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PREFACE

This book is written for the practitioner of medicine, many
of whose patients present themselves to him with problems
of an infectious nature. Despite the availability of potent
antimicrobial agents, it is a striking fact that the incidence
of many of the common infections has not been significantly
reduced. In addition, “new” diseases, mostly due to viruscs,
are being reported with considerable frequency. Superim-
posed on the problems of the frequency of “old” diseases
and the appearance of “new” ones are the pressing necessity
for specific diagnoss, the proper selection and apphcation of
chemotherapy, and the fact that the administration of any
antibiotic agent is not without danger. It is obvious, there-
fore, that the field of infectious discase is expanding and not
contracting, and that as one group of difficulties becomes
manageable, it is replaced by others which are diagnostically
and therapeutically perplexing.

When a physician sees a patient with an infectious disease,
his attention is usually first directed, on the basis of the
history and physical examination, to a particular organ sys-
tem and not to a specific etiologic agent. This is so because
most tissues respond to mjury in a Iimited number of ways
and identi d are fi tly produccd by wldely

duffe organi Thus, for le, the physician’s first
impresston is of disease of the lungs rather than streptococeal
pneumonia, or infection of the nervous system rather than
poeumococcal medmgitis The etiology of an infection is
usually determined only after special studies have been
carried out, but these are practically always selected on the
basis of the location of the disease process. For these reasons,
the infections discussed in this book have been grouped
v
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together in relation to the organs in which they oceur, rather
than on the baus of the microorganisms which cause them,
1t is the hope of the writer that this will, in some measre,
lighten the burden of differential diagnosis and facilitate
the intelligent selection of treatment.

Limitation of space has prectuded the inclusion of descrip-
tions of all of the infections diseases of man. The writer has
discussed, therefore, only thase which are ohsened most
frequently in the United States and Europe, even some
of these have had to be omitted. “Tropical” diseases, even
such common ones as malarda, cholrra, and mow of the
worm nfestations have not been deseribed even though they
occur at times in the Tempetate zone.

None of the statements in this book have been documented
by biblisgeaphical references. They are neverthelesy the
distillate of the observations of a very Lirge number of
cliniclans and fmvestigators to whom the writer §s greatly
indebted e als withes 1o cxpress his gratitude to his
teachars, medieal colleagues, and to the many patients from
whom he has leamned much of what he has committed to
the pages of this ook,

Part of this book was written while the authar was As.
snclate Profeser of Medicine at the Bosten Unfrvensity
Schrol of Medicine and Chirf of the Department of In.
fectious Diseates of the Mastachinetts Memarial Hopitals

fn Beston, Mastachusetts,
1w,
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CHAPTER I

PRINCIPLES OF THE
DIAGNOSIS OF INFECTION

Twenty years ago the establishment of a specific etiologic
diagnosis in many infections was of little or no help to the
physician or his patient. For example, nothing was gained
from thc dnﬁcrcnualmn of pneumococcal, tuberculous, or
b cffective therapy was not
:n:ulable, and death was the outcome in all but a rare case.
With the present availability of potent and highly effective
antimicrobial drugs, however, it has now bccomc of p:xm-
mount importance to establish an exact ctiol di
rapidly as possible, so that the proper chemo'.hcmpeuﬁc
agent can be intelligently sclected and treatment instituted.
A number of approaches, both clinical and laboratory, are
useful in the diagnosis of infectious disease.

Clinical Features of a Disease

In the present enthusiasm for laboratory studies, there is a
tendency to overlook the fact that the clinical pictures of
some infectious diseases are sufficiently characteristic to
suggest theu- euolog,xc background. For example, the patient
who sudd lops a chill followed by fever, pleuritic
pam, a cough productive of bloody sputum, and abnormal
physical findings over one of the lower lobes of the lung,
n all probability is suffering from pneumococeal pneumo-
nia, While other types of pneumonitis may have the same
onset, it is commonest with pulmonary infection due to the
pneumnococcus. The patient with stiff neck and back, fever
and chills, changes in sensorium, purulent spinal fluid, and

1
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Equine encephalitis should be suspected in individuals with
fever and neurologic manifestations if they have been in a
vicinity in which horses are known to be suffering with this
disorder. A history of contact with a known case of specific
infecti D 1 pharyngitis, les, varicella, etc.
is often sufficient to indicate the etiology of an acute febrile
process. Information conceming past experience with in-
fectious discases may be of help in ruling out certain
possibilities; for example, second attacks of the acute ex-
anthemata, pertussis, or meningococeal meningutis are very

he ingestion of inated food or water
suggests the possibility of any of the infections transmitted
by the oral route, such as the salmonelloses, typhoid fever,
bacillary dysentery, amebic colitis, infectious hepatitis, and
trichinosis. A story of contact with animals often directs the
attention of the physician to specific possibilities. The pa-
tient with a severe “virus” pneumonia should be questioned
concerning exposure to birds. The appearance of a “pimple”
on the skin of a man whose work involves the handling of
skin, furs, or bair is suggestive of anthrax. The abbatoir
worker with an undefined pneumonitis may have Q fever.
‘The farmer, veterinarian, or meat packer with fever and
weakness, but without localizing signs, should be investi-
gated for bruccllosis. Inquiry into previous immunizations
may aid m ruling out certain disease states. A recently ac-
quired cowpox vaccination scar, for example, makes the
Lkelihood of smallpox in an individual with fever and a
diffuse vesicular eruption remote.

Information Derived from Various Stained Preparations

The difficulties associated with attempts to establish spe-
caific diagnoses by microbiological methods when patients
are seen at home or in an office cannot be belittled. There
are, however, certain practical approaches to this problem
which give the physician information of great help in estab-
lishing a strongly presumptive or even exact etiologic diag-
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a petechial skin eruption usually has meningococcal men-
ingitis. In these two diseases, as well as in others, the nature
of the infectious agent can be suspected on clinical ground:
although it must always be confirmed by laboratory study.
Initial therapy may be specific before the causative organ-
isms have been isolated and identified in such instances.

With some of the infectious diseases, however, the syn-
dromes which develop are quite identical, regardless of the
nature of the respensible agent. For example, one cannot
differentiate clinically the diarrhea produced by the typhoid
bacillus, salmonellae, dysentery bacillus, or even viruses.
The acute bacterial meningitides in which skin eruptions do
not appear also cannot be distingnished, with some excep-
tions, on a clinical basis alone, because they are all accom-
panied by signs of meningeal irritation and identical spinal
fluid changes. However, the mode of onset of some types of
meningitis suggests the ctiologic agent. Thus, meningeal
infection sccondary to disease of the ears or paranasal si-
nuses is usually due to the p cus, staphyl A
or streptococcus, and rarely, if ever, the meningococcus.
When meningitis follows a pneumonia, it is very often duce
to the pneumococcus in adults, and H. influenzac in chil-
dren.

Epidemiologic Information

The epidemiologic backg d of an undi d infec-
tion is often very helpful in suggesting its ctiology. For
example, the scason of the year is significant in relation to
some specific discases. Thus, non-bacterial infections of the
nervous system occurring in the summer are apt to be polio-
myelitis, equine encephalitis, or due to Coxsackic viruses.
Information concerning the types of discase present in the
community in which a patient resides may be very impor-
tant. The person with chills and fever, but no localizing
signs, who has recently lived in a part of the world in which
malaria i{s endemic should be studied for this disease.
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nosis. A very useful procedure in this regard is the micro-
scopic examination of exudates, discharges, and body fluids
by means of properly stained smears. For example, a Gram-
stained throat smear obtained from a patient with acute
pharyngitis may immediately d rate the g i
and probably causative organism. Stained preparations of
exudate from abscesses, purulent conjunctivitis, or suppura-
tive otitis media, or from sputum in pneumonia often reveal
the responsible bacteria. In some instances, the morphology
and reaction to the Gram-stain of an organism arc suffi-
ciently characteristic to allow its exact identification; this
is often the casc in gas gangrene, tetanus, anthrax, and
gococeal, p scoceal, or stnphylococcal infections,
Wright-stained blood smears may rapidly clear the confu-
sion of an obscure fever by revealing the presence of malar-
ial parasites. Gram-stains of centrifuged spinal fluid in
purulent ingitis frequently disclose the responsible bac-
teria and allow the initiation of antimicrobial therapy very
early in the course of the disease, obviating, in many situa-
tions, the nccessity of administering treatment empirically.
In cases of suspected urinary tract ifection, the sediment of
urine obtained by the “clean catch” method should always
be gram-stained. Such a study yields two valuable picees of
information: (1) The d ration of org: in the
smear usually indicates the presence of infection, rather
than contamination, and (2) the nature of the bacteria—
gram-positive or negative, rod or coccus—is revealed. The
importance of examination of sputum by means of acid-fast
stains when tuberculosis of the lungs is being considered
cannot be overemphasized; false-positive results are present,
however, in about one per cent of such studies. Properly
stained smears of material obtained by aspiration of bonc
marrow or liver not infrequently blish the diagnosis of
miliary tuberculosis some time before clinical or cultural
studies, or animal inoculations prove its presence. In some
diseascs, stained smears are of no v:\luc. A good cxnmn!c is




PRINCIPLES OF TIIE DIACNOSIS OF INFECTION 5

the enteric bacillary infections in which it is impossible to
distinguish, on the basis of morphology and staining reac-
tion, the typhoid bacillus, the Salmonellae, and the dysen-
tery bacilli from the gram-negative organisms (E. coli,
Proteus, Ps. pyocyancus, A. acrogenes) normally present in
the bowel. It must also be stressed that failure to demon-
strate bacteria in stained preparations does not ily
rule out their implication in an infectious process.

Specific Microbiologic Studics

It is usually impossible for the physici feing pri-
marily outside the hospital to carry out the microbiologic
technics necessary to specifi cally ldcnufy dlscasc—producmg
organi This i and spe-
cially trained pcrsunncl and is best done in the hospital,
municipal, or state laboratory. Despite the fact that he him-
self does not carry out the procedures involved in this type
of study, the practitioncr of medicine must be aware of the

i in which cul are y, the materials
which should be cultured, and the methods of obtaining and
transmitting them to the bacteriology laboratory.

Blood cultures should be drawn, whenever possible, in any
patient with fever. Although bacteremia is detected most
often when the temperature is high, isms may be pres-
ent in the blood in cases with a low-grade febril® response,
The best time to make 2 blood culture is at the point where
the temperature is just beginning to rise or during a shaking
chill. A minimum 10 ml. of blood should be withdrawn under
the strictest aseptic precautions and inoculated into about 75
to 100 ml of broth. In addition, it is well to incorporate 1 ml.
of blood into an agar pour-plate, in order to estimate the
degree of bacteremia and to rule out the possibility of con-
tamination, if growth occurs in the liquid medium The bac-
teriologist should be informed of the clinical possibilities
being considered, so that proper bacteriologic technics can
be carried out,
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contamination from the skin., Beta-hemolytic streptococel
may at times be isolated in a throat culture of a patient who
has viral pharyngitis. Salmonella or dysentery bacilli may be
demonstrated in the feees of patients with diarrhea, but may
merely represent the carrier state. Data obtained from
bacteriological studies alone, therefore, are of little diagnos-
tic significance; they must always be correlated with the
clinieal findings, before they can be accepted as indicating

+ the etiology of an infection. That this is so is further illus-
trated by the occasional ease in which “non-pathogenic”
organisms produce scrious disease. Thus, B. subtilis rarcly
has induced a purulent ingitis, Aleall fecalis has
been responsible for b ia, and L. acidophilus has been
the causative agent in a case of endocarditis.

Bacteriological Statistics

“Bacteriological statistics” arc data concerning the fre-
quency of infection of certain organ systems by specific
Tmicroorgani; Such fnf ion may be of great help in
making an “intelligent guess” of the etiology of an infectious
process. For example, infections of the urinary tract most
frequently involve E. coli, Ps. pyocyanca, Proteus, II. in-
fluenzae, Staph. aureus, and streptococci. Acute purulent
otitis media in adults is most often due to Staph. aureus,

i, or beta-hemolytic streg i; in children, on
the other hand, II. influenzac is a very common cause of
this disease. D. pneumoniac is responsible for many cases of
pneumonia in adults; H. influenzae produces primary infec-
tion of the lungs only very rarely in this age group. The
organisms isolated from chronic otitis media are gram-nega-
tive rods such as Protcus and Ps. pyocyaneus Acute oste-
omyelitis is produced in the bulk of instances by Staphylo-
coccus aureus. Strep. viridans is the causative agent in 93
per cent of the sul bacterial end ditides. These are
just a few examples of the application of “bacteriologic
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Any material which can be obtaired from an infected area
should be cultured; this includes spinal fluid, urine, sputum,
exudate from loealized areas of infection, stool, bone marrow,
blood, and throat secretions. Although it may not always be
possible to culture the pharynx of all individuals with “sore
throat,” such study must never be omitted when a mem-
branous pharyngitis is present because, without it, the diag-
nosis of diphtheria cannot be confirmed. In instances in which
bacterial infections are strongly suspected but organisms fail
to grow, the possibility of anaerobic, mycotic, or acid fast
disténse must be seriously considered and appropriate cultures
made.

Most hospitals are at present not equipped with either the
means or the personnel for the isolation and culture of viruses.
Materials requiring this kind of study must be sent to special
laboratories, many of which are conducted by governmental
public health agencies. For the practicing physician, clinical
findings are of much greater diagnostic help in the early phase
of many viral infections than attempts at specific identifica-
tion of the infectious agents. Some of the diseases in which
the virus can be isolated with relative ease are mumps
(saliva), influenza (thrdat washings), viral diarrheas (stool),
Coxsackie disease (stool), and poliomyelitis (stool).

Animal inoculation is necessary for establishing the pres-
ence of somc infections. This is of help in tuberculosis, lepto-
spirosis, anthrax, and other discases which are discussed in
detail in other chapters of this book.

The isolation of a pathogenic organism does not always
establish its causal relationship to an infectious process. For
example, the recovery of staphylococei from the pharynx
does not prove that they are responsible for a sore throat be-
cause about 60 per cent of normal people harbor this
organism in the upper respiratory tract. A single positive
blood culture contalning staphylocoect does not necessarily

indicate the presence of bactercmia but may be due to
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tious diseases, mumps, influenza, psittacosis, viral encepha-
Litides, bacillary dysentery, streptocoeeal and pneumococeal
infections and leptospi for pl logical studies
usually are not positive until the convalescent phase. The
specific methods employed in various discases are indicated
in the chapters dealing with the individual disorders. It
must be stressed that the results of a single serologic test
may have no diagnostic significance, even if the titer 15
elevated, because it may merely reflect previous experience
with an organism or immunization, For this reason it is
necessary, whenever possible, to obtain one serum in the
acute stage of infection and another in the late phase or
during convall The d ation of a mini; of
a four-fold increase in specific antibody level is usually
diagnostic.

There are a number of non-specific serologic tests which
are nevertheless helpful in diagnosis of particular infections.
The reactions, in these instances, do not involve the use of
the infectious agent responsible for the disease. Examples
of such tests are the Wasserman and Kahn type reactions
in syphilis, cold agglutination in “viral” pneumonia, and
heterophile agglutination in infectious mononucleosis.

Pathological Study

In some cascs, the etiology of an infectious disease cannot
be established by any of the methods described above. In
such instances, anatomical study of the involved tissues or of
organs in which metastatic areas of infection become estab-
lished may be the only way in which a specific diagnosis can
be made. The nature of the cellular reaction and the demon-
stration of organisms by staining or culture in biopsy speci-
mens are very helpful, for example, in detecting the presence
of miliary tuberculosis (bone marrow, liver), chicken pox,
diffuse herpes simplex, herpes zoster, or widespread vac.
cinia (skin), asymptomatic pyelonephritis (kidney), or idio-
pathic pleural effusion,
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statistics.” On the basis of such information it is possible,
in a number of instances, to make a presumptive etiologic
diagnosis and to start chemotherapy before specific data
obtained by more definitive microbiological procedures be-
come available.

Serological Studies

Serological studies are, for the most part, helpful in indi-
cating the etiology of an infection only retrospectively. In
some instances, however, they are valuable in the acute
phase of a disease. The identity of meningacocci, H. influ-
enzae, pneumococci, and the Friedlander bacillus in spinal
fluid or sputum can be quickly established, for example, by
mixing a small quantity of these fluids with specific anti-
serum; this results in capsular swelling which is specifically
diagnostic. Skin testing may be employed in some diseases
for rapid diagnosis; this is useful in suspected instances of
tuberculosis, trichinosis, histoplasmosis, cat scratch disease,
lymph 1 and idiomycosis, for ex-
ample. A positive reaction may indicate only past experience
with one of these infections, and bear no relationship to the
active process being studied. A negative test has greater
validity in ruling out, with uncommon exception, the pres-
ence of a specific disorder. Age often plays a role in the
interpretation of skin reactions. Thus, a positive tuberculin
test in an adult is without significance in indicating active
tuberculosis; in a child, on the other hand, it usually signifies
the presence of active disease. If a skin test has been known
to be negative and becomes positive during the course of an
infection, it usually establishes specific diagnosi

With the above exceptions, serologic tests are useful
mainly in making diagnoses after a disease has been present
for some time, or recovery has occurred. In typhoid fever
and brucellosis, the specific agglutination titers rise to sig-
nificant levels while infection is still active. In other infec-
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tious diseases, mumps, influenza, psittacosis, viral cnccpha.
litides, bacillary dysentery, strep and p

infections and leptospirosis, for example, scrologxcal studies
usually are not positive until the convalescent phase. The
specific methods employed in various discases are indicated
in the chapters dealing with the indwvidual disorders. It
must be stressed that the results of a single scrologic test
may have no diagnostic significance, even if the titer is
clevated, because it may merely reflect previous experience
with an organism or immunization. For this reason 1t is
necessary, whenever possible, to obtain one serum in the
acute stage of infection and another in the late phase or
during ! The d ation of a mini; of
a four-fold increase in specific antibody level is usually
diagnostic.

There are a number of non-spectlfie serologic tests which
are nevertheless helpful in diagnosis of particular infections.
The reactions, in these instances, do not involve the use of
the infectious agent responsible for the disease. Examples
of such tests arc the Wasserman and Xahn type reactions
in syphilis, cold agglutination in “viral” pneumonia, and
hoterophile agglutination in infecti Tnci
Pathological Study

In some cases, the etiology of an infectious disease cannot
be established by any of the methods described above. In
such fnstances, anatomical study of the involved tissues or of
organs in which metastatic areas of infection become estab-
lished may be the only way in which 1 specific diagnosis can
be made. The nature of the cellular reaction and the demon-
stration of organisms by staining or culture in hiopsy speci-
mens are very helpful, for example, in detecting the presence
of milary tuberculosis (bone marrow, liver), chicken pox,
diffuse herpes simplex, herpes zoster, or widespread vac-
cinia (skin), asymptomatic pyelonephritis (kidney), or idio-
pathic pleural effusion.

~
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Findings Suggestive But Not Diagnostic of Infection

There are o nomber of findings present in patients with
infectious disease which are suggestive but not diagnostic
of infection becaunse they may also occur in other disorders.
These include fever, changes in white blood count, chills,
generalized malaise, elevated sedi ion rate, or positive
C-reactive protein tests.

Fever does not always mean infection, It may be of high
degree in non-infectious processes. Chills and generalized
malase also occur in diseases which are not due to invasion
by living organisms.

White blood counts may be of no help in distinguishing
infections from non-infectious duorders or in differentiating
the various types of infection. While, as a rule, lencocytosis
appears in diseases due to bacteria, and Jeukopenia is found
in those due to viruses, there are a great many exceptions.
In some virus mfections, the white blood count and relative
number of neutrophiles are increased. In severe bacterial
infections, on the other hand, 1t is not rare for leakapenia
and granulopenia to be present; in many of these a sharp
increase in the total number of white blood cells and in
young polymorphonuclear cells follows the institution of ef-
fective therapy and indicates a favorable proguosis.

Elevation of the sedimentation rate is not diagnostic of
infection; 1t is not uncommonly normal in the carly stages
of some infectious processes and may be increased in myo-
cardial infarcation, various neoplastic diseases, and other
disorders. The same is true of the level of C-reactive protein
in the blood. Both of these tests have their greatest value in
following the course of a discase. Determinations of C-
reactive protein are of greater significance in this regard
than the erythrocyte sedimentation rate.




CHAPTER II

PRINCIPLES OF TREATMENT
OF INFECTION

Nox-Srecrric THERAPEUTIC MEASURES

Bed Rest. Paticnts with moderate to servere infectious
discases should be put to bed, particularly during the carly
stages of their illness. Very often the patient seeks complete
rest, even without the advice of the physician. The load
imposed on metabolism, the protein-wasting, and discomfort
in general which result from the fever and other effects of
infection are reduced and kept at a minimum by bed rest,
This should mot be prolonged, however, beyond one or two
days after defervescence has been established, especially
in individuals over the age of 40 years, except in instances
where complications, particularly those involving the cardio-
vascular system, appear. There are four important unde-
sirable effects of prolonged bed rest: (a) General weaken-
ing resulting from physical inactivity may prolong the
period of convalescence and delay return to normal physical
activity. (b) One of the most dangerous consequences is
phlebothrombosis of the legs resulting in pulmonary infare-
tion. While this is primarily a problem in older individuals,
it also occurs, although less commonly, in young ones. It is
best prevented by early mobilization but, when this is not"
feasible, the use of elastic stockings properly fitted and
covermg the legs from the inferior border of the patella to
the middle of the foot reduces appreciably the risk of
venous thrombosis. (¢) Immobilization for long periods of

11
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Findings Suggestive But Not Diggnostic of Infection

There are » number of findings present in patients with
infectious disease which are suggestive but not diagnostic
«of infection because they may also ogcur in other disorders.
These include fever, changes m whxte blood count, chills,
generalized malai d fon rate, ot positive
C-reactive pratein tests.

Fever does not always mean infection, It may be of high
degree in non-infectious processes, Chills and generalized
malaise also occur in diseases which are not due to invasion
by living organisms.

White blood counts may be of no help in distinguishing
infections from non-infectious disorders or in differentiating
the varous types of infection. While, as a rule, Jeucocytasis
appears in diseases due to bacteria, and leukopenis is found
in those due to virnses, there are a great many exceptions,
In some virus infections, the white blood count and relative
number of neutrophiles are increased, In severe bacterial
infections, on the other hand, it is not rare for Jeukopenia
and granulopenia to be present; in many of these a sharp
increase in the total number of white blood cells and in
young polymorphonuclear cells follows the institution of ef-
fective therapy and i a f ble prognosis,

Elevation of the sedi ion rate 15 not diagnostic of
infection; st is not uncommenly normal in the eardy stages
of some infectious processes and may be increased in myo-
cardial inf; various neoplastic di and other
disorders, The same is true of the level of C-reactive protein
in the blood. Both of these tests have their greatest value in
following the course of a disease, Determinations of C-
reactive protein are of greater significance in this regard
than the erythrocyte sedimentation rate.
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protein diets are especially indicated unless marked depres-
sion of hepatic function is present fn which case they in-
crease the risk of fa poisoning. I 1 protein in-
gestion may be necessary for the proper formation and
activity of antibodies, There are no anti-infective vitamins,
and the usc of such agents to prevent or treat infections is
not indicated. The hypermetabolic state associated with
fever, however, increases the utilization of vitamins. De-
crease in production of vitamin K results from changes in
the bacterial flora of the intestinal tract produced by the
oral administration of “broad-spectrum” antibiotics. Patients
with serious or prolonged infections may develop various
vitamin deficiencies for these reasons.

Water and Electrolyte Balance. Maintenance of fluid and
electrolyte balance is essential in all infectious discases
regardless of their etiology or response to treatment with
specific drugs and is more important in determining the
outcome, in some instances, than the use of antibiotics. In-
fections in which high fever, severe sweating, diarthea, and
vomuting are present are the ones most difficult to control in
this regard; this is especially true in young children in whom
dehydration and acidosis often develop very rapidly. Salt
Josing syndromes have been observed during the course of
some infectious T berculous and ingococcal
meningitis and chronic pyelonephritis. Great care must be
taken to maintain a normal serum potassium level, partic-
ularly when there is diarrhea or inability to take food. The
generahized weakness and even electrocardiographic
changes noted in some infections may be due to the insidi-
ous appearance of hypokalemia. In patients with pneumonia
or other conditions in which tachypnea or hyperpnea ap-
pear, changes in the carbon dioxide content of the blood
are frequent. If anorexia and diarrhea are also present, it
becomes very difficult tosinterpret the significance of the
serum CO: A decision can be made in such cases only by
studying the pH of the urine at frequent intervals or, better
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time, particularly in patients with paralyzing disorders or
those whose limbs have been put in casts, results in de-
mincralization of the bones, hypercalcemia, and stone for-
mation in the urinary tract, This can be minimized, although
often nat completely prevented, by reduction in caleium
intake, increasing the quantity of water ingested to maintain
a fow specific gravity of the urine, moving the limbs about
as much as is compatible with the disease, and, as has been
suggested most recently, administering moderate quantities
of salicylate. {d) In elderly individuals, especially males,
enforced bed rest may increase urinary bladder residual and
result in eystitis or pyelonephritis or bath, especially if pros-
tatic hypertrophy 1s present or if catheterization has been
performed,

The type and severity of the infection, the presence of
cardiovascular complications, the age of the patient, and
other factors should influence the physician’s recommenda-
tion concerning the advisability and duration of bed rest.
The possibility of the develop of the complication:
deseribed above must be kept in mind constantly, and all
measures which might prevent their appearance or minimize
their effects put into practice early.

Nutrition. For every degree Fahrenheit elevation in body
temperature above normal, the metabohsm requires an ad-
ditional 140 calories {252 calories per degree Centigrade).
Wherever possible, therefore, the caloric intake of patients
with febrile di should be i d to a degree suf-
fictent ta correct the deficit resulting from the hypermet-
abohe state. Infection, regardless of its etwlogy, is almost
always 3 panied by negative ni bat ; the exact
mechanism of this is not known, but it may be due to eleva-
%ion of the temperature. Although it is frequently imposible
to correct the nitrogen deficit by giving increased quantities
of protein, the intake of high-protein food should be urged
in patients with severe or prolonged infections diseases. In
infectious hepatitis or other infections of the liver, high
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sure. The writer does not use salicylates for the reasons
stated below. In certain situations, non-specific measures are
often of great help. For example, the discomfort of pharyn-
gitis can be relieved by gargles or irrigations with warm
physiologic salt solution, and the severe muscle aching of
poliomyelitis iderably reduced in intensity by the
proper application of moist, warm packs or by changing the
position of the paralyzed limbs.

Fever. The advisability of strenuous efforts to reduce
fever is debatable. The discomfort associated with an ele-
vated temperature may be relieved with analgesics without
reducing the fever, the presence of which may be of im-
portance for two reasons. (1) The degree of temperature
elevation is of great aid 1n gauging the course of an infec-
tion and its response to therapy. (2) It has been suggested
that, within certain limits, the effectiveness of many of the
immunological processes of importance in recovery is di-
rectly related to the temperature at which they are opera-
tive. Rapid deferveseence with antipyretic drugs may con-
vert a flat, high temperature into a spiking one accompanied
by chills whick prccede each sharp elevation. The writer
has noted the appearance of marked hypotension on 2 num-
ber of occasions and death in one case when rapid defer-
vescence from a high level has been accomplished by
saheylates. It has been suggested that temperature cleva-
tions up to 105°F. arc without danger, and that this repre-
sents another point at which the heat-regulating mechanism
functions within physiological limits. If fever is higher than
this, rubbing of the skin with warm alcoho), ice-water ene-
mas, or wrapping the patient in cold sheets are often very

ffective in reducing the perature. It is important to
point out that mere patting of the skin with alcohol is
usually of no avail, in fact, this may accentuate the vasocon-
striction of the dermal vessels already present and increase
retention of heat. The skin should be rubbed briskly until
it becomes red; this indicates vasodilation and is accom-
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yet, determining the pH of the serum. The administration
of excessive quantities of water and sodfum chloride must
be avoided because of the dangers of hypervolemia and
pulmonary edema. Frequent determinations of the blood
sodium, ehloride, potassium, carbon diotide, and pH should
be carried out in all serious infections and ahnommalities
corrected before they exert an unfavorable influence on the
course of the disease. Determination of the hematocrit is a
simple and usefol method of evaluating the state of hydra-
tion; if, in the absence of bleeding or other cause for ane-
mia, the volume of erythroeytes is falling, the possibility of
averhydration must be entertained. Looseness of the skin,

pecially over the forchead, is suggestive of dehydration,
while peripheral edema indicates excessive administration
of water.

Anemia. Most severe or prolonged infections are accom-
panied by rapidly progressing microeytie, hypochromic
anemia. This is probably due to defective utilization of iron.
The oral administration of won is usually of no help; it has
been suggested that intravenous injection may be more ef-
fective, The best method of correcting the snemia of infec-
tion is blood transfusion.

Relicf of Pair and Discomfort, One of the most important
functions of the physician who treats infections or any other
type of disease is to make the patient comfortable, Attention
must be paid to establishing normal ev ion of the bowel
and bladder. The skin should receive meticulous care; daily
massage, bathing, and powdering not only produce comfort
but, properly carried out, reduce the risk of development of
bed sores. To disregard pain is to neglect the patient badly.
Analgesics should be used freely, within the limits of the
nature of the disease and the toxic properties of the drugsy
pain must be reduced to the absolute minimum. Demerol
and codeine are very useful agents for this purpose. Mor-
phine derivatives are dicated in acute infections of
the central nervous system with increased intracranial pres-
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of soci-economic disruptions, and occupational therapy are
all very helpful in the prevention and therapy of these
emotional difficultics, The physician not trained in psychiatry
should guard carcfullly against inept probing because this
may scrve only to aggravate the situation and may cven
produce tragic results. The psychiatrist must be consulted
when these problems arise.

Adrenal Steroids. The adrenal steroids have been used
most often during the acute phase of severe infections and
for the therapy of shock. While it has been suggested that
cortisonc is of valuc in the carly stages of acute brucellosis
or typhoid fever, it has been stressed that it should not be
given for longer than the first few days, until defervescence
has taken place. The steroids are antipyretic, a disadvantage
of their use, therefore, is the abolition of fever as a gauge
of the course of an infection. Under the impact of the
steroids, an infectious process may be progressing while the
patient’s chart suggests recovery. Persistent pneumococeal
and Proteus bacteremia have been observed in the absence
of fever, when cortisone has been administered. There is
ccnsxdcmblc evidence that infectious agents are more widely

d under the infl of these drugs. There is
little doubt that experimental and naturally-occurring virus
infections have been made more severe than usual, and
latent tuberculosis has been activated following the use of
steroids. Death from overwhelmmg chicken pox has been
described in a number of cases in which cortisone was being
given for an unrelated process at the time contact was made
with the agent of varicella Large doses of steroid appear to
depress the antimicrobial activity of anhbmhcs For thesc
reasons, the writer does not d the use of
in any type of infection, except in the most unusnal and
critical situations, until evidence has been presented that
these drugs are potentmally more beneficial and less harmful
than they appear to be at present.
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panied by a fall in temperature. A decrease of 2 to 3 degrees
is sufficient. In some instances, salicylates may need to be
given; if so, they should be administered in quantities which
will not produce too great a degree of defervescence too
rapidly. For hyperpyrexia of neurogenic origin, the use of
chlorpromazine has been advised. To produce the desired
effect, the drug has to be given parenterally; it may produce
severe depression of blood pressure.

Shock. One of the most difficult problems in infectious
disease is the treatment of the severe hypotension and the
other manifestions of the shock state which may be present.
‘The mechanism of these ifestations is unknown, For this
reason, 1t is impossible to recommend any specific thera-
peutic measures. Although it has been used extensively,
there is no good evidence that the administration of plasma
influences favorably the shock of infection, The head down
position and warm blankets may be useful. The most ef-
fective agents for the management of this condition are
vasoconstricting drugs such as ephedrine, neosynephrine
and norepinephrine. These are best administered intrave-
nously and must be given as early as possible before the
situation becomes irreversible. The best therapy for this
type of shock is intensive chemotherapy, wherever possible.
Until the infectious process responds to antibiotics, the vaso-
constricting agents serve as a very helpful stopgap. In most
cases, death will result unless progress of the infection is
halted.

Emotional Disorders. Severe emotional disturbances, in-
cluding frank psychoses, may develop during the acute or
convalescent stages of a number of infections, without rela-
tion to the severity of the primary disease. They are particu-
larly common m prolonged disorders such as tuberculosis
and paralytic poliomyelitis. Proper approach to the patient
by the personnel responsible for his care, encouragement but
not hyperoptimism, understanding without pity, correction
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of soci-cconomic disruptions, and occupational therapy are
all very helpful in the prevention and therapy of these
emotional difficultics. The physician not trained in psychiatry
should guard carcfullly against inept probing because this
may serve only to aggravate the situation and may even
produce tragic results. The psychiatrist must be consulted
when these problems arise,

Adrenal Steroids. The adrenal steroids have been used
most often during the acute phase of severe infections and
for the therapy of shock. While it has been suggested that
cortisone is of value in the carly stages of acute brucellosis
or typhoid fever, it has been stressed that it should not be
given for longer than the first few days, until defervescence
has taken place. The steroids are antipyretic; a disadvantage
of their use, thercfore, is the abolition of fever as a gauge
of the course of an infection. Under the impact of the
steroids, an infectious process may be progressing wluile the
patient’s chart suggests recovery, Persistent pneumococcal
and Proteus bacteremia have been observed in the absence
of fever, when cortisone has been administered. There is
consndcmblc evidence that infectious agents are more widely

inated under the inil of these drugs There is
little doubt that experi 1 and naturally Ting virus
infections have becn made more severe than usual, and
latent tuberculosis has been activated following the use of
steroids. Death from overwhelming chicken pox has been
described in 2 number of cases in which cortisone was being
given for an unrelated process at the time contact was made
with the agent of varicella. Large doses of steroid appear to
depress the antimicrobial activity of antibiotics. For these
reasons, the writer does not recommend the use of steroids
in any type of infection, except mn the most unusual and
critical situations, until evidence has been presented that
these drugs are potentially more beneficial and less harmful
than they appear to be at present.
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SPECIFIC THERAPEUTIC MEASURES
ANTIBIOTICS, SULFONAMIDES AND
TUBERCULOQSTATIC DRUGS

THE SULFONAMIDES

The sulfonamide compounds have been used in clinical
medicine since 1937. A number of agents of this type have
been developed; a few have been found to be effective in
some diseases and relatively nontoxic in man. At the present
time the most widely used sulfonamides are sulfadiazine and
sulfisoxazole, which are rapidly absorbed from the intestinal
tract, and the relatively non-absorbable agents succinyl-
sulfathiazole (Sulfasuxidine) and Sulfathalidine.

The sulfonamides, although employed less often today
then they used to be because of the availability of potent
antibiotics, are still the drugs of choice in the management
of such infections as meningococcal meningitis and bacillary
dysentery. They are also used in the prophylaxis of theumatic
fever and, with varying success, in urinary tract infections
which have not responded to other antibacterial agents.
These agents are used at times in conjunction with other
antibacterial substances in the treatment of severe systemic
infections. Although there is a clinical impression that an
additive chemotherapeutic effect may be produced by com-
bining a sulfonamide with an antibiotic, data from carefully
controlled studies are meager.

The sulforamide compounds at present employed for the
treatment of systemic infections are readily absorbed from
the gastrointestinal tract and are probably best given by the
oral Toute to the conscious patient. Soluble sodium salts of
the drugs are available for parenteral injection when ad-
ministration by mouth is difficult or impossible, when in-
testinal absorption is poor, or when high blood levels are
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required. In the treatment of meningococcal meningitis,

ous or suk injection of the first onc or two
doscs of sulfadiazine produces more rapid defervescence
than when initial therapy is given orally. Liquid prepara-
tions made palatable by the addition of flavoring materials
are useful in treating young children. For most of the in-
fectious diseases in which the sulfonamides are of value,
the duration of therapy should be no less than one week;
in special instances a longer period may be necessary.

An adeq fon of sulf ide must be main-
tained in the blood and tissues to produce effective bacteri-
ostasis. A bload level of 10 to 12 mg. per 100 ml. is sufficient
in most susceptible infections. The interval between scparate
doses is usually 4 to 6 hours. If the drugs are given parenter-
ally, the interval between doses is increased in order to
avoid the development of cxcessively high plasma levels.
Concentration of drug in the blood should be estimated at
frequent intervals in order that the quantity administered
may be adjusted properly; this is simply and accurately de-
termined by colorimetric methods.

Most of the sulfonamide compounds are widely distributed
in the body. Exceptions are inyl-sulfathiazole (Sulfasuxi
dine) and phthalylsulfathiazole (Sulfathalidine), which are
poorly absorbed and pass out in the feces. After absorption,
the major metabolic alteration is acetylation of the primary
amino group. Sulfonamides are excreted by the kidney,
chiefly by means of glomerular filtration.

The principal toxic effects of the sulfonamides are allergic
reactions and injury to the kidneys. Hypersensitivity may be
marnifested by fever, rash, granulopenta, thrombopenia, or
hemolytic anemia. These may develop any time after the
first week of therapy, or earler in individuals who have

d the drug previously. Cr itivity to different
sulfonamides is common. Damage to the kidney may result
from two kinds of injury: (1) precipitation of the drug, es-
pecially its acetylated derivative, in the tubules, and (2)
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development of hypersensitivity with the production of
lower nephron nephrosis, Crystallization in the renal tubules
is most likely to occur when an inadequate quantity of fluid
is ingested or when the urine is acid, since the solubility
of both acetylated and free fosms is considerably greater
in a neutral or alkaline medium. One method of avoiding
renal injury is to maintain an adequate wurine output—at
least 1200 ml per day. Another involves alkalinization of
the urine by the oral administzation of 12 to 15 Gm. of
sodium bicarbonate per day. This procedure, however, in-
creases the rate of excretion of sulfonamide, lowers the blood
concentration, aud may make it necessary to give larger
quantities in order to produce the desired antibacterial effect,
A third method of preventing precipitation in the urinary
tract is to adnumster two or three sulfonamides concomi-
tantly, smee the solubility of each 15 independent of the
presence of the others. This, however, may have a disad-
vantage, since in vitro the “inple sulfonamides” exhibit
much less antibacterial activity than the single agents of
which they are composed, Lower nephron nephurosis, a rare

3 ion of sulf ide therapy, usually occurs in pa-
tients who have taken one of these agents in the past, It
may follow the ingestion of as httle as 1 Gm. of drug and
is a totally unpredictable and unavoidable accident for
which there is no specific therapy. Of greatest importance
in the management of this condition is careful adjustment of
fluid tatake; this should not exceed the quantity of urine
plus the amount of msensible fluid loss in & 24-hour period.
Attempts must not be made to “open up the kiduey” by the
parenteral administration of large quantities of water be-
cause of the danger of pulmonary edema and death. Another
zare but serious festation of sulfc de toxicity is
acute hemolytic anemia. This may develop within 48 hours
of therapy and is manifested by  rapid fall in the number
of erythrocytes, rising icterus, high fever, and hemoglobi-
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nuria. Drug administration should be discontinued at once

and blood transfusions given.
Selfadiazine (2-sufaniiamid

imidine) is thsorbed from
the gastmmlcsunal tract slowly and incompletely. Excretion
by the kidney occurs more slowly than with some of the
other sulfonamides. It is present in pleural, synovial, peri-
cardial, peritoneal, and edema fluids. The tissue concentra-
tion is 60 to 75 per cent of that in the plasma, About 50
per cent of the drug is bound to protein, but there is no
correlation between this and clinical effectiveness. Only
small amounts of sulfadiazine are acetylated. It appears in
the urine in both the free and acetylated forms. Neither is
very soluble and crystalluria s common. For most types of
systemic infectton in adults, sulfadiazine is administered in
a dose of 4 to 6 Cm. per day following an mitial dose of 4
Gm. In young children 0.065 to 0.1 Gm. per pound of body
weight per 24 hours usually produces an adequate effect; the
initia dose should be about one-half of this quantity.

Sulfamerazine  (4-methy)-2-sulfanilamidopyrimidine} is
absorbed more rapidly and pletely from the g
testinal tract than sulfadiazine. For these reasons the “load-
ing” dose need be only 2 Gm. in most cases, and effective
blood Jevels may be maintained by the administration of 1
Gm. every 6 to 8 hours. About 85 per cent of sulfamerazine
is bound to plasma proteins The concentration in the tissues
is 50 to 75 per cent of that in the plasma. Very httle acetyla-
tion occurs, and the tendency to renal tubular damage and
caleulus formahon 15 less than with sulfadiazine.

S rep Yrasuxidine) and phthalylsulf
thiazole (Sulfathalidine) are poorly absorbable when glven
orally and are used primarily for the suppression of bacterial
growth in the intestine. They are usually employed in the
preparation of patients for bowel surgery or in the treatment
of bacillary dysentery. In the latter, these agents are gen-
emlly less e!fecuve than those which are well-absorbed like

or sulfl le (Gantrisin},
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development of hypersensitivity with the production of
lower nephron nephrosis. Crystallization in the renal tubules
is most likely to occur when an inadequate quantity of fluid
is mgested or when the urine is acid, since the solubility
of both acetylated and free forms is considerably greater
in a neutral or alkaline medium. One method of avoiding
renal injury is to maintain an adequate urine output—at
least 1200 ml. per day. Another involves alkalinization of
the urine by the oral administration of 12 to 15 Gm. of
sodium bicarbonate per day. This procedure, however, in-
creases the rate of excretion of sulfonamide, lowers the blood
concentration, and may make it necessary to give larger
quantities in order to produce the desired antibacterial effect.
A third method of preventing precipitation in the urinary
tract is to administer two or three sulfonamides concomi-
tantly, since the solubility of each is independent of the
presence of the others, This, however, may have a disad-
vantage, since in vitro the “triple sulfonamides” exhibit
much less antibacterial activity than the smgle agents of
which they are composed. Lower nephron nephros:s, a rare
complication of sulfonamide therapy, usually occurs in pa-
tients who have taken one of these agents in the past. It
may follow the mgestion of as little as 1 Gm. of drug and
is a totally unpredictable and unavoidable accident for
which there is no specific therapy. Of greatest importance
in the management of this condition is careful adjustment of
fluid intake, this should not exceed the quantity of urine
plus the amount of insensible fluid loss m a 24-hour period.
Attempts must not be made to “open up the kidney” by the
parenteral administration of large quantities of water be-
cause of the danger of pulmonary edema and death. Another
rare but serious ifestation of sulfc ide toxicity is
acute hemolytic anemia. This may develop within 48 hours
of therapy and is manifested by a rapid fall in the numbe'r
of erythrocytes, rising icterus, high fever, and hemoglobi-
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phenicol), Terramyein {oxytetracyeline), Achromyein (tets
racycline), erythromyein, bacitracin, polymyxin, ncomycin,
novoblocin, and nystatin.

Testing of Organisms for Sensiticity to Varlous Antibiotics

The sensitivity of bacteria to varjous chemotherapeutic
agents is determined by bacteriologic technics. The most ace
curate procedure for estimating the susceptibility of organ.
isms to varipus drugs is the test-tube dilution method. For
routine study, the filter paper disk method is the one most
widely used in microbiology d ic lab ries, b
it is easfer to perform and yields “results w hich, although only
crude, arc adequate for clinical purposes in most instances.

Determinations of the sensitivity of an organism to chemo-
therapeutic agents may be helpful in the management of an
infectious diseasc. They are not necessary, however, in all
or even in a majority of cases; furthermore, the results cor-
relate only roughly with clinical response to chemotherapy.
Nevertheless, this procedure is invaluable in some types of
infection in indicating the choice of therapeutic agent and
general level of dosage required. Specific indications for
sensitivity testing of specific bacteria are discussed in the
chapters of this book dealing with particular infections.

Resistance of Bacteria to Antibiotics

The acquisition of resistance of bacteria to various antibi.
otic agents s being observed with increasing frequency. One
of the most important problems in this respect is Staph.
aureus, many strains of which are rapidly becoming insensi.
tive not only to penicilln but also to some of the so-called
“broad spectrum” antibiotics. A recent study of 500 strains
of Staphylococous aureus isolated from patients in a large
city hospital revealed that only about one-fourth were sus.
ceptible to penicillin; about two-thirds were sensitive to
chlortetracycline (Aureomyein), a little more than half to
oxytetracyclme (Terramycin), and 70 per cent to streptomy-
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Gantrisin (3,4-dimethyl-5-sulfanilamidoisoxazale) is more
soluble than any of the compounds described above, It
is absorbed rapidly from the gastrointestinal tract. About
80 to 85 per cent is acetylated; this derivative is much more
soluble in water than the other sulfonamides in clinical use.
The drug is distributed only in the extracellular water of the
body and does not penetrate cells. Because of this, the ad-
ministration of a given dose of this agent will yield a plasma
concentration two times greater than an equal quantity
of sulfadiazine or sulfamerazine. The daily dose and clinical
effectiveness of Gantrism are approximately the same as
those of sulfadiazine. The mecidence of renal crystallization
and hematuria is smaller with Gantrisin than with the other

Iy used sulf ides; precautions must be taken,
nevertheless to insure an adequate fluid intake and urine
output (at least 1200 ml. per day).

Elkosin (6-sulfanilamido-2,4-dimethylpyrimidine) is ap-
preciably more soluble in urine over a wide pH range than
either sulfamethazine or sulfadiazine. It has, in addition,
a very low order of acetylation. For these reasons, it has
been used in the treatment of urinary tract infections with
favorable clinical and bacteriologic results.

ANTIBIOTICS

The development of antibiotics for the treatment of in-
fections constitutes one of the most important advances in
modermn medicine. The course of many of the infectious
diseases has been so altered by therapy with these agents
that their textbook descriptions are relatively obsolete. Al-
though a very large number of antimicrobial substances have
been isolated from all types of microgrganisms, plants, ani-
mal tissues, and other sources, many have proved too un-
stable or too toxic to have a clinical application. Among
lhose which are clinically useful are penicillin, streptomycin,

(chlortetracycline), Chloromycetin (chloram-
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hydrazide occurs rapidly if this agent is used alone. A recent
observation suggests, however, that such tubercle bacilli
may have markedly diminished virulence for the guinea pig;
whether these strains are also a virulent for man is not known.
Combination of antibiotics may result in a diminution in the
speed of emergence of resistance of bacteria to any of the
drugs in a mixture. Organisms exposed in vitro to ery-
thromycin alone rapidly become insensitive; if in contact
with both erythromycin and penicillin, or erythromyein and
streptomyecin, these bacteria develop resistance to all of the
agents at a much lower and slower rate. Clinical experience
indicates that the cmergence of resistance in the tubercle
bnmllus to slrep(om)cm is considerably dc]aycd by the

ion of par: licylic or isonic-
otinic acid hydrazide, or both.

Penicillin

Penicillin is an antibiotic produced by the mold Penicil-
lium and is active primarily against gram-positive bacteria.
1t is available x'n pure crystalline form. The compound used
most ively is benzyl penicillin G and its p ine salt.
One thous:md units of the drug equals 06 mg This anti-

ppled in the form of the sodium
salt, there being appm\nmatcly 0.1 Gm. of sodium in 1,000,-
000 units, a factor to be kept in mind when dealing with
patients whose salt intake needs to be restricted.

Pemcxllm may be admimstered by severnl routes orally,

ly, sub , intr ly, , or
by i ion. Application to (he skin, especiall “of prepa-
rations dxssolved in oily bases, is to be avoided wherever
possible, because of the high risk of sensttization. The anti-
biotic agent may be given orally in the form of a buffered
or unbuffered liquid or tablet. For intramuscular or intra-
venous use, penicillin is usually dissolved in physiologic
saline solution, The procaine salt s probably the most ex-
tensively used preparation, because absorption is slowed
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cin. The degree of resistance was least to chloramphenicol
(Chloromycetin}. In another study of this problem, it was
found that untreated hospitalized individuals had a higher
carrier rate of Staphylococcus aureus at the time of dis-
charge than when they were admitted, and that they ex-
hibited an increase in the per ge of organi

tible to penicillin. The incidence of pemcxllm-resxstant
staphylococci m people outside the hospital is 10 to 15 per
cent. It is important to stress the fact that strains of peni-
cillin-insensitive Staph. aureus isolated from patients pro-
duce penicillinase and maintain their high state of resistance
permanently.

Streptomycin treatment very induces resi
in organisms. Some of the bacteria involved in urinary tract
infections and Hemophilus infl for ple, may be-
come totally insensitive to streptomycin within 8 or 4 days
after the imtiation of therapy. An increasing number of
bacteria, both Gram-negative and Gram-positive, have been
shown to develop varying degrees of lack of susceptibility to
chlortetracycline (Aureomycin), chloramphenicol (Chloro-
mycetin), oxytetracycline (Terramycin) and erythromycin.

Organisms which become insensitive to one antibiotic may

imult ly develop resi to another. Thus, bacteria
which lose their susceptibility to chlortetracychne (Aureo-
myecin) not infrequently also exhibit insensitivity to oxytet-
racycline (Terramycin), chloramphenicol (Chloromyeetin),
and tetracycline (Achromycin). The development of neo-
mycin resistance is quite readily associated with a significant
loss of sensitivity of streptomycin. The reverse does not
occur so regularly.

Streptomycin resistance has been studied most intensively
in the tubercle bacillus. Tuberculous patients treated with
this antibiotic alone usually develop totally resistant or-
ganisms in varying periods of time. The incidence of in-
sensitive strains is about 75 per cent after three months of
therapy. Development of insensitivity to isonicotinic acid

1
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paramount importance in the exhibition of this agent by
mouth is careful attention to the spacing of the doses in re-
gard to meals, Penicillin G should not be given by mouth
later than one-half hour before, or earlier lh:m two and one-
half hours after n meal. The
injection of penicillin causes little or no loca] irritation,
and the drug is absorbed very rapidly into the blood stream,
from where it is cither excreted by the kidneys or distributed
evenly in the plasma and extracellular fluid. Normally, only
minute amounts penetrate m!o the cerebrospinal fluid, but
inthep of ion, particularly when
\ery l:uge doscs of pcmcdlm are administered either in-

ly, app ble levels of the

drug may bc ob!ained

Penicillin is excreted by the kidneys with great rapidity,
90 per cent being cleared by tubular excretion. Carinamide
retards penicillin excretion by blocking tubular function.
When given orally in a dose of 2 to 3 gms. every 3 hours, 1t
clevates blood levels of the antibiotic 2 to 5 fold. It may
produce nausea and vomiting. Benemid 1s also very effectine
in prolonging the duration and increasing the concentration
of penicillin m the blood. 1t is preferred over Carinamide
because its use is accompanied by little or no gastric dis-
tress. The dose of Benemid is 0.5 gm. orally every 6 hours.

Penicillin 15 almost devoid of toxicity in human beings.
It does produce, however, a number of untoward effects
many of which are due to the development of bypersensi-
tivity, These are descnbed below.

The clinical uses of penicilin in specific infections are
discussed in detail in other chapters of this book. The dis-
eases 1n which this antibiotic is the drug of choice will,
therefore, only be listed here. Acute and chronic gonorrhea,
poeumococcal preumonia, infections due to the beta-he-
molyhc Streptocaccus most  cases of subacute bacterial

bic strep
cal mfechcns, anthrax streptobacillosis, and all stages of
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and detectable blood levels may be present for as long as
24 hours; with the addition of aluminum monostearate, the
drug may be detectable in serum for 48 to 72 hours. In
patients who have become sensitized to penicillin-G, the
use of penicillin-O (allylmercaptomethyl penicillin) has
been suggested. Some degree of cross reaction takes place
between the two types of antibiotic, however, and one can-
not be substituted for the other without caution. Solutions of
crystalline penicillin G in physiologic saline may be inhaled
for the treatment of various acute or chronic pulmonary in-
fections. Two of the most recently developed types of
penicillin are Bicilin (dibenzylethylenediamine dipenicil-
lin) and Penicillin V. Bicillin may be administered orally or
parenterally. When given by mouth, however, absorption
is more erratic than that of penicillin G which yields 8 to
6 times the activity of Bicllin. The intramuscular injection
of Bicillin, on the other hand, has the advantage of prolong-
ing the duration of blood levels; the administration of
200,000 to 500,000 units may produce a detectable concen-
tration of antibiotic in the blood for as long as 2 weeks.
Penicillin V differs from G in a single oxygen molecule.
Taken by mouth, penicillin V produces higher and more
prolonged serum levels than the same quantity of penicillin
G. Meals do not influence the absorption or destruction of
the drug. Intramuscular injection of penicillin V yields lower
blood concentrations than an equal amount of penicillin G.
At the moment, penicillin V appears to be the drug of choice
for oral administration, although its cost may influence its
use.

Only about 20 per cent of an orally administered dose of
penicillin G is absorbed into the blood stream, the remainder
being destroyed by gastric acidity and by penicillinase in
the lumen of the intestines. As a consequence, much larger
doses are needed for oral than for parenteral therapy. Ad-
‘ministration of alkalinizing agents with the drug apparently
does not increase appreciably the amount absorbed. Of
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little, if any, penetrates the blood-spinal fluid barrier when
thc memngcs are normal. In the presence of meningeal in-

ion, however, int lar injection produces de-
tectable and sometimes cﬂ'ccme lewc]s of drug in thc spmal
fluid, After a single i
80 per cent of the antibiotic appears in the urine over a 24
hour period. Renal exeretion is slower than that of penicillin.

The chief toxic reaction to the administration of streptomy-
cin is damage to the cighth nerve. The larger the dose of
drug and the more prolonged the treatment, the lughcr
the incid of this plication. The other
effects of streptomycin are discussed below.

The salts of streptomycin (hydrochloride, sulfate, or cal-
cium chloride complex) are usually dispensed as dry sterile
powders in airtight rubber-cap vials, cach containing the
equivalent of 1 or 2 Gm. of streptomycin base. There are
three routes of admini : intr: lar, topical, and
oral. Streptomycin is given by mouth when 2 local effect in
the mtestinal tract is desired, but this route 1s of no value in
the treatment of systemic infections because so little is
absorbed from the gastrointestinal tract. In the treatment
of bacterial ententis—bacillary dysentery for example—the
antibiotic is usually administered orally m a dose of 0"'
gm. every six hours For sy ic infections it is inj
intramuscularly at 6 or 12 hour intervals. When treatment
is required for only a few days, 8 or 4 gm. may be given per
day, large doses should be avoided wherever possible,

. b of the i d danger of eighth nerve
injury. In tuberculosis it is the present practice to give only
1 gm of streptomycin twice a week. Solutions for injection
should contain no more than 0.5 gin. per ml, since higher

ations often prod bl pam Intrathecal
admunistration may be mportant in the management of
memngtis due to organisms susceptible to this antibiotic
agent The quantity instilled mtraspinally should be dis-
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syphilis are best treated with penicillin, although other
chematherapentic agents may be effective. White many
staphylococeal infections are now due to strains which are
resistant to penicillin, this agent should probably still be
the first used for treatment. Therapy with penicillin should
continue notil the sensitivity of the bacteria to various anti-
bioties has been determined; the drug showing the highest
degree of effectiveness against the organism should then
be given.

Streptomycin

Streptomyein is an antibiotic produced by Streptomyces
griseus. It is active against both gram-positive and gram-
negatve organisms, the latter being more sensitive than the
former. 1t is very active against the tubercle bacillus. Dihy-
drastreptomycin s o derivative of streptomyein produced
by eatalytic hydrogenation. 1t has been used in place of
streptomycin because it was believed to be less neurotexic.
However, damage to the audifory nerve following dihydro-
streptomycin therapy is as frequent as that following strep~
tomycin when full doses are employed. Streptomyem affects
the vestibular portion, while dihydrostreptomycin produces
damage to the cochlear portion of the exghth nerve.
Dihydrostreptomycin is as effective as streptomycin in the
treatment of tuberculosis and all other susceptible infections.
The dihydro- denvative appears to cause fewer hypersensi-
tivity reactions than the parent drug and can be administered
to patients who are sensitive to the latter.

Streptomyein 1s a basic substance and is wsually prepared
in the form of a hydrochloride or sulfate which Is readily
soluble in water. The drug is poorly absorbed from the
gastrointestinal tract; after oral administration, most of
it s passed out in the feces, only traces being demonstrable
in the blood and urine. Parenteral injection leads to an even
distribution of the agent in extracellular bady fluids, but very
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little, if any, penctrates the blood-spinal fluid barrier when
lhc meninges arc normal. In the presence of meningeal in-

however, int lar injection produces de-
tectable and sometimes effective le\cls of drug in lhc sgmal
fluid. After a single int 1
80 per cent of the antibiotic appears in the urme over a 24
hour period. Renal excretion is slower than that of penicillin.

The chicf toxic reaction to the administration of streptomy-
cin is damage to the eighth nerve. The larger the dose of
drug and the more prolonged the treatment, the higher
the incid of this plication. The other untoward
effects of streptomycin are discussed below.

The salts of streptomycin (hydrochloride, sulfate, or cal-
cium chloride complex) are usually dispensed as dry sterile
powders in airtight rubber-cap vials, each containing the
equivalent of 1 or 2 Gm. of streptomycin base. There are
three routes of administration: int lar, topical, and
oral. Streptomycin is given by mouth when a local effect in
the intestinal tract is desired, but this route is of no value in
the treatment of systemic infections because so little is
absorbed from the gastromtestinal tract. In the treatment
of bacterial enteritis—bacillary dy y for ple--the
antibiotte is usually admxmstcred ora]]y in a dose of 025
gm. every six hours. For systemic mfections it is injected
intramuscularly at 6 or 12 hour intervals. When treatment
is required for only a few days, 8 or 4 gm. may be given per
day; large doses should be avoided wherever possible,
however, because of the increased danger of eighth nerve
injury. In tuberculosis 1t 1s the present practice to give only
1 gm of streptomycin twice a week. Solutions for injection
should contam no more than 0.5 gm. per ml, since higher

ons often prod iderable pain. Intrathecal
administration may be important in the management of
due to ible to this antibiotic

agent The quantity “tnstilled xntrnspmally should be dis-
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syphilis are best treated with penicillin, although other
chemotherapeutic agents may be effective. While many
staphylococcal mfections are now due to strains which are
esistant to penicillin, this agent should probably still be
the first used for treatment. Therapy with penicillin should
continue until the sensitivity of the bacterfa to various anti-
biotics has been determined; the drug showing the highest
degree of effectiveness against the organism should then
be given.

Streptomycin

Streptomycin is an antibiotic produced by Streptomyces
griseus. It is active against both gram-positive and gram-
negative organisms, the latter being more sensitive than the
former. It is very active against the tubercle bacillus. Diby-
drostreptomycin s a derivative of streptomyein produced
by catalytic hydrogenation. It has been used in place of
streptomycin because it was believed to be less neurotoxic.
However, damage to the auditory nerve following dihydro-
streptomyein therapy is as frequent as that following strep-
tomycin when full doses are employed. Streptomyein affects
the vestibular portion, whie dihydrostreptomyein produces
damage to the cochlear portion of the eighth nerve.
Dihydrostreptomycin is as effective as streptomycin in the
treatment of tuberculosis and all other susceptible infections.
The dihydro- derivative appears to cause fewer hypersensi-
tivity reactions than the parent drug and can be administered
to patients who are sensitive to the latter.

Streptomyein is a basic substance and is usually prepared
in the form of a hydrechloride or sulfate which is readily
soluble in water, The drug is poorly absorbed from the
gastrointestinal tract; after oral administration, mest of
it is passed out 1 the faces, only traces being demonstrable
in the blood and urine. Parenteral injection leads to an even
distribution of the agent in extracellular body fluids, but very
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Tittle, if any, penetrates the blood-spinal fluid barrier when
!he meningcs are normal. In the prosence of meningeal in-
de-
tectable and somclunes effcctive levels of dmg in lhc spmnl
fluid. After a single int 1. in]cctwn, pp

80 per cent of the antibiatic appears in the urine over a .A
hour period. Renal excretion is slower than that of penicillin.

The chief tovic reaction to the administration of streptomy-
cin is damage to the cighth nerve. The larger the dose of
drug and the more prolonged the treatment, the higher
the incid of this plication. The other untoward
effects of streptomycin are discussed below.

The salts of streptomycin (hydrochloride, sulfate, or cal-
cium chloride complex) are usually dispensed as dry sterile
powders in airtight rubber-cap vials, each containing the
equivalent of 1 or 2 Gm. of streptomycin base. There are
three routes of administration: intramuscular, topical, and
oral. Streptomyern is given by mouth when a local effect in
the intestinal tract is desired, but this route is of no value in
the treatment of systemic infections because so little is
absorbed from the gastrointestinal tract. In the treatment
of bacterial enterthis—bacillary dysentery for example—the
antibiotic is usually administered orally in a dose of 0.25
gm. every six hours. For systemic infections it is injected
intramuscularly at 6 or 12 hour intervals. When treatment
is required for only a few days, 3 or 4 gm. may be given per
day; large doses should be avoided wherever possible,
however, because of the mcreased danger of eighth nerve
injury. In tuberculosis it is the present practice to give only
1 gm. of streptomycin twice a week. Solutions for injection
should contain no more than 05 gm. per m!, since higher
concentrations often produce considerable pain. Intratheeat
administration may be important in the management of
meningitis due to organisms susceptible to this antibiotic
agent. The quantity instilled intraspinally should be dis-
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syphilis are best treated with penicillin, although other
chemotherapentic agents may be effective. While many
staphylococeal infections are now due to strains which are
resistant to penicillin, this agent shonld probably still be
the first used for treatment Therapy with penicillin should
continue until the sensitivity of the bactena to various anti-
biotics has been determined; the drug showing the highest
degree of effectiveness against the organism should thes
be given,

Streptomycin

Streptomycin is an antibiotic produced by Streptomyces
griseus. It is active against both gram-positive and gram~
negative organisms, the Iatter being more sensitive than the
former. It is very active against the tubercle bacillus, Dihy-
drostreptomycin is a derivative of streptomycin produced
by catalytic hydrogenation. It has been used in place of
streptomycin because it was believed to be less neurotoxic,
However, damage to the auditory nerve following dihydro-
streptomyein therapy is as frequent as that following strep-
tomycin when full doses are employed. Streptomycin affects
the vestibular portion, while dihydrostreptomycin produces
damage to the cochlear portion of the eighth nerve.
Dihydrostreptomycin is as effective as streptomycin in the
treatment of tuberculosis and all other susceptible infectfons.
The dihydro- derivative appears to cause fewer hypersensi-
tivity reactions than the parent drug and can be administered
to patients who aze sensitive to the latter.

Streptomyein is a basic substance and is usually prepared
in the form of a hydrochloride or sulfate which is readily
soluble in water. The drug is poorly absorbed from the
gastrointestinal tract; after oral administration, most of
it is passed out in the feces, only traces being demonstrable
in the blood and urine, Parenteral injection leads to an even
distribution of the agent in extracellular body fluids, but very
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Iittle, if any, penetrates the blood-spinal fluid barrier when

t}xe meninges are normal. In the presence of meningeal in-
however, lar injection produces de-

tectable and sometimes effective levels of drug in thc spmal

fluid. After a single injection, app

80 per cent of the antibiotic appears in the urine over ...4

hour period. Renal excretion is slower than that of penicillin.

The chief toxic reaction to the administration of streptomy-
cin is damage to the eighth nerve. The larger the dose of
drug and the more prolonged the treatment, the higher
the incid of this plication. The other untoward
effects of streptomycin are discussed below.

The salts of streptomycin (hydrochloride, sulfate, or cal-
cium chloride complex) are usually dispensed as dry sterile
powders in airtight rubber-cap vials, each containing the
equivalent of 1 or 2 Gm of streptomyein base. There are
three routes of administration: int lar, topical, and
oral. Streptomycin is given by mouth when a local effect in
the intestinal tract is desired, but t}us route is of no value in
the t of i so Ittle is
absorbed from the gnstromtcsunal tract In the treatment
of bacterial enteritis—bacillary dysentery for example—the
antibiotic is usually administered orally in a dose of 0.25
gm. every six hours. For systemic nfections it 1s injected
intramuscularly at 8 or 12 hour mtervals. When treatment
is required for only a few days, 3 or 4 gm may be given per
day, large doses should be avoided wherever possible,
however, because of the increased danger of eighth nerve
injury. In tuberculosis it is the present practice to give only
1 gm. of streptomycin twice a week. Solutions for injection
should contain no more than 05 gm. per ml, since higher
concentrations often produce considerable pain. Intrathecal
administration may be important in the management of
meningitis due to organisms susceptible to this anttbiotic
agent. The quantity instilled intraspinally should be dis-
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syphilis are best treated with penicillin, although other
chemotherapeutic agents may be effective. While many
staphylococeal infections are now due to strains which are
resistant to penicillin, this agent should probably still be
the first used for treatment. Therapy with penicillin should
continue until the sensitivity of the bacteria to various anti-
biotics has been determined; the drug showing the highest
degree of effectiveness against the orgamsm should then
be given.

Streptomycin

Streptomyein is an antibiotic produced by Streptomyces
griseus. It is active against both gram-positive and gram-
negative organisms, the latter being more sensitive than the
former. It is very active against the tubercle bacillus. Dihy-
drostreptomyemn s a derivative of streptomyein produced
by catalytic hydrogenation. It has been used in place of
streptomycm because 1t was believed to be less neurotoxic.
However, damage to the auditory nerve following dihydro-
streptomyein therapy 15 as frequent as that following strep-
tomyem when full doses are employed. Streptomyein affects
the vestibular portion, whide dihydrostreptomyein produces
damage to the cochlear portion of the eighth nerve.
Dihydrostreptomycin is as effective as streptomycin in the
treatment of tuberculosts and all other susceptible infections.
The dihydro- derivative appears to cause fewer hypersensi-
tivity reactions than the parent drug and can be administered
to patients who axe sensitive to the latter.

Streptomycin is a basic substance and is usually prepared
in the form of a hydrochloride or sulfate which is readily
soluble in water. The drug is peorly absorbed from the
gastrointestinsl tract; after oral administration, most of
it is passed out in the feces, only traces being demonstrable
in the blood and urine. Parenteral injection leads to an even
distribution of the agent in extracellular body fluids, but very
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little, if any, penetrates the blood-spinal fluid barrier when
the meninges arc normal. In the presence of meningeal in-
q g i lar injection p do-
tectable and sometimes effective levels of drug in the spinal
fluid. After a single intramuscular injection, approximately
80 per cent of the antibiotic appears in the urine over a 24
hour period. Renal exerction is slower than that of penicillin.

The chicf toxic reaction to the administration of streptomy-
cin is damage to the eighth nerve. The larger the dose of
drug and the more prolonged the treatment, the higher
the incid of this plication. The other untoward
effects of streptomycin are discussed below.

The salts of streptomyein (hydrochloride, sulfate, or cal-
cium chloride complex) are usually dispensed as dry stenle
powders in airtight rubber-cap vials, cach containing the
equivalent of 1 or 2 Gm. of streptomycin base. There are
three routes of administration: int , topical, and
oral. Streptomycn is given by mouth when a local effect in
the ntestinal tract is desired, but this route 1s of no value in
the treatment of systemic infections because so little is
absorbed from the gastrointestinal tract. In the treatment
of bacterial enteritis—bacillary dysentery for example—the
antibiotic 1s usually administered orally in a dose of 0.25
gm. every six hours For systemic infections 1t is injected
intramuscularly at 6 or 12 hour intervals. When treatment
is required for only a few days, 8 or 4 gm may be given per
day; large doses should be avoided wherever possible,
however, because of the increased danger of cighth nerve
injury. In tuberculosis it is the present practice to give only
1 gm. of streptomycin twice a weck. Solutions for injection
should contam no more than 0.5 gm. per ml, since higher
concentrations often produce considerable pain. Intrathecal
admmistration may be important in the management of
meningitis due to organisms susceptible to this antibiotic
agent. The quantity instilled intraspinally should be dis-
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solved in 10 ml of physiologic saline solution; this is ad-
ministered every 12 to 24 hours for two or three days, de-
pending on the clinical situation.

In localized areas of suppuration, such as empyema, it is
probably best to inject the antibiotic into the local area of
infection, as for example, into the intrapleural space,

Specific indications for the use of streptomycin in various
diseases are described in other chapters of this book. Strep-
tomycin is highly effective in the therapy of infections due
to Pseudomonas, Klebsiclla, Pasteurella (tularemia and
plague), and in tuberculosis. It may be of help in an oeca-
sional case of urmary tract infection. In some clinics it is the
agent of choice in the therapy of meningitis due to H. in-
fluenzae and is given by both the intramuscular and intra-
thecal routes.

Chlortetracycline {Aureomyein)

This antibiotic is a product of Streptamyces aureofaciens.
It is a remarkable antibacterial agent because of its wide
range of activity, encompassing not only many gram-positive
and gram-negative bacteria but also the Rickettsice and
some of the larger viruses. Many strains of Staph. eureus
and some of the gram-negative bacteria hke Profeus and
Pseudomonas may become rapidly insensitive to the drug
Aureomycin is 2 basic substance but is usually prepared in
the form of a hydrochloride, which is strongly acid in reac-
tion. The dry salt is stable, but in solution it deteriorates
rapidly, especially if the pH is above 6. Absorption from
the gastrointestinal tract is rapid but inefficient, as a result
of destruction of the antibiotic by intestinal contents. Aftes
a single oral dose, Chlortetracyeline can be demonstrated in
the urine within 15 minutes and for as loag as 24 hours.
Congentrations in the plasma fall rapidly below detectable
Yevels. The drug diffuses into the spinal fluid but in smaller
amounts than into the plasma, Subcutancous injection is pot
fensible because of the severe irritation which is nroduced.
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Vit ion of buffered soluti AR

Int is 1

but there is some risk of phlebitis. When taken by mouth,
this agent produces nausea and vomiting occasionally. Alu-
minum hydroxide should not be given to control gastric irri-
tation, because it reduces the serum level of the antibiotic
by 80 per cent or more. The ingestion of milk or food pro-
duces the desired effect without altering the quantity of
drug in the plasma. Mild diarchea associated with loose,
bulky stools may result from local irritation or alteration in
the bacterial flora of the intestinal tract. Some of the un-
toward effects which follow the exhibition of Aurcomycin
are discussed below.

The dose range of the Aurcomyein is from 1 to 6 gms.
per day, given in divided quantities at 8 or 8 hour intervals;
in most clinical infections amounts larger than 1 gm. per
day are probably not necessary. The dose for intravenous
administration is about one-third to one-fifth as large as the
oral one.

The most impressive clinical results with Aureomyein have
been observed in rickettsial disease, brucellosis, Iympt
uloma venereum, acute peritonitis, bacterial pneumonias,
and some penicillin-resistant staphylococcus infections. Uri-
nary tract infections in which the bacteria are penicillin- and

ptomyeci; i may be beneficially affected, This anti-
biotic has been used in the treatment of amebiasis; for maxi-

mal effect, it is probably best combined with another
amebicidal drug.

Osytetracycline (Terramycin)

Terramyein is very closely related chemically to chlortet-
racycline (Aureomycin). It may be administered orally or
intravenously and is relatively stable over a wide range of
temperature and hydrogen jon concentration.

The most commonly used form of Terramycin is the cap-
sule of the crystalline hydrochloride salt. Parenteral and
topical preparations are also available, Intravenous injection



32 THE PRACTICE OF INFECTIOUS DISEASE

of this antibiotic should be reserved for instances of severe
illness or for cases in which it cannat be taken by mouth;
unbuffered solutions should never be administered, because
of the high degree of acidity,

Terramycin is absorbed rapidly from the gastrointestinal
tract; antibacterial activity appears 1 the serum within one
hour of oral administration. Meals do not influence the
plasma concentration. A single oral dose may produce de-
tectable concentrations in the blood for as long as 24 hours,
Cumulative effects do not appear even after repeated daily
doses of 1 gm. every 6 hours. When 250 mg, of the drug are
given at 6 hour intervals, blood levels range between 5 to
10 ug. per ml throughout the 24 hour period. Intravenous
injection produces serum levels of fom 5 to 10 pg, per ml
at the end of one hour and from 1 to § ug. per ml after 12
hours,

The clinical applications of Terramycin are practically
the same as those for Aurecomycin (chlortetracycline).
There is very little difference in the antibacterial activity
of these two agents. Some clinical experience indicates
that oxytetracycline disturbs the normal bacterial popula-
tion of the intestinal tract with the development of severe
ententis frequently due to Staphylococcus aureus more fre-
quently than any other antibiotics. The other complications
of treatment with Terramycin are described below.

Tetracycline { Achromycin)

Achromyciu is closely related chemically to both Aureo-
mycin (chlortetragycline) ,and Terramycin {oxytetracy-
cline) and has about the same range of antimicrobial ac-
tivity. It is essentially the skeleton structure of these two
antibiotics and is prepared synthetically, Achromyein is
usefual in the infections which respond favorably to either
Aureomyein or Terramycin. The incidence of side reactions,
such as nausea, vomiting, and diarrhea, is said to be lower
with tetracycline than with its selated drugs. The develop-
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ment of 1 ial resi; to Achromycin is )¢
by simultaneous loss of sensitivity to other agents.
Achromycin is stable in solution. It is available in the
form of the crystalline hydrochloride in capsules, dispersibl
powder, and for parenteral use. Intravenous therapy should
be employed only in paticnts unable to take medication by
mouth. The average adult dose is 500 mg. intravenously at
12 hour intervals; this may be increased to a maximum of
500 mg. every 6 hours depending on the severity of the
disease. For oral treatment, 1 to 2 gms. divided into 4 doses
per day is usually adequate. Achromycin is said to |
the blood-brain barrier with relative ease, and spinal fluid
levels approtimately 4 times higher than those obtainable
with equal quantities of Aurcomycin have been reported.

Chloramphenicol (Chloromycetin)

The initial preparations of Chloromycetin were obtained
from cultures of Streptomyces venczuelae. The drug has
been isolated in pure crystalline form and synthesized. There
is no difference in the antibacterial activity of the synthetic
and the natural products. Chloramphenicol is a white, neu-
tral crystalline powder which is stable in the dry state. It is
soluble to a concentration of approximately 0.25 per cent in
water and up to 5 per cent in propylene glycol.

h phenicol is usually admini: d orally, although
p are available for int lar or int
injection. The fact that this agent may occasionally depress
the bone marrow does not contraindicate its use but suggests
that it be employed only when indicated. The drug is
rapidly absorbed from the gastrointestinal tract, appearing in
the blood within a few minutes. The maximal concentration
occurs at the end of 2 hours but some may still be found
after 16 or 24 hours About 80 per cent of an oral dose can
be demonstrated in the urine, although only about 15 per
cent is still biologically active.

A large number of isms are ptible to chi
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phenicol. Although it is active against some types of gram-
positive bacteria, staphylococei which are resistant to other
antibiotics for example, it is most effective against the Rick-
ettsige and gram-negative organisms. Staph. aurcus and
coliform and other enteric organisms may become resistant
to this antibiotic.

Chioramphenicol has been employed most extensively in
the therapy of brucelosis and sickettsial diseases. It prob-
ably has its greatest field of usefulness in typhoid fever,
where it is the most effective available drug, and for the
management of antibiotic-resistant staphylococeal infection.
It has also been used for the treatment of urinary tract in-
fections due to E. coli, A. aerogenes, and other gram-nega-
tive organisms, particularly those which have become in-
sensitive to streptomycin and other drugs,

Aside from the mild gastrointestinal irritation which is
produced by chloramphenicol, the most serious untoward
effect is depression of the bone marrow. Granulopenia de-
velops first and is followed by aplastic anemia, if administras
tion of the drug is continued; this is rare. The other
complications of chloramphenicol therapy are discussed
below.

Erythromycin (Hotycin)

Erythromycin is an antibiotic elaborated by Streptomyces
erythreus. It is soluble only to the extent of 2 mg. per ml. in
water but is highly soluble in alcohols and in a pumber of
other organic solvents, The drug retains its activity in solu-
tion at 4°C. for at least 8 weeks; at room femperature, there
is some deterioration during the first week but not for the
next two months. Erythromycin is not affected by sub-
stances which are known to inhibit penicillin, streptomyein,
and the sulfonamides.

Erythromyein is well ahsorbed from the intestinal teact;
the drug is usvally given, therefore, by mouth. Peak serum
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concentrations appear in 1 or 2 hours after ingestion of a
dose and decline rapidly so that the agent is no longer
demonstrable after 4 to 8 hours, Only small amounts are
recovered from the urine.

Gram-positive organisms, including Staph. aurcus, are
highly sensitive to erythromycin, being inhibited, on the
average, by concentrations of less than one pg. per ml. Strains
of gram-negative bacteria such as Neisseris, Hemophilus,
and Brucella are inhibited by 6 pg. or less per ml. The anti-
biotic also appears to be active against various Rickettsiae,
E. histolytica, and the virus of lymphogranuloma venercum.
In general, pneumococel and group A hemolytic strepto-
cocci are the most itive. Coliform organi Proteus,
and P, are quite

In clinical practice, the use of erythromycin should be
restricted to the treatment of infections due to gram-positive
organisms, Since penicillin is so highly effective in disease
due to p i and beta-hemolytic strep i and
no penicillin-resistant strains of these bacteria have yet been
discovered, erythromycin nced not be given in these infec-
tions, except when patients are known to have had reactions
to pentcillin. Strains of Staphylococcus aureus which are
insensitive to all other antibiotics may be highly susceptible
to erythromycin. This agent is, therefore, most valuable in
the I3 of disease produced by staphyl i or
other penicillin-sest gram-positive or

Bacteria exposed to erythromycin may become insensitive
quite rapidly. In vitro studies have suggested that the emer-
gence of resistance to erythromyein is considerably delayed
and diminished if organisms are exposed to mixtures of this
antibjotic with other antimicrobial drugs. Because of this,
it is probably best, in clinical practice, especially when treat-
ing staphylococcal infections, not to administer erythro-
mycin alone but to give chloramphenfcol or other agents

simultaneously.
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phenicol. Although it is active against some types of gram-
positive bacteria, staphylococei which are resistant to other
antibiotics for example, it is most effective against the Rick-
ettsizge and gram-negative organisms. Staph. gureus and
coliform and other enteric organisms may become resistant
to this antibiotic.

Chloramphenicol has been employed most ively in
the therapy of brucellosis and rickettsial di It prob-
ably has its greatest field of usefulness in typhoid fever,
where it is the most effective available drug, and for the

1ent of antibiot istant staphyl 1 infection.
It has also been used for the treatment of urinary tract in-
fections due to E. coli, A. aerogenes, and other gram-nega-
tive organisms, particularly those which have become in-
sensitive to streptomycin and other drugs,

Aside from the mild gastrointestinal irritation which is
produced by chloramphenicol, the most serious untoward
effect is depression of the bone marrow. Granulopenia de-
velops first and is followed by aplastic anemia, if administra-
tion of the drug 1s continued; this is rare. The other

jons of chl phenicol therapy are discussed

below,

Erythramycin (Totyein)

Erythromyein is an antibiotic elaborated by Streptomyces
erythreus. It is soluble only to the extent of 2 mg, per ml. in
water but is highly soluble in alcohols and in a number of
other organic solvents. The drug retains its activaty in solu-
tion at 4°C. for at Jeast 8 weeks; at room temperature, there
is some deterforation during the frst week but not for the
next two months. Erythromycin is not affected by sub-
stances which are known to inhibit penicillin, streptomyein,
and the salfonamides.

Erythromycin is well absorbed from the intestinal tract;
the drug is usually given, therefore, by mouth. Peak serum
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to 05 gm. It is not absarbed fmm lhc bowel, from which
it elimi; sensitive organt lymyxin does not pass
into the cercbrospinal fluid and c:mnot be detected in the
bile or in the urine in biologically active form. It is toxic
to the kidney; renal damage becomes evident on about the
fourth or fifth day of treatment in a significant number of
patients. Only proteinuria or oliguria may be present, or
nitrogen retention may appear. Some preparations of the
antibiotic are relatively free of the renal-damaging effect.
Because of the danger of nephrotoxicity, polymyxin should
be employed only when other antimicrobial agents are in-
effective and when the patient’s life is in jeopardy. Impres-
sive chnical results have been produced in some cases of
Pscudomonas aeruginosa bacteremia and meningitis.

Neomycin

Neomycin, an antibiotic denved from a strain of strepto-
mycetes closely related to Streptomyces fradiae, 1s bacteri-
cidal in oitro against a wide vanety of both gram-negative
and gram-positive organisms. The drug may be administered
by both the oral and parenteral routes Absorption from the
intestinal tract 1s relatively poor The usual oral dose 1s 2
gms per day, the intramuscular one 1s 1 to 2 gms. in 24
hours.

The chinical usefulness of neomycin is limited by its po-
tential toxicity. Kidney and eighth-nerve damage occur in
a not insignifi number of patients. In view of these
untoward effects, neomycmn should never be the first drug
employed in the treatment of any infection. It should be

reserved for use in those diseases in which no other anti-
biotic is effective and the situation threatens hfe. The mag-
nitude of the nsk of renal or auditory-nerve injury must
always be weighed against that of the untreated infection,

If used entically and intelligently, neomycin may be life-
saving,
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Bacitracin

Bacitracin is a polypeptide antihiotic produced by a strain
of Bacillus subtilis. The bacterial spectrum resembles that
of penicillin. The drug is soluble in water or physiologic
saline solution. It is most frequently applied topically in
various types of ointment. For systemic administration it is
usually dissolved in 2 per cent Novocaine in physiologic
saline solution.

Very little bacitracin is absorbed from the gastrointestinal
tract, although it inhibits the growth of many bacteria in
the bowel, including Clostridia and gram-positive cocei. The
antibiotic appears in the blood and tissues, but very little
diffuses into the cerebrospinal fluid after intramuscular in-
jection. It is excreted slowly and unlike penicillm, plasma
concentrations may remain elevated for several hows.

Bacitracin has 1ts greatest clinical application in the top-
ical therapy of infections due to Staph. aureus and other
gram-positive bactena, particularly those resistant to other
antibiotics. Systemic disense caused by strains of staphylo-
coce insensitive to other chemotherapeutic agents 15 an
indication for the parenteral administration of the drug, The
intramnuscular dose is 15,000 to 20,000 unils given 4 times a
day Larger quantities mcrease the xisk of serious remal
damnge Carcful attention must be paid to !be development
of nep ifestations; if kidney dysfanction b
apprecxable treatment should be discontinued.

Polymyxin (Aerosporin}

Polymyxin is o polypeptide antibiotic obtained from Bacil-
us polymyxa The principal effect is upon pram-negative
baeilli, for which it is one of the most potent chemothera-
peutic agents available; strains of Proteus are, however,
resistant. 'The drug is usually administered ints
at intervals of 8 or 12 hours, the total daily dose being 02
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Trichophyton are inhibited by concentrations of 0.5 to 2
units per ml. Bacteria are not affected by the drug,
Nystatin is poorly absorbed from the gastrointestinal tract
but high blood levels follow intravenous injection. It is
ployed for local application in the form of ointments,
solutions, powders, suppositories, and gels. Treatment of
Candida of the skin and vagina has been reported to be
successful after topical use, The drug has been given orally
to reduce the number of fungl in the intestine which may
increase after the administration of antibacterial agents,
particularly the tetracyclines. There is considerable doubt,
however, that increase in yeasts in the bowel is related to
the production of intestinal disorders. Tetracycline com-
pounds have been combined with nystatin (Mysteclin) in
an attempt to prevent the overgrowth of yeasts and fungi in
the intestinal tract, Such therapy produces the desired myco-
logical effect, but there is no evidence that it needs to be
employed in the average patient receiving a tetracycline
compound. It may have a place, however, 1n the treatment
of infections in pati with diab 11 debilitated
individuals, and premature infants because of the increased
susceptibility to mycotic disease which such individuals
exhibit.
The usual oral dose of nystatin js 150 mg. (500,000 units)
3 times a day. Although an jonal ease of di i 1
mycotic infection has been treated parenterally with re-
ported good results, the place of this agent in the therapy
of deep-seated mycoses still remains to be determined.
There is little or no evidence of toxic reactions following
the oral or Iocal adminstration of nystatin. Nausca, vomit-
ing, and diarrhea have been noted occasionally.

Nitrofurantoin (Furadantin)

Furadantin is an antibacterial agent of value primarily in
the treatment of some types of urinary tract infection. It is
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Novobiocin (Cathomyein, Streptonivicin,
Albamyein, Cardelmycin)

This antibiotic is a dibasic substance, the exact chemical
composition of which is not known; its salts are water sol-
uble. In vitro, it inhibits the growth of many strains of
Staph. aureus resistant to other antimicrobial agents Strep.
pyogenes, Brucella, the p , the O0CIL
H. pertussis, Pasteufella and Prateus There is a marked
decrease in antibacterial activity in the presence of serum.
Absorption from the intestinal tract is rapid, Excretion is
slow, appreciable amounts of drug being detectable in the
serum 24 hours after a single dose.

Most investigators have recommended that the use of
novobiocin be restricted to the treatment of staphylococeal
infections due to strains which are resistant to other antibi-
otics, becawse it has no advantages over other drogs when
employed for the eradication of other sensitive organisms.
However, Proteus is significantly susceptible to novobiocin,
and its use in infections due to strains of this organism not
sensitive to other agents is indicated. Staphylococei become
resistant to novobiocin rapidly. For this reason, it is best not
to administer this drug alone but to give it together with
another antibiotic to which the infecting strain is sensitive.
The usual dose of novobiocin is 0.5 gm, at 6 hourly intervals
orally, or 1 to 2 gms., in equally dwvided deses, intramuscu-
larly. Severe eruptions and high fever are not uncommon un-
toward effects of the drug.

Nystatin {Mycostatin}

Nystatin (Mycostatin} is elaborated by Streptomyces
noursei. It is a pale yellow substance, soluble to the extent
of 10 1o 20 units per mL of water, Strains of Candida, Blasto-
myces, Histoplasma, Microsp , Epidermophyton, and
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Trichophyton arc inhibited by ¢ rations of 05 to 2
units per ml. Bacteria arc not affected by the drug.

Nystatin is poorly absorbed from the gastrointestinal tract
but high blood Ievels follow intravenous injection. It is
employed for local application in the form of ointments,
solutions, powders, supp ies, and gels. T of
Condida of the skin and vagina has been reported to be
successful after topical use. The drug has been given orally
to reduce the number of fungl in the intestine which may
increase after the administration of antibacterial agents,
particularly the tetracyeli There is iderable doubt,
howeser, that increase in yeasts in the bowel is related to
the production of intestinal disorders. Tetracyeline com-
pounds have been combined with nystatin (Mysteclin) in
an atterpt to prevent the overgrowth of yeasts and fungi in
the intestinal tract. Such therapy produces the desired myco-
logical effect, but there is no evidence that it nceds to bo
employed in the average patient recewing a tetracyclino
compound. It may have a place, however, in the treatment
of infections in paticnts with diabetes mellitus, debilitated
individuals, and infants ¢ of the increased
susceptibility to mycotic disease which such individuals
exhibit.

The usual oral dose of nystatin is 150 mg. (500,000 vnits}
8 times a day. Although an ional case of disseminated
mycotic infection has been treated parenterally with re-
ported good results, the place of this agent in the therapy
of d ted my still to be determined.

There is little or no evidence of toxic reactions following
the oral or local administration of nystatin. Nausca, vomit-
ing, and diarrhea have been noted occasionally.

Nitrofurantoin (Furadantin)

Furadantin is an antibacterial agent of value primanly in
the treatment of sume Yypes of urinary tract infection. Tt is
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poorly soluble in water, although the higher the pH, the
larger the quantity that will dissolve. The drug is bacterio-
static; in high concentrations, or in low ones in special in-
stances, it is bactericidal. It is most active against E. coli
(bactericidal), of intermediate effectiveness against A. aero-
genes, and completely without effect against Ps. aeruginosa
(Ps. pyocyanea). Activity against Proteus is variable, al-
though many strains are quite sensitive. Staph. aureus and
enterococci are inhibited by low concentrations.

Furadantin 1s administered orally, usually in a dose of 7
to 10 mg. per Kg (100 to 200 mg, 4 times a day). Useful
blood levels cannot be produced. The drug is excreted in
the urine. Within 4 to 6 hours after a maximal clinical dose,
the concentration in the urine is 25-50 mg. per 100 ml; 8
hours after a dose, the levels are low. In highly alkaline
urine, as is the case in Proteus infection, the inhibitory ef-
fect of furadantin appears to be depressed; for this reason,
the simultaneous administration of an acidifying agent has
been suggested The development of bacterial resistance has
not been noted.

The infections of the urinary tract which respond most
favorably to therapy with furadantin are those which are
acute and uncomplicated. In chronic cases, especially those
with complicating conditions in the urmary tract, the re-
sponse is not so good. Infections produced by E. coli are
the most easily eradicated. Those due to Ps. aeruginoss
are totally unaffected, and those in which A. aerogenes is
involved occupy an imtermediate position. Ps aeruginose
may appear in the urine for the first time during treatment
with furadantin, Although the drug has been said to be most
active against Proteus infection, the results are quite vari-
able. Not mfrequently, this organism is only temporarily
suppressed and reappears after cessation of therapy. Fu-
radantin is relatively non-toxic. Nausea, with or without
vomting, is the commonest untoward reaction. Various
types of skin eruptions have been described.
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Tuberculostatic Drugs

Para-aminosalicylic Acid (PAS): Para-aminosalicylic acid,
a white crystalline powder, is sparingly soluble in water
but easily dissolved in the form of its sodium salt. It has a
marked bacteriostatic effect {n citro against many strains of
M. tuberculosis, even those which have become strepto-
mycin-resistant. The anti-bacterial activity is partially de-
creased by para.aminobenzoic acid.

Para-aminosalicylic acid and its sodium salt, when given
orally, are rapidly absorbed and quickly excreted. It is nec-
essary to giwe the drug frequently in order to reach and
maintain adequate blood levels, A single dose produces
maximal serum concentration within 3¢ to 60 minutes of
admnistration, but the drug is not present in the blood after
2 to 3 hours. PAS attains high concentrations in the inter-
stitial tissues of the pulmonary alveoli, in the liver, and in
the ludney, and also diffuses into the cercbrospinal fluid and
the pleural cavity. The quantities are smaller in tuberculous
cavitation than in normai lung, Para-amnosalicylic acid is
almost entirely excreted by the kidney either unchanged or
in the acetylated form.

Para-ammosalicylic acid is usually given orally. Since con-
siderable gastric imritation may rcsult fmm the large quan-
tities , the 10n of various
types of nlLah or milk is advisable. Vanious mixtures con-
taining flavoring and alkalizing compounds have been em-
ployed. Preparations for intravenous use are also available;
these should be reserved for patients in whom severe gastric
distress prohibits oral use or for those in whom coma is
present. The usual oral dose is 8 to 12 gm. per day in di-
vided doses. PAS 15 used together with cither isonicotinic
acid hydrazide (INH) or streptomycin, or both, in the
therapy of tuberculosis. Tubercle bacilh may become resists
ant to paxa-nminosahcyllc acid if this drug is used alone,
Combi with strep in or INH delays remarkably
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the speed of emergence of resistance of the organisms to
all of the tuberculostatic agents and produces an additive
antimicrobial effect. The excretion of PAS is blocked by
Carinamide and Benemid. The use of these agents is helpful
when high blood levels cannot be obtained because of in-
ability of a patient to ingest large enough quantities.

The most common toxic effects of para-aminosalicylic
acid are nausea, vomiting, and burning epigastric distress.
Diarrhea occurs occasionally. Toxic damage to the liver and
potassium deficiency have been recorded. Hypoprothrombi-
nemia has been noted when large quantities (30 gm. per
day) have been given; the administration of synthetic vita-
min K is preventive and curative. Tinnitus and reduction in
the acuity of hearing may develop occasionally but disap-
pear rapidly after cessation of treatment.

Isonicotinic Acid Hydrazide (INH): Of all the tubercu-
lostatic agents, isonicotinic acid hydrazide has the highest
activity in vitro. It is not effective against organisms other
than Mycobacteria. The drug is administered orally, as a
rule, and is almost completely absorbed from the digestive
tract. Peak serum concentration occurs from 1 to 8 hours
after administration. The drug is well distributed in the
various body fluids and is not inactivated by them; it is
present in sputum, urine, pleural exudate, plasma, and cere-
brospinal fluid in active form. In cases of meningeal inflam-
mation, the quantities of INH in the spinal flud may be
larger than those in the plasma.

Tubercle bacilli acquire resistance to isonicotinic acid
hydrazide readily. Inmsensitive strains are recovered from
some tuberculous patients who receive this drug alone for
1 to 2 months. There is no cross-resistance between INH,
streptomycin, and PAS.

When INH is given alone in pulmonary tuberculosis, re-
markable improvement for 1 to 2 months is followed in some
cases by a static condition or clinical regression. This is
often related to the emergence of drug-resistant tubercle




PIINCIPLES OF TREATMENT OF INTECTION 43

bacilli. For this reason, this agent should be given in com-
bination with streptomycin or PAS.

A number of untoward effects have been noted following
administration of INH. These include drowsiness, hyper-
reflexia, tremor of the limbs, twitching of the Jegs, difficulty
in initiation of micturition, nausca, abdominal discomfort,
transient flushing of the face, pruritic skin eruptions, periph-
eral neuropathy, acute pellagra, toxic hepatitis with jaun-
dice, temporary arterial vasospasm, and mild psychotic
reactions.

Serection OF A CIEMOTHERAPEUTIC AGENT

The physician is required to choose the treatment for an
infectious process from an ever-increasing number of anti-
bacterial drugs. In order to obtain the best results, it is es-
senual thar he have a working Jnowledge of the common

Vhile cultural studies are de-
sirable in every case, they are not always practicable. In
many instances the etiology can be inferred from the onset
and the clinical features of the disease Nevertheless, it must
be stressed that careful bacteriologic studics are essential
to proper treatment, and the conscientious physician must
take whatever steps are required to obtain experienced bac-
teriologic help.

Even when the etiology of an infectious process is deter-
mined, selection of an appropriate drug does not follow
automatically, because there may be wide variations in sus-
ceptibility among organisms of the same or related species.
For ple, it is not for diff strains of &
single species of bacteria to exhibit varying degrees of sen-
sitivity to various antibiotics. Cost of a drug is also an im-
portant consideration. The nature of the illness may also
affect the choice of agent; for example, an orally admin-
istered drug may be unsahsfactory ina panent who is vomit-
ing. In critically il i duals, it is y to
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give a combination of drugs until cultural and sensitivity
studies reveal which one is specifically indicated. In such
cases, cultures should always be taken BEFORE INITIATION OF
TrERAPY. If a person has previously shown hypersensitivity
or any other serious reaction to a drug or develops such
untoward effects during treatment, a different agent should
be used, if possible. The agents used in the management of
specific infections are discussed in the chapters of this book
dealing with these diseases.

THE COMPLICATIONS OF ANTIBIOTIC THERAPY

The complications of antibiotic therapy may be classified
into three groups on the basis of the mechanisms involved
in their production, Furst, there are those which are due to
sensitization; these vary in severity from mild skin rashes
which do not influence the course of the primary disease to
situations which are so severe that they threaten life. The
second group is related to toxic and irritating effects of the
drugs and includes irritation of the gastrointestinal tract,
local reactions at sites of injection, toxic depression of bone
marrow and direct injury to nerves. The third category en-
compasses those reactions which have their basis in chemo-
therapeutically-induced biological alterations m exther the
infecting agent or in the host and lead to the development
of metabolic defects, superinfection, drug-resistance, and
depression of immune reponses

Reacti Due to Hyp

Reactions due to hypersensitization are among the most
common of the untoward sequelae that follow the use of
practically all of the antibiotic agents. They occur in 2.5 to
5 per cent of patients who receive penicillin, being com-
monest after the mtramuscular injection of the procaine
salt and least frequent when penicillin is given by mouth.
These reactions usually oceur after 10 to 12 davs of treat-
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ment. They may appear in the absence of previous exposure
to a drug or promptly after administration of the first dosc;
this is particularly true of penicillin, Although elimination
of the drug usually results in rapid disappearance of the
allergic manifestations, they may persist for 1 to 2 wecks
or longer after therapy has been stopped. In some instances,
the reaction is mild and disappears even while administra-
tion of the cf herapeutic agent fs inued In others,
it is of scrious import and i di i
of treatment. In a few cases, it is necessary to mlcrdwt the
use of the offending agent at some later time, because of
the risk of death.

Untoward reactions to antimicrobial agents occur most
commenly in the skin and are due, for the most pant, to
sensitization; they are often accompanied by fever and pru-
ritus. Morbilliform rashes are the most frequent, but scarla-
tiniform, urticarial, vesicular or bullous cruptions may also
be observed. These arc of relatively minor importance un-
less they progress to more senous lesions. Their develop-
ment may not necessitate cessation of therapy or contra-
indicate the usc of the provoking drug later in the patient’s
Iife. Contact dermatitis may follow exposure to many of the
antibiotic agents, it has been observed frequently in phar-
macists, phystctans and nurses who handle streptomycin or
penicillin, even though they may have never received either
of these agents orally or parenterally. In addition to edema,
vesicle formation or eczema of the hands and face, rhinitis,
and asthmatic breathing may be present. Contact dermatitis
frequently results from the 1ll-advised application to the skin
of antibiotics m suspension or solution in fat or oil vehicles
The incidence of local and systemic allergic reactions fol-
lowmng such treatment 1s higher than that which oceurs
when the agents arc given by any other route, and this type
of therapy should be avoided, wherever possible. Among the
more serious skin reactions to antimicrobial drugs are pur-
pura, exudative erythema multiforme, and exfoliative der-
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matitis. These have been observed most often after the use
of penicillin, streptomyein, and chloramphenicol. Although
purpuric lesions may be secondary to thrombocytopenia,
they are present most often without an accompanying plate-
Iet deficiency. This does not, however, decrease the impor-
tance of this lesion, because its development may indicate
a serious degree of vascular injury. In some cases, the pur-
puric eruption is a component of generalized serum sickness.
Erythema multiforme exsudativum has been observed most
commonly with the sulfonamides; it occurs rarely, however,
with the other antibacterial agents and may be extenswve, of
the vesiculo-bullous type, and produce severe constitutional
reactions. The most serious skin lesion which results from
the administration of antibiotics is exfohative dermatitis.
This is very often of severe degree, extremely incapacitating
and may be fatal, unless promptly and properly treated; its
appeatance necessitates immediate cessation of chemother-
apy.

In the management of allergic skin reactions, the most
important single procedure is discontinuation of chemo-
therapy whenever possible. With the present availability of
a number of antimicrobial agents, several of which may be
effective against a specific organism, a change in therapy
can frequently be made without seriously compromising the
outcome of an infectious disease. The antilustaminic drugs
may be helpful, particularly in combatting pruritus; oc-
casionally they reduce the severnty of the lesions or lunit
their spread. ACTH and cortisone may be beneficial, and
are sometimes lifesaving in exfoliative dermatitis or in ex-
tensive and severe urticarfal or bullous eruptions. These
hormones also relieve the pruntus and edema, but they
have not proved very helpful either in the prevention or
limitation of most of the other lesions of the skin, The ad-
visability of ACTH or cortisone therapy must be evaluated
in relation to the state of activity of the infectious process
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because of the tendency of these agents to favor the persist-
ence or spread of infection.

“Drug fever” may be the only manifestation of sensitiza-
tion to an antibiotic or may precede or accompany other
reactions. The rate of disappearance of the fever after treat-
ment has been stopped Is directly related to the speed with
which the causative drug is exercted. Fever tends to recur
if the ngent which first provoked it is again given.

Although many of the disturbances which occur in the
mouth are duc to fitative aud toxic effects of the antibac-
terial agents, some are the result of sensitization. Oral
complications of chemotherapy are observed most often
following the use of the so-called “broad-spectrum” anti-
bxohw—Amcom)cm (chlonctrac)clme), Terramycin {oxy-

tracycline), and lcs:on is
ulcerative or if iti Thxs is cf ized by
dryness, buming, soreness, itching, reduess, and vesicle
formation in the buccal mucous membrane, the tongue is
red, smooth, shiny, and swollen. Angular stomatitis has been
ascribed to drug-induced nboflavin deficiency but it is
probably due to an allergic reactjon, since the administra-
tion of large doses of this vitamin fail to cure it. Black or
brown furring of the tongue follows changes in the oral
microbial flora with increase in yeast-like organisms. Such
fungi are not always present, however, and it has been
suggested that the discoloration may be due to sensitization.
Although Iesions of the mouth may occur after the systemic
admunistration of antibiotics, they are observed most fre-
quently when local therapy, lozenges or troches, is used.

The most serious allergic complications which follow the
exhibition of antibiotic agents, especially penicillin and
streptomyecin, are the Arthus reaction, angioneurotic edema,
serum slc]mCSs, nnd an:lphylaxls Local edema, {nflamma-
tion, and which # in intensity

with successive injections unless therapy is stopped, re-
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semble the Arthus phenomenon. In the most severe cases,
extensive sloughing of skin and muscle may occur. Angio-
neurotic edema of the lips, tongue, face, and periorbital
tissues, not infrequently accompanied by asthmatic breath-
ing, has been noted after injection, inhalation, or other ex-
posure to antimicrobial agents. Typical “serum sickness”
has been observed following sensitization to penicillin and
less often after streptomycin admmistration. The repository
types of penicillin, especially those suspended in oil, are
most often involved. The clinical picture varies in severity
from mild fever, rash, and leukopenia to one in which severe
arthralgia, purpura, lymphadenopathy, splenomegaly, elec-
trocardiographic ch edema, alb ia, and hema-
turia in various combinations may be present. The reaction
usually appears after chemotherapy has been given for one
week or longer, the first manifestations may be delayed,
however, until a week or two after treatment has been
stopped.

Reports of acute anaphylactoid reactions to antibiotics,
some of them fatal, have been appearing with increasing
frequency. It has recently been estimated that there have
been at least 1000 deaths in the United States as a result
of anaphylaxis resulting from the administration of anti-
microbial agents The drug which is most often implicated
is procaine penicillin, but crystalhne benzyl penicillin G,
Bicillin, and streptomycin may also be responsible. Oral
preparations of penicillin are least likely to cause anaphy-
lactoid reactions. A rare reaction of this type has been de-
scribed with Aureomycin. This phenomenon has not been
observed following the use of tetracycline, ch phenicol,
bacitracin, polymyxin, neomycin, or furadantin. Individuals
most prone to develop anaphylaxis are those with a history
of asthma, hay fever or other allergies. Patients who have
experienced anaphylactoid episodes should never again be
exposed to the offending agent, unless this js absolutely
unavoidable. Even a skin test with the drug or attempts at
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desensitization may be very dangerous and should not be
carricd out unless the physician is ready to treat anaphy-
lactic shock.

Eosinophilia has been ascribed to sensitization to anti-
biotics. It may be present as an isolated finding or be as-
sociated with other allergic manifestations. Although the
sulfonamides were the first antimicrobial agents to be in-

cri d in the pathog of polyarteritis nodosa and
di d tupus erytt sensitization to penicillin,
streptomyecin, and other antibiotics has recently been sug-
gested as a possible etiologic background of these di

For the most part, hypersensitivity to an antibactenal
drug is highly specific for the particular agent, but, in cer-
tain cases, it may be elicited by closely related substances.
Penicillin O produces a reaction in more than a third of the
paticnts sensitive to penicillin G, and vice versa. Terramyein
elicits a cross fixed reaction in individuals previously sen-
sitized to Aurcomycin. On the other hand, dihydrostrepto-
myein may be given to most but not all persons who have
previously developed hyp itivity to strep in, and
yice versa »

The prognosis in cases of sensitization to antimicrobial
agents is variable and often unpredictable. Many patients,
especially those who have had fever and rashes following
the use of penicillin and who have been considered sensitive
to the drug, have subseq ly tol d ¢ with
this agent without untoward effects. This may be duc to
differences in the form of the drug employed in the first and
in the later treatment, and has been particularly true when
sensitization has been the result of a repository type of
preparation such as procaine pemwcilin (with or without
aluminum menostearate) and when purified salt of crystal-
line pentcillin G was used later Patch, endermal, and con-
junctival tests for senmsitivity yield variable results which
cannot always be correlated with the effects observed on
subsequent administration of the agent. Attempts to desensi-
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semble the Arthus phenomenon. In the most severe cases,
extensive sloughing of skin and muscle may occur. Angio-
neurotic edema of the lips, tongue, face, and periorbital
tissues, not infrequently accompanied by asthmatic breath-
ing, has been noted after injection, inhalation, or other ex-
posure to antimicrobial agents. Typical “serum sickness”
has been observed following sensitization to penicillin and
less often after streptomycin administration, The repository
types of pencillin, especially those suspended in oil, are
most often involved. The clinical picture vartes in severity
from mild fever, rash, and leukopenia to one in which severe
arthralgia, purpura, lymphadenopathy, splenomegaly, elec-
trocardiographic changes, edema, albuminuria, and hema-
turia in various combinations may be present. The reaction
usually appears after chemotherapy has been given for one
week or longer; the first manifestations may be delayed,
however, until a week or two after treatment has been
stopped.

Reports of acute anaphylactoid reactions to antibiotics,
some of them fatal, have been appearing with increasing
frequency. It has recently been estimated that there have
been at least 1000 deaths in the United States as a result
of anaphylaxis resulting from the administration of anti-
microbial agents. The drug which is most often imphcated
is procaine penicillin, but crystalline benzyl pemecilln G,
Bicillin, and streptomycin may also be responsible. Oral
preparations of penicillin are least likely to cause anaphy-
lactoid reactions. A rare reaction of this type has been de-
scribed with Aureomycin. This phenomenon has not been
cobserved following the use of tetracychne, chloramphenicol,
bacitracin, polymyxin, neomyein, or furadantin Individuals
most prone to develop anaphylaxis are those with a history
of asthma, hay fever or other allergies, Patients who have
experienced anaphylactoid episodes should never again be
exposed to the offending agent, unless this is absolutely
unavoidable. Even a skin test with the drug or attempts at
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use may be pccompanicd by albuminuria, eylindruria, hema-
turia, and reduction in renal function which may be pro-
gressive, particularly in those with prior kidney damage.
These changes are usually reversible if they are detected
early and treatment is stopped; continuation of therapy in
the face of increasing renal dysfunction may result in death.
Toxic or {rritative effects of antibiotic agents occur in any
part of the gastrointestinal tract. Severe stomatitis and glos-
sitis may be due to immitation produced by antimicrobial
drugs applied locally in the form of Jozenges or troches.
Disturbances in the function of the digestive tract are scen
most often after the use of Aureomyein (chlortetracycline),
Terramycin (oxytetracycline) and chloramphenicol. The
ingestion of these agents may provoke a varying degree of
nausea, vomiting and diarthea which is probably due to
direct irritation of the stomach and intestine, reduction in
dose or administration of the antibiotic with milk or food
frequently d the incid and severity of the gas-
trointestinal symptoms. Penicillin and streptomycin given
orally in comparable doses may induce heartburn, nausea,
vomiting, and diarrhea. Tetracycline (Achromyein, Tetra-
cyn} produces digestive difficulties less commonly than the
other “broad-spectrum” drugs; these are also infrequent with
erythromycin, Severe diarrhea with sanguino-purulent steols
and marked constitutional reaction or shock following the
use of antibiotics are nsually due to acute enteritis, often
staphylococeal, which results from superinfection.
The liver is ionally affected imicrobial agents,
Although hepatitis has followed the administration of strep-
tomyein, it has not been determined definitely whether this
was not “syringe hepatitis.” Liver damage has been observed
most often with A yein (chlortetracycline) but also
oceurs, to a lesser extent, with chloramphenicol and Ter-
yein (oxytet; line), Fatty ch in the hepatic cells
have been noted after the use of excessive quantities of
Aureomycin, particularly when it is given intravenously.
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tize individuals have been made and considered successful
by some workers; however, such successes are open to the
criticism that the patient may not actually have been seri-
ously sensitized to the product used in the desensitization
procedure or for subsequent treatment,

The antihistaminic drugs are of some value in the manage-
ment of the acute delayed reactions of hypersensitivity,
they sometimes give partial or complete relief from the
pruritus associated with the skin lesions and may reduce
the intensity or prevent the extension of the reaction, but
they do not affect the arthrosis or Iymphadenopathy. ACTH
or cortisone relieve the itching and joint pains; they have
Ittle or no effect on anaphylactic phenomena.

Toxic and Irritative Reactions

Although they are at times difficult to separate from those
related to sensitization, complications resulting from the
direct irritating or toxic effects of various antibiotics are not
uncommon. They are occasionally due to the use of excessive
quantities or concentrations of a drug. In some instances,
however, the antibiotic is variably but inherently toxic to
certain tissues. These reactions may produce severe discom-
fort and rarely death.

Serious reactions involving the urinary tract have been
observed following the administration of several of the anti-
microbial drugs. Albuminuria and cylindruria are sometimes
noted when streptomycin is administered, particularly when
the urine js acid, A varying degree of renal decompensation
may result from the administration of this drug, especially
jn individuals who have underlying kidney disease. The
“broad-spectrum” antibiotics, Aureomycin (chlortetracy-
cline), Terramycin (oxytetracycline), chloramphenicol, tet-
racycline (Achromycin, Tetracyn), penicillin and eryth-
romycin are noninjurious to the kidney. The less commonly
used antimicrobial agents such as bacitracin, polymyxin and
peomyein are nephrotoxic in some but not all patients. Their
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use may be accompanicd by albuminuria, eylindruria, hema-
turia, and reduction in 1enal function which may be pro-
gressive, particularly in thosc with prior kidney damage.
These changes arc usually reversible if they are detected
early and treatment is stopped; continuation of therapy in
the face of incrcasing renal dysfunction may result in death.

Toxic or irritative effects of antibiotic agents occur in any
part of the gastrointestinal tract. Severe stomatitis and glos-
sitis may be due to irritation produced by antimicrobial
drugs applied locally in the form of lozenges or troches.
Disturbances in the function of the digestive tract are seen
most often after the use of Aurcomyein (chlortetracycline),
Terramycin (oxytetracycline) and chloramphenicol. The
ingestion of these agents may provoke a varying degree of
nausea, vomiting and diarthea which is probably due to
direct irritation of the stomach and intestine; reduction in
dose or administration of the antibiotic with milk or food
frequently d the incid, and seventy of the gas-
trointestinal symptoms. Penicillin and streptomycin given
orally in comparable doses may induce heartbum, nausea,
vomiting, and diarthea. Tetracycline (Achromycin, Tetra-
cyn) produces digestive difficulties less commonly than the
other “broad-spectrum” drugs; these are also infrequent with
erythromycin. Severe diarrhea with sanguino-purulent stools
and marked constitutional reaction or shock following the
use of antibiotics are usually due to acute enteritis, often
staphylococcal, which results from superinfection.

The liver is ionally affected by antimicrobial agents.
Although hepatitis has followed the administration of strep-
tomyein, it has not been determined definitely whether this
'was not “syringe hepatitis.” Liver damage has been observed
most often with Aureomycin (chlortetracycline) but also
occurs, to a lesser extent, with chloramphenicol and Ter-
ramycin (oxytetracycline ). Fatty ct in the hepatic cells
have been noted after the use of excessive guantities of
Aureomycin, particularly when it is given intravenously.
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They do not cccur when doses of 1 te 2 gm. a day are ad-
ministered orally to patients or normal human subjects. That
the toxic effect is related to dosage is strongly suggested by
the reports of the beneficial effects of Aureomycin in acute
hepatic disorders in which necrosis is prominent. It is very
difficult, in many instances, to determine to what extent
dietary disturbances and infection are responsible either
directly for the hepatic changes or indirectly in conditioning
the reaction of the liver to the antibiotic.

Mild anemia, hypochromic or normochromic, has been
noted after prolonged chemotherapy; this may be unrelated
to treatment, because 1t occurs frequently as a consequence
of infection. The most serious blood disturbance produced
by antibiotic agents is hypoplastic or aplastic anemia, which
has occurred primanly following the administration of pro-
longed or repeated courses of chloramphenicol in doses
which have not been excessive. It also occurs rarely with
streptomycmn. A number of deaths have resulted from this
complication; some have followed the treatment of trivial
conditions. In most instances, the first sign of trouble is the
development of granulopena; early recognition of the de-
crease in neutrophils followed by immediate cessaton of
therapy practically always leads to recovery of bone marrow
function. The necessity for carrymg out frequent blood
counts in patients receiving chloramphenicol is obvious and
cannot be overemphasized.

Several of the antibiotics produce nervous system dis-
turbances. The intramuscular administration of concentrated
solutions of antimicrobial agents may lead to their accidental
introduction into peripheral nerves and the development of
a chemical neuritis which may persist for a long time.
Paresthesias of the hands, tongue, and crrcumoral areas have
been caused by streptomycin but are particularly prominent
with the use of polymyxzin. The most frequent and serious
of the neurologic disturbances provoked by antibiotic agents
is damage to the eighth cranial nerve. The vestibular portion
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of the nerve Is injured most often by streptomyein while
dihydrostreptomyein and neomycin affect the cochlear por-
tion. The frequency and scverity of the damage are dircctly
related to the total quantity and duration of therapy. It has
been suggested that the combination of equal quantitics of
streptomycin and dihydrostreptomyein (the total dose being
no greater than when cither agent is used alone) is effective
in reducing the risk of auditory nerve injury; this has not
been found to be true, however.

Considerable attention has been focused on the untoward
effects of the intraspinal administration of antibiotics, par-
ticularly streptomycin and penicillin, Marked increase in in-
tracranial pressure, hyperirritability, twitching, convulsions,
coma, and death have been observed following the intra-
thecal instillation of these agcms Tbc writer has not noted
any plications of intrasp herapy in a large
group of patients of varying age who have recaved a large
number of injections. The majority of the severe reactions
are probably the result of unintentional or accidental over-
dosage. The maxumum quantity of penicilin which should
be introduced intrathecally in adults i a single dose is
80,000 units and of streptomyein 100 mg. Smaller doses
Tnust be used m c}uldrcn The observation of several other

iding serious ions: 1) The drug
should be dxlutcd in at least 10 ml. of physiologic saline; 2)
the volume of spinal fluid withdrawn should be somewhat
larger than that of the drug solution injected, and 8) the
speed of njection should not exceed one ml. per minute.

A strking example of the highly irritating action af anti-
biotics is the thrombosis of veins which results from the
intravenous admnistration of such agents as Aureomycmn
(chlortetracycline }. The pain and muscle tenderness which
follow the injection of large quantities of crystallne penicil-
Lin G and of other antibiotics are also due to irritation There
is no conclusive evidence that any of the antibiotic agents,
when gven in the usual therapeutic doses, affects the
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They do not occur when doses of 1 to 2 gm. a day are ad-
ministered orally to patients or normal human subjects. That
the toxic effect 15 related to dosage is strongly suggested by
the reports of the beneficial effects of Aureomycin in acute
hepatic disorders in which necrosis is prominent. It is very
difficult, in many instances, to determine to what extent
dietary disturbances and infection are responsible either
directly for the hepatic changes or indurectly in conditioning
the reaction of the liver to the antibiotic.

Mild anemia, hypochromic or normochromic, has been
noted after prolonged chemotherapy, this may be unrelated
to treatment, because 1t oceurs frequently as a consequence
of infection. The most serious blood disturbance produced
by antibiotic agents 1s hypoplastic or aplastic anemia, which
has occurred primarily following the admmistration of pro-
longed or repeated courses of chloramphenicol in doses
which have not been excessive. It also occurs rarely with
streptomycin. A number of deaths have resulted from this
complication; some have followed the treatment of trivial
conditions. In most instances, the first sign of trouble is the
development of granulopenia, early recognition of the de-
crease in neutrophils followed by immediate cessation of
therapy practically always leads to recovery of bone marrow
function. The necessity for carrying out frequent blood
counts in patients receiving chloramphenicol is obvious and
cannot be overemphasized.

Several of the antibiotics produce nervous system dis-
turbances. The intramuscular administration of rated
solutions of antimicrobial agents may lead to therr accidental
introduction into peripheral nerves and the development of
a chemical neuntis which may persist for a long time.
Paresthesias of the hands, tongue, and circumoral areas have
been caused by streptomycin but are particularly prominent
with the use of polymyxzin. The most frequent and serious
of the neurologic disturbances provoked by antibiotic agents
is damage to the eighth cranial nerve. The vestibular portion
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tion of the bacterial population which normally inhabits
certain tissues and organs. Such changes in microbial flora
are most frequently of no clinical conscquence, but oc-
casionally are responsible for the superimposition of a serious
infection on the one for which treatment was initially insti-
tuted. This is the phenomenon of superinfection which may
be defined as the appearance of evidence (both bacteriologic
2nd clinfeal) of a new infection at a time when the initial
disease is responding clinically and b iologically to
chemotherapy, Such sccondary infections involve the respira-
tory tract, the colon, the genito-urinary tissucs, and the mid-
dle car most frequently. Acute ententis due to Staph. gureus
or “pscudomembranous colitis™ in which Proteus and Pscudo-
Monas predominate in the stool may follow the usc of single
drugs, particularly the “broad-spectrum”™ antibiotics, or prep-
aration of the bowel for surgery by the administration of
combinations of antimicrobial agents. The development of
secondary pulmonary infections during treatment of bacterial
or viral itis is not particularly in young
children. Chronic infection of the urinary tract which is
Zesponding to treatment may relapse while a drug is still

ing given; in such mstances, bacteriologic study usually
teveals an organism different from the one for which therapy
was initially instituted and resistant to the antibiotic first
applied. Among the complications occurring during chemo-
therapy is an overgrowth of yeasts and fungi in the mouth,
pharynx, and intestinal tract. This is observed following the
use of all of the antibiotic agents, but especially the “broad-
spectrum” drugs. Mere increase in number of these organisms
does not indicate, h , the p of a superinft .
The significance of yeasts in lesions of the oropharynx and
lung which appear during the administration of icrobial
agents has been questioned, However, ulcerative stomato-
pharyngitis from which Monilia are isolated clear rapidly
when gentian violet is applied locally, suggesting that these
organisms are responsible for the disease, In some cases,

\
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coagulability of blood. One of the mechanical difficulties
that arises from the use of insoluble preparations of anti-
microbial drugs follows their occasional accidental intrave-
nous injection, with the development of diffuse pulmonary
thrombasis. Such reactions are sometimes confused with ana-
phylactic episodes.

Biologic Alterations in the Host and Infecting Agent

Most of the antibiotic agents presently in clinical use are
capable of producing biologic alterations in man and in the
organisms which infect lum. Some of these changes are of
little consequence; others may seriously alter the course of
the primary disease and occasionally may even be responsi-
ble for death.

Studies of the anti-metabolic effects of the antibiotic
agents in human beings are few. Vitamin and other metabolic
deficiencies have been described, many specific anes have
been demonstrated in animals. In man, negative nitrogen
balance and increase in riboflavin excretion result from the
oral administration of moderate therapeutic doses of Aureo-
mycin. Eleetrolyte disturbances oceasfonally accompany
streptomycin therapy; they have been associated frequently
with the use of viomyein, a tuberculostatic agent.

Urobilinogen may be absent from the urine and feces of
patients during oral administration of Aureomyein (chlorte-
tracycline) or Terramycin {oxytetracycline). This is prob-
ably due to suppression of the intestinal organisms responsi-
ble for the conversion of bilirubin to urobilinogen Bilirubin
is present, however, in abundance in the stools and in normal
quantities in the serum. The ition of this ct h
peutically-induced artifact is jmportant in the differential
diagnosis of hepatocellular disease and obstructive lesions in
the biliary system.

The exhibition of an effective antibiotic to a patient with
an infectious disease, in addition to eliminating the causative

i d a profound alteration in the composi-

org P
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in prevalence of organisms resistant to most or all of the
available antimicrobial agents. Many recent reports have
stressed the importance of this problem, particularly in rela-
tion to Staph. aureus. While 75 to 85 per cent of strains of
this organism were sensitive to penicillin 10 years ago, ap-
proximately the same percentage is at present resistant to
this agent. Lack of drug-sensitivity in the Staphylococcus
is not limited to penicillin; it is also becoming increasingly

i with A yein (chlortetracycline), Terra-
mycin {oxytetracycline), chloramphenicol, tetracycline and
erythromyein, It must be pointed out, however, that the
marked i in antibiotic-i itive staphylococei is most
prominent in hospitalized patients. In the general popula-
tion, the incidence of penicillin-resistant strains is only about
10 per cent. The Staphylococcus is not the only organism
which has become insusceptible to antibiotics. Many of the
gram-negative bacteria responsible for unnary tract infec-
tions, E. coli, Ps. pyocyaneus, A. aerogenes, and Proteus, for
example, are developing decreased sensitivity to various
chemotherapeutic agents, and infections due to them are
becoming increasingly more difficult to manage. The phenom-
enon of emerg of drug resist is mot to all
bacterial or all antibiotic agents. It is a fortunate circum-
stance indeed that, despite their long esposure, the organisms
responsible for some of the common infectious diseases have
remamed highly susceptible to antimicrobial drugs. There
are, for example, no authenticated strains of penicillin-re-
sistant P: , G or beta-hemolytic Strep-
tococcus.

Treatment with antibiotics may depress the formation of
antibodies to various organisms and their products. It has
been demonstrated, for example, that prompt and intensive
penicillin therapy of acute streptococcal infections of the
respiratory tract inhubits the elaboration of antistreptolysin,
antistreptokinase and type-specific antibacterial antibody. In
pneumococcal infections in man, on the other hand, penicil-
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diffuse fungus infection develops, the central nervous system,
kidneys and other viscera are invaded, and death results.
There s, at present, no effective treatment for disseminated
moniliasis or most of the other diffuse mycoses.

Although the problem of superinfection has been recog:
nized for a long time, it has always been considered to be an
uncommon and even rare phenomenon, and very little has
been known concerning the factors which predispose to its
development. A recent study of 8095 patients who had
received one or another antibiotic agent revealed the in-
cidence of superinfection to be 2.19 per cent. Secondary
infections most often involved the tissue which was the
original site of disease, although other organs were occasion-
ally affected, They appeared most frequently about 4 to §
days after antimicrobial therapy was instituted. The individ-
uals most susceptible were those who were less than 8 years
of age, those whose primary disease was in the lungs, and
those who received drugs with relatively “broad” anti-
microbial effect, particularly combinations of agents. In most
cases, more than one factor was involved; the more numerous
the predisposing situations, the greater was the risk of
secondary disease. Antibiotic-produced infections occasion-
ally convert a benign and self-limited disease into a serious,
pralonged, or even fatal one. This is, in part, due to the fact
that the responsible organi Proteus, Pseudi drug
insensitive staphylococei, and yeasts for example, are not
very susceptible or are totally resistant to the available anti-
biotic agents.

Abscesses sometimes develop at the site of injection of
antibiotics, They are usually due to organisms resistant to
the drug which produced them. E. coli, 7. vulgaris and
Cl, perfringens (B. welchii) have been isolated from such
lesions. The source of these bacteria may be the skin, the
antibiotic, or impropesly sterilized needles and syringes.

Potentially one of the most serious complications of the
widespread use of antibiotics is the emergence and increase
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The infectious disease in which combined chemotherapy is
most effective is tuberculosis. Combination of para-amino-
salicylic acid or isonicotinic acid hy dmzndc and streptomycin
is more effective in pul y is than streptomy-
cin alone. In some of the bacterial meningitides other than
tuberculous, combined chemotherapy is also more effective
than single agents. Thus, although streptomycin alone, given
intrathecally and intramuscularly, is quite effective in the
management of many cases of . influenzae meningitis, the

\ use of sulfadiazine i the number of re-
coveries and decreases the incidence of bacterial resistance.
Preumococcal meningitis 1s thought by some investigators to
be best treated by the simultancous administration of peni-
cillin and sulfadiazine.

There is clinical support for the use of combined therapy
in some infectious discases. In other situations, however,
combinations of antibacterial substances are used because
(1) satisfactory results are not obtained with a single drug,
(2) multiple organisms are present, or (3) the causative
agents have not or cannot be isolated, In general, the use of
combinations of antibiotic agents cannot be recommended
for the treatment of infection until more clinical evidence
becomes available to validate their effectiveness. The dis-
advantages of this type of therapy are (1) inability to
“tailor” a combination which will be effective in all cases
at the dosage level used, (2) the increased danger of allergic
reactions from the use of multiple agents, and (3) a greater
risk of superinfection.

Misuses oF CHEMOTHERAPY
It is impossible in a limited space to discuss in detail all
the misuses of the antibiotics. There is little doubt that these
drugs are often employed in many situations where they are
not required, and that even when they are indicated, a poor
clinical result follows failure to administer them properly.
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lin treatment produces no detectable alteration in the sero-
logic response, The use of Aureomycin (chlortetracycline),
Terramycin (oxytetracycline), or chloramphenicol in scrub
typhus produces no appreciable effect on the eventual height
of the titer of OX-K antibodies. If treatment is started early
in the disease, the appearance of agglutinins may be some-
what delayed.

CoMBINATIONS OF CHEMOTHERAPEUTIC AGENTS

There is some evidence to suggest that the simultaneous
administration of two or more antibacterial agents may be
more effective in certain infections than the same drugs
used individually in equal or larger amounts. True syner-
gistic effects are only rarely derived from combinations of
various chemotherapeutic substances, Increased activity is
vsually an additive effect. With some combinations no
change in antibacterial potency oceurs. With others, one
agent may, to a varying degree, inactivate the effectiveness
of the other.

There are a few chemotherapeutic combinations of proved
value in clinical medicine. In the t of cases of
subacute bacterial endocarditis due to strains of Strepto-
coceus viridans and enterococei which are relatively unre-
sponsive to penicillin, the addition of streptomycin (2 to 4
gms. per day) may be helpful in eradicating the organisms
from the blood stream and effecting clinical cure. In general,
brucellosis responds better to various combinations of drugs
than to single agents. Although bath Aureomycin and Chlo-
romyeetin are known to produce good immediate clinical
results in brucellosis, the simultaneous administration of
streptomycin and Aureomycin produces more rapid cure
and decreases the incidence of recurrence. Erythromyein in
combination with chloramphenicol, streptomycin or bacitra-
cin may be of great value in the treatment of systemic in-
fections due to Staphylococeus aureus,
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focus, chemotherapy may be defayed until adequate elinical
and laboratory studies have been carried out. Fever s not
in itself a good reason for plunging into the use of the anti-
bacterial drugs. Considerable lhougl\t and judgment must
be ised before to py as o diagnos-
tictherapeutic measure.

Serunt THERAPY

The develop of effective ¢f herapeutic agents for
many of the mmportant infectsous discases has greatly re-
duced the necessity for the use of serum therapy. There is,
for example, no need far the adminstration of spcciﬁc anti-
serum in p 1, and H. §
tnfections or in scarlet fever, The situations 1 which sero-
therapy is stiff useful and, in some instances, represents the
most efficient method of treatment inchude snake bites, tet-
anus, gas gang! diphtheria, botulism, and possibly per-
tussis. The serums used for therapeutic purposes are mainly
derived from ammals which have been immunized by re-
peated injection of the specific antigens. Antipertussis anti-
body 13 ebtamed from humans whe have had this diseass
rmd hm\-c subscquently been subjected to artificial active

The quanti of serom used i therapy
are considerably Inrger than thuse employed m the pro-
phylaxis of an ifectson or intoxication and are doubtless
1 excess of those actually necessary; the quantstative aspects
of this type of treatment are more or less empine. The de-
tails regarding dosage of serum in specific infections are dis-
cussed elsewhere in this book. The prineiples governing the
excretion of therapeutically applied antibody are the same
:sal ;‘hose that pertain when the material is given prophylacti-

¥

Heterologous serums must under no circumstances be in-

fected until tests for bypersensitivity have been carried out.
The instiltation of 6.1 ml. end ily or into the conji

jval
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Listed below are the most common misuses of the chemo-
therapeutic agents.

1. Treatment of obscure fever.

2. Choice of ineffective antibiotic,

3. Inadequate or excessive doses.

4, Use in i ptible infectic les, mumps,

&

=

Lo

@w

1

1

iy

to

varicelfa, poliomyelitis, rheumatic fever, influenza,
herpes simplex, herpes zoster, viral influenza, and un-
defined upper respiratory tract infections.

. Improper route of administration—failure to use drugs

locally, in pleural or joint spaces, for example: appli-
cation to the skin in ointment form, because of the
high incidence of seusitization,

Continuation of thetapy with a drug to which bacterial
resistanee has developed.

Failure to alter type of chemotherapy when super-
imposed infections with insensitive organisms occur.

. Failure to stop treatment in presence of a serjous toxic

or allergic reaction.

. Prophylaxis of minor respiratory tract infections.
10.

Use of sulfopamides in prevention of wound infec-
tions.

Use of improper combinations of chemotherapeutic
agents.

Reliance on chemotherapy or prophylaxis to the ex-
clusion of necessary surgical intervention, e.g., drain-
age of localized areas of infection.

Probably the most frequent chemotherapeutic misuse
arises from the treatment of fever of obscure origin. The
mere presence of fever, in the absence of localizing signs,
does not necessarily indicate that the temperature elevation
is due to an infectious discase (Chapter XVII). In the
ahsence of strong clinical evidence that a febrile episode is
infectious in origin, particularly when there is no detectable
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Reactions to the Administration of Scrum: In spite of
careful sensitivity testing, severe seguelac may develop in
patients who, by all tests, appear not to be allergic to serum,
Such reactions may occur at 8 different intervals after in.
jection and be of several chnical types. The fisst and most
serious is anaphylaxis: this usnally supervenes within a few
seconds to minutes after inoculation. It may lead to instan-
tancous death without any demonstrable signs or syrploms;
this is, fortunately, very rare. More often, jtching, an urti-
carial eruption, dyspnea, cough, wheezing, chest or abdom-
m:d pain, nausea, vomiting, marked hyp ion, syncope, or

pse, in any bination, arc observed. 1 treated
pmmptly with epinephrine, most cases survive. The second
type of reaction appears 2 to 5 days after giving serum and
bas been ealled the “anaphylactoid” reaction or “aceelerated
serum sickness.” Its features are quite hike those of erdinary
serum sickness; it is differentiated mainly by the fact that
it appears relatively early. Classic serum sickness occurs in
from 1010 14 days after the njection of serum. The incideace
of this sequel is roughly related to the quantity of serum
administered; f 10 ml. or less are injected, st is about 10
per cent, while with 75 ml. or more, it 15 increased to about
75 per cent. Treatment of hctcmlogous serums with acid
orp lytic enzymes “d fates” them and reduces, but
does not completely climinate, the risk of serum sickness
The clinical syndromes which appear differ markedly in
severity and extent but counsist of one or more or all of the
followi lized aching, arthralgia or

fever,

aﬂhmm, m:xculo-papn!ax emptions umcatia, diarthea, ab-
ain, g pathy, hypotensxon
periorbital edemn, and vanous slgns and symptoms of nerv-
ous system dysfunction. As a rule, alf of the mamfestations
clear in 8 to 5 days and leave no residua, Rarely, serious or
}nt::l comp)u:atwns may oceur; these include myocarditis,
gitis, Pl haliti myc!ms with or without

Tonlies,

T , and peripheral nenritis. Myocarditis may be
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sac and observation for local reactions after 20 to 30 minutes
usually suffices to determine sensitivity. A careful inquiry
into the presence of any type of allergic disease in the
present or past js also of great importance, In most adults,
even in the absence of a positive history or a reaction in the
skin or eye, it probably is safest to give a small initial dose
of serum and, if no untoward effects are moted after 30
minutes, to administer the remainder in 4 or 5 equal portions
at half-hourly mtervals. In patients who require serotherapy
but are sensitive to the material being used, “desensitization”
must be carried out. This is accomplished by starting treat-
ment with a very minute amount (as little as 0.1 ml. of a
1:100,000 dilution may be necessary) and increasing it
every 20 to 80 minutes until the required quantity has been
given. Serum of any kind must never be administered unless
a syringe full of 11000 dilution of epinephrine solution
is close at hand and ready for use.

One of the most mmportant features of serotherapy, par-
ticularly as it apphes to the management of disease due to
bacterial toxins, is the fact that once exotoxins are fixed to
tissues they cannot be mactivated by specific antiserum,
regardless of the quantity given. This phenomenon em-
phasizes the futility of trying to alter the clinical changes
already present at the time antitoxin is given. The primary
purpose and effect of serotherapy, therefore, is to neutralize
the toxic materials still free in the blood and tissue fluids,
and to provide a pool of protective antibody for inactivation
of any more toxin that may be formed at the site of infection.

The site of choice for inoculation of antiserums is intra-
muscular. For prophylactic purposes this 15 adequate. When
serum is used therapeutically, however, 1t is necessary to
produce a high level of antibody in the blood rapidly. For
this purpose, it is best to administer about 50 per cent of the
required dose of serum intramuscularly, and, if no reaction
oceurs in an hour or more, to give the remainder intrave-

nously.
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PRINCIPLES OF PREVENTION
OF INFECTION

Nox-Sreaaric PROPEYLAXIS

‘The spread of bactenal and viral diseases can be provented
to some estent by the application of non-specific methoeds,
For example, reduction of overcrowding slows appreciably
the dissemination of respiratory and gastro-intestinal infec~
uons Proper application of ascps:s in surgtcal procedures,
ion of § Hy i d drugs, in han-

dhng of wounds, and in injection of various stenlc materials
has become a commonplace. The wearing of face masks,
although not ccmp!cteiy effective, is oi some help in decreas-
ing the risk of of invasive agents in resy Ty
poliomyelitis or tuberculosis. The purpose of isolation and
quarantine of patients and the boiling of dishes, and careful
handling of everything with which they come in contact is
to minimize the danger of cross infection. The degree of
contamination of the environment by pathogenic organisms
may be reduced by the use of ultraviolet irradiation or spray-
ing with propylene glycol, in special crrcumstances, Passing
of bed clothes through a soap-oil mixture which leaves 2 very
thin fim of oil on the doth fn the fnal stage of lundering
has been shown to decrease the spread of streptococei in
the hospital. The control of carriers is very important in
g most enteric inf . The proper handling, of
potenually contaminated food, water, or animals and their
products, as well as boiling of water, pasteurization of milk,
and adequate cookmg of meat are important prophylactic
The fon or ization of vectors of

85
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detected more frequently than it is suspected clinically if
serial electrocardiographic studies are carried out. Any
single division or the entire nervous system may become
involved; although the incidence of this accident in sero-
therapy is very low, the death rate is of the order of 15 to
20 per cent. The clinical pictures are characterized by their
variability. The cerebrospinal fluid usually contains an in-
creased number of cells and quantity of protein. In spite of
occasional reactions, even serious omes, there must be no
hesitancy in administering specific antiserum in situations
where it is required. Chemotherapy has not solved many of
the problems in the field of infectious disease; although anti-
biotics have a definite place, the only truly effective thera-
peutic measure in diseases like diphtheria, tetanus, snake
bite, botulism, and gas gangrene is still highly potent anti-

toxin.
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ActivE Ianvuxorocic ProruyLaxis

Active immunologic prophylaxis is usually produced by
the injection of dead or living viruses or bacteria or their
products. When viable agents are used, immunity is usually
prolonged and needs to be renewed only at long intervals;
in some i a single administration prod protec-
tion for life. With vaccines consisting of dead bacteria or
toxoid, the duration of the protective effect is variable, but,
as a rule, periodic “booster™ doses are required to maintain
the constant presence of a protective level of antibody.
The duration of immunity is briefest when klled virus is

‘TanLc 2

ACTIVE IMMUNOLOGIC PROPHYLAXIS

Duscase

Agent Used for Prophylaxis

Pneumococcal pneumonia
Typhoid Fever
Salmonella—

Paratyphord A and B

Tularemia
Tuberculosis

Diphthera
Tetanus
Rabies

Mumps

Influenza

Poliomyelitis

Yellow Fever

Smallpot

nocky Mmmtzun Spotted

Ep)demxc Typhus Fever

Type specific bacterial polysaccharide
Killed bacterial suspension
Killed bactenal suspension

Killed bacterial suspension

Killed bacterial suspension

Kiled bactenal suspension or spectal
avirulent strain of living organisms

Killed bacterial vacane

Attenuated  bovine tubercle baollus—
BCG

Alum or formalin treated tovoid

Alim or formalin treated tovold

Formalin—killed virus in rabbit spinal

cord
Formakn—killed virus
Killed virus
Formalm—lalled virus
Living attenuated virus
Live vaccina virus
Kifled ricketisia

Formalin treated nfected chicken egg
yolk sac tissue
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infectious agents is another non-specific method of decreas-
ing the risk of infection in man. The application of DDT in
typhus endemic or epidemic areas and spraying with oil or
DDT to kill Anophelene species of mosquitos reduce sharply
the incidence and prevalence of typhus fever and malaria
respectively, The elimination of ticks by burning or chemical
agents may keep tularemia or Rock Mountain Spotted Fever
from becoming widespread in an area.

Passtve IMMuNoLocic PROPHYLAXIS

Passive immunologic prophylaxis is usually produced by the
admnistration of animal or human serum, or gamma globu-
}in which contains potent antibody for a specific infections
agent. As a rule, this type of protection is of short duration;
it is used when no other method is available or when the
period between contact and the appearance of disease {the
incubation period ) is too short to allow active immunization.
‘When heterologous serum is given, the period of prophylaxis
lasts for approximately 2 wecks; with human serum or
gamma globulin, it is maintained for about 4 to 5 weeks.
The diseases for which this type of prophylaxis is available
and the materials used are listed in Table 1.

TABLE 1
PASSIVE IMMUNOLOGIC PROPHYLAXIS
Disease Agent Used for Prophylaxs
Tetanus Horse serum antitoun
Gas Gangrene Polyvalent horse serum antitoun
Diphthena Horse or bovine serum anhtoxin
Botulism Horse serum antitoxin
Pertussis Human hyperimmune serum or gamma
globulin
Measles Wormal human gamma globulin
Infectious Hepatitis Normal human gamma globulin
Poliomyehtis Normal human gamma globuln
Rabies Hypernimmune rabies horse serum
Mumps Hyperimmune human serum
Rubella Immune human serum
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Chemoprophylaxis in Healthy Individuals

Cl phylaxis is most 1 ployed in healthy
individuals to prevent invasion by specific bacteria, It may be
given cither to single patients, to families, or to large groups
of people, some of whom have not yet had contact with an
organism and others of whom are already harboring it as
asymptomatic carricrs. This type of prophylaxis is most suc-
cessful in protecting agalast infection by four agcuts—thc
beta-hemolytic strep the g , the
coccus and the dysentery bacilli. The details of the use of
drugs in the prevention of these diseases arc presented in
the chapters in which they are discussed.

Chemoprophylaxis in Acutely Ill Individuals

The antimicrobial agents have been used extensively for
the prevention of bacterial invasion in individuals taken
suddenly ill with disorders in which these drugs have no
therapeutic effect. The primary diseases in which such
chemoprophylaxis has been employed are of two types:
(1) those due to various viruses, and (2) those which are
non-infectious in origin,

One of the most common prophylactic uses of the anti-
biotics is in undefined viral disease of the upper respiratory
tract. Attempts to prevent secondary infections following
the “common cold,” while most desirable, have not proved
very successful. Although it has been the impression of some
clinicians that benefit was derived from such prophylaxis,
this is not based on studies of large groups of patients with
an adeq number of d controls. Depending on
the antimicrobial agent used, certain pathogenic bacteria
may be prevented from producing disease in the person with
a viral respiratory infection. However, regardless of the

hylactic program employed, invasion by all organisms
cannot be eliminated. For this reason the etiology of the
complications may be altered by chemoprophylaxis, but
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used, usually one year or less. In Table 2 are listed the com-
mon infections in which active immunization may be car-
ried out and the agents which are employed for this purpose.

CHEMOPROPHYLAXIS OF INFECTION

The effectiveness of the antimicrobial agents in eliminat-
ing certain bacteria and in curing the diseases produced by
them has led to their use for the prevention of specific in-
fectious processes, or of infection in general; this application
of the antibiotics and sulfonamides constitutes chemopro-
phylaxis. The results obtained when drugs have been em-
ployed for this purpose have been quite variable. In some
jnstances, chemoprophylaxis has been eminently successful;
in others it has faded completely, while m still others oo
conclusion can be reached because of the inadequacies of
the available data.

Chemoprophylazis has been used primarily for four pur-
poses: {1) to protect healthy individuals, either singly or in
groups, against invasion by specific microorganisms; (2}
to prevent secondary bacterial infection in people acutely il
with diseases for which the antimicrobial agents are mot
effective; (3) to reduce the risk of infection in patients with
various types of chronie illness; and (4) to inhibit the spread
of disease from areas of localized infection, or to prevent
infection in general, in persons who have been subjected
to accidental or surgical trauma. The degree of success has
varied with the purpose for which prophylaxis has been
applied; it has been highest when the prevention of specific
infections has been attempted, and lowest when protection
against infection in general bas been its aim. In many in-
stances, prophylactic have been applied only to
single individuals; in others, they have been used for large
groups. In many cases, chemoprophylaxis, whether effective
or not, has resulted in no d fons; in some, it has
converted a benign, self-hmited disease into a serious er
even life-threatening one.
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neys, or both. The sulfonamides, usually in a dose of 2 gm
a day, have been used for a long time for prophylaxis in this
situation, The results have been variable. Their use, in the
usual quantities, is often without benefit in the face of con~
stant catheter drainage. The administration of other anti-
biotic agents has not sngmﬁc-m(ly altered the situation. Two
other approaches to this prol are possible. The first is
tidal drainage; this reduces, to some degree, the risk of in-
fection. The other involves increasing the dose of the anti-
microbial agent to full therapeutic levels for at least one
week after removal of the catheter, because the quantities
of drug used for prophylaxis frequently do not prevent bac-
teria from being present in appreciable numbers, despite
absence of active infection. With cessation of trcatment, the
organisms often multiply and 1nvade the tissues The ad-
ministration of large doses of a chemotherapeutic agent may
eliminate the bacterna before they produce disease. It is of
great importance to emphasize the necessity of encouraging
a patient to void before catheterization is resorted to. In
many instances, urinary retention is acute in onset and short
in duration, and with patience and proper management the
insertion of a tube into the bladder may not be necessary.
One of the most effective ways to prevent urinary tract in-
fection 15 to avoid, wherever possible, the use of the catheter.

On the whole, chemoprophylatis in patients with acute
diseases for which antimicrobial agents are not effective is
not very successful. Since, in addition, there is always the
risk of superinfection and other reactions, some of which
may be serious, the use of antibiotics to prevent secondary
infections in the conditions just discussed may not be justifi-
able, except in unusual circumstances.

Chemoprophylaxis in Chronic Disease

While not all individuals who have had rheumatic fever
have residual valvular defects, their susceptibility to new
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their incidence is very little, if at all, changed. There is con-
siderable question whether prophylaxis should be given in
“primary atypical pneumonia” or some of the other unde-
fined viral pneumonitides, since secondary bacterial infection
in untreated cases is uncommon. In viral influenza, the risk
of superimposed bacterial disease is greater than in the
undefined viral pneumonias, and chemoprophylaxis may,
therefore, have more justification. It is important to em-
phasize, however, that complicating infections by bacteria
cannot be completely avoided and that, when they occur,
they may be very serious and caused by Proteus or Staph.
aureus or other organisms relatively difficult to eliminate.

Antibiotics have often been administered in the so-called
“childhood diseases” to prevent secondary bacterfal infec-
tion. There is no evidence that they are of any benefit in this
regard when given in cases of measles, chicken pox, or
mumps Failure of antimicrobial agents to protect against
bacterial invasion in “respiratory” poliomyelitis is very com-
mon, Attempts to prevent superimposed bacterial infections
in pertussis have been disappomting

It is common practice to administer antibiotic agents to
patients with heart failure, coma due to various causes,
cerebrovascular accidents, or shock for the purpose of pre-
venting bacterial infections. Despite the wide use of such
prophylaxis and the general impression that it is effective,
little or no conclusive evidence has been obtained from con-
trolled observation to substantiate its usefulness. Since in-
dividuals with these conditions are quite susceptible to bac-
terial invasion, they are exposed to the risk of superinfection
even if they receive antibiotics.

The necessity to catheterize the urinary bladder usually
arises as an acute situation. Although single catheterizations
are attended by a certain risk of infection of the lower
urinary tract, the presence of an indwelling tube is almost
certain to result in bacterial invasion of the bladder or kid-
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episodes of the acute rheumatic state and the risk of cardiae
damage make it imperative that everyone who has recovered
frow this disease be protected against infection by the beta-
hemolytic streptococeus, which is responsible in most in-
stauces for recurrences. The two agents which have been
used most extensively for the pi tion of st ie fever
are sulfadiazine and penicillm. The administration of 1 gm
of sulfadiazine per day bas been found to reduce the recur-
vence rate by 85%; the incidence of reactions with this
drug is low (¢.1% mild and 0 01% severe). Both parenteral
and oral preparatians of penicillin have been employed for
the same purpose. Very satisfactory results have heen noted
with this antibiotic; in some groups, recurrence of sheumatic
fever has been entirely eliminated. One of the problems
which still remains to be resolved in the use of penicilin is
establishment of the optimal dose. Quantities ranging from
100,000 units bwice a day to 200,000 units three times 2
day have been given by mouth, with success. A smgle ia-

tramuscular m)echon of 600,000 units ~¢ T | 3
lin) once a mawth ©. * ) H
' . : T el
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1 ' 1 ewwuntiy been suggested that
§ % o continued throughout the entire life of the
patient.

1t has been estimated that about 25 per cent of cases of
subacute bacterial endocarditis follow dental extyaction. The
fact that transient bacteremia occurs in from 20 to 60 per
cent of persons whe have teeth rewoved has emphasized
the importance of chemoprophylaxis in pauents with ac~
quired or congenital heart disease. Penicillin js the agent
of choice for this purpose. The following schedule is yecom-

mended: 250,000 units of buffered peniolhn G every 6
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hours by mouth for 2 days prior to operation; on the day on
which the extraction is performed, the same dose of drug is
given by mouth, but, in addition, 1,000,000 units of pro-
caine penicillin is injected intramuscularly just prior to sur-
gery. Oral penicillin administration is continued for the
2 days after extraction.

Patients with chronie bronchitis, emphysema, and bron™
chiectasis are highly susceptible to superimposed bacterial
infections. It has been reported that the administration of
0.5 gm. of chl phenicol daily to individuals with these
disorders resulted in a reduction in respiratory infections of
50 per cent.

Chuldren with cystic fibrosis of the pancreas (mucoviscido-
sis) are particularly susceptible to infections of the lung,
especially by Staph. aurcus. For this reason, chlortetracycline
(Aureomycin) has been given prophylactically. Although
staphylococei can often be cultured from the respiratory
tract of these patients while they are receiving antibiotic,
the risk of repeated episodes of pneumonia is sharply re-
duced, and life is prolonged and made much more com-
fortable.

CHEMOPROPHYLAXIS OF SURGICAL OR ACCIDENTAL Trauna
One of the most common areas of use of chemoprophylac-
tic agents has been mn clective surgery. The purpose of this
has been to prevent postoperative pulmonary and other in-
fections. Although it 1s the general impression that the ad-
ministration of antimicrobial agents results in 2 reduction
in the incid of postoperative infecti plicati
this 1s not true, Infection of clean wounds takes place after
operation despite the prophylactic use of antibiotics, may
become a serious problem, and is usually due to invasion by
strains of Staph. aureus, which are resistant to penicillin and
other antibiotics There is no evidence that the incidence
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of postoperative pneumonia is decreased by chemoprophy-
laxis.

Antibiotics in various combinations have been used exten-
sively for preparation of the bowel for surgery. The agents
which have been employed most widely for this purpose
have been the so-called “broad spectrum” antibiotics, Al-
though the number of organisms in the intestine may be
markedly reduced, complete sterilization has rarely, if ever,
been accomplished. Pseudomembranous colitis or acute
staphylococcal enteritis (erther of which may be fatal) oc-
casionally appears during the course of antibiotic prepara-
tion of the intestine for surgery.

Surgical treatment of infected areas, such as the tubercu-
lous lung, localized abscesses, bronchiectasis and others, is
an indication for the use of chemoprophylaxis prior to and
after operation. In this type of surgery the administration of
antimicrobial agents appears justified even in the face of
the risks which may be involved. The type of drug employed
must be determined by the location and etiology of the in-
fection. In accidental wounds or burns, chemoprophylaxis
has not been very successful. The administration of penicillin
to patients with burns does not prevent mnfection by staphy-
lococci resistant to this agent or by gram-negative bacteria
difficult to eradicate with antimicrobial drugs. Infection is
not completely prevented even when combinations of anti-
biotics are given, in these instances, the organisms mvolved
are frequently Proteus or Pseudomonas. Sulfonamide powder
is ineffective prophylaxis.

In obstetrical practice, patients with prolonged and diffi-
cult labor are susceptible to puerperal infection, and the use
of an antibiottc to prevent this complication may be justified.
On the other hand, the general application of chemoprophy-
taxis to all women after completion of labor requires substan-
tiation of its necessity. Careful studies, including an adequate
number of untreated controls to prove the effectiveness of
this type of prophylaxis, remain to be carried O“f;, -
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Daxcers o CLEMOPROPHYLAXIS

The same untoward cffects which occur when antibiotic
agents are uscd for therapeutic purposes are obsesved when
patients who have no active infection are given these drugs.
Thus, allergic cpisodes varying in severity from mild skin
rashes to fatal attacks of acute anaphylaxis, a variety of
reactions due to the imitating and toxic propertics of the
antimicrobial agents, disturbances in metabolism, and serious
supeninfections have occurred in individuals who have been
given antibioties for the prevention of bacterial invasion.
The risk of the development of reactions and the difficulties
which lhey involve must always be ml\cn mto consideration
in pl ap of chemoprophylaxis. In i
where the use of antibiotic agents for protection against in-
fection is of proven value, taking the risk is completely
justified. In cases where the effectiveness of prophylaxis
is questionable, the situation must be carefully serutinized
before treatment is started, and the benefits to be derived
must be weighed against the possxble dangers When there is
no ¢vidence that chemop is will be effective, it
should not be given.




CHAPTER IV

INFECTIONS OF THE MOUTH
AND SALIVARY GLANDS

InrECTIONS OF THE TONGUE

The tongue is not infrequently involved in disorders in
which the pnmary lesions are not in the mouth. For ex-
ample, lingual changes occur in scarlet fever (strawberry
and raspberry tongue) and after the use of antibiotics
(black, brown or “furred” tongue). Syphilis may produce an
atophic glossitis, bald tongue, or gumma; primary chancre
of the tongue is rare, but mucous patches characterstic of
the secondary stage of lues are quite common. Ulceration
of the tongue is rarely due to tuberculosis. Diffuse monilial
stomatitis in adults or thrush in infants is characterized by
typical shallow ulcerations covered by white, heaped-up
exudate on the tongue. Many cases of acute glossitis, with
complete loss of the lingual epithehum observed during the
course of various infections, are not the result of the infec-
tious process itsell but arise because of direct irritating
effects of, or sensitization to, the drugs used for therapy.

INFECTIONS OF THE LIrs

* The commonest infection of the lips is herpes simplex or
“fever blisters” (herpes labialis). After primary contact with
the herpes virus, the organism takes up residence at the
mucocutaneous borders where it lives in complete symbiosis
with the host. No disease results until something occurs to
disturb this symbiotic relationship. Fever is thought to be
the common denominator; herpes simplex of the lips is more
76
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after p 1 and ing ] infecti
than after invasion by other organisms. Sunburn may also
produce herpes labialis. The “fever blister” usually starts
with a sensation of slight itching or pain at the site of its
subsequent appearance. Within a very short time, a group of
vesicles appear at the mucocutancous border; these rupture
easily and become covered with a brown crust. Fever and
constitutional reaction are not present. The diagnosis is
readily established on the basis of the appearance of the
lesions; specific proof is obtained by demonstration of an
increase in neutralizing antibody for herpes virus in the
patient’s serum. There is no speaific therapy for this infec-
tion. It usually heals very rapidly. Encephalitis is a rare
complication.

InFECTIONS OF THE MouTnt

A number of the infectious diseases in which changes ap-
pear in the buccal mucous membrane are discussed in various
chapters of this book. Special comment must be made, how-
ever, concerning the differential diagnosis of vesicular and
bullous lesions of the mouth because these are very common.
They are observed in Coxsackie discase, erythema multi-
forme exsudativam, herpes simplex infection, one form of
infantile viral diarrhea, pemphigus, and i to
various drugs. The etiology of these is usually detectable on
the basis of the clmmctensuc chmcnl fcatures of the disease
or the of signs ind 1 of other
systems. There rematns, however, a group of conditions
collectively called “aphthous stomatitis.” The etiology of
these lesions is unknown in most cases. The term “aphthous

itis” is often a basket into which is thrown all
idiopathic vesicular lesions of the oral mucous membrane; it
is an anatomical and not an etiologic diagnosis. Other than
the application of soothjng medications and physiologic salt
solution irrigations, there is no therapy for this condition.




CHAPTER IV

INFECTIONS OF THE MOUTH
AND SALIVARY GLANDS

INFECTIONS OF THE TONGUE

The tongue is mot infrequently involved in disorders in
which the primary lestons are not in the mouth. For ex-
ample, lingual changes occur in scarlet fever (strawbemry
and raspberry tongue) and after the use of antibiotics
(black, brown or “furred” tongue). Syphilis may produce an
atophic glossitis, bald tongue, or gumma; primary chancre
of the tongue is rare, but mucous patches charactenistic of
the secondary stage of lues are quite common. Ulceration
of the tongue is rarely due to tuberculosis. Diffuse monilial
stomatitis in adults or thrush in infants is characterized by
typical shallow ulcerations covered by white, heaped-up
exudate on the tongue. Many cases of acute glossitis, with
complete loss of the lingual epithelium observed during the
course of various infections, are not the result of the infec-
tious process itself but arse because of direct irritating
effects of, or sensitization to, the drugs used for therapy.

INFECTIONS OF THE Lres

® The commonest infection of the lips is herpes simplex or
“fever blisters” (herpes labialis), After primary contact with
the herpes virus, the organism takes up residence at Lb.e
mucocutaneous borders where it lives in complete symbiosis
with the host. No disease results until something occurs t0
disturb this symbiotic relationship. Fever is thought to be
the common denominator; herpes simplex of the lips is more
76
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than after invasion by other organisms. Sunburn may also
produce herpes labialis. The “fever blister” usually starts
with a sensation of slight itching or pain at the site of its
subsequent appearance. Within a very short time, a group of
vesicles appear at the mucocutancous border; these rupture
easily and become covered wath a brown crust. Fever and
constitutional reaction are not present. The diagnosis is
readily established on the basis of the appearance of the
lesions; speaific proof is obtained by demonstration of an
increase in neutralizing antibody for herpes virus in the
patient’s serum, There is no specific therapy for this infec-
tion. It usually heals very rapidly. Encephalitis is a rare
complication.

InFeCTIONS OF THE MouTit

A number of the infectious di in which ct ap-
pear in the buceal mucous membrane are discussed in vanous
chapters of this book. Special comment must be made, how-
ever, concerning the diff d is of and
bullous lesions of the mouth because these are very common.
They are observed in Coxsackie discase, erythema multi-
forme exsudativum, herpes simplex infection, one form of
infantile wiral diarrhea, pemphigus, and sensitization to
various drugs. The etiology of these is usually detectable on
the basis of the characteristic clinical features of the disease
or the presence of signs indicating involvement of other
systems. There remams, however, a group of conditions
collectively called “aphthous stomatitis.” The etiology of
these lesions is unknown in most cases. The term “aphthous
stomatitis” is often a wastebasket into which is thrown all
idiopathic vesicular lesions of the oral mucous membrane; it
is an anatomical and not an etiologic diagnosis. Other than
the application of soothing medications and physiologic salt
solution irrigations, there is no therapy for this condition.
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Fusospirochetal Gingivitis

Under certain conditions, the fusiform bacilli and spiro-
chetes normally present in the mouth may invade and pro-
duce severe gingivitis (“trench mouth”). As a rule, one or
more predisposing conditions, local or systemic, are present.
Deposits of “tartar,” mjuries to the gums, and burns of the
mouth are among the local conditions which set the stage
for the infection. Chronic debilitating disease, nutritional
deficiencies, or other situations may also be important fac-
tors.

The mamfestations of fusospirochetal gingivitis vary in
intensity. In the very mild cases, there are no symptoms;
the free edges of the gums are reddened and somewhat
swollen, and may bleed freely on brushing the teeth. In
severe infections, the gingivae are pamnful, tender, and mark-
edly swollen, and the crevices are filled with gray, cheesy,
foul-smelling exudate. There is marked fetor oris. Fever and
leucocytosis may be present.

The diagnosis is made on the basis of the appearance of
the gums and the demonstration by stained smears of large
numbers of fusiform bacilli and spirochetes in the gingival
exudate. All patients should be studied for evidence of local
or systemic disease. In mild infections, the removal of cal-
careous deposits around the teeth, frequent frrigation of the
mouth with dilute sodium perborate solution, and good
dental hygiene are often sufficient to cure the disease and
prevent recwrence. In addition, severe cases require the
administration of antibiotics; 600,000 units of procamne
penicillin datly, or tetracycline (025 gm. every 6 hours
orally) given for 10 to 12 days are usually effective. Un-
common but serious complications of untreated fusospiro-
chetal gingivitis are Vincent's angina (Chapter VI), gan-

ene of the lungs (Chapter VII), or vulvovaginitis or
balanitis {Chapter XII).
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Infective Gangrene of the Mouth {Cancrum Oris)

Gangrene of the mouth occurs mainly in children who
have been on a protein-deficient dict for an apprectable
period of time. The onsct of the oral lesion is usually pre-
ceded by fetor oris and increased salivation for 1 to 2 wechs.
This is followed by swelling of the mouth, fever, and ulcera-
tion of the gum margin. The course of the infection may be
divided into two phases. The first stage is characterized by
tender finm swelling of the affected part of the maxlla or
mandble which varies in size from a few centimeters to a
huge mass, severe gingivitis, marked malodorous breath,
and swelling of the overlying part of the face. The tecth near
the center of the infected arca become loosened early be-
cause of cxtension of infection into the bone. About 50 per
cent of patients have superficial ulceration of the adjacent
cheek. If treatment is not undertaken at this time, the second
stage of the discase appears. In this phase, there is usually
fully developed gang, ive gingivitis, a varying
degree of osseous necrosis, and a leston of the flush areas of
the face. Infection is usually present on the inner surface of
the check opposite the maximal arca of bone involvement.
The ssues have a tan, brawny deep red appearance at first
which always progresses to actual gangrene despite therapy.
The gangrenous area is sharply demarcated and surrounded
by a yellow leathery rim. After a few days, the affected
tissues become loosened and slowly slough away leaving a
cavity of varying size. Most patients in this phase of the
disease appear very ill, are badly malnourished, and have
some degree of hepatosplenomegaly. Moderate or marked
intermittent fever is relatively common, and a slight poly-
morphonuclear leucocytosis §s usual.

The etiology of gangrene of the mouth is not clear. Most
lesions reveal fusiform bacilli and spirochetes similar to those
responsble for Vincent's angina; these are usually present
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together with a variable mixture of other bacteria. Invasion
by these organisms is thought to be related to nutritional
deficiency. It has been suggested that after a prolonged period
of general malnutrition, particularly in protem and vitamin
B, fusospirochetal gingivitis develops. In many instances, the
process does not progress beyond this point. In badly mal-
nourished individuals, however, it spreads along the roots
of the teeth, involves the jaw, and produces bone necrosis.
The infection may halt at ths time, but, in some cases, it
spreads rapidly to the adjacent soft tissues by direct contact
and results in gangrene of the mner surface of the cheek
which advances peripherally, involving the entire thickness
of the soft tissues.

The diagnosis of infective gangrene of the mouth 1s made
on the basis of the clinical appearance and the course of
the infection. It is confirmed by the evidence of malnutrition
in the patient and the demonstration of fusiform bacilli and
spirochetes in the lesion. The bacteria are best visualized
by gram-stained smears of exudate; they are very difficult to
culture since they are very strictly anaerobic. Treatment
consists of intramuscular injection of 600,000 to 1,000,000
units of procaine penicillin per day, and is contnued untd
all necrotic material has sloughed away and a clean area
yemains; in some coses, this may requwre 2 months. Good
results may also be obtained with the oral administration of
75 to 100 mg. of chlortetracycline (Aureomycin) per Kg. of
body weight per day. A diet high in protein and members
of the vitamin B complex must also be given.

Avother form of gangrene involving mainly the tissues at
the angles of lips, face, buccal mucous membrane, and mu-
cocutaneous borders occurs after bites or other accidental
injuries of the mouth in normal individuals, This is usually
due to implantation of organisms normally present in the
oral cavity, primarily fusiform bacilli and spirochetes. The
involvement of the buccal mucous membrane, lips, and cheek
may progress very rapidly producing extensive gangrenc and
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Toss of tissue, If the disease is not recognized and treated
promptly, secondary infection and death may take place.
The diagnosis of this type of infection is based on a history
of injury to the inner suface of the mouth or lip, the pres-
ence of the typical destructive lesion, and the dcmonstrnlion
in gram-stained smears of a prepond irochet
and fusiform bacalli, Treatment is the same as t.hat for infec-
tive gangrene of the mouth.

Ludwig’s Angina

Primary Ludwig’s angina frequently starts with slight
pharyngeal mflammation which usually disappears in a day.
This is followed by hard, brawny edema of the connective
tissue about the submaxillary gland and beneath the tongue,
and a raised stiff swelling of the floor of the mouth which
is deep red or blue in color. The inflammatory reaction
spreads 1n a uniform manner. The lymph nodes are not in-
volved. The subli 1 phl is the domi finding in
primary Ludwig’s angina. It arises primarily from the region
of the submaxillary gland. Infected teeth, tonsils, breaks in
the oral mucous membrane, ete., are the usual portals of
entry for the bacteria. This is followed by celluhtis of the
submaxillary region and then the formation of the sublingual
phlegmon.

In secondary Ludwig's angina, mfection of lymph nodes
(mental, submental, or anterior submaxllary) or cellulitis in
these areas are the foci from which the subcutaneous tissues
are involved. The mode of spread to the floor of the mouth
is the main point of differentiation between the primary and
secondary types of the disease. In secondary Ludwig’s an-
gina, the path is directly through the muscles or their median
raphe nstead of through the loose areolar tissues about the
posterior edge of the mylohyoid muscle, as 1s the case 1
the primary form. Cervical involvement is anterior to the
submanllary gland until very late in the disease. Because
this method of spread constitutes a greater barrier to per-
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foration and extension inward than does the loose cellular
tissue about the submaxillary gland, the sublingual phlegmon
appears considerably later m secondary than in pnmary
Ludwig’s angina. Suppuration with pus formation in the
sublingual area does not occur until late in the course of the
disease and usually is due to burrowing through of the orig-
inal abscess n the lymph nodes. Until rather late in the course
of the disease there is no actual pus in the sublingual tissues,
and, when present, 1t usually represents a direct burrowing
through the original abscess. The sublingual phlegmon is
always secondary to Iymphadenitss, cellulitis, compound frac-
ture or osteomyelitis of the jaw, or laceration of the oral
mucous membrane,

The entire course of primary Ludwig's angina is that of a
rapidly spreading, fulminating cellulitis. It starts wath dis-
comfort from a carious tooth or a transutory tonsillitis which
is rapidly obseured by the pain resulting from distension of
the submaxillary region. Tension on the cervical tissues is
usually great gh to force an ion to the sublingual
space and the formation of the sublingual phlegmon which
invades the larynx in 3 to 4 days. Fever is of high degree,
and leucocytosis with a marked preponderance of neu-
trophiles is the rule. Death occurs usually in 9 to 12 days m
untreated cases; it may be sudden in individuals who have
had no evidence of respiratory distress. The manifestations
of secondary Ludwig’s angma are less severe and fulmmat-
ing, A history of cervical, submental, or intra-oral sepsis for
7 to 10 days prior to the onset of the discase is common.
Laryngeal involvement is much less frequent and, when
present, appears much later than in the primary type.

Streptococci, predominantly of the hemolytic group, are
the causative agents in about 75 per cent of the cases of
Ludwig’s angina. In some mstances, Staph. aureus or pneu-
mococei are responsible; in a few patients, Z or all 3 of these
organisms are present. Among other bacteria which have
been demonstrated are Clostridium welchii, anaerobic strep-
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tococci, spirochetes, and fusiform bacilli. Conditions which
predispose to this discase are lesions of the lower lip, caleuli
in the submaxillary glands or ducts, and infections of the
floor of the mouth, tonsils, pharynx, gums, or lower tceth,
especially following extraction.

The diagnosis of Ludwig’s angina is based on the clinical
findings. There 1s usually unilateral or bilateral massive,
brawny, tender, but rarely fluctuant swelling m the supra-
hyoid region, which is maximal in the submaxillary area. The
overlying sk is cdematous but not inflamed. The floor of
the mouth is raised, swollen and hard. The mucous mem-
brane beneath the tongue 1s often ulcerated and durty-grayish
white. The tongue 1s cnlarged, and may be pushed so far
upward by the sublingual edema that it fills the mouth and
pharynx. It is forced downward as well, its tip protruding
betwcen the tecth anteriotly. Pain and dificulty n opening
the mouth, mn speaking, and in swallowing are the outstand-
ing symptoms. Some degrec of respiratory embarrassment
is almost always present. The temperature, pulse, and respi-
ration vary, but are usually elevated, and there is, as a rule,
a moderate to high degree of leucocytosis.

All of the complications of Ludwig’s angma are senous.
Respiratory obstruction follows blockage of the airway by
the elevated, edematous tongue, or laryngeal edema. Bron-
chopneumonia occurs in about 25 per cent of untreated
cases. Extension of the mfection takes place to the hyoid
bone, the lower neck, or along the carotid sheath into the
mediastinum, where abscess formation takes place. The
submental and pasa-pharyngeal spaces may also be involved.
B, fa 15 not very Widespread suppurative
gangrene of the tissues below the deep cervical fascia may
also aceur.

The purposes of treatment in Ludwig’s angina are to es-
tablish an adequate airway, relieve tension, secure drainage,
and combat infection by the use of antibiotic agents. All
patients with this disease should be hospitalized. If there is
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respiratory obstruction, tracheotomy should be carred out
promptly. Antibiotic agents must be given as soon as the
diagnosis is suspected. Since many infections are due to
hemolytic streptococci, the drug of first choice is agueous
penicillin; this should be given intramuscularly in doses of
250,000 to 500,000 units every 4 hours for a minimum of 2
weeks, Other antibacterial drugs may be required, depend-
ing on the nature of the offending organism. In most cases
of severe Ludwig’s angina, it is necessary to drain the space
under the mouth; this 15 done by an external incision. The
exudate should be cultured and the isolated bacteria tested
immediately for sensitivity to various antibiotic agents so
that the most effective drug can be selected. The manipula-
tion incident to drainage of the infected area may produce
sudden, severe laryngospasm which may terminate fatally.
For this reason, it has been suggested that tracheotomy be
carried out prophylactically.

The prognosis in Ludwig’s angma is grave. It is very im-
portant to suspect the disease early and to establish drainage
and effective chemotherapy as soon as possible, keeping in
mind the constant danger of respiratory obstruction. With
early diagnosis, proper surgical management, preservation
of a patent airway, and the administration of large quantities
of potent antibiotic agents for an adequate period of time,
the outlook for recovery is remarkably improved.

INFECTIONS OF THE SALIVARY GLANDS

Mumps (Epidemic Parotitis)

Mumps is 2 very common disease with affects about 80
per cent of individuals before the age of 15 years, It is world-
wide in distribution, occurs most frequently in the late fall,
winter, or early spring, and is more common in males than
females. Cyclic epidemics appear about every 7 to 8 years.

Epidemic parotitis is due to a virus which aggluﬁnate,s
chicken erythrocytes, grows well in the embryonated hen’s



INFECTIONS OF TIIE MOUTIf AND SALIVARY CLANDS 85

egg, and produces typical disease after inoculation into the
parotid gland of monkeys or man. It is transmitted via the
respiratory tract. Active or latent cases are the resenoir for
dissemination; one-third of the infections are thought to be
latent, Viremia is present. The causative agent can be iso-
lated from the blood, cerebrospinal fluid, saliva, testicle, and
sydrocele fluid. The incubation period 15 18 to 21 days.

The disease is communicable for from 6 days prior to the
onset of glandular swelling to as long as the sixth to ninth
day of clinical mamfestations.

The prodromal manifestations of the mumps are variable.
Some individuals are totally unaware of the infection until
swelling of the salivary glands appears. In others, the paro-
titis is preceded by 2 to 8 days of Iow gradc fever, generalized
malaise, sore throat, and ionally is. The temp
ture varies considerably; it may be low throughout the en-
tire disease, or as high as 103-104° at the time of parotid
involvement. When organs other than the parotids are
affected, the i or testicles for ple, fever to 105-
106° and shaking chills may be present.

In the clmsxc case of mumps, the parotid glands are
11 gh is more frequent,

\F \| dxsease is The first if ion of
parotitis may be pain behind the ear or in the auditory
canal. This results from inflammation of the posterior pro-
jection of the parotid gland which is situated behind the ear
lobe. In addition to the facial swelling associated with the
gland itself, there is usually some edema of the tissues which
surround it. The skin over the involved parotid may be
reddened and tender in a rare instance. Examination of the
Stensen’s duct opening usually reveals swelling, enlargement
of the papilla, and hemorrhage around the ductal opening,
Pendul ddening around the duct opening

P papillae and r
are frequently present in normal mdmduals however. The
submandibular salivary glands may be involved alone or
together with the parotids; when these glands are affected,
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respiratory obstruction, tracheotomy should be carried out
promptly, Antibiotic agents must be given as soon as the
diagnosis is suspected, Since many infections are due to
hemolytic streptococci, the drug of first choice is aqueous
penicillin; this should be given intramuscularly in doses of
250,000 to 500,000 units every 4 hours for a minimum of 2
weeks, Other antibacterial drugs may be reguired, depend-
ing on the nature of the offending organism. In most cases
of severe Ludwig's angina, it is necessary to drain the space
under the mouth; this is done by an external incision. The
exudate should be cultured and the isolated bactera tested
immediately for sensitivity to various antibiotic agents so
that the most effective drug can be selected. The mampula-
tion incident to drainage of the infected area may produce
sudden, severe laryngospasm which may terminate fatally.
For this reason, it has been suggested that tracheotomy be
carried out prophylactically.

The prognosis in Ludwig’s angina is grave. It is very im-
portant to suspect the disease early and to establish drainage
and effective chemotherapy as soon as possible, keeping in
mind the constant danger of respiratory obstruction. With
early diagnosis, proper surgical management, preservation
of a patent airway, and the administration of large quantities
of potent antibiotic agents for an adequate period of time,
the outlook for recovery is remarkably improved.

INFECTIONS OF THE SALIVARY GLANDS

Mumps (Epidemic Parotitis)

Mumps is a very common disease with affects about 80
per cent of individuals before the age of 15 years. It is world-
wade in distribution, occurs most frequently in the late fall,
winter, or early spring, and is more common in males than
females. Cyche epidemics appear about every 7 to 8 years.

Epidemic parotitis is due to a virus which agglutinates
chicken erythrocytes, grows well in the embryonated hen’s
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be affected during the course of epidemic parotitis are the
lachrymal glands, thymus, breasts and pancreas. Mumps
pancreatitis is probably and is char ized by
abdominal pain, tenderness under both costal margins and
in the epigastrium, nausca, and vomiting. It is not hemor-
rhagic, does not prod; is of the peril is com-
pletely benign, and is not followed by fibrosis, lithiasis, or
diabetes mellitus. Although difficult to detect, mvolvement
of the ovary is said to occur in about 5 per cent of female
paticnts, Acute prostatitis, with a varying degree of obstrue-
tion to urinary flow, appears in about 5 per cent of males.
Acute mastitis is present rarely in both men and women. A
most distressing manifestation of mumps is eighth nerve
damage; this 1s usually bilateral and results in complete and
ireversible deafness. It has been suggested that 3 to 5
per cent of all deaf mutism in the United States is the result
of epidemic parotitis.

Orchitis occurs in about 20 per cent of men with mumps;
its incidence before puberty is about 0.01 per cent. Acute
epldldymms may occur alonc, but usually preccdes and
. In one series of cases
of orcluus, the right side was nﬁ'cctcd n 85 per cent, the left
in 81 per cent, and in 33 per cent the disease was bilateral.
The early stage of epididymitis is characterized by enlarge-
ment and tenderness of this organ. Severe pain, enlargement
of the testicle to 3 ta 4 times normal size, marked tenderness,
hydrocele, and reddening and edema of the scrotal skin are
the outstanding features of mumps orchxt.s wilb bilateral
disease the scrotum and its ma; the
size of a small grapefruit Discomfort in the lower abdomen
is common. Steridity may follow mumps orchitis. A study of
this problem in one group of cases revealed testicular atrophy
in 35 per cent; in 90 per cent of these only umlateral in-
volvement was present, while both testes were atrophied in
10 per cent. Although it is generally stated that mumps
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they are easily palpable and tender. Swelling of the sub-
mandibular area and neck and pitting presternal edema are
common with infection of these glands. Edema of the larynx
with obstruction of the airway occurs rarely in submandib-
ular mumps. The sublingual salivary glands may also be
infected. This appears most often together with parotitis or
submandibular gland involvement and is evidenced mainly
by enlargement and hemorrhage around the sublingnal duct
openings, which are situated anteriorly on each side of the
frenum of the tongue. In many cases of mumps, particularly
those in which there is extensive involvement of all the
salivary glands, there may be a marked suppression in secre-
tion of saliva resulting in extreme dryness of the mouth.
The so-called “acid test” which consists of pain in the paro-
tid glands following looking at or chewing any sour food
is frequently not positive, however, because complete ob-
struction to salivary flow is not present. Severe parotitis is
usually accompanied by an increase in the serum amylase.
Mumps virus may produce disease m a number of organs
other than the salivary glands; in some cases, all of the
ifestations are extra-salivary. Thus, while meningeal
reaction oceurs 1 about 50 per cent of patients with salivary
gland involvement, it appears not uncommonly as an isolated
finding, and is difficult to distinguish from other types of
“aseptic” meningitis (Chapter XIII). Signs of meningeal
imtation, an increased number of cells, predominantly neu-
trophiles early and Iymphocytes later, a shght to moderate
increase in protem, and a pormal sugar content are the
characteristic findings. Mumps meningitis is always benign
and leaves no residua. True meningoencephalitis is a very
rare complication of mumps, and probably has the same
etiology as other post-infectious encephalitides (Chapter
XI1I). Very rarely uni- or bilateral thyroiditis may be due to
the mumps virus; this may occur i the absence of any in-
volvement of the salivary glands. Other organs which may
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glands and since the mumps virus may involve other organs
and spare the salivary glands, 1t becomes important, in some
instances, to prove the presence of the discase by means of
serological study. The best method of accomplishing this
is by determming the ability of the patient’s serum to infubit
the agglutination of erythrocytes; this is the agglutmin-in-
hibition titration. Serum obtained in the acute phase of the
infection is compared with that drawn 10 to 12 days later.
A rise in antibody to a titer of 1:64 or higher is diagnostic,
If it is necessary to ascertain whether or not a person has
had mumps mfection in the past, a skin test with virus
antigen may be carried out. The injection of 0.1 ml. of the
antigen endermally produces after 48 hours a tuberculin
reaction; false positive results occur in about 10 per cent
of indjviduals.

There is no specific treatment for mumps. None of the
presently available antibodies are of any value. Although
stilbestercl has been employed for the prevention and ther-
apy of orchitis, it does not appear at present to be effective,
The Liberal use of analgesic agents such as codeine or dem-
erol is mdicated when pain m the face or testicles 1s present.
The best treatment for testicular involvement 1s protection
against trauma by surrounding the scrotum with ample
quantities of absorbent cotton. Hot or cold applications or
the “Bellevue bridge” are of little or no benefit. The severe
beadache of mumps meningutis is often promptly relieved by
spinal p When p itis occurs, i ous
bydration should be carried out until nausea and vomiting
disappear. Incision of the tuncia albuginea of the testicle
has been recommended in instances of severe orchitis to
relieve the pain, reduce the temperature, chminate the shak-
ing chills, and decrease the risk of testicular atrophy due to
pressure. This operation should not be performed in all
cases. It should be reserved for those in which pain and

tenderness are very severe, and the involved testicle has an
unyielding, stony hard consistency,
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orchitis is of little consequence in the problem of male
sterility, about 10 per cent of individuals who have had this
disease have imparred fertility.

Among the less common manifestations of mumps are
splenomegaly, myocarditis, involvement of the vulvovagmal
glands, and rashes. The spleen may be enlarged in 20 per
cent of cases. About 15 per cent of patients with epidemic
parotitis have been found to have abnormal electrocardio-
grams; the changes appear between the fifth and tenth day
of illness and last for from 4 to 35 days. Diphasic T waves,
prolonged conduction time, 1nversion of QRS complexes,
elevation of the ST segment, T wave inversion, and complete
auriculo-ventricular dissociation have been observed. Pre-
cordial pain with or without palpitation may be present.
Complete heart block with angina pectoris persisting for 8
and 77 days respectively has been described in 2 cases of
mumps. Polyneuritts, transient facial nerve paralysis, paresis
of the fifth nerve, temporary or permanent damage of the
optic nerve, and transverse myehtis have been noted. Ery-
thema nodosum, urticaria, scarlatimform, morbihform or
vesicular rashes may appear during the course of the disease.
Acute arthritis involving mainly the larger joints is observed
rarely.

The white blood count in mumps is usually normal; with
involvement of the testicles or meningitis, it may be in-
creased to levels higher than 10,000. Serum amylase is often
elevated when mumps pancreatitss is present, but this finding
is not diagnostic of involvement of the pancreas because it
is also detectable when there is severe parotitis, An increase
in serum lipase above normal values indicates the presence
of pancreatitis.

The presumptive diagnosis of mumps is based on clincal
findings; 1t is confirmed by serologic studies. A history of
contact with a known case, fever, and parotitis or involve-
ment of other salivary glands or organs are highly sugges-
tive. Since there are other causes for swelling of the parotid
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lateral and occurs most often in elderly individuals with
poor. oral hygiene and dehydration. Suppurative parotitis
used to be a relatively common postoperative complication.
It may also be secondary to obstruction by a stone in Sten-
sen’s duct; in such cases, it is unilateral. Pain, facial swell-
ing, redness and edema of the skin overlying the involved
gland, and fever are always present. Milking the parotid
duct yields purulent dat g large bers of
neutrophiles and bacteria. Shaking clulls may occur. The
white blood count 15 often eclevated to™high levels. Spon-
taneous perforation and drainage of the abscess occasionally
takes place.

Suppurative parotitis is easily differentiated from cpi-
demic parotitis on the basis of a negative history of mumps
contact, the clinical findings desenbed above, and the isola-
tion of Staph aureus from the cxudate obtained from Sten-
sen’s duct. Therapy must be initiated early and directed
against the staphy The administration of 250,000
to 500,000 units of ag lhin int larly every
4 hours is recommended until the organisms have bcen
tested for sensitivity to various antibiotics. If resistant to
penicillin, the drug to which they are susceptible must be
gven 1 large quantities. Treatment is best continued
for a minimum of 2 weeks. In some cases, it is advisable to
incise and dran the mfected parotid gland, making certain
that all loculated areas of suppuration are emptied. Re-
covery does not take place, in some instances, unless surgi-
cal drainage is established.

Systemic Infections in Which Parotid
Enlargement May Appear

Bulateral enlargement of the parotid gland may occur dur-
ing the course of typhoid fever or sarcoidosis. There is usu-
ally an associated uveitis constituting the syndrome of
uveo-parotid fever (Heerford’s syndrome). Enlargement of
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Epidemic parotitis is difficult to prevent. The best prophy-
laxss for mumps orchitis is to expose youngsters to the in-
fection before puberty, when testicular involvement is rare.
Immune (not normal) gamma globulin or convalescent se-
rum, although not effective in 100 per cent of cases, may
reduce very markedly the risk of development of mumps
if given shortly after exposure. The administration of con-
valescent gamma globulin was found to decrease the inci-
dence of orchitis, after the appearance of parotitis, from 27
per cent in control patients to 7 per cent in treated ones in
a study m the Armed Forces. A formalin inactivated egg-
grown mumps virus vaccme is available for active im-
munization. It must be admmistered as soon as possible
after exposure; a second dose is given about one week later.
Protection lasts for less than one year. Opinion concerning
the effectiveness of this agent is divided. It may be of value
in persons who have been exposed and have a negative skin
test indicating lack of immunity. It must be pomted out,
however, that this protection is only temporary and the
patient may get the disease later after an exposure of which
he is not aware. Mumps vacciation may have its greatest
field of application in the protection of large groups of
exposed persons.

Infectious and Non-Infectious Causes of Parotid Enlarge-
ment Which May Be Confused with Mumps

Not every patient with swelling of the parotid glands has
mumps. There are 2 number of situations, both infectious
and pot mnfectious in nature, which may produce enlarge-
ment of this organ.

Suppurative Parotitis: Suppurative parotitis is due to
bacterial invasion, the commonest responsible organism
being Staph. aureus. Infection takes place by direct ascent
of bacteria up the parotid duct. It is practically always bi-



CHAPTER V

INFECTIONS OF THE EARS,
NOSE, PARANASAL SINUSES,
AND EYES

INFECTIONS OF THE MibpLE Ean
Acute Otitis Media

Acute otitis media may occur as a primary process or as a
comphcation of infection of the upper resprratory tract. The
responsible organisms are most often the beta-hemolytic
streptococeus, Staph aureus, the pneumococcus, and, m

hild, H. fl the latter is
adults. Regard]ess of the agent involved, the climical mam-
festations of actue middle ear suppuration are, with rare
exception, similar. Two main groups of signs and symptoms
are present. The first is characteristic of mnfection in general
and consists of fever, generalized malaise, and leucacytosts.
‘The second results from the location of the discase and is
comprised of pain which may be very intense, reddening of
the tympanic membrane, a varying degree of bulging, ob-
Lteration of the light reflex and bony landmarks of the
drum, and, when rupture has occurred, purulent exudate,
which may pulsate synchronously with the heart beat in
the external auditory canal Yn xd cases, the changes may
be difficult to distinguish from those observed with ca-
tarrhal otitis media, especially when serous fluid is present in
the middle ear. Rupture of the tympanic membrane occurs
earlier with hemalytic streptococcal infection than when
o3
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the parotids has also been noted in infectious monenucleo-
sis, trichinosis, suppuration of the fymph nodes within the
glands, and post-measles encephalitis.

Non-Infectious Causes of Parotid Enlargement

Stone in the parotid duct is a common cause of unilateral
parotid swelling. It usually produces pain, swelling and
tenderness; fever and leucocytosis are absent, No saliva can
be expressed from the duct on the involved side. The di-
agnosis is usually made by a propery carried out roentgeno-
grapbic study or probing of the duct., Treatment consists of
removal of the stone. Mixed tumors of the parotid gland
may be responsible for unifateral enfargement of this organ
and are detected by biopsy. The parotids may increase in
size as a result of lymphomatous infiltration. The ingestion
of large amounts of iodide or jodine may produce bilateral
parotid swelling because this substance fs excreted mainly
through the salivary glands in which it provokes chemical
irritation. Elderly individuals with chronic malnutrition, cs-
pecially if the diet is inadequate in the vitamun B complex,
may develop bilateral parotid enlargement, There is no
fever, pain or leucocytosis, and the duration of involvement
15 much longer than is observed in epidemic parotitis. The

ration: of an adequate dict usually causes rapid re-
turn of the glands to normal size. Patients with cirrhosis
and decompensation of the liver may exhibit swelling of
both parotid glands which regresses with improvement in
hepatic function following treatment.
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may fail to respond to penicillin because the invading strain
may be resistant to this agent. In such cases, it is imperative
that the organism be obtained for sensitivity testing. IF
this cannot be done, 250 mg. of chloramphenicol plus 250
mg. of erythromycin given orally every 8 hours may prove
very effective.

A difficult problem in the management of acute purulent
otitis media is the question of the neeessity for paracentesis.
Opinion is divided as to whether surgical drainage should
be instituted early in every case, or whether it should al-
ways be avoided. Those who favor carly paracentesis most
strongly insist that antibiotic therapy, while eradicating the

fur does not climi the possibility of or; ion
of the cxudate 1n the middle ear which may result in the
eventual development of loss of heanng. The writer does
not recommend surgical intervention unless the following
conditions are present: (1) Pain in the car is increasing and
becoming unbearable and dificult to control with drugs.
(2) The wmfection in the middle ear is failing to respond to
treatment, and it becomes necessary to obtain exudate for
bacteriologic studies (8) There is evidence of rapidly pro-

deaf: (4) Early iditis with destruction of
bone is present. To perform paracentesis in every patient is
as unwise as 1t is to refuse to carry out this procedure in
every case. Each situation must be studied carefully, and
the decision made on the basis of the findings and the
course of the disease.

Chronic Otitis Media
The | iologic and clinical findings in chronic otitis
medsa are different from those of the acute type of infection.
Persistence of disease in the middle ear for 2 long penod is
Y ized by simul slow destruction and over-
growth of tissues. Pain is infrequent or mmimal except when
exacerbation oceurs. The outstanding signs are the presence
of foul smelling exudate in the extemnal auditory canal and
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other organisms are involved; it may take place in less than
24 hours after onset of the disease. When other bacteria
are responsible, Staph. aureus, the pneumococcus, or H.
infl for ple, sp us perforation of the tym-
panic membrane may require 3 to 4 days or longer, or may
not occur at all,

The diagnosis of acute suppurative otitis media is based
on detection of the characteristic changes in the ear and
the presence of fever and other manifestations of infection.
The problem of greatest importance is determination of the
type of organism producing the disease. If the drum has
ruptured, gram stam of the purulent exudate in the external
canal is very helpful in revealing the causative bacteria.
‘When the tympanic membrane is still intact, the etiology is
suspected usually on a statistical basis. Thus, the pneumococ-
cus, Staph. aureus, and the beta-hemolytic streptococcus
are commonest in adults, and H. influenzae is most frequent
in children. Early rupture of the tympanic membrane sug-
gests the possibility of beta-hemolytic streptococcal infec-
tion. Exudate must always be cultured on appropriate media
in order that the responsible organism may be identified
and be available for testing of sensitivity to various antimi-
crobial drugs.

The treatment of acute purulent otitis media with anti-
biotic agents is usually very successful. In adults, the drug
of choice is penicillin. The usual therapy consists of the
administration of 600,000 to 1,000,000 units of procaine salt
once daily, or 250,000 units of aqueous benzyl penicillin G
intramuscularly every 6 hours. Oral treatment may be ef-
fective in mild cases, if started early; it cannot be recom-
mended for routine use, however. Therapy should be con-
tinued for about 10 days. In children, because of the
frequency of H. influenzae infection, it is best to give tetra-
cycline or chloramphenicol in a dose of 50 to 75 mg. per Kg.
of body weight divided into cqual quantities which are
administered 4 times a day. Otitis media due to Staph. aureus
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and intensive chemotherapy of the middle ear discase, in-
volvement of the mastoid bone may be prevented in many
instances, The bacteria responsible for acute mastoiditis are
the same as those most frequently present in acute otitis
media; they may be different, however. Occasionally, for
example, the beta-hemolytic streptacoccus is isolated from
the cxudate in the external auditory camal, while Staph.
aureus is recovered from the mastoid at operation. The signs
and symptoms of acute mastorditis are (1) bulging of the
posterior wall of the auditory canal, (2) an increasc 1 the
quantity of the pulsating discharge, and (8) tenderness,
redness, pain and swelling over the mastoid bonc, the ap-

pearance of marked fl i dicates the devell
ofa subpenostcal ahscess. High grade fever and leucocytosis
with a prep of hiles are observed in prac-

tically all cases. Xeray study of the mastoid bone, in the
early stages, reveals fluid in the air cellules; later the septa
show a varying degree of destruction.

The treatment of choice in carly mastoiditis is pcmcxllxn
The crystalline benzyl G p d (aq ) is 3
tered in an intramuscular dose of 250, 000 to 500,000 units
every 6 hours. Procaine penicillin may not be effective, be-
cause it tends to produce blood levels which may be too
low to eradi the organisms from the infected bone. In
cases in which penicillin-resistant strams of Staph. aurcus
are involved, 1t is nccessary to test for sensitivity to other
antibrotics, mainly chloramphenicol, erythromycin, tetra-
cycline, and bacitracin, the agent producing the maximal
degree of suppression of bactenal growth in vitro should be
gven in ad quantities. Tr should be con-
tinued for no less than 2 weeks. In young children, because
of the frequency with which H. mﬂuen.ae 1§ unphcalcd
imtial therapy with either yeli hl
(50 to 75 mg per Kg. per day, divided into 4 equally spaced
doses) 1s indicated. When chemotherapy for mastoiditis is
started late in the course of the disease, it is frequently not
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decreased auditory acuity. The tympanic membrane is the
site of a perforation of varying size or may be completely
absent,, Granulation tissue is present, and cholesteatoma
formation is frequent. X-ray examination of the mastoid on
the involved side usually reveals some degree of bone dam-
age with sclerosis.

The orgamsms isolated from cases of chronic otitis media
most frequently are E. coli, Ps. pyocyaneus, Proteus, A
aerogenes, Staph. aureus, Staph. albus, alpha or non-hemo-
Iytic streptococei, and diphtheroids. The gram-negative bac-
teria and staphylococei are usually predominant. Although
there may be some question of the significance of these
organisms in the pathogenesis of prolonged middle ear in-
fection in some instances, the fact that they can be isolated
with great frequency mitigates against their being smple
contaminants.

The medical treatment of chronic otitis media is most
often not effective. Nevertheless, it is worthwhile, especially
in cases i which surgery is contraindicated or the patient
refuses operation, to try the administration of antibiotics
which must always be selected only on the basis of the sensi-
tivities of the organisms which have been isolated. The most
effective agent should be given in large quantities for at
least 2 weeks. Both oral or parenteral and local treatment
have been applied. This kind of management may halt the
disease in a small number of cases. In many, however, it
produces only temporary relief and the drainage from the
ear recurs. Failure is probably related to the diffculty in
eradicating the bacteria because of the presence of chol-
esteatoma and granulation tissue. Radical mastoidectomy
is indicated when an adequate trial of chemotherapy does
not produce the desired result.

Acute Suppurative Mastoiditis

Infection of the id is the licati
of acute purulent otitis media. With early, pranerlv selected.
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terior nares and is often provoked by pulling out or cutting
the nasal hairs. The organism most frequently responsible is
Staph. aurcus. The initial Iesion is a small “pimple” or fu-
runcle which is usvally very painful and tender. As the
infection progresses, the local area increascs in size, redness
and swelling of the external nose develop, the pasal mucous
membrane becomes turgid and occludes the airway, and
Iymphangitis with obstruction occurs and produces marked
inflammation and edema of the upper lip, the tissues lateral
to the nose, and the periorbital areas. Fever is usually high,
and shaking chills may occur in severe cases. The white
blood count is elevated, often to high levels, and there is a
strking increase in young neutrophiles. The major complica-
tions arc bacteremia with metastatic infection of various
organs and thrombophlebitis of the ophthal vein with
extension to the cavernous sinus, which becomes imfected
and thrombosed.

The diagnosis of intranasal furuncle is established by
physical examination. Since most cases are due to Staph.
aureys, treatment should be directed agamst this organism.
Cultures of the blood and nasal exudate, 1f present, should
always be made before therapy is initiated, so that the
responsible bactena will be available for study should the
treatment first applied prove incffective. Because of the
possibility of involvement of a penicillin-resistant strain and
the danger to life iated with rapid progression of the
disease, it 15 best to imihate therapy with 0.5 gm. of chlor-
amphenicol plus 0.5 gm of erythromyein orally or intra-
muscularly every 6 hours. If studies of the recovered organ-
isms indicate lack of sensitvity to these agents, the drugs to
which they are most susceptible must be given in large
quantities. The minimum period of treatment is 2 weeks.
The presence of bacteremia or cavernous sius involvement
makes the outlook for recovery difficult to predict even
when effective antibiotic agents are given. The local lesion
in the nose must not be interfered with. It must never be
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curative. In such cases, simple mastoidectomy 1s often neces-
sary to eradicate the infection. The appearance of acute
mastoiditis while a patient is being treated for otitis medn
indjcates the presence of an organism insensitive to the
drug being given and necessitates an immediate change to
the antimicrobial agent found by bactericlogic study to be
the most effective, All patients with mastoiditis must be
observed very carefully for the development of the common
complications of this di: ; these are lateral sinus throm-
bophlebitis, extradural abscess, brain abscess, and purulent
meningitis,

INFECTIONS OF THE NOSE

Nasal Diphtheria

Diphtheria is occasionally restricted to the mucous mem-
branes of the nose. The lesion is usually localized to one side
and is present most often on the anterior portion of the
septum or on the turbinates. Persistent, unilateral, sero-
sanguinous discharge is characteristic. Examination reveals
a bluish-white or gray membrane which leaves bleeding
areas when removed and is surrounded by a narrow zone
of inflammatory reaction. When the disease involves the
posterior portion of the nose, extension to the pharynx may
take place. The membrane usually persists for a long time
without the appearance of toxic manifestations.

The diagnosis and treatment of nasal diphtheria are the
same as for faucial infection by the same organism and are
described in Chapter V1. The dose of antitoxin when the
nose alone is involved is 5,000 to 10,000 units. The presence
of foreign body or any other cause of chronic nasal obstruc-
tion must be ruled out because this favors the development
and persistence of the disease,

Intranasel "Abscess
ntranasal furuncle is one of the most dangerous infec-
tons. It usually starts in ove of the hair follicles in the an-
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or disease of ali may be present simultancously—pansinusi-
tis.

Fever and leucocytosis are very common, and chills may
occur occasionally in acute sinusitis. The chnical manifesta-
tions vary, depending on the specific smus affected, Head-
ache, pain, tenderness, and, in severe cases, redness, heat,
and swelling of the skin of the lower forehead are the find-
ings m frontal sinusitis, A purulent discharge is present in
the middle meatus of the nasal turbinates, When the frontal
bone becomes involved and ostecomyelitis develops, the
characteristic sign 1s pale, cool, doughy cdema of the skin
over the frontal sinuses. Maxillary sinusitis is characterized
by swelling and tendemess over the maxilla, and pain not
infrequently referred to the tecth. In severc infections, the
hard palate is swollcn the upper tecth are loosened, and
there may be 1 in the sur g tissues. Puru-
lent exudate is detectable in the middle meatus. Infection
of the ethmoid sinuses is accompanied by reddening and
tendemess over the upper lateral aspects of the nose. Sterile
orbital inflammatory reactions may occur and produce con-
junctivitis and protrusion and chemosis of the eyeball. In
some 1nstances, perforation of the lamma papyracea takes
place and orbital cellulitis or abscess develops. The ocular
proptosis in this type of disease can be differentiated from
that observed in cases of cavernous sinus thrombosis, be-
cause in the latter, total ophthalmaplegia is the rule. The

PP of ep is suggests thrombosis of the ethmoidal
veins, Purulent exudate 1s found in the ouddle (anterior
ethmoid cells) or superior nasal meatus (posterior ethmoid
cells). In sphenoid sinusitis, pain is usually present over
the ocaiput, and tendemness may be detected over one or
both mastoid bones. Pus 1s present in the superior meatus,
Involvement of thus sinus may produce no chnical manifesta-
tions.

The complications of paranasal sinusitis are frontal bone
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squeezed. Surgical drainage should not be carried out unless
the abscess is farge and very painful. The incision should be
limited to the fluctuant, necrotic area. The application of
moist heat to the nose is often very helpful. Analgesic agents
such as codeine or Demerol may be used freely when paia is
severe.

Nasal Syphilis

Acute thinitis is a feature of active syphilis in the new-
bom cluld, The outstanding manifestation is a mucoid or
bloody nasal discharge. This syndrome bas often been re-
ferred to as the “snuffles”. The diagnosss of syphilitic rhinitis
is confirmed by d ration of Trep o pollide in
dark field preparations of the pasal discharge, but it may
be suspected when other physical stigraata of the disease
are detectable in the child or the serologic test is positive
in the mother. A positive reaction in the baby’s blood does
niot establish the presence of the infection since it may be
due to passive transfer of antibody from the mother. Sexial
titrations must be carried out. If the level of reagin falls
rapidly, syphilis is not present; if it remains stationary or
sises, antiluetic treatment must be instituted. The therapy
of lues is discussed in Chapter XI1. The nasal septum may
be invelved in acquired syphilis with the formation of 2
gumma and eventual perforation.

INFECTIONS OF THE PARANASAL SiNuses

Acute Sinusitis
Bacterfal invasion of the paranasal sinuses is usually
secondary to upper respiratory infection and is due to the
same types of organisms which sre most often responsible
for pharyngitis or acute otitis media, namely Staph. aureufl,
and

the betashemolytic Strep , the p
H. influenzae. Any one of the sinuses may be infected alone
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such as Ps. pyocyancus and Proteus, are detectable in the
chronic type. The clinical manifestations are non-specific.
Headache which usually appears in the afternoon or shortly
after rising in the morning, post-nasal discharge, a varying
degree of tenderncss over the involved sinuses, and nasal
obstruction arc common. Purulent exudate may be present
in the middle or superior meatus of the nasal turbinates.
Transillumination may reveal “clouding” and x-ray study
demonstrates thickening of the mucous membranes, with or
without fluid, in the affected sinuses. The symptoms of
chronic sinusitis may be present in unrelated, non-infectious
diti Allergic or rhinitis is an example. It
has been said that not a small number of patients who have
been treated for “chronic sinusitis” for long periods of time
are really suffering from a ps; i
If true chronic sinusitis is present, a trial of antibiotic
therapy selected on the basis of sensiivity of the organisms
to specific drugs may be worthwhile. The simultanecus ap-
plication of vasoconstricting agents to the nasal mucous
b may help ish adeq drai) Many
patients fail to do well with any type of “medical” treatment
and should be referred to the otolar logi:

INFECTIONS OF THE EYE
Gonococeal Ophthalmia

Inoculation of the conjunctival sac of babies with N. gon-
orrheac usually occurs during birth. The incubation period
is 2 to 3 days; the relatively short period elapsing between
exposure and the appearance of manifestations helps to
distinguish this mfection from inclusion blenorthea which
also occurs m the nconatal period. The first signs of gon-
ococeal conjunctivitis are marked hyperemia, edema of the
eyelids, and purulent discharge. If @ diagnosis is made early
and therapy instituted, cure is rapid and comeal involve-
ment does not take place. If, however, the discase is not
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osteomyelitis, cerebral venous sinus thrombosis, brain ab-
scess, orbital cellulitis or abscess, extradural abscess, men-
ingitls, and bacteremia with metastatic infection of various
organs.

The diagnosis of acute purulent sinusitis is usually made
on the basis of the clinical findings described above; transil-
lumination studies and roentgenograms reveal the presence
of fluid and thickening of the mucous membranes. The
etiology of the disease is determined by culture of the nasal
discharge or of exudate obtained by surgical drainage.

The therapy of choice m acute sinusitis is one of the
antibiotic agents. When the disease is very severe and delay
in treatment does not appear wise, the injection of crystal-
line benzyl penicillin G, 250,000 units intramuscularly every
4 hours, is indicated after cultures have been obtained. In
children, tetracycline (75 to 100 mg. per Kg. per day di-
vided into 4 equally-spaced doses) may be more effective
than penicillin because of the frequency with which H. in-
fluenzae is the causative agent. All strains of Staph. aureus
isolated from the sinuses must be examined for sensitivity
to various antimicrobial agents, and the one to which they
are most susceptible administered m adequate quantities.
Regardless of the drug used, treatment should be continued
for about 2 weeks. Establishment of free drainage by means
of nasal packs wet with a vasoconstricting agent like neo-
synephrine is often very helpful. In cases which respond
slowly to therapy, it may be necessary to establish surgical
drainage of the involved sinus, 1 addition to giving chemo-
therapy, before cure is accomplished.

Chronic Sinusitis

The diagnosis of chronic sinusitis is undoubtedly made
ek Tvore frequently than the disease is actually present.
There is no question, however, that infections of the sinuses
may become chronic. The same organisms which are present
in the acute form, in addition to gram-negative bacteria
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such as Ps. pyocyancus and Proteus, are detectable in (he
chronic type. The clinical ifestations are

Headache wluch usually appears in the aftcrnoon or shortly
after rising in the morning, post-nasal discharge, a varying
degree of tendemess over the involved sinuses, and nasal
obstruction are common. Purulent exudate may be present
in the ruddle or superior meatus of the nasal turbinates.
Transillumination may reveal “clouding” and x-ray study
demonstrates thickening of the mucous membranes, with or
without fluid, in the affected sinuses. The symptoms of
chronic sinusitis may be present in unrelated, non-infectious
conditions, Allergic or vasomotor rhimtis is an example, It
has been said that not a small number of patients who have
been treated for “chronic sinusitis” for long periods of time
are really suffering from a psychoneurosis.

If true chronic sinusitis is present, a tnal of antibiotie
therapy selected on the basis of sensitvity of the organisms
to specific drugs may be worthwhile The sumultaneous ap-
plication of vasoconstncting agents to the nasal mucous

} may help blish ad d Many
patients fail to do well with any type of “medical” treatment
and should be referred to the otolaryngologist.

InrecrioNs oF Tue Eve
Gonococcal Ophthalmia

Inoculation of the conjunctival sac of babies with N, gon-
orrheag usually occurs durmg birth. The incubation period
is 2 to 3 days, the relatively short penod elapsing between

and the app of ions helps to
dxstmguxsh this infection from inclusion blenorrhea which
also occurs in the neonatal penod The fist signs of gon-
ococcal conjunctivitis are marked hyr ia, edema of the
eyelds, and purulent discharge. If a diagnosis is made early
and therapy instituted, cure is rapid and corneal 1nvolve-
ment does not take place. If, however, the disease is not
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recognized and allowed to progress, keratitis with ulcer
formation develops. Penctration of the cornea follows. Sear-
ring resulis, and, because the disease is bilateral, total blind-
ness is the end result.

The presence of gonorrhea in the mother should make
the physician aware of the possibility of its transmission to
the eyes of the child. The specific diagnosis of the disease
is easily established by the d ration of gr: gative,
intracellularly-situated, biscuit-shaped diplococei in the con-
junctival exudate. Cultural and biochemical studies must
be carried out in every case, 1 7, in order to establish
the exact identity of the organism and to distinguish it from
non-pathogemic Neisseriz and the meningoeoccus. The oxi
dase test is positive with N. gonorrheae, and it ferments
ouly glucose. Treatment must not be delayed vntl precise
identification of the bacteria hes been arcomplished; the
presence of an acute purulent conjunctivitis in which typical
gram-negative diplococci are present necessitates the im-
mediate admunistration of chemotherapy.

Penicillin is the agent of choice for the treatment of
gonococeal conjunctvitis. The injection of 600,000 units of
the procaine ester of this agent once daily for 5 to 6 days
produces rapid cure. Aureomycin and erythromycin may
also be effective, but penicillin is preferred. It is not neces-
sary to apply the antibiotic to the conjunctival sac.

Ganacoceal ophthalmia is a preventable disease. Detec-
tion of gonorrhea in the mother and its eradication before
parturition is the most cffective method of protecting the
child agamst infection. The instdlation of silver nitrate solu-
tion into the conjunctival sac of all infants at the time of
birth is compulsory and very effective. If this agent is
not properly washed out after a proper mterval, however,
it may produce a chemical conjunetivitis which may .bc
easily confused with an infectious process. The 'applicniwn
of penicillin solution to the eyes of newbom infants has
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been shown to protect against gonococcal invasion, and the
drug is not xmmtmg This proccdurc cannot be adopted as

dard practice, 1 of laws in many areas
which make the use of sxl\cr nitrate mandatory.

Conjunctivitis due to Various Spccies
of Hemophilus (“Pink Eye”}

Three members of the Hemophilus group of bacteria may
cause acute purulent conjunctivitis. An epidemic form which
occurs most commonly in the summer is due to the Koch-
Weeks bacillus (H. egyptius). The Morax- Axcn[cld bacillus
{H. duplex) 15 also responsible for epid ivitis
and has been incriminated 1 outbreaks associated with
swimming pools. The thurd species which may be involved
is H. influenzae; disease produced by this organism is usu-
ally sporadxc, occurs most often in the winter, and is not

dary to respiratory tract infection by this
agent Although it was thought at one time that the Koch-
Weeks bacillus and H. influenzae were the same organism,
they have been shown to be distinct species, the former
agglutinates red blood cells while the latter does not. The
sxgns and symptoms of acutc bactcnnl conjunctivitis are ocu-
lar di g and swelling of the
conjunctiva, and purulent exudate. These are the same,
regardless of the type of organism involved. The etiology
of the infection can be determined, therefore, only by bac-
teriologic study. Gram-staned smears and cultures of the
conjunctival exudate must be carried out i every case.
Blood and “chocolate” agar should be used. The therapy for

the conjunctival infection produced by any of the types of
Hemophilus consists of the instillation of tetracycline or
chlortetracyelne (A cin) or an

solution of sulf: de into the wal sac 2 to 3
times a day for one week. Cure following this type of treat-

ment jis usually rapid, and complications or recurrences do
not develop.
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Conjunctivitis and Ophthalmit
due to Other Bacteria

Staph. aurews, the pneumococeus, beta-hemolytic strepto-
coeeus, i seeus, Ps. , and other bacteria
may cause disease of the eye. This may appear as a com-
plication of respuatory tract infection due to these organ-
isms, or as isolated disease, especially when Ps. pyocyaneus
is the inciting agent. The signs and symptoms are the same
as those produced by invasion by the gonococcus or Hemo-
philus. Cornea! ulceration and perforation, vitreous abscess,
and involvement of the entire eye resulting in loss of vision
are common in the absence of therapy. The use of fluo-
rescein contamumated with Ps. pyocy for the visuali
tion of corneal injuries bas led to the development of a
severe ophthalmitis. Pseudomonas is very actively prote-
olytic and perforation of the cornea and infection of the
whole eye follow its inoculation with great rapidity. The
diphtheria bacillus may rarely produce conjunctivitis; the
formation of a b in the comjunctival sac identical
to that present in the pharynx with faucial diphtheria is
characteristic

The etiologie diagnosis of the various types of bacterial
disease of the eye is made ou the basis of gram-stained
smears and cultures, The choice of chemotherapy depends
on the causative orgamsm. For staphylococeal infection,
instillation of solutions of bacitracin or pemedlin {200,000
units per ml.) into the conjunctival sac several times 2 day
is effective fn most wmstances; when the eye itself is involved,
it is best to give 250,000 units of penicillin G {erystalline
benzyl) intramuscularly every 6 hows, or 0.5 gm. of chlor-
amphenicol plus 0.5 gm. of erythromycin orally 4 times 2
day. Therapy should be continued for 7 to 10 days. When
Pscudomonas is invelved, the drug for Jocal use is poly-
mysin. Oral administration of sulfadiazine or sulfisoxazolo

{Gantrisin) is effective in the management of meningococ-
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cal conjunctivitis or ophthalmitis; the dose for adults is 4
gms. followed by one gm. every 4 hours for at least one
week. Conjunctival diphtheria responds to antitoxin; an
adequate dose is 10,000 to 20,000 units.

Inclusion Blenorrhea

Inclusion blenorrhea 1s a viral disease which aflects pri-
manly newborn children, produccs purulcnt cxudatc, and
may be fused with g ivitis. Unlike
gonorrhea which usually oceurs 3 to 4 days after birth, it is
rarcly observed in infants younger than one weck. The
diagnosis of inclusion blenorrhea 1s based on the demonstra-
tion of typical nclusion bodies i Gicmsa stains of con-
junctival scrapings. The causative agent is present in the
vagina of the mother from which 1t is inoculated nto the
eye of the baby durmg partuntion. Sulfadiazine or Gan-
tusin, 0.1 gm. per Ib. of body weight administered orally
in divided doses per 24 hours, with half of the required
daily quantity being given imtilly, produce cure,

Trachoma

Although trachoma is observed most frequently in Europe
and the Near and Far East, 1t occurs occasionally in the
United States i individuals who have d from en-
demic areas and in those who live in Missour, Arkansas and
southern Illinois. The discase 15 due to a virus and is highly
contagious.

The onset of trach may be fulminating or insidi
One of the first signs is hyperplasia of the lymphoid tissue,
especially of the upper hds. Later, the lids become swollen
and everted, and the conjunctivae are red, ed, and
studded with innumerable red and yellow follicles. There is
Litle or no purulent exudate in the acute phase unless sec-
ondary bacterial infection takes place. The chronic stage of
trachoma appears several weeks after onset of the infection
and is characterized primarily by the development of a pan.
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nus consisting of fibroblasts and blood vessels. This invades
the cornea, produces ulceration, and, with organization,
leads to scarring and eventually to total loss of vision.

The diagnosis of trachoma is suspected when the char-
acteristic clinical findings are present in an individual who
lives in or has recently left an endemic area. Demonstration
of the typical cytoplasmic inclusion bodies in stained prepa-
rations of conjunctival and corneal scrapings establishes the
etiology.

There is no specific cure for trachoma. The sulfonamides
are the best drugs for treatment and should be given in full
doses for at least 2 weeks, Oxytetracycline (Terramycin)
and chlortetracycline (Aureomyein) are active against the
trachoma virus; chloramphenicol is much less effective, and
penicillin, bacitracin, and streptomycin are of no value.
When the chronic stage of the disease is present, therapy
includes removal of pannus together with administration of
a sulfonamide compound. Trachoma tends to relapse. There
are no definite criteria for cure, but quiescence of inflamma-
tion, deturgescence of the pannus, resolution of the follicles,
return of the color of the conjunctiva to the normal pink,
and absence of inclusion bodies indicate that the process
is arrested.

Herpes Simplex (Dendritic Keratitis)

Pendritic keratitis is due to invasion of the comea by the
virus of herpes simplex. The typical lesion has a branched
appearance from which the disease derives its name. As a
rule, involvement is unilateral. Loss of comeal sensitivity
distinguishes this disease from other forms of keratitis.
There is usually circumecorneal injection. Slit-lamp examina-
tion reveals the characteristically-shaped ulcer. d
hacterial invasion may result in perforation of the cormea
and ophthalmitis. Like other syndromes due to herpes sim-
plex, the keratitis bas a tendency to recur; the greater the
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number of attacks, the more severe the corneal scarring and
impairment of vision.
The diagnosis of dendritic keratitis is based on the pres-
ence of pericorneal inflammation, absence of corneal hyper-
y, and d ion of the typical ulcer by slit-
lamp cxamination. There is no agrcement concerning the
effectiveness of antibiotie t.bcrﬂpy, st is probably of no
value, although the lication of Aurcomycin drops or
cintment to the eye has been clamed to produce cure by
some investigators. Although Cortisone ointment has been
employed locally, its use in the acute phase is contraindi-
cated because of the danger of perforation of the cornea;
the corticosteroid may be of help late in the discase to de-
crease the risk of disabling scarring. Atropme should be
instilled in the conjunctival sac except in middle-aged or
elderly individuals in whom such treatment may precipitate
an episode of acute glaucoma. All patients with dendritic

kerattis should be referred to an ophthalmologist for treat-
ment,
Epidemic K ivitis

X junctmitis is an epidemic form of eye mfection

which is produced by more than one kind of virus. An agent
closely related to that responsible for St. Louis encepha-
litis and one type of adenovirus have been isolated. The
disease is usually unilateral and involves pnmarily the eye-
Lds, although keratitis may develop and cause corneal per-
foration. Secondary bactenal invasion may take place. The
commonest symptom i 2 sa.ndy feeling in the m\olved
eye. There is j 1 and neal infl

Few or no general manifestations may be present, although
severe headache and high fever are notable 1 some cases.
The pre-auncular node on the affected side is enlarged.

is a rare fon.

The gnosis of keratoconjunctivitis is

pected when an
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nus consisting of fibroblasts and blood vessels. This invades
the cornea, produces ulceration, and, with organization,
leads to scarring and eventually to total loss of vision.

The diagnosis of trachoma is suspected when the char-
acteristic clinical findings are present in an individual who
lives in or has recently left an endemic area. D ation
of the typical cytoplasmic inclusion bodies in stained prepa-
rations of conjunctival and corneal scrapings establishes the
etiology.

There is no specific cure for trachoma. The sulfonamides
are the best drugs for treatment and should be given in full
doses for at least 2 weeks. Oxytetracycline (Terramycin)
and chlortetracycline (Aureomycin) are active against the
trachoma virus; chloramphenicol is much less effective, and
penicillin, bacitracin, and streptomycin are of no value.
When the chronic stage of the disease is present, therapy
includes removal of pannus together with administration of
a sulfonamide compound. Trachoma tends to relapse. There
are no definite critenta for cure, but quiescence of inflamma-
tion, deturgescence of the pannus, resolution of the follicles,
return of the color of the conjunctiva to the normal pink,
and ab of inclusion bodies indi that the process
is arrested.

Herpes Simplex (Dendritic Keratitis)

Dendritic keratitis is due to invasion of the cornea by the
virus of herpes suplex. The typical lesion has a branched
appearance from which the disease derives its name. As a
rule, involvement is unilateral. Loss of corneal sensitivity
distinguishes this disease from other forms of keratitis.
There is usually circumcorneal injection. Slit-lamp examina-
tion reveals the characteristically-shaped ulcer. Secoudary
bacterial invasion may result in perforation of the cornea
and ophthalmitis. Like other syndromes due to herpes sim-
plex, the keratitis has a tendency to recur; the greater the
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number of attacks, the more severe the comeal scarring and
impairment of vision.

The diagnosis of dendritic keratitis is bascd on the pres-
ence of pericorneal inflammation, absence of corneal hyper-
sensitwity, and demonstration of the typical uleer by slit-
lamp cxamination. There is no agrcement concerning the
effectiveness of antibiotic therapy; it is probably of no
value, although the application of Aurcomycin drops or
ointment to the eye has been claimed to produce cure by
some mnvestigators, Although Cortisone ointment has been
employed locally, its use in the acute phase 1s contraindi-
cated because of the danger of perforation of the cornea;
the corticosteroid may be of help late 1 the disease to de-
crease the nsk of disabling scarring. Atropme should be
instilled in the conjunctival sac except in middle-aged or
elderly individuals in whom such treatment may precipitate
an cpisode of acute glaucoma. All pattents with dendritic
keratitis should be referred to an ophthalmologist for treat-
ment,

Epidemic K.

K ivitis is an epidemic form of eye infection
which is produced by more than one kind of virus. An agent
closely related to that responsible for St. Louis encepha-
litis and one type of adenovirus have been isolated, The
disease is usually umlateral and involves pnmanly the eye-
Lids, although keratitis may develop and cause corneal per-
foration. Secondary bactenal invasion may take place, The
commonest symptom is a “sandy” feeling in the involved
eye. There is conjunctival and ci neal infl jon,
Few or no general manifestations may be present, although
severe headache and high fever are notable in some cases.
The pre-auricular node on the affected side is enlarged.
Encephalitis is a rare hicati

The d is of ker

B

ivitis is suspected when an
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nus consisting of fibroblasts and bload vessels. This invades
the cornea, produces ulceration, and, with organization,
leads to scarring and eventually to total Joss of vision.

The diagnosss of trachoma is suspected when the char-
acteristic clinical findings are present in an individual whe
lives in or has recently left an endemic area, Demonstration
of the typical cytoplasmic inclusion bodies in stained prepa-
rations of conjunctival and corneal scrapings establishes the
etiology.

There is no specifie cure for trachoma. The sulfonamides
are the best drugs for treatment and should be given in full
doses for at least 2 weeks, Oxytetracycline (Terramycin)
and chlortetracycline (Auxeomycm) are active against the
wrachoma virus; chl icol is much less effective, and
penicillin, bacitracin, and streptomycin are of no value.
When the chronic stage of the disease is present, therapy
includes removal of panuus together with administration of
a sulf ide ¢ d. Trach tends to relapse. There
are no defimite criteria for cure, but quiescence of inflamma-
tion, deturgescence of the pannus, resolution of the follicles,
return of the color of the conmjunctiva to the normal pink,
and absence of inclusion bodies indicate that the process
is arrested,

Herpes Simplex {Dendritic Keratitis)

Dendritic keratitis is due to mvasion of the comea hy the
virus of herpes simplex. The typical lesion has a branched
appearance from which the disease derives its name. As 2
rule, involvement is umlateral. Loss of corneal sensitvaty
distinguishes this discase from other forms of keratitis.
There js usually circumcorneal injection. Slit-Jamp examina-
tion reveals the characteristically-shaped ulcer. Secondary
bacterial invasion may result in perforation of the cornea
and ophthalmitis. Like other syndromes due to herpes sim-
plex, the keratitis has a tendency to recur; the greater the



CHAPTERN VI

INFECTIONS OF THE UPPER
RESPIRATORY TRACT

Approximately two-thirds of all the illness that involves
families affects the upper respiratory tract. Only about 3 per
cent are due to agents which are affected by antimicrobial
drugs, however, Children between the ages of 1 and 8 years
suffer an average of eight respiratory infections per year of
which only cne, or at the most two, are due to bacteria, After
the age of six, this type of discase decreases in frequency,
but in an average famly there are still about six infections
of the respiratory tract in each person per year. The incidence
is lowest in elderly individuals. The reason for this is not
known, but it is probably not due to the development of
specific immunity.

INFECTIONS OF THE PHARYNX

The symptoms and signs which develop with pharyngitis
are, with a few exceptions, qualitatively similar, although
quantitatively they are quite vanable, some being mild and
others very severe. The physical changes which appear with
invasion of the pharynx by different microorganisms are,
for the most part, not sufficiently characteristic to allow an
etiologic diagnosis to be made. There are some exceptions
to this lization; these are di d in detal below.
As the physician gains increasing experience with the prob-
lem of pharyngeal mfection, he becomes increasingly aware
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epidemic of conjunctivitis occurs in which the eye involve-
ment is primarily unilateral. It can be proved by the demon-
stration of a rising antibody titer to either type of virus,
There is no specific treatment.
N, le Virus Conjunctiviti

Newcastle virus infection produces an epidemic disease of
chickens characterized by pneumoencephalitis in young
birds and pneumonia in older ones. Individuals who work
with infected fowl may develop a conjunctivitis, especially
if blood from the chickens is accidentally introduced into
the conjunctival sac. The characteristic manifestation is
unilateral conjunctival inflammation with or without ipsi-
lateral preauricular lymphadenopathy. Chills may be pres-
ent, although fever is uncommon. The diagnosis can be
established by isolation of the virus from the conjunctival
exudate; this 1s not practical, however. Detection of a rising
titer of neutralizing antibody for Newcastle virus 1n serums
obtained early and late in the course of the infection estab-
lishes the specific etiology. None of the presently available
sulfonamides or antibiotic agents are of therapeutic value.
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but in an average fanuly there are still about six infections
of the respiratory tract 1 each person per year. The incidence
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known, but it is probably not duc to the development of
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INFECTIONS OF THE PIARYNX

The symptoms and signs which develop with pharyngtis
are, with a few exceptions, qualitatively simlar, although
quantitatively they are quite vanable, some being mild and
others very severe. The physical changes which appear with
invasion of the pharynx by different microorgamsms are,
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to this lization, these are d d in detail below.
As the physician gains increasing experience with the prob-
lem of pharyngeal infection, he becomes increasingly aware
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of the difficulty involved in establishing the cause of a sore
throat purely on the basis of physical examination.

Acute and chrome pharyngitis may be produced by bac-
terta, viruses, spirochetes, and fungi. Mechanical and psy-
chogenic factors may cause sore throat difficult to distin-
guish from that due to infection.

Streptococcal Tonsillopharyngitis

The incubation period of streptococeal tonsillopharyn-
gitis is about 48 to 72 hours; it may be as short as 18 hours
or as long as 7 days. The earliest manifestations are pharyn-
geal discomfort, generalized malaise, and fever varying from
99° to 104°F. About one-third of patients have mamfesta-
tions which are so minimal that they do not visit a physi-
cian, or if they do, the presence of streptococeal infection
of the throat cannot be suspected on the basis of the physi-
cal findings. In severe cases, throat pain is marked and
swallowing very difficult. The pharynx is beefy red in color
and edematous, and the tonsils and other lymphoid tissues
are swollen. In some instances, there is considerable exu-
date, this is discrete, distributed in “patches,” yellow in
color, most prominent m the tonsillar crypts and on the
Iymphoid follicles, and wipes off easily leaving no ulcers
or bleeding pomnts. There 1s leucocytosis with an merease in
neutrophiles. When the disease 1s muld, there is only a vary-
ing degree of hyperemma and mjection of the blood vessels,
and the white blood count may be normal.

A chronic form of streptococcal infection of the pharynx
oceurs in children less than 3 years of age. The onset is
insidious and the constitutional reaction subacute, There
is frequently a mild rhinopharyngitis with a slight, thin,
excoriating discharge from the nose. The fever is moderate
at first; 1t then becomes low grade and may persist for from
4 to 8 weeks. There is usually bilateral cervical adenitis
which occasionally becomes suppurative. Catarrhal or pu-
rulent otitis media may appear. The complexion wu(_igy
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Slight ancmia and a mild degree of leucocytosis are com-
mon. Anorexia is present in almost all cases. Behavior is
crratie. Convalescence may be quite prolonged. Bacterio-
logic study of the nose and throat reveals group A Strep.
pyogencs in pure culture, or as the predominating organism.

Scarlet fever is a form of streptococcal tonsillopharyngi-
tis, although the portal of entry for the organisms may be a
site other than the upper respiratory tract. The only distin-
guishing featurc is the punctate, crythematous rash. This
disease is discussed in detail in Chapter XVI.

The complications of streptococcal pharyngitis are of two
types; suppurative and non-suppurative. The suppurative
complications result from direct spread of the organisms
from the throat or from invasion of the blood stream. Peri-
tonsillar or parapharyngeal space abscess otitis media, mas-
toiditis, ingutis, laryngutis, track or p ia fol-
low extension of infection from the pharynx. Pamnyclua are
produced by the introduction of streptococci around the
nails, when the fingers are placed in the mouth. Contact of
the skin of the face with nasal discharge contaming the
bacteria may prod, wnpetigo. B ia leads to the
development of metastatic foci of infection in many organs;
the organisms localize most frequently, however, in the
meninges, heart valves, and synovial membranes.

The ppurative Lications of st 1 sore
throat usually appear after a latent period and occur most
frequently in from 10 days to 6 weeks after invasion by the
organism has first taken place. Rheumatic fever and acute
glomerulonephritis are the most common late sequelae.
Rheumatic fever occurs in about 25 per cent of patients
with streptococeal tonsillopharyngitis and is most common
in children aged 5 to 10 years, although primary attacks
and recurrences may develop at any age. The disease which
initiates it may be very mld and not be detected by the
pahcnt or the pl i Dxﬁuse glomerul atis follows

ted or perfi trep 1 infections such as
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pharyngitis, infected eczema, erysipelas, cellulitis, or men-
ingitss. There is usually a latent period of 2 to 6 weeks be-
tween the development of the acute infection and the
appearance of Iaboratory and clinical evidence of renal in-
volvement.

Fever of low degree which persists for weeks or even
months may follow streptococcal pharyngitis. Rheumatic
fever or the childhood type of streptococcosis must be con-
sidered in these cases; in many instances, the cause caunot
be discovered and the pyrexia eventually disappears. Ar-
thralgia involving one or more of the larger joints may ap-
pear 2 to 6 weeks after the onset of infection; the jomts may
be red and swollen. Although often presumed to be the
theumatic state, this cannot always be proved since no
other laboratory or chnical manifestations of this disease are
present.

Various types of rashes may occur in 2 to 4 wecks after
the onset of streptococcal sore throat. Erythema nodosum
or erythema marginatum appear occasionally, the latter is
considered by some to be one of the major criteria of theu-
matic fever. Purpura is rare; it may be widely distributed
and loss of epidenmis or part of an extremity may follow.
Periarteritis nodosa is a very rare late complication. A very
unusual sequel is scleredema adultorum. This is charac-
terized by progressive induration and non-pitting edema of
the deeper parts of the skin and subcutaneous tissues which
become fiym and rigid and cammot be lifted wto folds.
Atrophy, pigmentation, or signs of wflammation are absent.
The changes often begin about the back of the neck and
spread to involve the front of the neck, face, back, and
chest. The lower extremities are less affected than the upper
ones, and the hands and feet usually are spared. A transitory
erythematous rash may precede Ahe induraton, The entive
process usually disappears completely within one year, leav-

ing normal skin in the previously involved areas.

The diagnosis of streptococeal pharyngtis is usually made
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when cdema, redness, lymphoid tissue enlargement, and
exudate are present in the throat. These features are often
lacking in mald cases, however. Even when they are all
detectable, diagnostic difficulty may stll arise because they
may a!so bo observed, m \:uymg degree, in carly diphthe-
dative viral pharyngitis.
The only positive method of csmbhshmg the diagnosts of
streptococeal pharyngitis is isolation and identification of
the organism. This is readily done on b]ood agar mcdm
Even with the best technical p i can
be recovered in no more than 90 to 95 per cent of cascs.
Material obtamed by throat swab should be cultured as
quickly as possible and not allowed to dry. The recosery of
the bacteria does not always indicate a causal connection
between them and the discase process, because they may
represent only a carrier state, In order to prove the etiologic
relationship, it is necessary | to show that the streptococcus
group A pol ide. This is only very rarcly
mdxcatcd but 1t mzly be important i evaluating the clinical
significance of the organism; if it is a member of groups
other than A, C or G, it is probably of httle or no signifi-
cance.

If a diagnosis of streptococcal pharyngitis cannot be es-
tabhshed during the acute phase, it can often be proved
retrospectively by serological methods. The most valuable
procedure is esmation of serum antistreptolysin titer. This
antibody 1nhibits oxygen labile streptolysin O, first appears
about 2 weeks after infection, and increases in quantity for
the next 4 to § weeks; 1t may remam at elevated levels for
many months and possibly even for several years Titers of
125 units or over are significant. An mncrease mn antistrepto-
Iysin 1s not diagnostic of rheumatic fever; 1t merely indicates
recent experience with the beta-hemolytic streptococcus,
Anti-streptokinase appears in the serum of about 20 per cent
of patients who have group A stxeptocuccal nfections,
Type-specific antib 1a] is first di ble in




116 THE PRACTICE OF INFECTIOUS DISEASE

from 5 to 6 weeks after infection and may persist for a year
or more; it is protective only against the serological type
which provoked its production and is ineffective against all
other types. Therapy with penicillin or Aureomycin de-
presses the formation of antistreptolysin, antistreptokinase
and antibacterial antibody.

There is at present no practical method for producing
type-specific antibacterial immumty against the beta-hemo-
Iytic streptococcus. Prophylaxis in the individual exposed
to this organism 15 best carried out by giving penicilln. The
administration of 200,000 units of this agent orally every
12 hours for 4 to 5 days produces protection against infec-
tion. A single injection of 600,000 units of Bicillin is alio
effective. One of the most important aspects of the preven-
tion of streptococcal disease is proper therapy of the acute
case. Since patients adequately treated with antibiotic are
free from streptococei in a short time, the number of con-
valescent carriers who mmght disseminate the organism is
markedly reduced. It is not necessary to quarantine contacts
with the possible exception of food handlers who can be
allowed to return to work after 4 days of chemoprophylaxis.
Erythromycin, 250 mg. every 12 hours orally, should be
used in individuals with known sensitivity to penieillin.

The treatment of streptococcal pharyngitis with sulfona-
mides is of questionable value since the effect of these
agents on the course of the disease and the eradication of
organisms from the pharynx is inferior to that of other
antimicrobial drugs. Penicillin is the antibiotic of choice in
the therapy of this infection because it not only produces
rapid clinical cure and eradication of the streptococci but
also prevents the appearance of suppurative complications.
1t has also been suggested that the mncidence of rheumatic
fever and glomerulonephritis is appreciably reduced. Several
schedules of therapy may be employed. The administration
of 300,000 or 600,000 units of procaine penicilin intramus-

e

cularly once a day is very adequate. Alternate p c
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are the intramuscular injection of 800,000 units of aqueous
penicillin every 12 hours or a single parenteral dose of
1,200,000 units of benzethacil (Bicillin}. Oral treatment is
also very effective; 200,000 units of buffered penicillin G or
the same quantity of penicillin V given every 8 hours pro-
duces rapid cure. Erythromyein, 250 mg. orally every 6
hours, can be substituted in penicillin sensitive paticnts.
Treatment must be continued for 10 days. The “broad-
spectrum” antibiotics should not be used because they do
not cradicate the organisms, and relapse of pharyngitis may
occur after therapy has been stopped. The rapid healing of
streptococeal pharyngitis by penicillin does not climmate
the necessity of carcful clinical follow-up study for the next
4 to 8 weeks in order to detect the development of rheu-
matic fever, glomerulonephntis, or other complications.

Diphtheria

Diphthena is acquired by contact with active cases or
asymptomatic carriers. Although most children are immune
to the discase, a recent study in Massachusetts has revealed
that at least 50 per cent of adults have no demonstrable
antitoxin in the blood. The commonest portal of entry for
the diphtheria bacillus is the upper respiratory tract. The
organism may, however, also invade the skin, genital tract,
eye or the middle ear. The incubation period s 2 to 4 days,
but may be as short as one or as long as 7 days.

The systemic reactions in uncompleated diphtheria are,
as a rule, of only minor to moderate severity. Although
fever is present, it is usually of low degree, 100° to 101°F.
When toxic mamfestations are absent, patients feel quite
well except for mild discomfort in the pharynx. In those in
whom the toxin exerts its effects, pallor, listlessness, tachy-
cardia, and weakness are strking. In the terminal stages of
the disease, peripheral vascular collapse is common.

The very early diphthentic membrane in the pharynx
often consists of small areas of soft exudate which resemble
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from 5 to 6 weeks after infection and may persist for a year
or more; it is protective only against the serological type
which provoked its production and is ineffective against all
other types. Therapy with penicillin or Aureomycin de-
presses the formation of antistreptolysin, antistreptokinase
and antibacterial antibody.

There is at present no practical method for producing
type-specific antibacterial immunity against the beta-hemo-
Iytic streptococeus. Prophylaxis in the individual exposed
to this organism is best carried out by giving penicillin. The
administration of 200,000 umts of this agent orally every
12 hours for 4 to 5 days produces protection against infec-
tion. A single injection of 600,000 units of Bicillin is also
effective. One of the most important aspects of the preven-
tion of streptococcal disease is proper therapy of the acute
case. Since patients adequately treated with antibiotic are
free from streptococei in 2 short time, the number of con-
valescent carriers who might disseminate the organism is
markedly reduced, It is not necessary to quarantine contacts
with the possible exception of food handlers who can be
allowed to return to work after 4 days of chemoprophylaxis.
Erythromycin, 250 mg. every 12 hours orally, should be
used in individuals with known sensitivity to penicillin.

The treatment of streptococcal pharyngitis with sulfona-
mides is of questionable value since the effect of these
agents on the course of the disease and the eradication of
organisms from the pharynx is inferior to that of other
antimicrobial drugs. Penicilln is the antibiotic of choice in
the therapy of this infection because it not only produces
rapid clinical cure and eradication of the streptococci but
also prevents the appearance of suppurative complications.
1t has also been suggested that the incidence of rheumatic
fever and glomerulonephritis is appreciably reduced. Several
schedules of therapy may be employed. The administration
of 300,000 or 600,000 units of procaine penicillin intramus-
cularly once a day is very adeq Alternate proced




INFECTIONS OF TUE UPPER RESPIRATORY TRACT 119

ing, Involvement of the trachea or larynx, or both, leads to
occlusion of the airway with the development of progressive
respiratory dufficulty which may terminate fatally unless
trachcotomy or wntubation is carmed out. In some cascs, the
membrane extends into the bronchial tree and produces
diffuse bronchopneumonia in which severe air hunger is
strking, As a rule, little or no sputum is produced until the
bronchial membrane separates and breaks up. Bronchopul-
monary diphtheria is very scrious not only because of the
presence of obstruction but alse because a large surface

theria may rarely be linuted to the larymx or trachea,
without involvement of the pharynx. This possibility must
always be kept in mind in the differential diagnosis of
‘croup”.

Studies based on electrocardiographic obscrvations have
suggested that myocarditis occurs mn about two-thirds of
patients with diphtheria. On the basis of clinical findings
alone, approximately 10 per cent have cardiac involvement,
in these, bundle branch block, incomplete or complete heart
block, auricular Sbnllation, ventricular extrasystoles or tach~
yeardia or both, or alterations in the heart sounds are de-
tectable, In the remaining 90 per cent, physical examination
is unrevealng, but ECG tracings show abnormal T waves
or 5T segments, or prolongation of aunculo-ventricular
conduction time. The fatality rate varies with the intensity
of the el diographic and physical ch it 15 ap-~
proxumately 90 per cent in patients with severe heart in-
volvement and about 5 per cent in those in whom only
minor ECG alterations are detectable. Diphtheritic heart
disease is not “benign™ despite the fact that many individu-
als survive it; Sbrosis of the myocardium has been observed
in persons who have died several weeks after having had
minor electrocardiographic abnormalities.
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the follicular pharyngitis or tonsillitis observed in strepto-
coccal and some viral infections. It is easily wiped off and
leaves no bleeding. As the disease progresses, this pseudo-
membrane coalesces to form 2 thin sheet which may cover
the tonsils or posterior pharyngeal wall, or both, and is
easily removed. Later, it becomes more dense, is white,
gray, or black in color depending on the degree of hemor-
rhage, and is firmly attached to the underlying mucous
membrane so that, when it is detached, bleeding spots are
visible. There is usually a small area of inflammatory reac-
tion about the periphery of the membrane. If there is mixed
infection, with the beta-hemolytic streptococcus for ex-
ample, the pharynx is diffusely red and edematous. In the
average case, there is very little soreness of the throat;
severe discomfort may be present in some cases. There is
only a moderate degree of leucocytosis, usually not over
15,000 white blood cells per mm?.

The membrane may spread to cover completely the phar-
ynx, tonsils, and soft and hard palates. Patients with severe
disease may present the picture of so-called “malignant”
diphtheria. This is characterized by marked swelling of the
submandibular areas and anterior neck, producing the typ-
ical “bull neck”. The breathing is noisy and carried on
through the open mouth, the breath foul, and the speech
thick. The pharyngeal tissues are red and edematous, and
the lymph nodes in the cervical region are enlarged. The
skin is pale and cool. There is great weakness. Occasionally,
purpuric eruptions of the skin may appear, particularly in
the region of the neck and the antenor chest wall. Varying
degrees of drowsiness and delinum are not uncommon.

The complications of diphtheria are of two types; those
which result from spread of the faucial membrane into the
respiratory tract and those which are produced by the ab-
sorption of exotoxm.

With extension of the pharyngeal exudate into the lower
respiratory tract, there is gradual interference with breath-
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exudate increases for about a week and then gradually
disappears when specific therapy is not given. The fatality
rate 1 patients who do not receive antitoxin is about 35
per cent; it is as high as 90 per cent when laryngeal in-
volvement is present. The time of administration of antitoxic
serum is important in determining the outcome; 1.5 per cent
of cases are fatal when antitoxin is given on the first day,
while 20 per cent die if treatment is delayed for 5 days.
The location of the disease and the type and severity of
complications are also impostant in prognosis. Infection of
the anterior portion of the nosc may be present for many
months without producing any toxic festations. This is
also true of skin diphtheria, although, in some instances,
symptoms and signs resulting from absorption of toxins may
appear after many weeks.

The presence of diphtheria is usually suspected when a

i wving the f described above is observed
in the pharynx. It must be emphasized, however, that the
exudate in the pharynx is not always typical and there are
a number of other inf in which pseud brane:
appear with which it may casily be confused. Among these
are the infectious mononucleosis, streptocoecal pharyngitis,
viral exudative pharyngutis, fusospirochetal angina, acute
moniliasis, and staphylococeal infections of the throat sec-
ondary to chemotherapy.

‘The only posiave method of establishing the diagnosis of
diphtheria is by d rating typical C. diphtherige in
stained smeass and cultures of the membrane, With some
experience, 1t is possible to make a positive diagnosis on the
basis of methylene-blue stained smears in 75 to 85 per cent
of cases, Such observations must always be confirmed by the
wsolation of the organisms. In patients who have received no
chemotherapy, the bacteria grow out an Loeffler’s medium
after only 8 to 12 hours of mcubation, If antibiotics, espe~
clally pemcillin, have been given pror to bacteriologic
study, as long as 5 days may be required before the cule
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In addition to arrythmias and sometimes in their absence,
cardiac failure may develop during the course of diphtheria.
The right side of the heart usually fails first. Pam 1 the
right upper quadrant of the abdomen is often the first symp-
tom; this results from rapid enlargement of the liver due
to acute congestion. Basal pulmonary rales are present in
some cases.

Peripheral neuritis occurs at different times in the course
of diphtheria. In severe cases, paralysis of the soft palate
and posterior pharyngeal wall may appear very early; this
is probably due to direct action of the toxin on the pharyn-
geal motor nerve endmgs. More frequently (10 per cent),
neuritis develops during the second to the sixth weck. The
cranial nerves are the ones most often involved, dysfunction
of N III, VI, VII, IX, and X being most common. Any of
the peripheral nerves may, however, be affected and paraly-
sis of the extremities, diaphragm, or ntercostal muscles
has been observed. Most striking is motor loss; sensory
changes are usually uncommon and, when present, are of
only mild degree. In a few instances, peripheral neuntis
may not occur until 2 to 8 months after the onset of diph-
theria; the clinical picture and course resemble infectious
polyneuritis. The outstanding findings are symmetrical de-
crease of sensation in a glove and stocking distribution, and
albumino-cytologic dissociation in the cerebrospinal fluid
identical to that present in the Guillain-Barre syndrome.
Motor loss and areflexia develop if the disease progresses.
Complete recovery is usual, although this may require as
long as a year. Death occurs occasionally in those with the
most extensive involvement.

Rarely, often without warning, peripheral vascular col-
lapse develops suddenly in diphtheria, The mechanism of
this complication is not known. Death usually occurs
rapidly, despite intensive therapy for shock.

Tn mild cases of untreated faucial diphtheria, the mem-
brape may disappear in 3 to 4 days. In the average case,
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because of great danger of death from anaphylactic shock.

Antitoxin must be given as carly in the course of diph-
theria as possible. Delay in treatment increases the inci-
dence of complications and death. It has been suggested
that larger quantitics of antiserum are necessary when
therapy is given late. However, since toxin is fixed instan-
taneously to tissues and then cannot be ncutralized by even
the most massive doses of antitoxin, the beneficial effect of
increasing the amount of antiserum ls highly questionable.
The diphtheritic I f in size for
24 hours after the administration of anmoun this does not
indicate too small a dose or the need for additional sero-
therapy.

Chemotherapy bas no effect in altering the clinical course
of diphtheria. The ncidence of complications and death is
the same 1n patients who receive antibiotic plus antitoxm
as in those who are given only antiserum Penicillin, how-
ever, rapidly eradicates the carrier state; 40,000 umts of
crystalline penieillin given int larly every 4 hours
for 12 days has been found to rid the pharynx of diphtheria
baclli in practically 100 per cent of cases. A single daily
injection of 600,000 units of procaine penicillin or erythro-
myews (250 mg, orally every 6 hours) for 12 days produce
the same result, It has been suggested that Aureomyein or
Terramyein may also be effective.

In obstruction of the larynx due to diphtheria, intubation
or tracheotomy may be necessary. Not much can be dene to
alter the course of diphthentic myocarditis; quinidine has
been used in an attempt to manage some of the arrthythmias,
but little has been accomplished. Procaine amide (Pro-
nestyl) may be of value 1n ventncular tachycardia in this
disease, but no experience with it has been reported. Many
investigators are of the opinion that digitalis is completely
contraindicated in congestive heart failure in diphtheria and
recommend restriction of fluids and salt and the administra-
tion of diuretics. Others, however, feel that digitalis may be
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ture becomes positive, or they may semain completely nega-
tive; it is often impossible to demonstrate the baclli in
direct smears from the pharynx in such cases. All strains
of C. diphtheriae are not virulent. In order to establish the
causal relationship of the organism to the disease, 1t is
necessary to demonstrate toxin formation. This is zccom-
plished by injecting a small quantity of a culture of the sus-
pected strain into the skin of two guinea pigs, one of which
has previously been given antitoxin. A positive reaction in the
unprotected animal and a negative one in the protected one
establishes the toxigenicity of the bacteria. An in vitro
method for demonstrating production of toxin is also
available.

The only specific treatment for diphtheria is antitoxin.
Although the dosage schedules are empiric, experience dic-
tates the use of certam quantities in specific situations, Anti-
serum must never be given until tests for sensitivity to
horse serum have been carried out. If the eye and skin re-
actions are negative after 20 to 30 minutes, antitoxin may
be given freely; even in the absence of demonstrable hyper-
sensitwvity, it is probably best to adnumster the antiserum
in divided doses to adults. The following dosage schedule
is widely used; when membrane is present on only one
tonsil, 5,000 units of antitoxin are given, and for a lesion
covering both tonsils, 10,000 units. When the entwre pharyn-
geal wall and the tonsils are involved, the quantity is m-
creased to between 20,000 and 50,000 units. In laryngeal
diphtheria, it is best to inject 50,000 to 100,000 units of
antitoxin, Because of the length of time required for serum
administered intr Jarly to reach its highest level in
the circulating blood, one-half of the dose should be ad-
ministered by this route. About one hour later, the remain-
der is given intravenously, if no reaction has occurred. De-
sensitization must be carried out in individuals highly
reactive to horse serum. The degree of hypersensitvity may
be so great rarely that serotherapy cannot be accomplished
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antimicrobial therapy, it was very difficult or impossible to
climinate the carrier state. This can now be readily accom-
plished, however, by the administration of penicillin or ery-
thromycin, as descnbed above; if bacteriologic relapse oc-
curs, a second course of therapy usually results in complete
eradication of the organisms.

H. Influenzae Pharyngitls and Epiglottitis

Pharyngutis due to H. fnfluenzae is much more common in
chuldren than i adults. It is not characterized by any spe-
cific features which allow its etiology to be established on
clinical grounds alone. The pharyngeal mucous membrane
is reddened; the lymphoid follicles may be enlarged. Rarely,
a small amount of yellow exudate is detectable. The only
method of establishing the di of infl 1 sore throat
is by demonstration of the typical gram-ncgative pleomor-
phic bacilli in gram-stamed smears and throat cultures.
Tetracycline and chloramphenicol are effective therapy. The
dose of these drugs is 025 gm orally every 6 hours. Treat-
ment should be continued for 7 days.

Acutc epiglottitis in children is most often due to H.

The 1 may also be responsible for
this mfection, cspccmlly in adults. The outstanding symp-
toms are pharyngeal discomfort and difficulty 1n breathing.
Physical cxamination usually reveals inflammation of the
pharynx and a red, markedly edematous epiglottis which is
5o enlarged in many cases that it is casily seen when the
tongue is depressed. The dagnosis of this disease 1s readily
made when the mﬂamed epxgloms is visualized. Tre;\tment
should be inuti: di: . Eather chl ! or
tetracycline, 50 to 75 mg. per Kg, in 4 equally divided doses
per day, 1s effective not only in the cases due to the influ-
enza bacillus but also in those produced by the pnesmocoe-
cus, although penicillin is the drug of choice when this
oxgamsm s present. Children with acute epiglottitis must
be Ty for evid of y obstruc-
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used with safety and with beneficial effect in this situation.
This question remains unsettled. There is no therapy for
the peripheral neuritis.

Diphtherna is, for the most part, a preventable disease.
The admimstration of alum-precipitated toxoid at the age of
3 to 6 months must be a routine procedure, “Booster” doses
should be given at the age of one year and again just before
a child goes to school. Adults should be included in the
immunization program. Although it has been suggested that
Schick testing is not necessary in those who have received
toxoid, many physicians still rely on this test to indicate the
absence or presence of protection. In addition, a Schick
test acts as a “booster”. Rarely, a serious local or systemic
reaction may follow the endermal injection of the toxin.
Although most school children are immune to diphtheria,
adults are, on the whole, susceptible. A recent study has
indicated that over 50 per cent of the adult population in
Massachusetts has no demonstrable diphtheria antitoxin in
the blood. Until recently it has been virtually impossible to
give adults diphtheria toxoid because of the high incidence
of severe constitutional reactions, The availability of highly
purified preparations of toxoid has mimmized the risk of
untoward sequelae, and made immunization of individuals
in all age groups practical, A small number of immunized
persons, even those with negative Schick reactions, may
still develop diphtheria. A recent study of 200 cases of this
disease revealed negative skin tests in 15 per cent; although
some of the patients showed complications, none died.

Indwiduals exposed to a known case of diphtheria who
have never been actively immunized should receive 5,000
units of antitoxin; such passive protection lasts for about 2
weeks. In those who have previously received toxoid, 2
“booster” dose of this material is usually sufficient to protect
them against development of the disease.

Many cases of active diphtheria are contracted from
asymptomatic carriers, Untl the development of effective
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indicated that specific viruses may frequently be responsible
for infections of the throat which may become epidemic.
The adenoviruses {adenoidal-pharyngeal-conjunctival, or
APC group) and Coxsackic viruses are examples; these are
discussed below. There are other pharyngitides, however,
from which viral agents or pathogenic bacteria have not
been isolated and in which the outstanding mamfestation is
pharyngeal exudate. This type of discase is often confused
with streptococeal sore throat. In general, there is less con-
stitutional reaction and fever, the exudate 1s not as intense,
and the inflammatory reaction and edema in the pharynx
are less marked than when streptococcal infection is present.
In individual patients, however, 1t is often very difficult to
rule out streptococcal pharyngtis, especially the mild form,
on the basis of these criteria. The white blood count is usu-
ally normal. Viral exudative pharyngitis is a benign, un-
complicated, self-limuted disease. There 1s no specific treat-
ment; antibiotics are without effect.

Adenovirus (Adenoidal-Pharyngeal-
Conjunctival, APC) Pharyngitis

A new group of viruses responsible for sporadic and epi-
demic cases of pharyngitis, as well as “viral pneumonia”
and keratoconjunctivitis, has recently been isolated. These
agents are closely related or identical to the viruses ARD
and RI67, which have been demonstrated 1 cases of undif-
{erentiated upper respiratory infections

The adenoviruses are very wid d and probably a
common cause of pharyngitis, Fever is present in about 80
per cent of cases, may be as high as 103° to 104° and persist
for as long as 10 days. Most patients have a sore throat
which is often very muld. Physical examination usually re-
veals only mild reddening or wjection of the pharynx and
enlargement of the lymphoid tissue. As a rule, there is non-
tender submaxillary Iymphadenopathy. Conjunctivitis is
present in the majority of cases and lasts, as a rule, for only
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tion, and tracheostomy carried out as soon as it appears that
the occlusion of the airway cannot be relieved by any other
method,

Hemophilus hemolyticus, an organism related to Hemo-
philus influenzae, may rarely produce pharyngitis. The two
types of disease cannot be differentiated clinically. The two
organisms are distinguished by the fact that H. hemolyticus
colonies on blood agar are surrounded by a clear zone of
complete hemolysis. It must be kept in mind that ths spe-
cies is not infrequently a component of the normal microbial
flora of the throat. The treatment is the same as that for
disease produced by H. influenzae.

Staphylococcus Aureus Pharyngitis

Staph. gureus is commonly present in the throat of normal
individuals. It is rarely, if ever, a primary cause of pharyn-
gitis. In some individuals who have been receiving anti-
biotics, especially the “broad spectrum” drugs, thick exudate
appears on the pharynx and tonsils and a membrane re-
sembling closely that present in diphtheria develops. Al
though this may be due to yeast infection in some cases, in
a few the only organism which can be isolated is a coagu-
lase-positive hemolytic Staph. aureus. The diagnostic diffi-
culty in this situation is attaching causal significance to the
staphylacocei since they are so frequently present normally.
It has been the writer’s practice to treat this syndrome after
it has been proved pot to be due to diphtheria, infectious
mononucleosis, or mycotic infection, and Staph. aureus is
the sole organism present in a patient with fever and leu-
cocytosis. The therapy used has been 0.25 to 0.5 gm. of
chloramphenicol plus the same quantity of erythromycin
given orally every 6 hours for 7 to 10 days,

Viral Exudative Pharyngitis

Not all cases of acute pharyngitis in which exudate is
present are due to bacterial invasion. Recent studies have
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indicated that specific viruses may frequently be responsible
for infections of the duoat \vhxch may bccomc cpndcmxc
The adenoviruses (ad I-pharyng ival, or
APC group) and Coxsackic viruses are examples; these are
discussed below, There are other pharyngitides, however,
from which viral agents or pathogenic bacteria have not
been isolated and in which the outstanding manifestation is
pharyngeal exudate. This type of disease is often confused
with streptocaccal sore throat. In general, there is less con-
stitutional reaction and fever, the exudate 1s not as intense,
and the inflammatory reaction and edema in the pharynx
are less marked than when streptococeal infection is present.
In individual patients, however, it is often very difficult to
rule out strep 1 pharyngitis, ially the mild form,
on the basis of these criteria. The white blood count is usu-
ally normal. Viral exudative pharyngtis is a benign, un-
complicated, self-limited disease. There is no specific treat-
ment; antibiotics are without effect.

Adenovirus ( Adenoidal-Pharyngeal-
Conjunctival, APC) Pharyngitis

A new group of viruses responsible for sporadic and epi-
demic cases of pharyngitis, as well as “viral pneumonia”
and keratoconjunctivitis, has recently been 1solated. These
agents are closely related or identical to the viruses ARD
and RI67, which have been demonstrated in cases of undif-
ferentiated upper respiratory infections.

‘The adenoviruses are very widespread and pmbably a
common cause of pharyngitis, Fever is present in about 80
per cent of cases, may be as high as 108° to 104° and persist
for as long as 10 days. Most patients have a sore throat
which 15 often very mild. Physical examination usually re-
veals only muld reddening or injection of the pharynx and
enlargement of the ly-mphmd hssue As a rule, there i is non-
tender submaxillary hy, Conj { is
present in the majority of cases and lasts, as a rule, for only
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a few days, although it may be present for 8 weeks; 1t is
usually unilateral and is characterized by mild injection of
the bulbar and palpebral conjunctivae and ipsilateral pre-
auricular lymphadenopathy. Exudate in the conjunctival
sac is very rare and, when present, usually serous. Head-
ache is common, and muscle, bone, and joint aching oceurs
occasionally; these may cause confusion with influenza. The
incubation period is from 5 to 10 days. The disease is more
common in children than in adults; in the older age group,
it is more frequent in women than men. The period of
communicability is about 9 days after invasion takes place.

The possibility of pharyngitis due to the adenoviruses is
suspected in patients with a sore throat and unilateral con-
junctivitis. The established presence of the disease in a
family or community is of epidemiologic help. The definitive
diagnosis can be made on the basis of serologic tests; these
are at present available, however, only in research labora-
tories, There are no effective methods of treatment. A vac-
cine containing several serotypes of the virus has been
shown experimentally to produce protection against invasion
by the agents which it contains.

Infectious Mononucleosis

Although the specific causative agent of infectious mono-
nucleosis has not been isolated or identified, it is probably
a virus. The disease is transmitted by way of the respiratory
tract. Kissing has recently been implicated as the most com-
mon mode of spread of this infection.

Approximately 75 to 90 per cent of patients with infec-
tious mononucleosis have a sore throat. The appearance of
the pharynx is variable. In some cases, only mild injection
of the mucous membrane is apparent. In others, there is
marked reduess and edema, and the lymphoid tissue is
swollen. A membranous pharyngitis very difficult to distin-
guish from diphtheria or an ulcerative process due to fuso-
spirochetal infection is present in some instances; the latter
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occurs most ofter when there is marked leukopenia. Very
rarcly, pharyngeal diphtheria and infectious mononucleosis
may occur simultaneously; for this reason cultures for C.
diphtheriae must be made in all cases in wlich membrane
appears in the throat.

Lymphadenopathy 1s the rule In infectious mononucleosis.
Only a single lymph nodc may be involved, or the process
may be g ly is very but
may be absent throughout the entire illness in a small num-
ber of cases. Various types of skin eruptions may appear
and cause confusion with measles, scarlet fever, rubella,
and diseases 1 which petechial and purpuric rashes are
present. Hepatic dysfunction, as determined by excretion
of bromosulfalein, is detectable in most patients in the early
phase of infection. Severe liver involvement with jaundice,
biliuria, hepatomegaly, and laboratory evidence of hepato-
cellular damage occurs m some, the syndrome cannot be
differentiated clinically from infectious hepatitis. Hematuria
is occasmmlly observed. Edema of the upper eyelids is

indistinguishable from “atypical viral
pneumomn occurs m 10 per cent of cases. Meningitis or
severe develops infrequently, the num-

ber of cells in the spmnl fluid is increased, and “atypical
Iymphocytes” are sometimes noted. Penipheral neuntis may
appear. Pleural effusion has been reported in one patient.
A significant degree of anemia is uncommon.

The diagnosis of infectious mononucleosis is usually sus-
pected clinically when pharyngtis, lymphadenopathy, and
splenomegaly are detected in individuals who have “atypical
Iymphocytes” in the peripheral blood smear. The same type
of cell may be observed, however, in infectious hepatitis,
measles, and other viral exanthemata. In the early stages of
the disease, the white blood count is often elevated with an
increase in neutrophiles; it may be as high as 50,000 to
60,000 per mm®. In some cases, there is leukopenia, the
number of cells being as low as 2,000 to 8,000 with 70 to
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80 per cent lymphocytes, many of which are “atypical”.
Proof of the presence of infectious mononucleosis rests on
the demonstration of a significant titer of “heterophile anti-
body” in the serum. This test is positive in 95 per cent of
patients; 7 to 8 weeks may be required, in some instances,
before the titer reaches a diagnostic level. Infections with
certain bacteria or the administration of horse serum also
produces a positive reaction. Many people have a “normal”
heterophile agglutinin. The Davidsohn exclusion test dif-
ferentiates the 3 types of antihody. The one resulting from
the injection of horse serum is removed by contact with
guinea pig kidney or beef erythrocytes. “Normal” heterophile
agglutinin is absorbed by gumnea pig kidney but not by beef
erythrocytes; the opposite is the case in infectious mono-
nucleosis. A diagnostic titer of heterophile antibody in in-
fectious mononucleosis is 1-128 or higher; a level of 1:64 is
suggestive. Most significant is the demonstration of an in-
crease m antibody when convalescent and acute pbase
serums are compared. Heterophile agglutination indistin-
guishable from that of infectious mononucleosis appears
with lymphoma or lymphosarcoma, very rarely. A helpful
point in distinguishing these 1s the progressive development
of anemia when Hodgkin's disease is present.

Infectious mononucleosis 1s usually 2 benign disease, and
complete recavery is the rule. Recrudescence is not rare,
however. In some cases, manifestations persist for 2 to 8
months, Patients with severe hepatitis may be il for 8
months or longer. Death is very rare; it has followed rupture
of the spleen or severe meningoencephalitis. “Atypical”
lymphocytes may be present in the penpheral blood, and
the lymph nodes remain enlarged for a long time after the
acute disease.

There is no specific therapy for infectious mononucleosis.
Antibiotic agents do not exert a favorable effect on the
disease unless there is secondary bacterial infection of the

- | — T
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pharynx, In the rare case in which virulent diphtheria bacilli
are isolated from the throat, treatment for diphtheria as
described above must be instituted.

Herpes Simplex Stomatopharyngitis

The first exposure to the virus of herpes simplex may lead
to the development of a severe vesicular pharyngitis and
stomatitis in some patients. This occurs most often in young
children, but appears rarely even in adults who come in
contact with the virus for the first time. Fever which may
be as high as 105°F. and generalized aching are common
symptoms. Pain in the mouth and throat are often so intense
that chewing and swallowing are difficult. Exammnation re-
veals multiple vesicles of different size on the buccal mucous
membrane, pharyngeal wall and tongue. The lesions contam
clear fluid and are surrounded by a small zone of inflam-
matory reaction. They rupture early and leave shallow ul-
cerations which are covered by thin, white or gray, pseudo-
membrane. The white blood count is usually normal.
Despite the severity of the illness, practically all patients
recover. The only important compheation is encephalitis
which occasionally produces death.

The diagnosis of herpes simplex stomatopharyngitis may
be suspected when a vesicular pharyngitis is present m a
patient with a history of recent exposure to a “fever blister”;
the contact is often by way of kissing, dnnking from a
common glass, or, in very young infants, suckling at the
breast which is the site of a localized herpetic infection, The
dagnosis is specifically established by demonstration of a
tising neutralizing antibody titer for herpes simplex virus
The disease does not respond favorably to any antibiotic
agents.

Sore Throat in Syphihs

Sore throat may appear in secondary syphilis. It is usually
a of the lized mucous b

invol:
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80 per cent Iymphocytes, many of which are “atypical’.
Proof of the presence of infectious mononucleosis rests on
the demonstration of a significant titer of “heterophile anti-
body” in the serum. This test is positive in 95 per cent of
patients; 7 to 8§ weeks may be required, in some instances,
before the titer reaches a diagnostic level. Infections with
certain bacteria or the administration of horse serum also
produces a positive reaction. Many people have a “normal”
heterophile agglutinin. The Davidsohn exclusion test dif-
ferentiates the 3 types of antibody. The one resulting from
the injection of horse serum is removed by contact with
guinea pig kidney or beef erythrocytes. “Normal” heterophile
agglutinin is absorbed by guinea pig kidney but not by beef
erythrocytes; the opposite is the case in infectious mono-
nucleosis. A diagnostic titer of heterophile antibody in in-
fectious mononucleosis is 1:128 or higher; a level of 1:64 is
suggestive. Most signifi is the d ration of an in-
crease in antibody when convalescent and acute phase
serums are compared. Heterophile agglutmation indistm-
guishable from that of infectious mononucleosis appears
with lymphoma or lymphosarcoma, very rarely, A helpful
point m distinguishing these is the progressive development
of anemia when Hodgkin’s disease is present.

Infectious mononucleosis is usually a benign disease, and
complete recovery is the rule. Recrudescence is not rare,
however. In some cases, manifestations persist for 2 to 3
months. Patients with severe hepatitis may be ill for 3
months or longer. Death is very rare; it has followed rupture
of the spleen or severe meningoencephalitis. “Atypical”
lymphocytes may be present m the peripheral blood, and
the Iymph nodes remain enlarged for a long time after the
acute disease.

There is no specific therapy for infectious mononucleosis.
Antibiotic agents do mot exert a favorable effect on the
disease unless there is secondary bacterial infection of the
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marked prepond of fusif organi and spiro-
chetes. Cultures are not practical because of the technical
difficultics involved in growing the highly anaerobic fusi-
form bacilli. Careful judgement must be exercised in estab-
lishing a causal relationship between the bacteria observed
in smears and the disease beeause a small number of these
organisms are always present in the throats of normal per-
sons.

The treatment of choice for fusospirochetal pharyngitis
is penicillin. In moderately severe cases, the injection of
600,000 to 1,200,000 units of procaine penicillin daily for
10 days produces complete cure. If the mfection is very
severe and the constitutional reaction marhed, hospitaliza-
tion is desirable; in such instances, it is best to administer
250,000 to 500,000 umts of crystalline benzyl penicillin G
intramuscularly every 4 to 6 hours for 10 days. Good results
have been produced in mild infections with chlortetra-
cychne (Aureomycin); a dose of 0.25 to 0.5 gm. orally every
6 hours for 10 days is adequate.

Myeotic Infection of the Pharynx

Moniliasis of the buccal mucous membrane, throat and
tongue (thrush) 1s relatively common in neonatal children
bom to mothers with vaginal moniliasis; the infection is very
superficial in these cascs. Discrete patches of white “exu-
date” on the mucous membranes 1s the characteristic find-
ing The disease is readily curable by irrigating the mouth
and throat with stenile water. In older individuals, momliasis
of the pharynx may occur during the course of acute or
chronic debilitating systemic conditions. At present, the
most common cause of this type of infection 15 the admin-
istration of antbiotics, especially the “broad spectrum”
drugs, which results in suppression of other organisms in
the throat and overgrowth and mvasion by Monilia (Con-
dida). The lesions are often numerous and widely distrib-
uted in the mouth and pharynx. They are painful, shallow
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ment that occurs in this stage of the disease. The pharynx
may be only mildly injected, or “mucous patches” of the
same type as are present on the buccal mucous membrane
or tongue may be observed. The possibility of syphilitic
pharyngitis should be suspected in any case of prolonged
pharyngeal discomfort or when lesions suggestive of “mu-
cous patches” are detected. The diagnosis is confirmed by
serologic tests and dark-field examination of the lesions in
the throat. The treatment is that of other forms of syphilis.

Fusospirochetal (Vincent's) Angina

Fusospirochetal pharyngitis occurs most commenly in
indiwiduals with underlying localized or systemic disease.
Thus, it is often secondary to fusospwochetal gmgwitis
(treach mouth), local mjury in the pharynx, agranulocyto-
sis, leukema, or infectious mononucleosis. It may also be
observed, however, in normal individuals. In severe cases
of Vincent’s angina, the temperature may be markedly ele-
vated, the white blood count high, and the patient may
appear severely ill. With milder infections, the constitutional
reaction is less marked, and the chief complaint is of sore
throat. Examination of the pharynx usually reveals a num-
ber of ulcers of varying size the bases of which are covered
by gray, necrotic pseudomembrane which may cause bleed-
ing when removed. The breath has a distinctive foul odor
resembling rancid butter and characteristic of anaerobic
bacterial growth.

In most instances, no complications develop. In a rare
case, however, extensive necrosis of the pharyngeal tissue
may occur and result in loss of the tonsils, soft palate or
parapharyngeal structures with erosion into the internal
carotid artery and death by exsanguination, The infection
may spread from the pharynx to the lungs or genitalia.

The diagnosis of fusospirochetal angina is made on the
basis of the appearance of the pharyngeal lesion and the
demonstration, in gram-stained smears of exudate. of a
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marked preponderance of fusiform organisms and spiro-
chetes. Cultures are not practical because of the technieal
hificulties involved in growing the highly anacrobic fusi-
form baalli. Careful judgement must be exercised in estab-
lishing a causal relationship between the bacteria observed
in smears and the discase because a small number of these
organisms are always present mn the throats of normal per-
sons.

The treatment of choice for fusospirochetal pharyngitis
is penicillin. In moderately severc cases, the injection of
600,000 to 1,200,000 umits of procaine penicillin daily for
10 days produces complete cure. If the infection is very
severe and the constitutional reaction marked, hospitaliza-
tion is desirable; in such instances, it 1s best to administer
250,000 to 500,000 units of crystalline benzyl penicillin G
intramuscularly cvery 4 to 8 hours for 10 days. Good results
have been produced in muld infections with chlortetra-
cychine (Aurcomycin); a dose of 0.25 to 0.5 gm. orally every
6 hours for 10 days is adequate.

Mpycotic Infection of the Pharynx

Moniliasis of the buccal mucous membrane, throat and
tongue (thrush) is relatively common in neonatal children
born to mothers with vaginal moniliasis, the infection is very
superficial in these cases. Discrete patches of white “exu-
t'iate" on the mucous membranes is the characteristic find-
ing. The disease is readily curable by wrigating the mouth
and throat with sterile water. In older individuals, moniliasis
of the pharynx may occur during the course of acute or
chronic debilitating systemic conditions. At present, the
most common cause of this type of infection 1s the admmn-
istration of antibiotics, especially the “broad spectrum”
drugs, which results in suppression of other organisms in
the throat and overgrowth and invasion by Monilia (Can-
dida). The lesions are often numerous avd widely distrib-
uted 1n the mouth and pharynx. They are pamful, shallow
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ulcers covered by heaped-up white exudate. Fever and con-
stitutional reaction are slight or absent.

The diagnosis of Candida pharyngitis is suggested by the
appearance of the lesions. It is established by demonstrating
the organisms in stained smears or in cultures on Saboraud’s
medium. It must be stressed, however, that the mere pres-
ence of Monilia in a culture or smear does not prove that it
is responsible for the disease because this organism is pres-
ent in the throats of normal individuals.

The treatment of choice for monilial pharyngitis is the
application of one per cent gentian violet to the lesions twice
a day. It has recently been suggested that irrigation with
salutions of Nystatin (Mycostatin) is also effective.

The “Common Cold”

The “common cold” is an acute, epidemic respiratory in-
fection. The etiology is unknown, but the clinical and epi-
demiologic features are consistent with a viral disease, This
syndrome may be produced by some specific viruses or by
irritative or allergic factors and cause considerable diagnos-
tic confusion. Extraneous factors do not produce the disease.
Experimental studies have shown, for example, that chilling
is not responsible for the “common cold”, although it may
cause nasal obstruction and pharyngeal discomfort. A patient
carrying the agent of the “common cold” may be more
susceptible to invasion by the “virus” if subjected to chilling
or over-heating, however.

The “common cold” becomes epidemic during 3 periods
of the year; September and October, January and February,
and April and May. The largest number of cases appears in
the winter. The disease is mildest in the spring.

The symptoms of the “common cold” are coryza, rhinor-
rhea, nasal obstruction, and sneezing. The nasal discharge
is at first thin and copious, and then becomes more viscous
not infrequently, purulent. Fever and cough are un-

d, ; n
- on. The white blood count is normal. The disease is

Comin
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self-limiting and usually lasts only 1 to 2 days, although
mamfcsmuons may persist for as long as 2 wecks., Most

p are the complications which occur, These are duo
to secondary bacterial invasion and include acute otitis
medza, purulent sinusitis, and pncumonia.

The diagnosis of the “common cold” is very difficult to
make with certainty because of the other conditions with
which it may be confused, Differentiation from vasomotor
or nllcrgxc rhimtis or nasal obstruction due to chemical or

1 irritation, for ple, may be impossible. There
are no specific serologic tests.

There is no specific therapy. Anthistaminic drugs are use-
less. The antibiotics are of no value, Prophylaxis with anti-
microbial agents does mot decrcase the risk of secondary
bacterial infection and should not be employed, because the
organisms which may be responsible for p
occwrring when these drugs are being given are often in-
sensitive and very difficult or unpossnblc to eradicate. Com-

I ilable “cold ines” are totally ineffective in
preventing the “ cold”. Avoid. of di
and contact with individuals wath “colds™ is the best pro-
phylactic measure.

Viral Influenza

There are § main serologic types of virus—A, B, and C;
several antigenic vanants of types A and B have been
responsible for infection. The most recent epidemic of in~
fluenza (1957) has been found to be due to a vanant of
type A virus immunologically distinct from other mutants
of this type. This epidemic started 1n Northern China and
then spread over the Orient producing a large number of
cases in China, Formosa, Philippines, Smngapore, Malaya,
Indonesia, Japan, and India; for this reason it has been
referred to as “Asiatic” or “Oriental flu”. At the time of
writing of this book, epidemic foci of the same type of m-
fection are being reported from various areas in the United
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States and Europe. There is a certain epidemic periodicity
associated with the specific serotypes. For example, type A
is responsible for epidemics every 2 to S years, while type B
is involved in large outbreaks about every 4 to 5 years. The
attack rate is usually very high; 20 to 30 per cent of non-
immune contacts contract influenza once it appears in 2
community. There are always more inapparent than clini-
cally recognized infections.

There is no cross immunity between the different types of
influenza virus. For example, a patient recovered from in-
fection with type A may have a second attack due to type
B. The incubation period of influenza is 12 to 48 hours. The
onset is abrupt. Many patients can state the exact hour at
which they became ill. The first manifestations may be
syncope and collapse. Mild to moderate prostration, fever
as high as 105°, generalized muscle and bone pain, back-
ache and headache occur in more than 60 per cent of cases.
Pain on movement of the eyes is frequent. Nasal discharge,
dry cough, reddening of the conjunctivae and sore throat
are common. Among the uncommon mamfestations (1855
than 20 per cent) are very severe prostration, nausea, vomit-
ing, diarthea, and abdominal pain, Physical examination re-
veals a severely ill, prostrated, febrile patient. Bradycardia
relative to the degree of elevation of the temperature is usual
The face is flushed, and there is a varying degree of con-
junctvitis. The mucous membrane of the nose and pharynx
are red and edematous and, in severe cases, the site of mul-
tiple punctate hemorrhages; epistaxis is not unusual. Cya-
nosis may appear in some instances. In most cases the Jungs
are normal; in some, there may be occasional rales or rhon-
chi. The spleen is often palpable. The white blood count
is usually depressed, although leucocytosis may be present.
Symptoms persist for about 3 to 5 days. The complications

of infli result from dary bacterial i ion and are
infrequent. Sinusitis, otitis media, and pneumonia may ocour
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and be due to Staph. gurcus; pulmonary involvement may,
however, be produced by the influenza virus itsclf. Myo-
carditis and heart failure leading to death is a rare complica-
tion.

Marked asthenia is practically always present during con-
valescence from influcnza. Weakness and casy fatiguability
may be stnking for as long as a month or more. The fatality
rate in cpidemic or sporadic influenza is very low. Death
occurs most often in elderly individuals or when complica-
tions develop.

The diagnosis of influenza is usually made on clinical
grounds. The presence of gencralized aching, some degree
of prostration, sore throat, multiple punctatc hemorrhages

in the nasal mucous memt high fever, leu} ia, and
bradycardia suggcst the possibility of the discase. Serologic
studies blist I of the infection, usually in

Since lhe fl virus agglutinates red blood

cells, ‘the demonstration of a mmimum of a four-fold in-
crease in the anti-hemagglutinin titer of acute and conva-
lescent phase serums 15 diagnostic.

Chemo!hempy does not alter the course of influenza. The

istration of ch hylaxis is g1 ble. B

of an i d D uhly to d y infection of the
lungs by Staph. aureus, particularly 1o epidemic cases, how-
ever, it has been suggested that 600,000 units of procaine
penicillin be given daily. Proof for the effectiveness of this
measure 15 stll lacking; the possibility of invasion by anti-
biotic-resistant organisms must be kept constantly in mind.
The writer prefers to withhold drugs.

Infuenza may be prevented by a single injection of in-
activated viral vaccine in about 60 to 85 per cent of patients;
immunity lasts for about 8 to 9 months, The vaccine pro-
duces severe constitutional reactions with fever, headache,
geverabzed aching and nausea 28d vommng in some in-

dividuals. The main drawback to the practical application of
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this material, however, is the fact that an epidemic may be
due to a serological type of virus which is not present in the
vaccine. When an outbreak of the disease occurs, it 18 im-
perative that the responsible serotype be isolated and identi-
fied as rapidly as possible. If it is different than the omes
present in the available vaccine preparation, it should be
included promptly in order that immunization may be most
effective.

Coxsackie Virus Infection

Infection with group A Coxsackie virus produces herpan-
gina. This is an epidemic disease which mvolves primarily
children but may also affect adults. The manifestations are
limited to the pharynx, examination of which reveals a
cluster of 6 to 8 or 10 vesicles usually i one area on the soft
palate, There are no other abnormal physical findings except
for a moderate degree of fever. The white blood count is
normal. The disease lasts for 4 to 5 days to a week or longer,
and recovery without complications or sequelae is the rule.
The diagnosis is confirmed by demonstration of a rising
antibody titer for group A Coxsackie virus m acute and con-
valescent serums. There are no specific methods of preven-
tion or treatment.



CIIAPTER VII

INFECTIONS OF THE LOWER
RESPIRATORY TRACT

IxFECTIONS OF TIE LARYNX AND TRACHEA

Acute laryngitis and tracheitis are usually secondary to or
accompany infections of the upper respiratory tract; bron-
chial involvement is often also present. The infectious agents
most frequently responsible for this type of disease are the
same as those which produce pharyngitis most commonly
{Chapter VI). The outstanding mamfestations of laryn-
gotracheitis result from inflammation, edema, and narrowing
of the lumen of these structures and include cough, pain
and tendemness over the larynx and trachea, “croupy”
breathing, and wheezing. These vary considerably in sever-
ity, and all are not present 1 every case. Fever of varying
degree and maluise are common. In some cases, especially
children who are not treated or in whom therapy is inef-
fective, signs of obstruction of the airway may appear and
progress with startling rapidity. At first, there is only wheez-
ing inspiration. This is usually followed by inspiratory stri-
dor or “croup”. With more marked occlusion, tachypnea,
dyspnea, dilatation of the alae nasi, increasing restlessness,
use of the accessory muscles of respiration, and retraction of
the nbs and lower stemum appear. In the most advanced
stage, cyanosis, lethargy, stupor, and finally coma are strik-
ing before death takes place. 'The possibility of a foreign
body in the airway must be ruled out in every mstance. In
139
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very young babies, severe pneumonia or bronchiolitis with-
out laryngeal or tracheal obstruction may be accompanied
by inspiratory retraction of the nbs and lower sternum,
wheezing, dyspnea, and use of the accessory muscles of
respiration. Laryngospasm due to rickets may also produce
the syndrome. Among the other conditions which must be
considered when manifestations of airway occlusion are
present are congenital abnormalities of the vascular tree
(rings crossing or enclosing the trachea), laryngismus strid-
ulus, enlarged tongue which falls back into the pharynx
when a child is lying down, paralysis of the vocal cords,
epiglottitis, and glottal or laryngeal spasm.

The diagnosis of laryngotracheitis is made on the basis of
the characteristic signs and symptoms. The etiology is
established by culture of the pharynx or of material obtamed
from the larynx or trachea. Most cases are due to viruses.
It is most important to determine as quickly as possible,
however, whether such organi as the p
beta-hemolytic streptococcus, or H. influenzae are present
since they can be eradicated by antimicrobial agents, There
is one form of the disease of probable viral origin in which
the clinical course is sufficiently characteristic to be diag-
nostie. This is usually referred to as “simple croup”. It occurs
in young children who have previously been quite well es-
cept for a mild “cold” which has been present for 1 to 2
days. The patients waken suddenly, most often between 10
p.m. and 2 A, with “croupy” breathing; use of accessory
museles of respiration and cyanosis may be observed in
severe cases. The symptoms usually last for about one hour
and disappear spontaneously; they often recur at the same
time for the next 2 or 8 nights. Older siblings have often had
the same syndrome.

The treatment of laryngotracheitis is variable and de-
pends on the nature of the infecting agent and the severity
of the disease. In mild attacks, accompanied only by hoarse-
ness and laryngeal discomfort and which a -
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ponent of an “upper respiratory infection”, inhalation of
steam and rest of the voice are often sufficient therapy. In
severe laryngotracheiti ially in child the use of
antibiotic agents must be senous]y considered despite the
fact that these drugs have no effect when viruses are in-
volved. The white blood count is not helpful in distinguish-
ing bacterial from viral infection because it may be elevated
or normal in both. Because the disease often progresses
rapidly and produces mrway obstruction and death before
its exact etiology can be determined, it 15 safest to assume
that bacteria are responsible and to administer an antimi-
crobial drug. Cultures must be obtained before therapy is
insituted. If bacteriologic studies indicate later that the
agent first selected is not ideal, the most effective one must
be substituted at once. Tetracycline or chloramphenicol, 50
to 75 mg. per Kg. divided into 4 doses given at 6 hour in-
tervals is the best initial therapy for h.ryngouachcms in

b 1t 1s eff agamst H. § which is
the most common responsible organism in this age group.
In adults, it is safest to start with 200,000 units of crystalline
benzyl peniaillin G intramuscularly every 4 hours. If, after
all bacteriologic and other investigations have been carned
out, 1t is apparent that a virus is concerned, chemotherapy
should be stopped. Patients with difficulty 1n breathing
should first be given a trial of exposure to cold moist oxygen
or steam. If the symptoms have not improved after one to
two hours, tracheotomy should be carried out. Sedatives
must never be admimnistered when restlessness is present be-
cause, by producing dmwsmess or sIeep, they may decrease
the voluntary effort required to ventila-
tion. Tracheotomy must never be delayed until cyanosis has
appeared. Caution should be exercised in examining the
pharynx of children who have been hypoxic for any length
of time as a result of airway obstruction; the insertion of a
throat stick 1 such cases has been reported to produce sud-
den cardiac standstill and death.
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Tuberculous Laryngitis

When laryngitis is persistent, the possibility of tuberculous
infection must be considered. This is always secondary to
pulmonary involvement. The lesions first appear at the level
of the vocal cords or the arytenoids in the posterior part of
the larynx. Diffuse swelling or tubercle formation is present
at the posterior end of one or both cords, in the arytenoid
space, or in the cartilages, As the disease progresses, casea-
tion and ulceration lead to the formation of wregular, shal-
low, rugged ulcers and finally to fibrosis and stenosis of the
larynx.

The symptoms of tuberculous laryngitis are usually very
mild. They are at first present only on awakening when the
patient notices hoarseness and shght soreness in the larynz.
If the lesions progress, hoarseness is present continuously,
and moderate to severe cough appears. Pain is not a major
feature unless invasion of the laryngeal cartilages takes
place. When the epiglottis is involved, it is red and edema-
tous and becomes deeply ulcerated. With such extensive
disease, dysphonia, dysphagia and salivation are striking.

The diagnosis of tuberculous laryngitis should be sus-
pected in any case of chronic hoarseness, but especially if
pulmonary tuberculosis is present. Laryngoscopy should be
performed. The demonstration of ulcers or tubercle-like
structures on the posterior ends of the vocal cords or aryte-
noids is presumptive evidence. Etiologic diagnosis is estab-
lished by demonstration of tubercle bacilli in smears and
cultures in material obtained from ulcers or by the discovery
of typical tubercles in biopsy specimens. Treatment is the
same as for other forms of tuberculosis (Chapter VII, be-
low).

INFECTIONS OF THE BroncmiAL Thee

Acute bronchitis may occur as an isolated disease but is
present most often together with laryngotracheitis or pneu-
monia, or is secondary to a pharyngitis. T} T
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sponsible for infection of the bronchial tree are the same as
those which cause discase of the pharyns, larynx, and tra-
chea, and some types of pneumonitis.

Cough is the outstanding manifestation of bronchutis; it
may be dry or productive of varying quantities of purulent
or mucoid sputum. Fever is often, though not always, pres-
ent. The degree of constitutional reaction is variable and
depends on the type, duration, and extent of bronchial in-

h . Physical ination of the chest usually reveals
rthonchi and coarse rales over the large bronchi. When the
smaller radicles are imvolved, the rales are of finer quality;
they become moist and bubbling as the secretions become
less viscid during the course of the discase. Reduction in the

di of the bronchial el by edema and sceretions
may lead to poor ventl. with the devel of cya-
nosis and expiratory wheczing. Acute bronchitis is usually

bilateral. Segmental disease may be present, and produce
findings which are difficult to distinguish from those of
ia b i itial invol t or lobular con-
solidation occurs. When acute bronchutis is very severe,
patients may appear as severely ill as with extensive pneu-
monia. Physical or T phic evid of pull y
parenchymal imvolvement is absent, however.
The diagnosis of acute bronchitis is usually made on the
basis of the history and physical examination of the chest.
The presence of pneumonia is ruled out by x-ray study of
the lungs. Cultures of the sputum must be made promptly
in all cases because the choice of antibiotic therapy depends
on the nature of the causative organism. When the proper
drug has been selected, it should be given in adequate
quantities for 7 to 10 days. Acute bronchitis is most dan-
gerous 1n children; for this reason treatment should be in-
itiated before the results of bacteriologie studies are avail-
able in this age group, Smnce H. influenzae is 2 very common
cause of the disease, it is best to give tetracycline or chlor-
henicol in the dose ded above for laryngo-
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tracheitis. In adults, on the other hand, the pneumococeus,
beta-hemolytic streptococcus, and Staph. aureus are the
organisms most frequently present. Penictllin is, therefore,
the agent of first choice; 600,000 units of the procaine ester
injected intramuscularly once a day is adequate except when
an antibiotic-resistant stramn of staphylococei is presest. It
must be stressed that a great many cases of acute bronchitis
are produced by viruses. Antibiotics have no effect in these.
The inhalation of steam or cold moist air and the administra-
tion of expectorants produce considerable relief of symp-
toms and are the only therapeutic measures applicable in
the viral bronchitides.

Acute Laryngotracheobronchitis

Acute laryngotracheobronchitis occurs most frequently in
children, although it may also be present in adults. The
pneumococcus and H. infls are the cc t bac-
tena responsible for this disease; the latter is the etiologic
agent in most youngsters. Many cases are due to undefined
viruses.

Acute laryngotracheobronchitis is usually preceded by
manifestations of an “upper respiratory infection” which
are present for from 1 to 7 days wath little or no fever or
constitutional reaction. This is followed by the sudden onset
of fever and cough which mcreases rapidly m severity. Ex-
treme prostration and manifestations of air hunger may
develop in 4 to 6 hours. A variable degree of cyanosis is
common, Physical examination reveals an acutely 1ll child.
Tachypnea and use of the accessory muscles of respiration
are frequently present. Large and small rhonchi, moist or
crackling rales, and asthmatic breathing are detectable.
With severe airway obstruction, emphysema is the rule; the
diaphragms are depressed, flattened, and move very Xit'ﬂe
with respiration. Flaring of the alae nasi and grunting
breathing are frequent. The temperature is 102 to 1o4°.
There is usually leucocytosis with a relative inerease in
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neutrophiles when the discase is due to bactenal invasion;
the number of white cells may be normal or decreased,
however. It is not possible to dillerentiate the cases due to
viruses from those produced by bactera on the basis of
the white blood count in many instances.

The course of acute laryngotrachcobronclutis may be very
short, death occurring 21 to 36 hours after the appearance of
the first symptoms. This fulminating type of infection is
observed most frequently in young children in whom H.
influenzae is the causative organism. Treatment for this
discase must be initiated as promptly as possible. Although
many cases are due to viruses and are, therefore, untreat-
able, the physician must not rely or this possibility but pro-
ceed with therapy on the chance that bacteria which can
be eradicated by drugs are the responsible agents. To do
othenwise is to risk a death in a treatable disease, since a
fatal termination may occur before the results of bacterio-
logic studies become available The writer treats acute la-
ryngotracheobronchitis in young children in the followmg
way: 50-75 mg. of tetracyclne or chl h 1 per XKg.
is given as an imtial dose and 1s followed by one-fourth of
thus quantity every 6 hours for 10 days; parenteral injection
is preferred for the first 24 to 48 hours. Some clinicians
prefer to administer 200,000 units of aqueous penicillin plus
125 mg. of streptomycin intramuscularly every 4 hours.

In addibon to specific antibactenal therapy, 1t is often
necessary to expose patients to cool, moist air or steam. Al-
though it may appear that trachcotomy is indicated in many
of these cases, this operation frequently does not relieve the
respiratory manifestations because the obstruction is pri-
manly in the bronchial tree. hodl. have been
used; their effectiveness remains to be proved.

Acute Bronchiohtis

Acute bronchiolitis 15 commonest in infancy. Although it
usually is a component of a diffuse infection of the lower
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tracheitis. In adults, on the other hand, the pneumococcus,
beta-hemolytic streptococcus, and Staph. aureus are the
organisms most frequently present. Penicillin is, therefore,
the agent of first choice; 600,000 umts of the procaine ester
injected intramuscularly once a day is adequate except when
an antibiotic-resistant strain of staphylococci is present. It
must be stressed that a great many cases of acute bronchitis
are produced by viruses. Antibiotics have no effect in these.
The inhalation of steam or cold moist air and the administra-
tion of expectorants produce considerable relief of symp-
toms and are the only therapeutic measures applicable in
the viral bronchitides.

Acute Laryngotracheobronchitis

Acute laryngotracheobronchitis occurs most frequently in
children, although it may also be present i adults. The
pueumococcus and H. infl are the cc bac-
teria responsible for this disease; the latter is the etiologic
agent in most youngsters. Many cases are due to undefined
viruses.

Acute laryngotracheobronchitis is usually preceded by
manifestations of an “upper respiratory infection” which
are present for from 1 to 7 days with little or no fever or
constitutional reaction. This is followed by the sudden onset
of fever and cough which increases rapidly in seventy. Ex-
treme prostration and manifestations of air hunger may
develop in 4 te 6 hours. A variable degree of cyanosis is
common. Physical examination reveals an acutely 1ll child.
Tachypnea and use of the accessory muscles of respiration
are frequently present. Large and small rhonchi, moist or
crackling rales, and asthmatic breathing are detectable.
With severe airway obstruction, emphysema is the rule; the
diaphragms are depressed, flattened, and move very little
with respiration. Flaring of the alae nasi and grunting
breathing are frequent. The temperature is 102 to 104.".
There is usually leucocytosis with a relative increase in
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The superimposition of acute is on chronic asthma,

h M y fibrosis, or 1 ‘ is may pro-
duce an acute, severe respiratory syndrome which rapidly
leads to suffocation and death.

Most patients who develop this type of bronchitis are
between 40 and 50 ycars old. Males are affected more often
than females. Constant or periodic cough, dyspnea on exer-
tion or at rest, or “asthmatic” wheezing have usually been
present for many years. A history of occupational exposure
to dust is frequent. Underlying systemic discase such as
diabetes mellitus, often uncontrolled, is commonly present.

The discase oftcn begins with mamfestations suggestive
of “grippe”, rhinitis, pbaryngitis, or laryngibs. It may not
progress beyond this pont and termmate in full recovery
in some cases. In others, however, dull presternal pam and
soreness over the trachea and mam-stem bronchi made
worse by coughing may appear. Low-grade fever is com-
mon. The cough, dyspnea, or wheezing which are so fre-
quently present prior to the onset of the acute infechion
usually increase in se\enty The ccugh may suddcnly be-
come hacking, very h and
in patients who have previously been cxpcc(omtmg a mod-
erate to considerable quantity of sputum. This is a very
important sign since it indicates narrowing of the bronchial
tree. This phase persists for only a short time With progres-
sion of the process, there is an increase 1n the amount of
sputum which is at first gray-white and viscid and later be-
comes mucopurulent. If properly treated, the disease may be
halted at this point. In a few cases, the bronchial mflamma-
tion increases, and obstruction of the atrway becomes more
marked as the bronchi become narrower and occluded by
edema and accumulated secretions. Dyspnea, cough, and
cyanosis become more severe, and the patient appears ent-
ically jll. Anxiety, matked disorientation, and acute psy-
chotic episodes are Dyspnea, restlessness,
coughing, and inabulity to eat produce extreme exhaustion,
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resprratory tract, the signs of involvement of the larynz and
trachea are minor and overshadowed by those resulting from
the inflammatory reaction in the small radicles of the bron-
chial tree. The bulk of cases of this disease are produced by
unknown viruses. However, some are due to bacteria, the
commonest of which is H. infl the p

and beta-hemolytic streptococcus may also be involved.

The onset and clinical course of acute bronchiolitis are
very similar to laryngotracheobronchitis. There is usually 2
history of a mild “cold” for a few days to a week, This is
followed by the sudden onset of fever of varying degree
and manifestations of severe and rapidly progressing re-
spiratory embarrassment. Outstanding are tachypnea, dysp-
nea, cyanosis, and emphysema. As the disease progresses,
the lungs increase in volume because of the difficulty in
expiration imposed by the valve-like obstruction in the bron-
chioles. The diaphragms are markedly depressed and flat-
tened and exhibit decreased movement. Hyper-resonance to
percussion, a few rales, and wheezing expiration are de-
tected on examination of the chest; the findings are identical
with those present in an acute episode of asthma.

The treatment for acute bronchiolitis is the same as for
laryngotracheobronchitis. It must be stressed again that
antibiotics must be administered despite the knowledge that
many cases are due to a virus because of the possibility that
bacterial infection susceptible to the effect of an antinf-
crobial agent may be present and produce rapid death.
Tracheotomy is of no help in relieving the manifestations
of respiratory obstruction.

Bronchitis Superimposed
on Chronic Pulmonary Disease

Bronchial - infection occurring in patients with chronic
pulmonary disease produces manifestations which are quite
different than those which appear when bronchitis develops
in normal individuals. This is a problem primanly in adultf;




INFECTIONS OF THE LOWER RESPIRATORY TRACT 149

bronchi by mecans of a rubber catheter or bronchoscope.
Epincphrine or neosyncphrine are also given because, by
dilating the bronchial tree, they increase the degree of ven-
tilation and facilitate the expulsion of secrctions.

The type of antibiotic agent employed depends on the
nature of the bactema demonstrable in the sputum. For
initial therapy, it is probably best to give aqueous penicilin
in a dose of 250,000 umits intramuscularly every 4 hours.
When I1. influcnzac 15 present, the injection of ¢ 25-0.5 gm.
of tetracycline or chl henicol int larly every 8
hours is indicated. Difficulty may arise when Staph. aurcus
is the causative organism; 1n such cases, treatment should be
started with penicillin, especially if the discase developed
outside the hospital. It is imperative that the strain isolated
from the sputum be examined promptly for seasitivity to
various antibiotics and that the drug to which it is most
susceptible be substituted for the penicillin as quickly as
possible. Administration of the anti- bial agents should
be continued for 10 to 12 days.

Bronchiectasis

Bronchiectasis is a progressive disease charac-
terized by chronic infection and dilatation of the smaller
bronchi and bronchioles. The mechani ponsible for its
devel ate (1 <tal ol Litie: Tuci

persistent obstruction or ectasia, (2} acquired broncho-
stenosis, of greatest importance in the pathogenesis of tu-
berculous bronchiectasis, (3) chronie bactenal infection of
the bronchial wall, (4) pneumonia and 1ts sequel pulmonary
fibrosis, and (5) atelectasis, thought by many investigators
to be present very commonly, if not in every case. The
factors which are involved in producing ck ity are (1)
destruction of the integnty of the bronchial wall by inflam-
matory reaction and (2) the normal stresses and strains of
respiration which tend to dilate the bronchial tree, espe-
cially if there 15 obstruction to the outflow of air. Although
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Because of the great fatigue, the ability to cough is dimin-
ished and secretions accumulate in the lungs to an even
greater degree. Asphyxial depression of the vital centers in
the medulla Jeads to arreflexia, disappearance of the corneal
reflexes, dilatation of the pupils, twitching of muscles, de-
pression of respiration, and finally shock. At this time, the
cough disappears completely, accumulated secretions em-
barrass ventilation even more intensely, and death occurs.
The disease may run its entire course, from onset to a fatal
termination, in from 12 hours to 3 or 4 days.

The diagnosis of acute bronchitis superimposed on
chronic pulmonary disease is based on the clinical findings
and course described above. The conditions with which it
is most often confused are left ventricular failure, with or
without myocardial infarction, and pneumonia. Bacterio-
logic studies must be carried out immediately in order to
determine the organisms responsible for the disease so that
chemotherapy can be properly selected. Mixed infections
are common. H. infl and the pnet )ceus are pres-
ent most frequently.

To be successful, treatment of this type of bronchitis must
be directed along 3 main lines: (1) Relief of hypoxia, (2)
increase of ventilatory adequacy, and (8) eradication of the
organisms responsible for the infection.

Oxygen must be administered to all patients because some
degree of hypoxia is always present. Individuals who have
had chronic pulmonary disease for a long time often de-
velop coma and stop breathing because the anoxia which
has become the main stunulus to respiration is removed.
For this reason, oxygen should not be given at first at a rate
greater than 2 liters per minute; some cases will not tolerate
more than 0 5 liter per minute.

Secretions which have

fated in the b hiaf tree

must be removed. This is iplished by ing the
patient to cough, administering expectorants, insu’tutzg
g the

postural drainage, and, in some instances, aspiratin
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bronchi by means of a rubber catheter or bronchoscope.
Epinephrine or ncosyncphrine are also given because, by
dilating the bronchial tree, they increase the degree of ven-
tilation and facilitate the expulsion of sccretions.

The type of antibiotic agent employed depends on the
nature of the bacteria demonstrable in the sputum. For
initial therapy, it is probably best to give aqueous penicillin
in a dose of 250,000 units intramuscularly every 4 hours.
When H. influenzae is present, the injection of 0.25-05 gm.
of yeline or chl henicol int larly cvery 6
hours is indicated. Difficulty may arise when Staph. aurcus
s the causatns ¢ organism; in such cases, treatment should be
started with penicillin, especially if the disease developed
outside the hospital. It is imperauve that the strain isolated
from the sputum be cxamned promptly for sensitivity to
vanious antibiotics and that the drug to which it 15 most
susceplible be substituted for the peniaillin as quickly as
possible. Administration of the anti-microbial agents should
be continued for 10 to 12 days.

Bronchiectasis

Bronchicctasis is a common progressive disease charac-
terized by chronic infection and dilatation of the smaller
bronchi and bronchioles. The meck ponsble for its
d ,| are (1) tal abnormahties producing
persistent obstruction or ectasia, (2) acquired broncho-
stenosis, of greatest importance in the pathogenesis of tu-
berculous bronchiectasis, (3) chronic bacteral infection of
the bronchial wall, (4) pneumonia and its sequel pulmonary
{ib’,‘”is» and (5) atelectasis, thought by many investigators

) ' ase. The

are (1)

U . y inflam-

matory reaction and (2) the normal stresses and strains of
respiration which tend to dilate the bronchial tree, espe-
cially if there is obstruction to the outflow of air Although
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bronchiectasis is usually an irreversible disease, it may, in
some instances, disappear completely if properly treated in
the very early stage. The disease may progress rapidly to an
irreversible state as illustrated in one patient in whom this
developed 7 weeks after a bout of pneumonia.

Despite the fact that many patients with bronchiectasis
do not develop symptoms until adult life, the disease has its
inception most frequently in childhood., The situations
which predispose to its development are acute and chronic
sinusitis, repeated infections of the upper respiratory tract,
foreign bodies producing obstruction and atelectasis, tu-
berculosis, and measles and pertussis both of which are al-
ways accompanied by panbronclutis and are frequently
complicated by bacterial pueumonia.

The most common symptom of bronchiectasis is cough;
this is present 1 many patients for 10 years or more and in
50 per cent for at least 5 years before medical advice is
sought. The amount of sputum and its characteristics are
variable. In some cases, 1t is foul-smelling and produced in
the largest quantity in the morning shortly after rising from
sleep, as much as 2 cupsful per day may be expectorated.
In other instances, sputum is absent or scant and does not
have a distinctive odor. Hemoptysis occurs in 60 per cent
of patients with bronchiectasis. It may consist only of minor
streaking or of gross hemorrhage and is not related to the
productiveness of the cough. In “dry bronchiectasis”, re-
peated blood-spitting is common despite the absence of
sputum. Clubbing of the fingers is present in 20 to 30 per
cent of patients. Fever is not a striking feature unless the
pulmonary lesion exacerbates or superimposed preumonia
appears.

There is some disagreement concerning the areas of the
lung in which bronchiectasis is most frequently present. In
one study of 200 patients, 51 per cent had bilateral basilar
involvement; in 20 per cent the left and i 10 per cent the
right lower Iobe was affected. In 9 per cent, the disease was
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present in both the right middle and lower lobes. In another
investigation, the infection was unilateral in 53 per cent and
bilateral in 47 per cent; lower lobes were found to be in-
volved 8 times more frequently than upper ones, and the
process was diffuse in 25 per cent. Bronchicctasis of tho
upper lobes is most frequently fated with tubercul

In general, it may be said that the lower portions of the
lungs are involved more often than the upper oncs, and that
the disease is often bilateral and not rarely diffuse.

Although bronchiectasis usually starts in a single pul-
monary segment, it may spread in some cascs to involve
several lobes of the lungs. As the lesion progresses, it is
followed by marked fibrosis which finally results in complete

lusion of the bronchial system—-bronchiolitis fibrosa ob«
literans. Patients with bronchiectasis are highly susceptible
to repeated episodes of bacterial infection of the invelved
area of the lung Pulmonary abscess and empyema may oc«
cur. Among the other complications are brain abscess, amy-
loid disease, and arthntis of the rheumatoid type. Becauso
of progressive fibrosis, cor pulmonale and right-sided heart
fallure develop in long-standing cases.

A variety of bacteria may be 1solated from the sputum,
Those present most often are the beta-hemolytic streptococ-
cus, pneumococcus, H. influenzae, Staph. aureus, and the
Friedlander bacillus. In some cases, the flora is relatively
sunple and is made up of only one or two organisms; in
others, four or five different infectious agents are detected.

The presence of bronchiectasis should be suspected in
patients wath chronic pmducuve cough and low grade fever.
A hstory of of p fa or hemoptysis
heightens the Iikelihood of the dxsease Physical examina-
tion of the chest is unrevealing in most cases, although fine
and coarse rales may be noted over the involved portion of
the lung in some instances. X-ray of the chest may also not
be helpful, especially in children i the early stage of the
infection, the lungs frequently appear normal on routing
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films or show, at most, slight infiltration or increased bron-
chovascular markings in the affected area. Bronchograms are
indicated when the possibihity of bronchiectasis is con-
sidered.

The treatment of bronchiectasis varies with the duration
and extent of the disease and with the age and general
condition of the patient. In its early stages, 1t may be cured
purely by “medical” therapy; not all clinicians agree with
this opinion, however, because they consider all phases ir-
reversible. In patients who are young, in whom the changes
demonstrable by bronchography are minimal, and who show
little or no constitutional reaction, the administration of
antibiotic agents selected on the basis of the organisms
isolated from the sputum, re-expansion of atelectatic areas,
the use of bronchodilators, and postural drainage may pro-
duce cure in some, but not all, instances. In cases with
severe bronchiectasis accompanied by productive cough,
hemoptysis and fever, lobectomy is indicated, This is carried
out with the greatest degree of success in young individuals
since the operative risk, especially in children, is very small
In people over the age of 40 years, the dangers associated
with this operation make surgical therapy less useful. The
contraindications to lobectomy are (1) the presence of
active infection or other disease of the lungs, (2) decreased
pulmonary reserve, (3) limited cardiovascular capacity, and
(4) diffuse bronchiectasis. It has been said that patients
should not be subjected to resection of the involved area
if there is “too little or too much disease.” In individuals
who cannot be lobectomized, “medical” treatment as de-
scribed above should be undertaken. When antibiotics are
given, they should be administered in large doses for 2 to
3 weeks. If bronchiectasis is the result of tuberculosis, ther-
apy is the same as for other forms of this disease (see be-
Jow). Lobectomy may be carried out in some cases after
the tuberculous process has been arrested. The use of anti-
microbial agents for the prevention of secondary pneumonia
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in patients with bronchiectasis is of questionable value and
potentially dangesous because some of the organisms which
invade the lungs during prophylaxis may be very difficult
to eradicate.

PerTUSSIS

Whooping cough is a common disease which affects about
85 per cent of all unimmunized mdividuals. The causative
agent is Hemophilus pertussis, a short or ovoid gram-nega-
tive, non-motile, bacillus which is not pleomorphic, a feature
which distinguishes it from H. influenzac. The disease is
woxldwxde in distribution and may be either endemic or

i 3 1 incid varies in duff geo-
grapluc areas, being commen in some places in the wmter,
and in others in the late summer or during autumn. Ap-
proxmmately 40 per cent of cases occur in the first two years
of life. About 50 per cent of all chuldren have had whooping
cough before they reach the age of 5, 75 per cent have had
it by the time they are 17 years old.

Pertussis is highly contagious and spreads by way of the

piratory tract. T ission by fomites is very rare. The
disease is most infectious during the catarrhal stage.
Healthy carriers play no role in dissemination; mild or
missed cases are of great importance. The duration of com-
municability is about 4 to 6 weeks.

The incubation period of pertussis averages 12 to 15
days 1t may rarely be as long as 20 days. The first clinical

1085 are pecific in ch and are usually
mistaken for a viral infection of the upper respiratory tract.
There is shght nasal discharge, conjunctivitis, and mild
cough without fever. These symptoms of the catarrhal stage
last for about 7 to 14 days.

The paraxysmal phase follows and is characterized by

ghing provoked by even slight stimuli and
endmg in a loud, crowing inspiratory noise (the whoop),
the expulsion of varying quantities of thick, mucoid sputum
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ms or show, at most, slight infiltration or increased bron:
tovascular markings in the affected area. Bronghograms are
dicated when the possibility of bronchiectasis is con-
Jered.

The treatment of bronchiectasis varies with the duration
d extent of the discase and with the age and generd
ndition of the patient. In its early stages, it may be cured
wely by “medical” therapy; not all clinicians agree with
is opinion, however, because they consider all phases ir-
versible. In patients wha are young, in whom the changes
smonstrable by bronchography are minimal, and who show
tle or no constitutional reaction, the administration of
tibiotic agents selected on the basis of the organisms
lated from the sputum, re-expansion of atelectatic areas,
e use of bronchodilators, and postural drainage may pro-
ce cure in some, but not all, instances, In cases with
vere bronchiectasis accompanied by productive cough,
moptysis and fever, lobectomy is indicated, This is carried
t with the greatest degree of success in young individuals
«ce the operative risk, especially in children, is very small
people over the age of 40 years, the dangers associated
th this operation make surgical therapy less useful. The
atraindications to lobectomy are (1) the presence of
ive infection or other disease of the lungs, (2) decreased
Imonary reserve, (3) limited cardiovascular capacity, and
} diffuse bronchiectasis. It has been said that patients
yuld not be subjected to resection of the involved area
there is “too Lttle or too much disease.” In individuals
o cannot be lobectomized, “medical” treatment as de-
ibed above should be undertaken. When antibiotics are
n, they should be administered in large doses for 2 to
veeks. If bronchiectasis is the result of tuberculosis, ther-
7 is the same as for other forms of this disease {see be-
v). Lobectomy may be carried out in some cases after
, tuberculous process has been asrested. The use of anti-
crobial agents for the prevention of dary p i
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discase. The “convalescent” phase starts when all symptoms
disappear; with modemn treatment this stage is difficult if
not impossible to recognize and define.

The peripheral white blood count is, as a rule, elevated in
pertussis, there is a relative as well as absolute increase in
the number of lymphocytes The total count may be over
100,000 per mm?, and Iymphocytes may constitute 90 or
more per cent of the cells. All of the lymphocytes are ma-
ture. This distinguishes the blood picture from that of acute
leukemia but not from acute lymphocytosis. Blood cultures
are sterile. Serum electrolyte changes may be detectable in
patients who have severe vomiting. Cultures of the naso-
pharynx reveal H. pertussis, the incidence of positive isola-
tions varymg with the stage of the disease (sce below).
X-ray study of the lungs in the uncomplicated case usually
reveals only hular lymphadenopathy and ncrease in density
of the bronchovascular markings

One of the commonest comphications of pertussis is bron-
chopneumonia, this occurs in from 1 to 10 per cent of cases.
The organisms most frequently involved are the beta-he-
molytic Strep D. ise, Staph aureus, H.
influenzae, and H. partusm When pneumonitis appears
during the course of chemotherapy, the bacteria most often
responsxblc are E. coli, Proteus strams, A. aerogenes, or Ps.
aerugi Another pul lication of whoopi:
cough is atelectasis; al!hough small areas of col]apse are
an almost constant finding in this infection, major portions
or even a whole lung may be mvolved. Pneumothorax oc-
curs rarely. B hi is may develop, especially if a bac-
terial pneumonia supervenes, this is smd to be present m
most fatal cases.

The severe coughing of pertussis may lead to several com-
plications Hemorrhage may appear in the anterior chamber
of the eye or in the subscleral, retinal, or subretinal areas.
Detachment of the retina and blindness develop m a rare
case. Prolapse of the rectum and inguinal and umbiical
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from the respiratory tract, and vomiting. Episodes of cough
may be as few as 1 or 2 or as many as 40 to 50 per day,
and occur with greatest frequency at night. Children under
the age of 6 months frequently do not whoop. The mere
presence of a whoop is in itself not diagnostic of pertussis
because other infections of the bronchopulmonary tree may
occasionally produce the same symptom. In a few cases,
the cough is preceded by an aura which may consist of
discomfort in the nose or throat, yawning, or sneezing.

Significant fever does not occur in the paroxysmal phase
of pertussis unless dehydration, secondary infection, en-
cephalopathy, or other complications are present. Vomiting
frequently follows coughing episodes but is not a specific
manifestation of the disease. Soreness over the trachea and
main bronchi are common. Intense paroxysms produce 2
sensation of strangling, particularly in adults. Repeated
cough may be responsible for abdominal pain. Spasm or
ulcer or, more rarely, edema of the glottis sometimes de-
velop. In instances in which severe vomiting and inabity
to retain food have been persistent, serious degrees of star-
vation may be present, and tetany may appear. Although
hemoptysis, epistaxis, purpura of the skin, and subconjunc-
tival or intestinal hemorrhages may occur, these do not
have a bad prognostic sigmficance.

Physical examination in cases of pertussis is often entirely
normal. There may be redness and injection of the blood
vessels of the nose and pharynx. Fine, crackling, inspiratory
or “sticky” rales which change with coughing are sometimes,
but not always, present and not specific for the diseasc.
Because of enlargement of the hilar Iymph nodes, D’Espine’s
sign is frequently elicited. There are ulcers of the frenum
of the tongue in about 20 per cent of children who have
Jower central incisor teeth. The paroxysmal stage of pertus-
sis usually lasts for 1 to 6 weeks. When coughing pcrsisL‘s_
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oxysms, the organisms can be isolated from about 75 per
cent of patients, in the second week from 60 per cent, in
the third week from 45 per cent, and by the &fth week from
less than 10 per cent. Serologic studics are of little value in
diagnosis; skin testing for immunity is of doubtful value.

Although all of the antimicrobial agents have been em-
ployed in the treatment of pertussis, therc is no evidence
that they are stnkingly beneficial. Aurcomyein (chlortetra-
cycling), chloramphenicol, Terramycin (oxytetracychne)
and erythromycin have been used, but the results obtained
in controlled studies indicate little or no effect on the pri-
mary disease or the incid of complications. S d
bacterial infections occurnng during chematherapy are often
more difficult to manage than those which appear when no
drug is given, the organisms involved are, in many
instances, not sensitive to the available antibiotics. Serum
therapy is thought by some to be effective in beneficially
altering the course of whooping cough; controlled studies,
however, have not ind 1 a strking therapeutic effect.

The most ful methods of of pertussis
are entirely non-specific. Most important m the program of
therapy is vepair of water and salt loss which follows the
severe and frequent vomiting which may be present. Failure
to retain food 13 combatted by prompt re-feeding. With
proper care, whooping cough patients will maintain or
gain weight.

Early detection and treatment of complications is one of
the most important factors in the reduction of mortality in

! . . mer \

e . v R
all cases. When gross atelectasis occurs, correction by tra-
cheal catheter suction or bronchoscopy may be lifesaving,
Little can be done to influence the course or outcome of
gross cerebral hemorrhage or encephalopathy. The preven-
tion and correction of metabolic disturbances and prompt
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hernias have been noted. Otitis media is observed in about
10 per cent of cases; the organisms most frequently involved
are the beta-hemolytic Streptococcus and Staph. aureus, al
though H., pertussis is sometimes responsible.

Nervous system manifestations are not rare in pertussis.
The commonest symptom is convulsions; these are often due
to the sudden appearance of fever accompanying a second-
ary bacterial infection, The other causes of seizures are
encephalopathy (1 to 14 per cent of cases), multiple pete-
chial or gross hemorrhages of the brain, and cerebral anoxa
due to the combined effect of anoxic anoxia and venous
stasis in the brain due to severe and persistent coughing.
The encephalopathy is acc: jed by an i in the
protein and cell content of the spiral fluid, and is respon-
sible for a wide variety of neurological signs including
coma, convulsions, paralyses, and other localizing signs.
Death may oceur. Residua are relatively common.

The diagnosis of pertussis is made on the basis of a histary
of paroxysms of typical coughing and whooping, which ap-
pear after a short period of an undefined upper respiratory
tract infection. It must be stressed, however, that babies
under the age of 6 months usually have only paroxysmal
coughing, without whoop. Laboratory studies help to con-
firm the diagnosis. An increased white blood count with
selative lymphocytosis is characteristic; the Iymphocyte
count must, however, be evaluated in relation to the age
of the patient. X-ray examination of the lungs is not diag-
nostic.

Isolation of H. pertussis from the respiratory tract estab-
lishes the diagnosis; unfortunately this is not possible in
many instances. Using cough plates and nasopharyngeal
swabs, positive cultures can be obtained in 90 per cent of
cases in the catarrhal stage; the disease is, however, rarely
seen by the physician in this phase. The incidence of posi-
tive cultures is lower after coughing appears, and decreases
with the duration of symptoms. In the first week of par-
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which may be of help in etiologic differentiation in special
instances.

Mode of Onsct. Pneumoma may appear very suddenly in
perfeetly well indavid or follow ions of upper
respiratory disease which have been present for as long as
a week or more. It may also occur as a complication of other
conditions such as pertussis, measles, rheumatic fever, ty-
phus, cardiac failure, trichinosis, or after exposure to birds
(psittacosis) or various chemicals (gases, kerosene, ols,
etc.). )

Fever: Elevated temperature is preseat in practically all
cases of pneumombis. The fever may be sustained at lugh
or low levels, remittent, or intermittent, but i1s not suffi-
ciently characteristic to indicate specific ctiology. Chills are
common in some types of pncumonia {pneumococeal, strep-
tococeal) and absent in others. Their presence is not always
directly related to the type or severity of the infection.

Cough and $; Cough 1s the of
pneumonia. It may be mild or so severc that it pxoduces
major discomfort. It must be stressed that cough 1s absent
in some cases of pneumomtis. The writer has studied a
number of patients who had fever and sigmificant pulmonary
wfiltration on x-ray examumation but did not cough; no
bacteria were tecovered, and it was presumed that the
disease was due to an unidentified virus. The preseace of
a cough does not ly ind. vol
ment of the lung since it is common with infections of the
pharynx, larynx, and trachea.

The production of sputum is not diagnostic of specific
types of pneumonia in individual patients, In general, spu-
tum is practically always present with bactenal infection
of the lungs and absent when viruses are the causative
agents. However, “atypical viral pneumonia” may be ac-
compamuted, from its inception, by a productive cough. The
gross appearance of the sputum may be characteristic for
certain kinds of pneumonia, Thus, light blood streaking or
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treatment of secondary bacterial infections are, in the main,
responsible for the present very low death rate in this dis-
ease.

Pertussis vaccine prevents the development of the disease
in 90 per cent or more of the patients who receive it. Im-
munization sheuld be started at the age of 2 to § months,
“Booster” doses are given at one year of age and just before
a child goes to school. The use of combined tetanus-diph-
theria-pertussis (DPT) vaccine produces better results than
when each agent is given alone. Severe encephalopathy
resulting in death or survival with severe neurclogic residua
is a rare complication of i ization against whooping
cough.

In children who have been exposed to a case of pertussis
but have not been actively immunized, passive protection
may be produced for 3 to 4 weeks by the administration of
20 to 30 ml. of human hyperimmune serum or 2 to 3 ml.
of “immune” gamma globulin. Such prophylaxis is effective
in 75 to 85 per cent of cases.

PNEUMONIA—GENERAL FEATURES

Pneumonia is a common disease. It occurs most often in
patients less than $ years and over 40 years old, although it
may appear at any age. Bacteris, viruses, rickettsiae, pro-
tozoa, worms, and spirochetes may be the responsible
agents. In many instances, the pulmenary process appears
as an isolated disease. In some, however, it is a regulat
feature or complication of some other infeztion.

The clinical features of pneumonia are, with some ex-
ceptions, qualttatively the same regardless of the nature of
the causative agent. General manifestations of infection
(fever, chulls, malaise, headache, etc.) and the signs and
symptams of disease of the lungs (cough, dyspnea, sputum,
bemoptysis, chest pain) constitute the syndrome of pneu-
monitis. There are, however, some quantitative differences
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decreased movement on the involved side with respiration;
in diffuse bronchopueumomia, differences in motility are not
apparent. The earliest sign of pneumontis is suppression of
breath sounds over the affected arca. It is very important
that auscultation be carried out in the asillae because the
decrease in intensity of breathing is frequently first detected
here. The signs may not progress beyond this point if ther-
apy is inshituted. If treatment is not given, rales of varying
quality usually appear. In pneumococcal pneumonia and

other infections in which Lidation of the lung develops,
Tullness to e o bronchial breathing. i d tac

ticle and vocal fremitus, whispered pectonloguy, and ego-
phony become detectable in 24 to 48 hours. If antibiotics
are admunistered early, the signs of consolidation never ap-
pear. In interstitial pneumonitis, the breath sounds have an
asthmatic character; wheezing on expiration is striking,
X-ray Exgmination: Roentg hic study is the most
important method of establishing the p of pul: y
involvement. It must be stressed, however, that etiologic
diagnosis cannot be made on the basis of the x-ray appear-
ance of the lungs. Certain features may be suggestive but
there are many exceptions even to these, Thus, while Iobar
1 e

-2

jon is it with p ion, it
may be present when other bactena or viruses are the
causative agents. Enlargement of the hilar Iymph nodes and
increased density of the bronchial markings radiating to-
ward the base of the lungs is observed in many cases of
“atypical viral pneumonia”; these findings are also present
in pertussis. Sagging of the interlobar fissure occurs with
invasion by the Friedlander baeillus, it is absent in some
cases. Lateral views of the chest should be obtained when
an anterior-posterior film reveals no evidence of disease be-
cause infiltration may develop first in the retrocardiac por-
tions of the lungs, especially with “virus” pneumonia. The
presence of lesions such as bronchiectasis or carcinoma of
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2 brown color is common with pneumococeal pReumoniz;
‘t‘his is not always the case, however. Thick, gelatinous,
‘prune-juice” sputum is frequent when the Friedlander ba-
cillus invades the pulmonary parenchyma, but these features
are entirely absent in some cases. The sputum of staphylo-
coceal infection is “purulent” but the same feature may be
observed when other organisms are involved. Microscopic
study of the sputum is often of help in differentiating viral
from bacterial disease; the presence of a large number of
neutrophiles suggests the latter, while lymphocytes pre-
dominate in the former. Eosinophiles are present when
manifestations result from a reaction of hypersensitivity.

Pleuritic Pain and Pleural Effusion: Pleurisy is more com-
mon in some types of pulmonary infection than in others.
Pneumococcal pneumonia frequently starts with pleuritic
pain; this is not true in every case, however. While chest
pain is uncommon in most viral pneumonitides, it may be
striking in an occasional case. Discomfort in the substemnal
area and over the trachea and bronchi is more frequent
with viral than with bacterial disease. Pleural effusion is
common in some forms of pneumonia. It occurs in most
cases due to the beta-hemolytic streptococeus, but is also
observed when the pneumococcus, staphylococcus, and
other bacteria are responsible; it is noted only rarely wi
virus infections. The fluid may contain organisms or be
sterile. A preponderance of polymorphonuclear leucocytes
and reduction in sugar content are consistent with the pres-
ence of bacteria. Blood may be present; its detection is of
little help in indicating specific etiology.

Physical Examination: Tachypnea, dilatation of the alae
nasi, labored or grunting respiration, retraction of the nbs
and lower end of the sternum in children, and cyanosis are
present in pneumonia without relation to specific etiology:
They are often significant in indicating the severity of the
I y process. Examination of the chest usually reveals

P
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Bacterian PNEUMONIA
Pneumococcal Pneumonia

Pncumococeal pncumonia often starts without a preced-
ing Tespiratory tract infection, although a “cold” may have
been present for a few days prior to the onset. The earhest
manifestations are fever, shaking clulls, pleuritic pain and
cough productive of sputum which may be blood streaked
or brown in color and contains polymorphonuclear leuco-
cytosis. Physical examination at this time usually reveals
diminution of breath sounds, dullness to percussion over
the involved lobe, and limitation of motion of the affected
side. In childs the p f Iy p
broncho- instead of lobar pneumonia. X- my shows infiltra-
tion usually in one of the lower lobes. If treatment xs not
instituted, the process progr until pl
tion with 1ts charactenstic physical and roentgenographic
findings appears.

The nnhbxouc of choice for the !hcrapy of pneumococcal

is penicillin. The jection of 600,-
000 units once d:nly unti] the temperature has been normal
for 5 days cures the disease and prevents complications in
most cases. Aureomyem (chlortetracycline), Achromycin or
Tetracyn (tetracycline) and erythromycin are also effective.
These agents are admunistered by mouth in a dose of 0.25
gm. every 8 hours for the same period as penicillin. If ther-
apy has been delayed or complications are present, it is
best to give aqueous penicilln, 500,000 units intramuscu-
larly every 4 to 6 hours. No strains of pneumococei are re-
sistant to any of the drugs mentioned.

The 1ncid, and preval of I pneu-
monia have not been decreased by the use of potent
antimicrobial agents. Some of its features have, however,
been altered. Thus, higher serologic types of the organism
are more frequently involved, more older individuals are
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the lung which predispose to acute pulmonary infections
may be revealed by roentgenographic examination,

Laboratory Findings: Although bacterial pneumonias are
usually accompanied by leucocytosis, the white blood count
may be normal or, in severe and extensive infections, de-
pressed. The same is true for the number of polymorpho-
nuclear leucocytes. In virus and other diseases of the lung,
leukopenia or a normal white blood count, often with lym-
phocytosis, is the most common finding but leucocytosis
may also be present. It is not possible, therefore, to differ-
entiate the etiologic type of a pneumonitis on the basis of
blood counts.

The most important laboratory studies in pneumonia are
concerned with the identification of the causative agent.
Sputum, if available, must always be cultured promptly
on appropriate media. If cough is unproductive, a culture
of pharyngeal secretions often reveals the responsible bac-
teria. In viral infections, it is not practical to attempt to
isolate the organisms, serologic tests are of greatest diag-
nostic value in such cases (Chapter I). Blood cultures
should be made in every case of pneumonitis because bac-
teremia confinms the causal relationship of the bacteria re-
covered from the sputum and has prognostic importance.

“Unresolved” Pneumonia: The bacterial pneumonias clear
rapidly as a rule. Inflltration of the lung may persist, how-
ever, for weeks or even months when various viruses are
the cause of the infection Persistence of the pulmonary
lesion after the acute phase of the disease is over raises the
possibility of the presence of a compheating factor. The
following causes of “unresolved pneumonia” must be ruled
out: (1) tuk losis, (2) bronchi i i (3)
atelectasis, (4) lung abscess, and (5) serous or purulent
pleural effusion which is usually located in the interlobar

area.
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Complete i ity is not produced in every case but the
xisk of complications and death is reduced in those in whom
pneumonia occurs.

Staphylococcal Pneumonia

Pneumonia due to Staph. aureus is rarely, if ever, a pri-
mary disease. It is usually secondary to staphylococcal in-
fection elsewhere in the body, bacteremia, or viral infection
of the lungs (influenza for example), or occurs as a super-
infection dunng antibiotic therapy for another disease.

‘There are very few features which distinguish staphylo-
cocceal from other types of bacterial bronchopneumonia. The
onset may be insidious or similar to that of pneumococcal
pneumonn The sputum is purulcnt and contains large num-
bers of p ytes and organi An-
atomxcally the disease is cha:ac(enzcd by multiple small
abscesses whch often coalesce to form large ones. Because
of therr subpleural locauon and the mpldxty with which

they rupture, empy is a fi ion. Air usu-
ally escapes into the chest cavity :md produces pyopoeu-
This is path of

and is observed most often in children.

The course of untreated staphylococcal pneumonia is
often prolonged, characterized by alternating episodes of
high-grade fever and low temperature, and frequently ter-
minates fatally. In cases which recover, extensive pulmonary
fibrosis may be present. Bacterema is frequenl Among the

Leations are brain ab
acute bacterial endocarditis, suppurative arthnus :md mela-
static infection of any organ.

A history of a predisposing situation, the presence of
bronchopneumonia, purulent sputum, and pyopneumothorax
are lighly suggestive of staphylococeal infection of the
lungs. The diagnosis is confirmed by isolation of coagulase-
positive, hemolytic, Staph. aureus from the sputum or blood,
or both. Care must be exercised in attnbuting causal sig-
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affected, complications are less frequent, and the fatality
rate has been reduced. It must be stressed that comphica-
tions and death (5 per cent) still occur in some cases, The
factors of importance in prognosis prior to the antibiotic
era are also significant in treated cases, although to a lesser
degree. These are

(1) Age—older patients and babies are more hkely to
experience difficulty than patients aged 10 to 30
years,

(2) Number of lobes involved—the more ive the
pulmonary involvement, the greater the risk of com-
plications or a fatal outcome.

(8) Presence of other disease~—patients with debilitating
disorders such as chronic liver disease, cardiac de-

jon, blood dyscrasias, etc., do not respond
optimally to chemotherapy.

{4) Bacteremia—the p of p eei in the
blood increases the dangers of this disease.

(5) Time of treatment—the longer the period which
elapses between the onset of pneumonia and the in-
itiation of therapy, the poorer the outlook for uncom-
plicated recovery.

(6) Serologic type of the organism—infections due to
types III and VIII are probably more serious than
those due to other serotypes even in patients treated
with antimicrobial agents.

Pueumococcal pneumonia may be prevented by the ad-
ministration of type-specific polysaccharide. Protection is
not general but hmited to the serologic types included in the
vaccine. Because of the ease with which this disease can be
treated, immunzation has very little practical application
except in special situations. Elderly people living in large
numbers in various institutions are very susceptible to this
disease which may become widespread; it is probably worth-
while to protect them against pneumococcal infection. The
vaceine contains the polysaccharides of types 1, 2, and 8.
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Complete i is not produced in every case but the
isk of complications and death is reduced in those in whom
pneumonia oceurs.

Staphylococcal Pneumonia

Pneumonia due to Staph. aureus is rarely, if ever, a pri-
mary disease, It is usually secondary to staphylococcal in-
fection elsewhere in the body, bacteremia, or viral infection
of the lungs (influenza for example), or occurs as a super-
infection during antibjotic therapy for another disease.

There are very few features which distinguish staphylo-
coceal from other types of bacterial bronchopneumonia, The
onset may be insidious or similar to that of pneumococcal
pneumuma, The sputu.m is purulent and contains large num-
bers of p I ytes and organi An-
atomxcally the disease is charactenzed by multiple small
abscesses whch often coalesce to form large ones. Becausa
of their subpleural location and the rapidity with which
they rupture, empyema is a frequent complication. Air usu-
ally escapes into the chest cavity and produces pyopaeu-

This is path ic of staphyl 1
and is observed most often in children.

The course of untreated staphyloooccal poeumonia is
often prol d, cb ized by al isodes of
high-grade fever and low temperature, and frequently ter-
minates fatally. In cases which recover, extensive pulmonary
fibrosis may be present. Bacteremia is frequent Among the

Lications are brain
acute bacterial endocarditis, suppurative arthnhs and meta-
static infection of any organ.

A history of a predisposing situation, the presence of
bronchopneumonia, purulent sputum, and pyopneumothorax
are highly suggestive of staphylococcal infection of the
lungs. The diagnosis 1s confirmed by isolation of coagulase-
positive, hemolytic, Staph. aureus from the sputum or blood,
or both. Care must be exercised in atinbuting causal sig-
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nificance to staphylacocei r d from the respiratory
tract because 20 to 60 per cent of normal people harbor
these organisms in their nose or throat. There must be clo-
ical and roentgenographic evidence of pulmonary mvolve
ment to support the diagnosis.

The treatment of stapbylococcal pnenmonia may be very
difficult. Determination of the sensitivity of the orgaisms
to various antibiotics as quickly as possible is imperative.
If the disease has been contracted ontside the hospital,
thers is an 85 per cent chance that the bacteria are sensitive
to penicillin; if it occurs in a hospitalized patient, suscepti-
bility to antimicrobial agents is unpredictable. Althongh
staphylococeal p d ds 1 diate therapy,
sputum and blood must be obtained for bacteriologic study
before antibiotics are given. The initial treatment for the
disease acquired outside the hospital is 500,000 umts of
erystalline benzy! penicillin G every 4 to 6 hours. When the
pnevmonia develops in the hospital, it is best to administer
chloramphenicol plus erythromycin, 05 gm. of each, orally
ot parenterally every 6 hours, As soon as the organisms have
been isolated, they mnst be examined for sensitivity to peni-
cillin, the tetracychne pounds, chloramph 1, nove
biocin (Cathomyein), streptomyein, bacitracin, and neomy~
cin. If the drugs being used are found to he ineffective in
vitro, the ones to which the staphylacocet have been found
most susceptible must be substituted. Chemotherapy should
be continued for a minimum of 2 weeks; it may need to be
given longer i compheations develop. Sputum cultures
should be obtained frequently during the cousse of treat-
ment in order %o etermine whether other organisms have
invaded, or whether the staphylococei have become insensi-
tive to the antimicrobial agents which the patient is re-
ceiving, The risk of death from staphylococeal pneumonia
is high even when antibiotics are administered; about 5@
per cent of cases still tenninate fatally,
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H. Influenzae Pneumonia

H. influenzae is a common cause of primary pneumonia
in children. It rarely prod ry infection in adults
unless another respiratory dxseasc such as measles, “viral”
pneumonia, or influenza is present.

The clinical and laboratory features of influenzal pneu-
monia are ot diagnostic. Pneumonitis occurring in a young
child, followmng upper respiratory mamifestations, measles,
pertussis, or the admimstration of penicillin for another in-
fection is highly suggestive. Physical examination and x-ray
study of the Jungs do not reveal the etiology, since the find-
ings are the same as those in other types of bronchopneu-
monia. The di is is made by isolation of H. infl
from the respiratory tract or blood, or both.

The drugs of greatest value in the thempy of mﬂucnzal

ia are the tetracy and icol, Ach-
rom) cin (tetracycline) 50 to 75 mg. per Kg. per day divided
into 4 equal doses given at 8 hourly intervals, produces cure
in most cases. Chloramphenicol in the same quantity is also
highly effective, some physicians prefer to give this drug
together with 0.1 gm. of sulfadiazine per lb. of body weight
per day, the initral dose being one-half of the daily require-
ment. Streptomycin (50 mg. per Kg. per day mn divided
doses) has also been used in combination with sulfadiazine
or sulfisoxazole (Gantnsin). Treatment should be continued
in all instances for at least 10 days.

Streptococcal Pneumonia

Infection of the lungs by the beta-hemolytic streptococ-
cus is It is practically always dary to strep-
tococeal pharyngitis, pertussns, measles, or pulmenary dis-
cases due to viruses.

The onset of streptacoccal pneumonia is usually sudden.
Fever, shaking chulls, restlessness, cough, dyspnea, cherry-
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red cyanosis, and blood-streaked sputum are the outstand-
ing manifestations. Respiratory symptoms are severe be-
cause of the diffuse interstitial location of the disease, The
physical and x-ray findings indicate an extensive broncho-
poeumonia, Empyema is a frequent and early feature; it
appears in 40 to 60 per cent of patients within 48 to 72
bours after onset. The pleural fluid is serous or serosanguin:
ous and contains many organisms and a reduced content of
sugar. The other complications of streptococcal preumonia
result mainly from the bacteremia which often accompanies
it; they are acute endocarditis, pyogenic arthritis and men-
ingitis.

The possibility of streptococcal pneumonia is usually
suspected on the basis of the mode of enset of the disease,
the severe clinical manifestations, and the early appearance
of pleural effusion; it is confirmed by the isolation of beta-
hemolytic streptococei (group A) from the sputum, blood
or pleural effusion.

The treatment of choice for pulmonary infection due to
group A beta-hemolytic streptococei is penicillin. The intra-
muscular injection of 600,000 units of the procaine ester of
this drug once daily for 10 to 12 days usually produces
rapid cure, if complications are not present. Some clinicians
prefer to give 250,000 to 500,000 umts of aguecus pesicil-
lin intramuscularly every 6 hours. If pleural effusion ap-
pears, 50,000 to 100,000 units of soluble penicillin should
be injected into the pleural space at least once, in addition.
In patients sensitive to penicillin, the administration of
0.25-05 gm. of erythromycin orally every 8 hours is recom-
mended.

Friedlander Bacillus (K. pneumoniae) Pneumonia

Prior to the chemotherapeutic era about one per cent of
alf poeumonias were due to the Friedlander bacillus. There
have been some recent suggestions that the number of in-
fections due to this organism is increasing,



INFECTIONS OF TIIC LOWER RESPIRATORY TRACT 169
The onset of Fricdlander bacillus ia is often

very abrupt and may be difficult to differentiate from pneu-
mococcal infection because shaking chlls, high fever, pleu-
ritic pain, and cough productive of thick and sometimes
blood-tinged sputum are common. The tenacious, prune-
juice sputum which is said to be characteristic is not ob-
served very often; its absence does not rule out the discase.
‘The upper lobes of the lungs are involved more frequently
than the lower ones. Sagging of the interlobar fissure is a
very helpful x-ray finding, when present.

The course of the disease is frequently bricf and catas-
trophic. In the days before chemotherapy, 75 to 99 per cent
of the patients died. Tissue destruction is rapid and exten-
sive; the alveolar walls are destroyed, and the whole lung
parenchyma is mnvolved in an acute and severe necrotizing
process. Cavitation and a tendency to organization and
fibrosis are Friedlander baallus p ia may
become chronic in a small number of patients even when
antibiotic therapy is admmistered. In these cases, multiple
cavities, advancing bronchiectasis, and gradual scarnng of
the lung develop over a period of weeks or months and
pmduce a plclure which is difficult to dufferentiate from far-

y tut losis. These ch may ap-
pear lmmednately after the acute phase of the pneumonia in
some instances,

Most Friedlander bacillus inf occur duning the
fourth, fifth, and sixth decades of life. In children, they are
observed most frequently during the first 2 years of life.
Chronic disorders of various types predispose to invasion of
the lung by K. pneumonize. Many patients are alcoholics
and have a varying degree of hepatic insufficiency.

Treatment for Friedlander bacillus p should be
imtiated as early as possible. Delay makes the prognosis
poor regardless of the antibagterial effectiveness of the
drugs employed. Pemeillin is ineffective in this type of dis-
ease. Combined antibiotic therapy is best. Although the
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organism is sensitive to streptomyein, the use of this agent
alone may lead to the appearance of an insensitive strain.
Streptomycin (0.5 gm, intramuscularly every 6 hours) plus
sulfadiazine in full doses have proved successful m some
cases. The combination of chloramphenicol and strepto-
mycin (0.5 gm. of each intramuscularly every 6 hours} is
more effective. It has been suggested that chloramphenicol,
chlortetracychne (Aureomycin) and oxytetracycline (Ter-
ramycin) given together produce even better results. The
writer prefers not to use 8 antibiotics at one time because of
the increased risk of untoward effects. X-ray study of the
hmngs should be carried out frequently to determine whether
or not progression with cavitation is occurring despite an
apparently satisfactory clinical response. With the best
therapy available, the fatality rate in K. preumoniae infec-
tion of the lungs is still 20 to 25 per cent. Bacteremia is not
an important prognostic factor. The management of chronic
Friedlander bacillus preumonia is essentally the same as
that for fibrocavernous tuberculosis. If, after an adequate
trial of chemotherapy, cavity closure does not occur, seg-
mental resection, lobectomy, or pneumonectomy, depending
on the extent of the disease, is indicated.

Pertussis Pneumonia

Pneumonia occurring in the course of whooping cough is
usually due to H. influenzae, the pneumococcus, beta-he-
molytic streptococcus, or Staph. aureus. It may also be pro-
duced by H. pertussis, however. Infection of the pulmonary
parenchyma by this organism produces no distinguishmg
clinical, laboratory or roentgenographic features. The diag-
nosis is made by demonstrating the presence of H. pertus-
sis and the absence of other pathogenic bacteria. An ele-
vated white blood count with a marked increase in lympbo-
cytes is the rule. There is po specific therapy (see above).
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Salmonells Pneumonia
The two types of sal Tlosis in which p ia may
occur are typhoid fever and S. choleracsuis infection. The
typhoid bacillus may produce either lobar or diffuse involve-
ment of the lungs; pleural cffusion is prcscnt rarely. Pneu-
monitis due to S. chol isisa pli of the en-
teric or septicemic types of disease produced by this organ-
ism; metastatic infection is also present in other locations
in some cases (Cbaplcr IX) Pneumomus pmduccd by Sal-
llae has no disti The y
lesions are usually bilateral and diffuse. The dmgnosns is
made by isolation of the causative agents from the blood,
sputum, or stool. Treatment 1s the same as for the pnmnry
disease of which the pul; y i 2
tion {Chapter IX).

Tularemic Pncumonia

Pneumonia develops in from 10 to 25 per cent of cases of

i landular or typhoidal tul ia. It 1s present as an
isolated disease in 30 per cent of patients infected with
Pasteurella tularensis; the diagnosis 15 usually not suspected
in these instances The possibility of tularemic pneumonitis
should be suspected in individuals living in an area where
this disease 1s endemic when they present themselves with
an acute and severe pulmonary disease with fever and leu-
cocytosis. Since the process progresses rapidly and is often
fatal, 1t 1s very important that the diagnosis be established
as rapidly as possible and therapy imtiated promptly. The
sputum and blood shou]d be cultured 1n cysteine broth The

is di d i Chapter XV.

VIRUs PNEUMONIAS
Measles Virus Pneumonia

In addition to panbronchitis which is present in all cases
of rubeola, about 50 per cent of patients have an interstitial
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poeumonia probably due to the measles virus. Secondary
infection of the lungs occurs much less commonly (approsi-
mately 2 per cent) and is usually produced by the beta-
hemolytic streptococcus, H. i 1l , the p

or Staph. aureus. It is often difficult to differentiate bacterial
from viral pulmonary involvement in rubeola. The following
criteria may be of help in pointing to the possibility of in-
vasion of the lungs by bacteria: (1) Recurrence of fever
and a change in the physical findings in the chest in a pa-
tient in whom the temperature has been coming down or in
whom complete defervescence has taken place. (2) Appear-
ance of leucocytosis with evidence of pneumonitis; ence-
phalitis must be ruled out because elevation of the white
blood count frequently accompanies this complication.
There is no specific therapy for measles virus pneumonia,

Primary Varicells Pneumonia

Severe pneumonia may be produced by the virus of
chicken pox. Viral involvement of the lungs occurs most
frequently at the height of the skin eruption and is ob-
served only in adults. The disease is more common than is
suggested by the small number of cases reported in the
medical literature. Some cases are mild and, although cough
is prominent, other symptoms of pulmonary infection are
minimal or absent, and physical examination of the chest
reveals no abnormalities. More often, however, severe man-
ifestations are present. The temperature is high, tachypnea is
marked, dyspnea and cyanosis are striking, and the patient
appears cntically ill. The rash is hemorrhagic n most in-
stances. Diffuse inspiratory rales, expiratory wheezing, and
diminution in breath sounds in some or signs of consolida-
tion in other cases are frequently detectable. Even with severe
primary varicella pneumonitis, examination of the lungs
may be totally unrevealing, X-ray study usually shows dif-
fuse parenchymal infiltration of the lungs, the lesions having
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a nodular appearance. The white blood count is often
elevated, and there is a relative increase in neutrophiles.
Cultures of the throat and sputum, when present, usually
do not yicld pathogenic bacteria. Although recovery is the
rule, death occurs occasionally. The pulmonary infiltrate
may not clear completely for many weeks. There is no spe-
aific therapy.

Some patients with chicken pox develop secondary bac-
terial pneumonia. This may be difficult to differentiate from
disease produced by the virus of varicella; the detection of
nodular pulmonary-lesions by x-ray study may be helpful.
1f the pneumonitis is due to bacteria, it must be treated
with the appropriate antibiotic agent.

Influenza

The influenza virus affects primarily the upper respiratory
tract. However, the lungs may also be involved in some
patients. Although this is more common when the disease
is pandemic, it has also been noted in epidemic and sporadic
cases. There are no features which distinguish it from other
kinds of viral pneumonitis. Secondary bacterial infections of
the lungs also occur in influenza and are frequently due to
Staph. aureus. There is no effecti for nfl 1
viral pneumomtis. When bacteria are responsible, therapy
with appropriate antibiotic drugs must be undertaken.

Psittacosis—Ornithosis

Pneumonia due to the psittacine-ormthine group of vi-
ruses is not rare, It is very important, therefore, to attempt
to elicat a hustory of contact with birds—pigeons and mem-
bers of the parakeet or parrot families—in any case of “atyp-
ical virus pneumonia” because, with the exception of the
epidemiologic background, it is impossible to distinguish
psittacosis from other types of viral pneumonitis clinically.
The ifestations of psittacine fa are usually
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severe; the disease may be quite mild, however. Intense,
harassing, non-productive cough, a varying degree of fever,
headache, retrobulbar pain exaggerated by movement of
the eyes, and generalized bone and muscle aching are com-
mon. Physical examination of the chest may reveal no
changes or only diminished breath sounds and a few rales;
signs of consolidation appear in some cases. Dyspnea and
cyanosis are striking with severe infection. Relative brady-
cardia is common. Roentgenographic study of the lungs
frequently shows diffuse, motiled infiltration; with mild
disease, only enlargement of the hilar nodes and increased
bronchovascular markings may be detectable. The white
blood count is normal or elevated; lymphocytosis is present
in some instances. The course of psittacosis is variable; all
of the signs and symptoms may persist for 2 weeks or longer.

omplications are uncc exudative erythema multi-
forme (Stevens-Johnson disease) has been observed in a
rare instance. Secondary bacterial infection of the lungs is
rare. The majority of patients recover without specific ther-
apy, but death occurs occasionally.

The diagnosis of psittacosis 15 suspected in patients with
manifestations consistent with “viral pneumonia” who have
had contact with birds. It is proved by demonstration of
a sigmficant increase in titer of complement fixing antibody
for the virus when serums obtained in the acute phase of
the disease and during convalescence are compared.

Psittacosis is treatable. This emphasizes the necessity of

ining an adeg pidemiological history since this
is the only basis on which a diagnosis can be made early
in the disease. The drug of choice is tetracycline; it is ad-
ministered in a dose of 025 gm. orally every 6 hours for 10
to 12 days. Despite clinical recovery, pulmonary infiltrates
may persist for weeks or months and occasionally raise the
question of tuberculosis or other causes of “unresolved pneu-

monia”.
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“Atypical Viral Preumonia”

“Atypical viral pncumonia” is a syndrome and not a spe-
cific disease entity. It may be produced by a number of
agents, some of which have been identified and others of
which have not yet been isolated. The adenovirases have
recently been proved to be responsible for some cases of
this disorder. In most i ifestations of an upper

y tract snfecti gh, sore throat, coryza—are
present for a varying period before pncumonitis develops.
The clinical features of “atypical viral pneumonia” are quite
varigble. In some patients, fever is of low degree, cough is
minimal, and examination of the chest reveals no abnormal-
ities; x-ray of the lungs, however, shows infiltration. At the
other catreme, are the cases in which the signs and symp-
toms are severe. High grade fever, mtractable, harassing,
non-productive cough, headache, intense malaise, retro-
bulbar pain, and even dyspnea, cyanosis, and pleuritic
pain are present. Physical examination of the chest may
be unrevealing even 1n such cases, although suppression
of breath sounds, rales, and, 1n a few instances, signs of
consolidation may be present; sterile pleural effusion oec-
curs rarely. Dissociation between the physical and roent-
genographic findings is characteristic of this kind of pneu-
monia, Thus, physical examination of the lungs may reveal
very little when the x-ray shows diffuse infiltration, and vice
versa. The white blood count and differential are usually
normal, Occasionally, leukopenia with relative lymphocy-
tosis or leucocytosis with an increased number of neutro-
philes is present.

The diagnosis of “atypical viral pneumonia” 1s usually
made clinically on the basis of the onset and course of the
disease, and the x-ray picture of the lungs, It must be
stressed that failure of a pneumomtis to respond to treat-
ment with antibiotics does not prove that it is of viral eticlogy.
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Serologic studies may be helpful. In some types of “atypical
poeumonia” there is a significant increase in serum titer of
cold agglutinins and agglutinating antibody for Streptococeus
MG; 50 per cent of patients develop one of these antibodies.
Both are detectable in some instances. Complement-fixation
studies for adenoviruses should be carried out in every case.

Complications rarely appear in “atypical viral pneumo-
nia”. Secondary bacterial infections of the lungs are very
uncommon. Pleuritis with friction rub, sterle pleural ef-
fusion, acute serofibrinous or “benign” pericarditis, and
“aseptic” meningitis or meningoencephalitis have been de-
scribed but are infrequent, Erythema multiforme exsuda-
tivum, especially the Stevens-Johnson syndrome, occurs oc-
casionally and is responsible for prolonged and severe
illness.

Whether or not the use of antibiotics is effective in the
treatment of “atypical viral pneumonia” is still debated.
There is no doubt that some cases respond very promptly to
these drugs, and that others are totally unaffected. Vari-
ability in response is probably due to the fact that the
disease is caused by different viruses, some of which are
susceptible and others insensitive to the antimicrobial com-
pounds; the adenoviruses, for example, are not affected by
antibiotics. It is the wuter’s practice to withhold therapy
in mild episodes of “atypical virus pneumonia”, especially
when fever is low and respiratory symptoms are mini-
mal or moderate in intensity. The use of drugs in such
instances probably exposes the patient to a risk of untoward
effects greater than the benefits to be derived. When
the temperature is high (103° or higher), cough severe,
and pulmonary infiltration ive, the administration of
tetracycline, chlortetracycline (Aureomycin), oxytetracy-
cline (Terramyecin), or chloramphenicol is indicated. The
ysual dose of these drugs is 0.25 gm, given orally every 6
thours for 7 to 10 days. The course of the pneumonia is not
altered by such treatment in some patients.
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Viral Pncumonia of Childhood

One type of pnecumonia which occurs in the nconatal
period is thought to be duc to a virus. The disease usually
appears within 5 to 6 days after birth. There is frequently a
history of respiratory tract infection 1n the mother. Clinical
manifestations are often very severe, and x-ray examination
of the lungs reveals duffuse infiltration. Death may occur.
The causative agent has not been isolated or identified. It
has been suggested that some cases are produced by dis-
temper virus because antibodies to this organism are present
in the serum of children who recover. Epithelial cells con-
taining intracytoplasmic inclusion bodies are present in
pharyngeal smears and are thought to be diagnostic of this
type of mnfection.

Mycomic InFecTiONS oF THE Luncs
Pulmonary Moniliasis and Torulosis

Acute pulmonary infection due to Candida (Moniliz) or
Torula is uncommon. It rarely occurs as a primary disease
but is usually secondary to other conditions such as lym-
phoma and leukemia. It is thought to be increasing in in-
cidence as a result of superinfection of the lungs resulting
from the use of antibiotic agents, particularly the so-called
“broad spectrum” drugs. Diffuse pneumonia or Iobular or
lobar consolidation may be present. The physical and x-ray
findings do not differentiate this type of pneumonitis from
that due to other infectious agents. The sputum may have
a “beery” odor.

The only method of establishing the diagnosis of pul-
monary monliasis or torulosis is by isolation of the organism
from the sputum by culture on Saboraud’s medium or corn
meal agar. Great caution must be exercised m attaching
etiologic significance to these organisms because they are
present in the upper respiratory tract of many normal per-
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Serologic studies may be helpful. In some types of “atypical
pneumonia” there is a significant increase in serum titer of
cold agglutinins and agglutinating antibody for Streptococeus
MG; 50 per cent of patients develop one of these antibodies.
Both are detectable in some instances, Complement-fization
studies for adenoviruses should be carried out in every case.

Complications rarely appear in “atypical viral ppeumo-
nia”. Secondary bacterial infections of the lungs are very
uncommon. Pleuritis with friction rub, sterile pleural ef-
fusion, acute serofibrinous or “benign” pericarditis, and
“aseptic” ingitis or ing; phalitis have been de-
scribed but are infrequent. Erythema multiforme exsuda-
tivum, especially the Stevens-Johnson syndrome, occurs oc-
casionally and is responsible for prolonged and severe
illness.

Whether or not the use of antibiotics is effective in the
treatment of “atypical viral pneumonia” is still debated.
There is no doubt that some cases respond very promptly to
these drugs, and that others are totally unaffected. Vari-
ability in response is probably due to the fact that the
disease is caused by different viruses, some of which are
susceptible and others insensitive to the antimicrobial com-
pounds; the adenoviruses, for example, are not affected by
antibiotics. It is the writer’s practice to withhold therapy
in mild episodes of “atypical virus pneumonia”, especial{y
when fever is low and respiratory symptoms are mini-
mal or moderate in intensity. The use of drugs in such
instances probably exposes the patient to a risk of untow:
effects greater than the benefits to be derived. When
the temperature is high (103° or higher), cough severe,
and pulmonary infiltration extensive, the administration of
tetracycline, chlortetracycline {Aureomycin), oxytetracy-
cline (Terramycin), or chloramphenicol is indicated. The
usual dose of these drugs is 0.25 gm. given orally every 6
hours for 7 to 10 days. The course of the pneumonia is not
altered by such treatment in some patients.
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Coccidiomycosis

Coccidiomycosis is produced by the fungus, Coccidiodes
immitis, the spores of which enter by way of the respiratory
tract. The disease has been observed primarily in California,
especially in the southern San Joaquin Valley. It has also
occurred in Texas, New Mexico, Arizona, Nevada and Utah
in the United States, and in Paraguay, Bolivia, Argentina,
Venezucla, and Italy.

Coccidiomycosis may appear as an asymptomatic disease,
as a respiratory syndrome resembling influenza or pneu-
moma, or as prog) i d p idiodal
granuloma. Asymptomatic infections are never recognized
in the acute stage and arc diagnosed only in retrospect on
the basis of a positive skin test. The primary nfluenza- or
pneumonia-hike type is acute and accompanied by one or
more of the following symptoms and signs: fatigue, general
malaise, pleuritic pain, non-productive cough, minor he-
moptysis, chulls, fever, erythema nodosum, eosmophilia, and
arthralgia. Abnormal physical findings may appear over the
lungs. X-ray studies reveal various abnormalities. The earli-
est lesion varies from slight fuzzy thickening of the hilar
shadow to light, veil-hke infiltration, to consolidation which
occupies a major portion of the lung fields. Nodular paren-
chymal opacitics may be present. These are generally found
in the mid-lung field; they are detected less often in the
lower lobes and least frequently 1n the apical and subapical
regions. The lesions may clear completely and leave no
residua or progress to produce multiple cavittes. The early
roentgenographic changes may be confused with those of

" bacterial or viral pneumoma while the late ones may be
difficult to distinguish from tuberculoss. Healed pulmonary
idiomy is ch 1zed by the p of discrete,
scattered, calefied nodular areas in the lungs.
The ive form of idi is, cc
granuloma, develops in 1 out of 500 white patients; it is

PETRE
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sons, Monilia and Torula often increase markedly and be-
come the predominant form in the pharyngeal flora as a
result of antibiotic admmistration, without producing dis-
ease.

The course of pulmonary moniliasis or torulosis is usually
short and terminates fatally, In some cases, however, the
disease becomes chronic and may persist for months or
years. There is no specific therapy for this type of infection.
The administration of jodides may be of value, Before this
drug is given, a skin test with Moniliz or Toruls antigen
must be performed. If the reaction is positive, desensitiza-
tion by repeated injections of a vaccine made from the or-
ganisms isolated from the sputum must be carried out. If
the skin reaction is about 2 em. in diameter, 1:100 dilution
of vaccine 1s given; if 1t is about 8 cm., a 1:1000 dilution is
used, and, if the zone of reaction is larger than this, the
starting dilution 1s 1:10,000. The antigen is injected sub-
cutaneously 1 an initial dose of 0.1 ml. of the appropnate
dilution and increased by 0.1 ml. every other day until 1 ml
is being given. If an untoward effect appears, treatment must
be interrupted for several days and resumed again with one-
tenth the quantity responsible for the reaction. The admims-
tration of potassium iodide solution is started after vaccine
has been given for 2 weeks. The initial dose is 1 drop 3
times a day. This is increased by 1 drop per day to a maxi-
mum of 20 drops 3 times a day. The quantity given is then
gradually reduced to 3 drops 3 times daily, and then again
increased to 20 drops 3 times a day. The last procedure is
repeated once. Torula infections have been treated on an
experimental basis with the antibiotic Amphotericin B, with
some success. The dose of this agent is 025 mg. per Kg.
given intravenously over a 6 hour period the first day. This
is followed by 0.5 mg. per Kg. on the second, 0.75 mg
per Kg. on the third, 1.0 mg. per Kg. on the fourth day and
daily thereafter for the next 3 to 4 weeks.
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the lungs which reveals the residual, diffuse, nodular pul-
monary calcifications. A positive skin reaction to Histo-
plasma anhgcn is usually present in these cases. Occa-

snonnl]y, A ion of the respi y tract by H.

d an acute p itis in which fever,
ma]:use, \ngue chest dxscomfort non-pmducuvc cough, and
d are the ions, A variety of

changes in the lungs, dcpcndmg on the extent of involve-
ment, may be d by ph 1 ion; these do
not mndicate the etiology sinco they aje identical with those
present in many types of bacterial or viral pulmonary dis-
ease. The findings of roentgenographic study of the chest
are also varmable; increased bronchovascular markings, peri-
bronchial infiltration, miliary or diffuse interstitial lesions,
discrete or confluent areas of lobular consolidation, nodular
granulomas, abscesses, cavities, and mihary calcifications
have been described. The white blood count may be ele-
vated, normal or depressed.

The dmgnosxs of acute pulmonary histoplasmosis must
be with ifestations of acute
infection of the respiratory tract who reside in an area where
this disease is endemic; the incidence is particularly high in
the midwestern part of the United States. Isolation of the
fungus from the sputum by culture on Saboraud’s or com
meal agar is the only method of establishing the diagnosis.
A positive skin test, although suggestive, 1s often of Little
help because of the high frequency of such reactions in
normal individuals living in endemic areas.

The prognosis is grave, and the fatahty rate high, es-
pecially if the Histoplasma become widely disseminated and
produce 1nvolvement of many organs. There is no effective
treatment.

Pulmonary Acti is and Nocardi

The source of pulmonary infection with Actinomyees is
usually the mouth and throat. The organisms are present in
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8.5 times more common in Mexicans and 14 times more
frequent in Negroes. Lesions appear in bone (spine, pelvis,
hands, and feet, most often), meninges, joints, brain, eyes,
adrenal, myocardium, pancreas, prostate, spleen, liver, and
lungs. The clinical pictures which appear depend on the
location of the disease.

The differential diagnosis of pulmonary coccidiomyeosis
is difficult. The possibility of this disease should be sus-
pected in patients with acute pneumonia or in those with
chronic disease of the lungs who reside in an endemic area.
The white blood count is usually elevated and may be
25,000 per mm® or higher; cosinophilia, ranging from 10
to 80 per cent, is frequent. The most important diagnostic
procedure is isolation of the causative agent. This may be
accomplished by culture of sputum or gastric washings
treated for 4 hours with 0.05 per cent copper sulfate (final
concentraton) on Saboraud’s or corn meal agar, or inocula-
tion of these materials into guinea pigs (intratesticular) or
mice (intraperitoneal). Skin test with coccidiodin (a filtrate
of broth culture of Coccidiodes) is of value. The reaction
becomes positive within 3 weeks after the disease starts, An
abrupt change from negative to positive with a 1:1000 dilu-
tion is diagnostic of recent infection; this may occur in from
2 to 21 days after onset. Skin reactivity to coccidiodin may
persist for as long as 10 years. Falsely positive tests are ob-
served in histoplasmosis and blastomycosis. About 70 per
cent of patients with disseminated coccidiomycosis have
negative reactions even when concentrated antigen is used;
the demonstration of a rising serum precipitin titer for the
fungus is of help in diagnosis in these cases.

There is no specific treatment for coccidiomycosis.

Histoplasmosis

Most infections produced by Histopl: psul are
inapparent. They are usually discovered long after patients
have recovered from the disease by x-ray examination of
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the lungs which reveals the residual, diffuse, nodular pul-
monary calcifications. A positive skin reaction to Histo-
plasma antigen is usually present in these cases. Occa-
snonally, ho\vever, invasion of the rcsplmlory tract by II,

an acute p itis in which fever,
m:dcuse, \ague chest dxscomfort non—pmducuvc cough, and
dysp are the ions. A varicty of

changes in the lungs, depcndmg on the extent of im olve-
ment, may be detected by physical examination; these do
not indicate the etiology since they aje identical with those
present in many types of bacterial or viral pulmonary dis-
ease. The findings of roentgenographic study of the chest
are also variable; increased bronchovascular markings, peri-
bronchual infiltration, miliary or diffuse interstitial lesions,
discrete or confluent arcas of lobular consolidation, nodular
granulomas, abscesses, cavities, and miliary caleifications
have been described. The white blood count may be cle-
vated, normal or depressed.

Tl\e dmgnons of acute pulmonary histoplasmosis must

id in individ with f ions of acute
infection of the respiratory tract who reside in an area where
this discase is endemic; the incidence is pasticularly high in
the midwestern part of the United States. Isolation of the
fungus from the sputum by culture on Saboraud’s or corn
meal agar is the only method of establishing the diagnosis.
A positive skin test, although suggestive, is often of little
help because of the high frequency of such reactions in
normal individuals living in endemic areas.

The prognosis is grave, and the fatality rate high, es-
pecially 1f the Histoplasma become widely disseminated and
produce involvement of many organs. There is no effective
treatment.

Pulmonary Acti i and Nocardi
The source of p fection with A is
usually the mouth and thmat. The organisms are present in
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8.5 times more common in Mexicans and 14 times more
frequent in Negroes. Lesions appear w bone (spine, pelvis,
hands, and feet, most often), meninges, joints, brain, eyes,
adrenal, myocardium, pancreas, prostate, spleen, liver, and
lungs. The clinical pictures which appear depend on the
location of the disease.

The differential diagnosis of pulmonary coccidiomycosis
is difficult. The possibility of this disease should be sus-
pected in patients with acute pneumonia or in those with
chronic disease of the Iungs who reside in an endemic area.
The white blood count is usually elevated and may be
25,000 per mm?® or higher; eosinophilia, ranging from 10
to 30 per cent, is frequent. The most important diagnostic
procedure is isolation of the causative agent. This may be
accomplished by culture of sputum or gastric washings
treated for 4 hours with 0.05 per cent copper sulfate (final
concentration) on Saboraud’s or corn meal agar, or inocula-
tion of these materials into guinea pigs (intratesticular) or
mice (intraperitoneal). Skin test with coccidiodin (a filtrate
of broth culture of Coccidiodes) is of value. The reaction
becomes positive within 3 weeks after the disease starts. An
abrupt change from negative to positive with a 1:1000 dilu-
tion is diagnostic of recent infection; this may occur in from
2 to 21 days after onset. Skin reactivity to coccidiodin may
persist for as long as 10 years. Falsely positive tests are ob-
served in histoplasmosis and blastomycosis. About 70 per
cent of patients with disseminated coccidiomycosis have
negative reactions even when concentrated antigen is used;
the demonstration of a rising serum precipitin titer for the
fungus is of help in diagnosis in these cases.

There is no specific treatment for coccidiomycosis.

Histoplasmosis

Most infections produced by Histoplasma capsulatum are
inapparent. They are usually discovered long after patients
have recovered from the disease by x-ray examination of
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the lungs which reveals the residual, diffuse, nodular pul-
monary calcifications. A positive skin reaction to Histo-
plasma antigen is usually present in these cases. Occa-

stonally, , invasion of the respiratory tract by H.

psull prod an acute p itis in which fever,
malaise, vague chest discomfort, non-productive cough, and
dyspnea are the ding ifestations. A variety of
changes in the lungs, depending on the extent of involve-
ment, may be detected by ph 1 ination; these do

not indicate the etiology since they aje identical with those
present in many types of bacterial or viral pulmonary dis-
ease. The findings of roentgenographic study of the chest
are also variable; increased bronchovascular markings, peri-
bronchial infiltration, miliary or duffuse interstitial lesions,
discrete or confluent areas of lobular consolidation, nedular
granulomas, abscesses, cavities, and miliary calcifications
have been described. The white blood count may be ele-
vated, normal or depressed.

The diagnosis of acute pulmonary histoplasmosis must

idered in individuals with ions of acute
infection of the respiratory tract who reside in an area where
this disease is endemic; the incidence 15 particularly high in
the midwestern part of the United States. Isolation of the
fungus from the sputum by culture on Saboraud’s or com
meal agar is the only method of establishing the diagnosis.
A positive skin test, although suggestive, is often of little
help because of the high frequency of such reactions in
normal individuals living in endemic areas.

The prognosis is grave, and the fatality rate high, es-
pecially if the Histoplasma become widely disseminated and
produce inyolvement of many organs. There is no effective
treatment.

Pul Yy Actinomycosis and Nocardi
The source of pulmonary infection with Actinomyces is
usually the mouth and throat. The organisms are present in
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the tonsils and around the teeth of some normal individuals.
Either the aercbic form (Nocardia) or the anaerobic one
(Actinomyces) may invade the lungs; both produce the
same kind of disease, The early manifestations of palmonary
actinomycosis or nocardiosis are mild, irregular fever and
cough productive of sputum which usually becomes puru-
lent and may contain blood as the infection progresses.
Pleuritic pam and pleural effusion appear in some cases. If
the chest wall is invaded by the organisms, multiple sinuses
are formed. As the prgcess advances, loss of weight, weak-
ness, anemia, spiking fever, night sweats, and dyspnea
become prominent. In the easly stages, the physica! findings
over the lungs are not striking and cannot be differentiated
from those present in other acute pneumonias, Later, large
areas of dullness appear, and the chest wall becomes re-
tracted and limited in motion. X-ray usually reveals many
smooth, irregular, large areas of consolidation with small,
irregular areas of rarefaction but without cavity formation.
The lesions are most often present m both lower lobes,
although they may be unilateral or involve any part of the
parenchyma. Pleural adhesions or effusion may be detect-
able. Invasion of the ribs may take place and produce
destructive and proliferative changes,

The diagnosis of pulmonary actinomycosis is established
by demonstration of the typical “sulfur granules” or tangled
masses of branching gram-positive filaments in the sputum.
Nocardia are acid-fast apd may be confused with the
tubercle bacillus, Culture of the sputum should be carried
out under both aerobic and anaerobic conditions.

Treatment consists of the administration of penicillin.
Doses of 500,000 to 1,000,000 units of benzyl peniaillin G
intramusculatly in divided doses daily have been found
to be effective. Some physicians administer sulfadiazine
simultaneously with the antibiotic. Surgical drainage of all
accessible lesions is important. When the pulmonary disease
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is localized and fails to clear with drug therapy, lobectomy
or 1 jon must be considered

Other Fungal Infections of the Lungs

A number of fungi other than the ones desenbed above
may cause pulmonary infection. With practically all of
them, the acute phase of the discase may be difficult to
differentiate from other types of pneumonia. However, un-
Lke bacteria or viruses, the fungi tend to produce chronic
lung involvement and are most easily confused with tuber-
culosis, Some of the organisms which are responsible for
prolonged pulmonary disease are Blastomyces (blastomy-
cosis), Geotrichum (geotrichosis), Aspergillus (aspergil-
losis), Mucor (mucormycosis) and Sporotrichum (sporotri-
chosis), The possibility of mycotic infection of the lungs
must be considered in all cases in which chronicity is a
feature, and the presence of tuberculosis cannot be estab-
lished. The diagnosis is made by isolating the organisms
from sputum by culture on Saboraud’s or carn meal agar.
‘There is no specific therapy for most of the infections The
use of iodides and d itization by the repeated injection
of autogenous vaccines, as desenibed for pulmonary monil-
iasis, is of value in some cases. Blastomycosis may be cured
by the administration of stilbamidine (Chapter XV).

RicxerTsiaL PNEUMONIA

. Although harassing, non-productive cough may be present
in typhus fever or Rocky Mountain Spotted fever, localized.
i T, J:.1.

poeu or p y due to the rick-
ettsiae which produce these diseases are rare. Most episodes
of which pli these infections result

from secondary bacterial invasion and can be treated with.
anhbiot:\cs to which the causative organisms are susceptible,
There is oue type of rickettsial disease in which a skin
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eruption does not appear and in which pneumonia is the
only manifestation; this is Q fever.

Q@ Fever

Q fever is produced by Coriella burneti. Infection &
contracted by inhalation of contaminated dusts or the in-
gestion of milk or handling of materials harboring the ot
ganisms. The feces of a variety of ticks contamn the vick-
ettsiae. Sheep, goats and cows in the United States, and
bandicoots in Australia are naturally infected. Q fever has
been described in abbatoir warkers, employees of stock-
yards, wool processors, and laundry warkers in Tezas,
Illinois, Pennsylvania, Montana and New York. The discase
has occurred in laboratory personnel studying the organism.
It is not transmitted from man to man.

The incubation period of Q fever is 14 to 26 days, Head-
ache, malaise, muscle aching, and fever (101-104°) with
chilly sensations are the early featuxes of the disease, After
a few days, an unproductive cough appeass. Physical exam-
ination reveals only scattered suppression of breath sounds
and rales. X-ray stody of the lungs shows the same type of
changes as ase present in “atypical viral pneumonia” In
some patients the respisatory mamfestations are so mild
that they attyact no ion, pub y invol L is
detected only when a roentgenogram of the chest is made.
The disease lasts from a few days to 2 weeks, although
infiliration of the lungs may persist for a Jong time. In
about 20 per cent of cases, signs and symptoms may sull
be present after 4 weeks; this is commonest in elderly m-
dividuals. Rel QCours < tonally. C lications are

2%

on. Secondary bacterial p ia is rare. Hepa-
titis with detectable joundice appears in about one-third

of the cases which are prolonged.
The diagnosis of Q fever depends on a high index of
Most important in suspecting the discase are an

= . . 3 . ewrithis
occnpational history or residence in an endemic argp- hn}\

e
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a month of onset of symplams. The clinical course and

pt and dings are not diagnostic
and are most often confused with atyplcal viral paeu-
monia.” The pi of Q fever is establish

study. Agglunnms for Proteus do not appear. An increase
in complement-fixing antibody for Coxiclla burneti when
serums obtained in thc acute and convalescent stages of
infection are comp fically di ic.

Q fever is treatable. The ngcnls of choice are tetracycline
or chloramphenicol. A dose of 0.25 to 0.5 gm. of either of
these agents given orally every 6 hours produces rapid cure
in most instances; in some, however, the response is slow,
and therapy must be continued for 2 or more wecks. Relapse
occurs occasionally when treatment is stopped.

PxEvnsionia Due To Wonns

Invasion of the lungs by Ascaris, Strongyloides, and Tri-
hinella ions which are often very duffi-
cult to dxﬁerenuatc from bacterial or viral pneumoniz. The
parasites reach the pulmonary tissues by way of the blood
stream. The possibility of this type of pneumonitis should
be suspected in patients with obscure infections of the lungs
who live in areas of the world where these worms are
common, In the United States, Trichinella spiralis is the
most frequent cause of “parasitic” pneumonia.

Trichinella Pneumonia

Preumonia occurs in about 10 per cent of patients with
tnchinosis. It may appear at any time during the course of
the disease and may be diffuse or have a lobular or lobar
distnibution. The outstanding mamnifestations are fever and
cough which may be unproductive or accompanied by the
expectoration of thick or bloody sputum. Pleuritic pain and
pleural effusion develop in some cases. Physical and x-ray
examination of the chest are not diagnostic because the

.
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findings may be identical with those of invasion of the Jua
by various baeteria or viruses,

When the ch istic festations of trichi
severe myalgia and high grade ecosinophilia, are presen
the appearance of pulmonary involvement usually poses I
tle diagnostic difficulty. Although bacterial pneumonia ma
oceur, this is usually accompanied by a sharp decrease ¢
disappearance of eosinophiles from the circulating blooc
Trichinella may invade the lung and produce disease, how
ever, prior to the development of the typical muscle pai
and blood abnormality. Since there is usually a leucoeytosi
with an increased number of neutrophiles at this time, th
posaibility of bacterial pneumonitis 15 suspected most fre-
quently. The appearance of eosinophilia within a few days
usually clears the confusion.

The diagnosis of Trichinella p ia is made clinically
when other manifestations of trichinosis are present. It is
confirmed by muscle biopsy or titration of serum precipitin
for the parasite (Chapter XIV). Antibiotics are of value
only if secondary bacterial infections of the lungs occuss.
ACTH or adrenal corticosteroids may produce a dramatic
effect when the pulmonary involvement is due to Tri-
chinella {Chapter XIV),

Cumyurcar, Pyeusonia, PULMONARY INVOLVEMENT
m Acure Ruromanc FEVER, INFECTIOUS MONONUCLEOSE
aND Envraesa Muorrronne EXsupaTivis
{StEvENs-Jounson Disease)

A picture of acute pulmonary disease readily confusable
with bacterial or viral pneumonia may develop after inhala-
tion of such chemical agents as kerosene, gastric juice,
seimeral ool and beryllium. Althongh the Iatter two are most
often responsible for chronic, progressive fibrosis of the
Jungs, they may also produce acute pneumonitis, The disg-
nosis of this type of disease is usually made on thfs/bﬁi i
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a history of exposure; fat droplets may be observed in the
sputum in cases of lipoid pneumonia.

Severe pulmonary mvolvement may occur in acute rheu-
matic fever. It is observed in 50 per cent of fulmmating
episodes, in 25 per cent of polycyclic attacks, and in 10 per
cent of mild cases. The process is usually diffuse. Fever and
cough are the outstanding symptoms. Hemoptysis, chest
pain and pleural effusion are common. Dyspnea and cyano-
sis are observed in some cases. The white blood count is ele-
vated with a relative increase in neutrophiles. The conditions
with which rheumatic pneumonia is most easily confused
are bacterial infection of the lungs and acute left ventricular
failure; it may be very difficult to make a differentation.
The situation js made more complex by the fact that all
three pulmonary processes may be present simultaneously in
a rare case. The presence of cardiac decompensation may
be ruled out by the demonstration of a normal venous pres-
sure and circulation time. If pathogemic organisms are
present m the sputum, it is lmperauve tlmt an appmpmtc

it agent be ad in
quantity. The presence of large numbers of polymorphonu-
clear leucocytes m the sputum is of some help in suggesting
superimposed bactenal infection.

About 10 per cent of cases of infectious mononucleosis
develop p ia which is probably due to the agent
responsible for the primary disease The symptoms, physical
signs, and roentgenographic findings are not characteristic
but are sumlar to those observed with many bacterial or
viral wfections of the lungs. Stenle pleural effusion is a
very rare hcation. The di: is is usually clincall
apparent when other manifestations of infectious mono-
nucleosis are present. It 1s confirmed by a nise 1 the titer of
heterophile agglutinin in the patient’s serum (Chapter VI).
There is no specific treatment for this disease.

Prneumonua occasionally appears i the course of erythema
multiforme exsudativum, a disease characterized by an
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erythematous-papular or vesiculo-bullous eruption, stomatitis,
and conjunctivitis. Sensitization to drugs (sulfonamides,
barbiturates) and “viral” respixatory infection are the usual
precipitating factors. Pulmonary involvement oceurs in ap-
proximately 50 per cent of the cases which appear to be
infectious in origin. The clinical manifestations and x-ray
changes are indistinguishable from those of “atypical virus
poeumonia.” In some instances, 1t is impossible to determine
whether the pulmonary disease follows the eruptwve dis:
order, or vice versa, When the Stevens-Johmson variant of
the syndrome is present (severe vesiculo-bullous rash and
marked conjunctivitis), the accompanying poeumonitis is
often severe and diffuse. In such cases the use of ACTH or
adrenal corticosteroids may produce dramatic results. In
some untreated cases, high fever, pulmonary mamfestations,
and skin and mucosal lesions may be intense and persist for
as long as 2 weceks.

Lunc Anscess

The bacteria responsible for pulmonary abscess reach the
lung by aspiration from the mouth and upper respiratory
tract {most common ), deposition of septic emboli arising in
various organs, and lymphatic transport (very rare). It s
believed that abscess will not develop unless there is an
underlying pulmonary Jesion. Atelectasis and infarction are
the two most important predisposing factors; the former is
thought to be present in every case. Most lung abscesses
are secondary either to operations on the mouth or respira-
tory tract, or to pneumonia. About 50 per cent of those in

hildren follow tonsill y. Five to 6 per cent result from
the inbalation of foreign bodies, Surgical procedures in the
sbdominal cavity, particulady those involving the gall
bladder, may also precede the app of pub 34
tion b of the atelectasis produced by limita-
ﬁq‘;]r\‘)f chest expansion by pain and tight bandages. Lung
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abscess pli bronchiogeni i in some in-
st:mccs. Approximately 85 per cent of cases in which no
posing factor is d ble are thought to be related

to gingival and dental infections.

The nature of the orgamsm involved in the production
of lung abscess is important in determining the anatomical
and clmical features of the discase. The beta-hemolytic
streptococeus, Staph. aureus, and the pneumococcus produce
simple suppuration. Fusiform bacilli and spirochetes, acting
together, are responsible for “ bic” abscess (“gang
of the lung”); this type is observed most often when infec-
tion follows operations on the resprratory tract or dental
extraction.

The clinical picture of lung abscess is usually charactens-
tic About 1 to 3 weeks after an episode of pneumonia or an
operation on the teeth or pharynx, a cough, which is at first
dry and then becomes productive, appears Pleuritic pain
gradually develops and may become very severe; this 1s
often the most strking symptom. Fever, of varying degree,
15 always present; it is frequently remittent or mtermuttent,
but may be sustained at a high level. Dyspnea and cyanosis
become apparent as the disease progresses, m some cases.
Physical examination of the chest may be unrevealing except
for Limitation of motion of the affected side. If the abscess
lies well below the pleura, no abnormal findings are detected.
If it 1s situated close to the pleura, suppression of breath
sounds, dullness to percussion, and a friction rub are often
present in the involved area. Amphoric breathng and a
posive com slgn are detectable when the abscess has be-

come d and ins air. With drainage through
the connectmg bmnchus, the sputum becomes purulent; it
polymorpk and bacteria and

does not have a foul odor. Slight to moderate hemoptysis
may occur.

When fusiform bacilli and spirochetes are the cause of
lung abscess, patients usually appear more severely ill than
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when pyogenic infection is present. The pulmonary process
is characterized by high, “spiking” fever and the expectors-
tion of copious quantities of sputum which is gray i color
and has the typical foul odor of rancid butter,

Xeray exammation of the Jungs in the carly stages reveas
only infiltration which is indistinguishabl P i
As localization takes place, a rounded density surrounded
by 2n irregular area of decreased radioluscence becomes

PP When the al draing through the connecting
bronchus, air becomes trapped in the cavity and a fuid
level is detectable.

Since most long abscesses le within 1 cm, of the pleural
sutface, penctration into the pleural space with the produe
tion of empyema is common. When aerobic organisms ase
the causative agents, the fluid is purulent (Staph. aurcus
and § coccus) o i (beta-h Iyt

p cus). With fusospirochetal infection, it is thin,
gray in color, and has an averpowering odor. The bactena
responsible for the empyema are eastly demonstrated in the
fluid by gram-stamned smears.

The diagnosis of lung abscess is suspected in patients who,
after an episode of pneumoniz or a surgical operation in the
mouth or throat, develop fever, cough productive of puru-
Tent or putrid sputum, and localized pleuritic pain, Demon-
stration of a rounded density surrounded by an srea of
infiltration or a cawvity with a fluid level by x-xay examina-
tion of the Iungs is confirmatory. The etiology of the Jung
abscess is established by bacterivlogical study of the sputum
and plenral fluid. Culture on bloed agar reveals the orgav-
jsms responsible for the pyogenic type of disease. In “gan-
grene of the lung,” gram-stamed smears reveal myrizds of
fusiform bacilli and spirochetes; cultures are pot practical
because of the diffculty of growing these highly unaerobic
organisms.

There are three approaches to the t of &
suppurative disease of the lung. {1) Postural Drainage:

Yzed
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When the abscess is connected with a bronchus, as shown
by the expectoration of sputum, the institution of postural
drainage is very helpful in emptying the pulmonary lesion
and the bronchial tree of exudate. This is of no value in
cases in which closed abscesses are present. (2) Broncho-
scopy: This procedure, although not y in every case,
may be of help in the removal of (a) sccretions that cannot
be eliminated by postural d: , or (b) mucous plugs or
foreign bodies responsible for atclectnsxs It may also rcvea]
the p of an 3 car
(3) Chemoth The administration of anti bial
agents often pmduces very dramatic results. Penicillin is
the agent of choice for the therapy of lung abscess. A dose
of 250,000 to 500,000 units of benzyl penicillin G intramus-
culaxly every 8 hours is usually adequate, except when
i to the biotic are involved; in
such ca.ses the sensitivity of the organism to varous drugs
must be determmed and the agent to which it is most sus-
ceptible administered. When empyema is present, thoracen-
tesis should be carned out, and 50,000 to 100,000 units of
aqueous penicillin dissolved in 50 to 100 ml. of physiologic
saline injected mto the pleural space; this procedure usually
does not require repetition.

Although the need for surgical drainage of lung abscess
has decreased markedly since potent chemotherapeutic
agents have become available, this type of treatment is still
necessary in some cases. If the pulmonary lesion is not show-

ing ion with “medical” therapy
over a period of 4 weeks exurpahon of the disease by lobec-
tomy or ion must be idered. When the
empyema fluid is thick or collected in pockets, the intrapleu-
ral instillation of a mixture of 200,000 units of streptokinase
and 50,000 units of streptodarnase once daily for 2 to 3 days
may be helpful. In some instances, marked thickening of the
pleura develops despite therapy, and decortication of the
involved lung must be carried out.
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Tysercvross

Man may be invaded by either the human or bovine type
f tubercle bacillus; a rare case may be due to the avia
train. In the Unifed States, the commonest mode of infee-
fon is direct contact with an individual with active disease,
r with contammated urme or wet or dry sputum.

Certain dufferences in the response of the host to tubercu-
s infection are related to non-specific factors. The fact
1at tuberculosis is very common, but death relatively infre-
uent, suggests that, on the whole, man is capable of con-
rining the infection to some degree. Age is a very important
eterminant of the course of the disease, Young children are
st liable to disseminated infection shortly after invasion
y tubercle bacilli; the fatality rate in this group is higher
ud the diseass more rapidly progressive than w older
wividuals. The risk of death is generally low between the
ze of 5 years and adol It then i abruptly
raching its height 1n patients 20 to 35 years old, especially
mmales There is a second pesk of incsdence and death in
szsons over 60 years of age, particularly males. Other fac-
xs may also condition the respouse to invasion by M.
ibereulosis. Although the relationship of immunity and
iberculin bypersensitivity is still in debate, many invest-
stors are of the opinion that these phenomena are insepa:

ble, and that one cannot be present without the other.
hat animals insensitive and sensitized to tuberculoprotein
sdhave differently when exposed to infection s amply
snonstrated by the Koch reaction. When tubercle bacilli

e injected endermally in healthy guinea pigs, & local
cer develops slowly. Dissemination of the organism to the

gional Jymph nodes from which they are carried by way

the blood stream to all parts of the body is rapid. If the
scedure is camied out in an animal previously infected
ith the tubercle bacillus, a large uleer develops rapidly in

e area of injection but the organisms do not migrate be-
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yond the regional lymph nodes. This observation suggests
that the ability of the host to localize tuberculosis and pre-
vent the discase from becoming widespread is related to
the presence of tuberculin hypersensxhvxty On the other
hand, it has been shown that unmumty is still present in
guinea pigs after the tubereuly has been abolished
by desensitization.

Heredity is important in determining the outcome of
tuberculosis. The relative resistance and low fatality rates
in Jews and high degree of pubility to far ad
disease and death in Negroes arc good examples of the role
of this factor. This has also been demonstrated experimen-
tally by the development of strains of rabbits wath high and
low degrees of resistance to tuberculous infection through
selective breeding. Nutritional status and environmental
factors may be of significance in altering the nisk of invasion
and response to infection. For example, tuberculosis in-
creased in frequency m the concentration camps in Europe
during the last war in direct proportion to the prevalence of
severe malnutrilion. Pregnancy also influences the course of
the disease; in most cases, it tends to be mild but, in some,
it is aggravated. Very frequently, the severity increases
abruptly shordy after parturition. Diabetes mellxtus and

i stenosxs are iated with an i d

id of tub is. Individuals with mitral valvular

defects tend, in general, to have mild disease when they are

nfected. Activation and extension of a latent focus of tuber-

culosis in the lungs may follow pneumonia or lung abscess
involving the area in which the lesion is present.

‘When tubercle bacilli are 1whaled by a susceptible individ-
ual, they settle in the alveoli and provoke an immediate
outpouring of polymorphonuclear leucocytes. This is fol-
Iowed withm a short time by infiltration of lymphocytes
and endothelial cells which fuse to become gant cells.
Fibroblasts invade, and the lesion then possesses all of the
features whuch characterize the primary or solitary tubercle
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—a few neutrophiles, endothelial and giant cells, and early
fibrosis. Usually more than one tubercle develops; these fuse
to form the conglomerate tubercle. Involvement of the
lymphatic vessels and hilar lymph nodes by the tubesevlous
process occurs and completes the triad of lesions which
constitutes the Ghon complex—the pulmonary parenchymal
infiltrate (usually located subpleurally in one of the lower
Iobes), lymphangitis, and lymphadenitis. Sensitization to
tuberculoprotein takes place within 5 to 8 weeks after in-
fection and the tuberculin test becomes positive. In most
cases, the Ghon complex heals by fibrosis and finally becomes
calcified; this is characteristic of “primary” tuberculosis, In
some instances, however, the pulmonary process progresses
and the pertbronchial and peritracheal lymph nodes become
markedly enlarged. Erosion of the trachea and bronch: with
the production of tuberculous ulcers may occur, or the
infected softened lymph nodes may rupture into blood ves:
sels resulting in widespread hematogenous dissemination of
the organisms and the development of miliary disease. The
endobronchial lesions may be responsible for spread of dis-
ease either by way of the blood stream or via the airway.
Hemoptysis may occur in primary tuberculosis and is asso-
ciated with the bronchial ulcers or extension and cavitation
of the area of involvement in the pulmonary parenchyma.

“Secondary,” “adult,” or “reinfection” tuberculosis duffers
from the primary form in several respects. (1) It occurs in
patients already sensitized to tuberculoprotemn. (2) Involve-
ment of upper lobes is the rule; basilar disease tends to occur
most often in diabetics. (3) The pulmonary lesion behaves
in a fashion similar to that observed when the Xoch phe-
pomenon is produced in an animal previously exposed to
tubercle bacilli; rapid ulceration with extension to lymph
nodes takes place in all cases, but hematogenous dissemina-
tion is uncommon. Whether infection is exogenous or endo-
genous in origmn is a debated question; many imvestigators
are of the opinion that the latter is most frequent.



INFECTIONS OF THE LOWLR RESPIRATORY TRACT 185

The clinical picture of tuberculosis is very variable. The
disease may be so mild that the patient and his physician
are totally unaware of 1ts presence until it is discovered by
“routine” chest x-ray, or the conversion of 2 negative to a
positive tuberculin reaction. This is very often the situation
m pnmary tubcrculous infection which most frequently

spont; . When tuk: 1 linically evi-
dent, the outst:mdmg mamifestations are fe\ er, night sweats,
loss of weight, anorexia, persistent cough, and hemoptysis,
Some cases run a very fulminating course, “gall con-
sumption”, which rapidly leads to death, unless recognized
and treated. In a moderate number of instances, the first
sign of the disease 35 a “stenle” pleural effusion which con-
tains primanly lymphocytes, increased protein, and occa-
sionally blood. Tuberculosis of the lungs may be very atypical
in elderly persons in whom the only manifestation may be
“asthma” or exaggeration of a chronic “cigarette cough.”
The sudden appearance of laryngitis with chronic hoarseness
may be the first sign of tuberculosis lmol\ement of tha

larynx and Iung. The p of pul
may be first suspected on]y af(er menmglus due to the
bercle bacillus d D! of an upper lobe

is detected, or bronchostenosis 15 revealed by bronchoscopy
in an “unresolved” pneumonia. Patients with vague symptoms
of malawse, ease of fatigue, loss of weight and cough, young
females in whom the menstrual cycle becomes abnormal,
and individuals who have recurzent or prolonged epxsodes
of an illness si

\! “yirus ”, or

“grippe” should be studied for tuberculosis. An “unresolved”
cough and 1on persisting for several

weeks hemoptysxs of any degree unexplaned fever, chronic
, Bstulo-) , or “stertle” pleural effusion

may be the only manifestations of the disease,

Physical examination of the chest may be completely un-
revealg, this 1s true in both the primary and mmimal types
and even in moderately far-advanced pulmonary tubercu-
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losis, In the child, the only finding may be d'Espine’s sig
indicating enlargemeit of the tracheobronchial lymph nodes.
The detection of post-tussive subelavicular sales Is very im-
portant in suspecting the disease. In far-advanced and in
long-standing involvement, numerous abuormal physical
findings may be clicited. Inspection of the chest wall often
reveals atrophy of the infraclavicular and supraspinatus
muscles on the affected side; limitation of wohion with ex-
piration may also be present. The percussion note over the
lesion may be dull or hyper-resonant. Suppression of breath
sounds or bronchial breathing as well as other signs of con-
solidation may be detected. When a cavity has developed,
the breath sounds over it are amphoric in gualty and the
“coin test” is positive. Pleural effusion produces the fadings
usually associated with fluid in the chest; most significant 18
the fact that the trachea and other mediatinal structures are
pushed to the opposite side, Endobronchial disease with ob-
struction is panied by wheezing and, if the occlusi
is sufficiently marked, the findings of atelectasis. It is impor-
tant to stress that any or all of these physical findings may be
present with other acute and chironic imfections or non-infec-
tious disorders of the Jung.

The white blood count in tuberculosis is variable. As 2
rule, 3t is normal with minimal and chronic productive Je-
sions; a relative lymphoeytosis is detectable in some cases.
In far-advanced disease or when the exadative phase is
predominant, leucoeytosis and increase in neutrophiles is
common; a Jeukemoid reaction may occur occasionally aod
cayse diagnostic confusion. Anemia, usually of the hypo-
chromic, microcytic type, is a frequent feature in rapidly
progressive ot long-standing active cases.

Xeray examination of the lungs, while highly suggestive
of the presence of tuberculosis, does not rule out the possi-
bility of other diseases. An infraclavicular infiltration of 1
cm. or greater in di is p ptive evid of a
tuberculous process but may represent other Iesions}i’hchxd:_
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ing tumor, The detection of cavitation {planigrams are often
necessary) directs attention first to the possibility of infec-
tion by the tubercle bacillus. However, the same finding
may be noted in chronic cocmdxom} cosis, Fnedl:mder bacil-
lus ia, acting , and nc , in all of
which 1volvement of upper lobes is common. Apical bron-
chiectasis is often tuberculasis i origin but may be due to
other causes. The presence of calcification is of help in dis-
tingwishing tuberculous lesions from bronchogenic carcinoma
in which it 15 seldom, if ever, present. In some instances, the
exact etiology of a pulmonary process can be established
only by exploratory thoracotomy. X-ray study of primary
tuberculosis is often totally unrevealing. A parenchymal n-
filtrate, usually in one of the lower lobes, may be observed
in some cases. Enlargement of the hilar nodes is apparent
occastonally. In healed cases, an area of calcification in the
lung and the presence of ealeum in the draining lymph
nodes may be observed.

The clinical course of tuberculosis, although variable, is
most often characterized by intermittent but steady pro-
gresston. In “primary” infections, spontaneous healing with
fibrosis and calcification of the pulmonary and lymph node
lesions is most frequent, although extension of the process
may occur in both areas and lead to widespread local or

inated disease. In chuldren under 2 years of age, there
15 a constant nsk of miliary tuberculosis or meningitis, or
both In the “adult” type of infection, spread through the
involved lung is slow, and there 15 a predominant tendency
to fibrosis. This may go on for many years and finally lead
to emphysema, severe dyspnea, and chronic invalidism.
Most commonly, progression is more rapid and either steady
or intermittent. Each episode of extension may be accom-
panied by minor, non-specific, constitutional manifestations.
Al varieties of lesions develop in the 1
fibrotic, cavitary, and bronchi ic. In almost all i
the infection spreads to the other side by way of the bron-

ive,
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chial tree. Dissemination through the lymphatics may also
oceur, or the lungs may bear the brunt of a tubercle bactl-
lemia. The eventual outcome in many of these cases is death.
Occasionally, acute tuberculous pneumonia develops. This is
most common in Negroes and elderly people and is almost
always secondary to a cavity lesion. The symptoms and signs
are the same as those of a severe bacterial pneumonitis;
lobular and Jobar consolidation are common.

Although the diagnosis of tuberculosis may be strongly
suspected on the basis of clinical manifestations and roent-
genographic findings, it can be definitely established only
by laboratory study. In some age groups, the tuberculn
reaction is of help. The demonstration of tuberculin sensi-
tivity in adults usually indicates previous contact with the
tubercle bacillus and is not related to activity of the disease.
In young children, especially those under 3 years of age, on
the other hand, a positive reaction is practically always as-
sociated with active infection. Most important is the conver-
sion of tuberculin negativity to positivity while a patient is
under observation. Examination of sputum, gastric washings,
and material aspirated from the bronchial tree for acid-fast
orgamsms is the most important diagnostic procedure. Acid-
fast stained smears may, however, be misleading. About 10
per cent of gastric washings and 1 per cent of sputa contain
acid-fast organisms which are not M. tuberculosis; many of
these are saprophytes present in food, water, soi, and air.
In addition, Nocardia may be mistaken for the tubercle
bacillus because it has the same staining properties. Cultures
and inoculation into guinea pigs must be carried out. The
writer prefers to do both in every suspected case because
animal inoeulation yields positive results in some cases when
cultures are negative and vice versa, That isolation of the
organism is necessary to prove the presence of tuberculosis
is emphasized by the inaccuracy of smears, the fact that
staining procedures may fail to reveal organisms, and t'he
increasing number of cases in which pulmonary disease in-
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distinguishable from tuberculous mfection are being proved
to be due to Nocardia and ct ic acid-fast or
anchoscopnc study and bwpsy ‘of endobronchial lesions
for iol and igation are

in some instances. The value of pleural biopsy in esmbhshmg
the cause of an idiopathic pleural effusion has been stressed
recently.

The t of pul berculosis has undergone
radical change in the past 10 )eaxs. One of the procedures
which has been subjected to close scrutiny is bed rest. There
is now more or less general agreement that patients with
1 may be allowed to be am-
bulatory to an almost normal degree if they are treated with
antituberculous drugs. In some quarters, this has been the
practice even in far-advanced, “open” cases. Some clinicians
stll insist, however, on strict bed rest in such instances. It
appears clear, nevertheless, that some degree of ambulation
is probably desirable and does not bave a deleterious effect
on the disease. Patients with more than minimal infections
who are receiving tuberculostatic agents may be allowed to
sit in a chair for a varymng penod each day, walk about
their room a little, and have bathroom pnvileges. After 3
to 6 months of such restricted activity, gradual physical re~
habulitation is undertaken. This is the conservative approach
and is probably best to employ until more evidence becomes
available indicating the lack of necessity of any type of bed
rest, regardless of the severity of pulmonary tuberculosis,

Confinement of patients with tuberculosis to sanitoria is
gradually being given up. Most cases are now treated at
home, although some are hospitalized for a short period
until the dagnosis is estabhshed and therapy initiated.
\Vh.\le tbe i and psyck ges of

are ionable, the possibility of spread
of disease to contacts is a very important consndexatmn which
must be uppermost in the minds of the patient, his family,
and his physician. If the situation at home can be arranged

iny
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5o that the infected individual can be isolated, aseptic pre-
cautions can be practiced, and there are no young children
in the family, treatment outside the hospital is practical. If,
however, the patient has an open cavity from which he is
expectorating tubercle bacilli, and he cannot be properly
isolated in the household £ t to a hospital for
the first 8 months of drug treatment seems a much safer
approach. Most umportant is the problem of transmission of
disease to young children because of their susceptibility to
widespread jnfection and death. The writer does not allow
persons with active tuberculosis to be treated m a home
where youngsters are residing, except uuder unusual cir-
cumstances. Cases which are not excreting organsms may
be managed at home with less concern for the safety of the
family, but isolation should be carried out until arrest of the
disease has been proved. Both the welfare of the patient
and his disease and the possibility of transmission of infec-
tion to contacts must be considered when the guestion of
treatment at home is raised. The latter must not be over

helmed by the enthusiasm for making the lfe of the pa-
tient easy, comfortable, and “normal”

The keystone of treatment m tuberculosis is chemothes
apy. Although different regamens have been used, and opin-
ion has not yet crystalhized conceming optimal therapy, it
is agreed that the simultancous administration of at least 2
drugs produces better results than the use of any agent
alone The combinations of agents most widely used are (1)

trep in plus para-aminosalicylic acid (PAS), (2) PAS

plus isonicotinic acid hydrazide (INH), and (3) streptomy-
cin plus INH. The lIatter is the regimen most recently recom-
mended by the Veterans Administration. The initial dose
of PAS is 1 gm. every 4 hours; this is increased, within a
week, to 12 gms. in divided doses, per day, INH is given at
a level of 8 mg. per Kg. per 24 hours, When streptomycin i
1 is injected ints farly twice a week.

d, 1 gm. is inj
Th: aénﬁnistmﬁon of 100 mg. of pyridoxine dml};.:,éucfg.
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the risk of logi lications produced by INH.
Treatment should bc conunucd for at least one year, regard-
less of the combination of drugs used; in some cases, 1t may
have to be prolonged beyond this point. The risk of death
in tuberculosis has been sharply reduced by chemotherapy.
It must be kept in mind at all times, however, that the
decreasing fatality rate 1s not associated in many arcas with
a decline in the incidence and prevalence of the disease.
This emphasizes the constant necessity for careful case-find-
1ng among contacts of persons with active discase and proper
g of newly discovered infections.

The management of “primary” or cluldhood tuberculosis
presents a number of problems which will be sclved only by
long-term, carefully controlled investigations. The following
practices have been recommended by experienced clinicians
and appear entirely sound.

(1) Children with on to a posm\e tuberculi but
no clinical or ) of tut
have a fatality rate of 15 to 3 per cent. Opinion differs
regarding the necessity for treatment but many such young-
sters are being given tuberculostatic drugs. The tuberculin
reaction becomes negative in some instances after therapy.

(2) Children less than 3 years old should be treated even
in the absence of a demonstrable pulmonary lesion. The
fatality rate in those in whom pulmonary infiltration is ob-
served is 60 per cent, in those in whom x-ray of the lungs is
negative, it is 7 per cent when therapy 1s not given

(8) In patients 3 to 12 years old, tuberculostatic agents
should be administered only wher climical mansfestations
such as fever, cough, anoreaia, loss of weight, etc are present
or a lesion 15 detected by x-ray study of the lungs. Some
clinicians treat all such children, even m the absence of signs
and symptoms of actve disease, purely on the basis of the
conversion of 2 negative to a postave tuberculin reaction;
whether this is advisable is questionable.

Surgical treatment is indicated in many cases of pulmonary
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tuberculosis, especially those in which cavity closure does
not take place or is incomplete, or infection is persistent and
producing respitatory crippling, Determination of ventils:
tory efficiency must be made prior to surgery in every casc.
All patients should receive tuberculostatic drugs prior to
and after operation. The decision as to the type of procedure

gmental resection, lobectomy, or p 4 st
be left to the experienced thoracie surgeon.

The term “arrested” requires re-definition since chemo-

therapy for tuberculosis has become available. In the pre-
treatment era, a case was considered “arrested” when no
change in the pwlmonary lesion was demonstrable by re-
peated x-ray study over a period of 6 months. Since the
tuberculostatic agents stop progression, it is wpossible to
draw conclusions concerning stabilization of the process
while therapy is bemg given, as long as regression is taking
place, “arrest” is not present. The writer has adopted the
following condition for considering patients who have re-
ceived drugs “arvested”: complete stabihty of the infltrats
in the lung for & months after discontinuation of all treat-
ment.
The reduction in the fatality rate of tuberculosis by the
tuberculostatic drugs s striking. Unfortunately, however,
this has led to the pletely ex infi that tu-
berculasis is 2 hing problem. Nothirg could be further
from the truth. The disease is still a very important one. As
a matter of fact, 1t is increasing 1 meidence and prevalence
in some areas despite the effective management of detected
cases, Neither the public nor physician can become com-
placent abont tuberculosis. It is just as imperative at present,
as it was in the days when the tuberculostatic drogs were
not available, to carry out all of the measures of importance
in detecting new infections and preventng spread of the
disease.

The practical value of BCG vaccination as a prophylactic
measure in tuberculosis is still controversial, There seems to
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be no doubt that in certain groups of highly susceptible peo-
ple the use of BCG has been very cffective in decreasing the
risk of infection and ameliorating 1ts course when it oc-
curred. However, in areas of the world where good case-
finding and proper treatment of the active disease are being
carried out, the incidence of tuberculosis in the general pop-
ulation is decrcasing at just as rapid 2 rate as in those areas
in which BCG has been employed extensively. One of the
great difficulties in attempting @ critical evaluation of this
immunization procedure is related to the lack of standard-
ization of the vaccine. Until an adequate number of care-
fully-controlled studies mn which standardized antigen is
used are carried out, 1t is imposstble to make a critical eval-
vation of the effectivencss of BCG in the prevention of
tuberculous infection.



CHAPTER VIII

INFECTIONS OF
THE MEDIASTINUM,
PERICARDIUM HEART,
AND BLOOD VESSELS

MeprastiNtmis

Acute Mediastinitis
Acute infections of the mediastinum may follow viral of
bacterial diseases of the lung, the introduction of organisms
from the upper respiratory tract, or rupture of the esophagus
or a bronchus, In some instances of viral laryngotracheo-
bronchutis, mvolvement of the tracheobronchial lymph nodes
takes place and produces a mild mediastinitis in which fever,
a sense of retrosternal discomfort, and poorly defined dull
aching in the central and upper parts of the chest are the
outstanding manifestations, Acute non-suppurative medias-
tinitis may follow or accompany pneumoma, “pleurisy,” of
pericarditis. The signs and symptoms are simiar to those
present with suppuration, but are much milder and usually
clear without specific therapy. Pyogenic infection of the
mediastinum produces either a diffuse, spreading inflam-
matory reaction or an abscess. This may be secondary t¢
(1) carcinoma of the bronchus with perforation, (2) retro-
pharyngeal abscess (cluldren under 3 years of age), (3)
cervical abscess, (4) Ludwig’s angina, (5) pneumonia or
empyema, (8) osteomyelitis of any area of the thoracie
204 -
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cage, (7) rupture of lhc esophagus as a result of peptic
py, dilatation of stric-
tures, s“nllowmg sharp oblects bullet or knife wounds, or
retching or vomiting. Anterior mediastinitis most often fol-
lows disease in the neck, while involvement of the posterior
portion results from suppuration of mediastinal lymph nodes
or pulmonary infection.

Acute mediastinitis is most frequently due to Staph.
aureus, although any gram-positive or negative bacteria may

¢ involved, depending on h of infection. The
[usospu—ocheml group is often responsible when perforation
of the esophagus occurs If the process is secondary to Lud-
wig's angina, the beta-hemolytic Streptococcus may be the
causative agent. Any organism normally present in the
mouth or upper respiratory tract may produce the disease.

The clinical picture of acute mediastinitis is a composite
of the general manifestations of mfection plus signs of com-
pression of any of the structures in the mediastinum, Fever
of varying degree, often spiking and accompanied by chulls,
15 almost universal. The patient appears acutely and severely
ill. High grade leucocytosis with a marked mcrease in poly-
morphonuclear leucocytes is the rule. Pain in the anterior,
central, or substernal areas of the chest, often radiating up-
ward in the neck or back, is common. Swallowmng frquently
produces discomfort. Respirations are shallow, and cough
may be prominent.

Physical examination usually reveals retrosternal dullness
to percussion except in cases in which large amounts of gas
are produced by the infecting organism; in the latter, the
percussion note may be normal or hyper-resonant. Hamman's
sign, a d hing noise synch with the
heart beat is detectable when air is present in the medias~
tinum, Dissection into the neck produces subcutaneous
emphysema. Localized redness and edema of the skin over
the antenior chest wall is sometimes observed. In some in-
stances, tenderness to palpation can be elicited in the supra-
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sternal motch, supraclavieular areas, the jugular notch,
around and below the xiphoid, and in the back, depending
on the location of the abscess.

Signs and symptoms of pressure on mediastinal structures
may be entirely absent if the abscess is small, or the diffuse
inflammatory reaction mild. Abscesses which are of appreci-
able size or are strategically located, and large collections
of gas produce a variety of manifestations. The clisical pic-
tures which develop are related to the location of the lesion
and the structures on which it impinges. When the superior
vena cava is compressed, cyanosis, dilatation of the veins of
the face, neck, and upper thorax, exophthalmos, congestion
of the conjunctivae, and edema involving the lower face,
neck, shoulders, arms, and upper thorax (“edema of the it
tle fur cape”) are the striking features, Pressure on the heart
may produce decreased cardiac output, pulmonary edema
and arrythmias, Inequalities of the radial and carotid pulses
are observed when the aorta is involved, Paralysis of one vo-
cal cord follows impingement on the recurreat laryngead
nerve. Dyspnea, cough, and “croupy” breathing suggest
obstruction of the trachea, while difficulty and pain on swal-
Jowing indicate narrowing of the esophageal lumen. Chylo-
thorax or chylous ascites follows occlusion of the thoracic
duct mn its course through the mediastinum. If the vagus 5
affected, bradycardia is present; phrenic nerve involvement
leads to Joss of mo t of the diaphragm. A Horner's syn-
drome—umlateral miosis, ptosis of the eyelid, and anhy-
drosis of the skin of the face—results from pressure on the
stellate ganglion.

X-ray examination of the chest in patients with acute
suppurative mediastinitis may show very little in the early
stages; with severe disease, streaked or translucent areas
overlying the mediastinal structures are detected. In cases
which follow perforation of the esaphagus or a bronchus, or
those in which gas-forming organisms are concerned, air




INFECTIONS OF MEDIASTINUM, HEART, AND VESSELS 207

and fluid levels are present in the mediastinum which is
widened.

Acute suppurative mediastinitis is a very serious discase
and requires early recognition and i ive treatment. Until
definitive bacteriologic studies are completed, penicillin is
the best agent to administer, From 5 to 10 million units of
benzyl penicillin G per day (in divided doses intramuscu~
larly every 3 to 4 bouss) should be given as soon as the
p of mediastinitis is suspected. When the results of
cultures become available, it may be necessary te change to
another drug, For example, if a penicillin-resistant Staphylo-
coccus is present, it is best to treat with chloramphenicol
plus erythromycin (0.5 gm. of each cvery 6 hours) until the
sensitivity of the organism to various antibiotics has been
determined. Patients should be secen by an experienced
thoracic surgeon as soon as the diagnosis is made, especially
in instances in which the mediastinal mfection is secondary
to rupture of the esophagus or a bronchus. In addition, it
may become necessary to institute drainage of the medias-
tinum because of a life-threatening degree of compression
of the heart or vascular tree. The infection may fail to
respond to antimicrobial therapy as long as introduction
of organisms through holes in the esophagus or bronch

i § 1 closure is v 1 these cases.

Chronic Mediastinitis

Chronic inflammatory reaction or abscess in the medias-
tinum is rare. It follows pyogemc infection of the mediasti-
num or neighboring structures, actinomycosis, blastomycosis,
or syphilis, but is most often secondary to tuberculosis, A
fbrinous form of the disease 1t associated with pericardatis,
aortic aneurysm, “pleurisy”, and various types of infection of
the lungs or thoracie cage. Tuberculous tracheobronchial
Iymph nodes may caseate and coalesce to form large medi-
astmal masses, or break down, bquely, and empty fnto the
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mediastinum forming a “cold” abscess which tends to per-
forate and form sinuses in the chest wall, Mediastinitis may
also be secondary to tuberculosis of the sternum, ribs or
spine.

The signs and symptoms of chronic mediastinitis are varis
able; their nature depends on the type and Jocation of the
lesion. With tuberculous infection, clinical manifestations
are often absent or only mild. The syndrome may present
itself as prolonged, obscure fever without localizing sigos.
If the mass is Jarge and Iocated anteriorly, widening of the
mediastinum and dullness to percussion are prominent.
Chronic disease of the posterior mediastinum is accom-
panied by paravertebral dullness to percussion. Signs and
symptoms of compression of any of the mediastinal strue-
tures may develop and are similar to those observed with
acute infections. X-ray examination of the chest often reveals
discrete masses in the mediastinum which is usually wider
than normal,

Chronic mediastinitis may be difficult to distinguish from
tumors of the lungs with metastases to the tracheobronchial
lymph nodes or from lymphoma invelving these structures.
The possibility of tuberculosis must be considered in evesy
case since this is a treatable disease. The detection of tuber-
culous infection elsewhere, especially m the lung, or 2
positive tuberculin reaction in a young cluld are strong
presumptive evidence in favor of this possibility. If siaus
formation is present, a search should be made for tubercle
bacilli and Actinomyces. A positive serological reactjon for
syphilis does nat prove that this disease is responsible for
chronic mediastinitis; a favorable response to antiluetic
therapy establishes this diagnosis.

The treatment of chronic mediastinitis depends on its
etiology. The therapy for tuberculosis in this area is the
same as that employed in the pulmonary form of this infec-
tion (Chapter VII}. If healing does not occur with cheme-
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therapy, surgical eradication of the infected lymph nodes is
indicated.

PermicarpITIS

Acute inflammation of the pericardium may be produced
by a number of factors. There are at least 9 causes for
pericarditis: (1) Viral infection: this is responsible for most
cases of acute, benign, serofibrinous pencarditis; (") Hyper-

Reactions; (3) Tuberculasis; (4) R ti
fever; (5) Bacterial i fon: the most i
are Staph. aureus, the be!a-bcmo]yﬁc streptococcus, and the
pueumococeus; (8) Trauma; (7) Uremia; (8) Myocardial
infarction; (8) Tumors.

Although the manifestations of acute pencarditis vary
quzmutalwely, the signs and symptoms which appear are

y similar, regardless of the etiology. Pam is ex-
tremely variable in degree. When pericardial involvement
without pleuntis is present, the discomfort is dull and op-
pressive m character, located below the lower end of the
sternum and in the epigastrium, and relieved by pressure
on the anterior chest; patients are inchned to lean over the
edge of a table to produce rehef. When the pleura 1 in-
volved at the same time, as 15 the case in many instances of

“viral” and some of suppurative pericarditis, the paig is
sharp, kmfe-like, and exaggerated by brealhmg, swallowing
and . A pericardial friction rub sy with
the heart beat i detected in pericarditis; a pleural rub is
heard, in addition, when pleuntis is present. Fever, chills,
malaise, and leucocytosis are common but vary in degree
with different types of pericardial infection. The develop-
ment of an effusion m the pericardial sac may produce
cardiac de and signs of compression of other medi-
astinal structures. Dyspnea, edema, ascites, right upper
quadrant pamt due to acute congestion of the Liver, and
dysphagia resulting from pressure on the esophagus may
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mediastinum forming a “cold” abscess which tends to per-
forate and form sinuses in the chest wall. Mediastinitts may
also be secondary to tuberculosis of the sternum, nbs or
spine.

The signs and symptoms of chronic mediastmitis are vari-
able; therr nature depends on the type and location of the
lesion. With tuberculous infection, clinical manifestations
are often absent or only mild. The syndrome may present
itself as prolonged, obscure fever without locahizing signs.
If the mass is large and located anteriorly, widenng of the
mediastinum and dullness to percussion are prominent.
Chronic disease of the posterior mediastinum is accom-
panied by paravertebral dullness to percussion. Sigos and
symptoms of compression of any of the mediastinal struc-
tures may develop and are similar to those observed with
acute infections. X-ray examination of the chest often rev‘eals
discrete masses in the mediastinum which is usually wider
than normal,

Chronic mediastinitis may be difficult to distinguish ﬂ({m
tumors of the lungs with metastases to the tracheobronchial
lymph nodes or from lymphoma involving these structures
The possibility of tuberculosis must be considered in every
case since this is a treatable disease. The detection of tuber-
culous infection elsewhere, especially in the lung, or 2
positive tuberculin reaction in a young child are stroog
presumptive evidence in favor of this possibihity. If sinus
formation is present, a search should be made for hfbemle
bacilli and Actinomyces. A positive serological reaction for
syphilis does not prove that this disease is reSpOﬂ-Slb.Ie f?r
chronic mediastimtis; a favorable response to antiluetic
therapy establishes this diagnosis.

The treatment of chronic mediastinitis depends on 1
eticlogy. The therapy for tuberculosis in this area Is the
same as that employed in the pulmonary form of this infec-
tion (Chapter VII). If healing does not occur wath chemo-
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Roentgenographic study of the chest in cases of pericardi-
tis in which effusion is not present reveals no abnormalities
of the cardiac silbouette. When fluid appears, increase
diameter of the heart shadow is prominent, but may be
impossible to differentiate from cardiac dilatation or hyper-
trophy. Fluoroscopic ¢xamination should be carried aut in
every mstance. With pericardial effusion, diffuse diminution
in the intensity of the beat, incrcase in the size of the heart
when the patent is lying down and a decrease when he
sits up are frequently noted. These findings may also be de-
tected, however, in some instances of cardiac dilatation or
hypertrophy.

Certain el di hic ak Litics are highly sug-
gestive of acute pericarditis. These are probably not due to
the pericardial inflammatory reaction but result from in-
volvement of the underlying myocardium. During the acute
stage of the disease, elevation of the S-T segment in one or
more, or all, of the ECG leads is charactenstic. There is no
compensatory depression of S-T waves, this helps in the
differentiation from early myocardial infarction. As peri-
carditis progresses, the S-T segments become lowered toward
the isoelectric line and the T waves gradually become in-
verted. The sequence of clevation of S-T mn some leads,
without reciprocal depression in others, followed by return
to the level of the isoelectric ine at the same time that the
T waves are inverting 15 diagnostic of acute pericarditis
Absent R waves and deep Q waves, frequent findings in
myocardial infarction, are not observed It may, nevertheless,
be very difficult to distinguish the two conditions in the
very early stages; seral electracardiographic studies are
necessary. When large pencardial effusions develop, the
most stnking finding is a marked decrease in voltage of all
complexes in both the chest and limb leads.

‘The diagnosis of acute pericarditis is first suspected on the
basis of the clinical findings described above. Electrocardio-
graphic and x-ray studies are confirmatory. Although the
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appear. In the absence of compression of the heart, shortness

of breath may be due to pul v cong . g
of the trachea and braonchi, or reduction of vital capacity
resulting from b of the effusion on the lungs and

available intrathoracic space. Cough may be prominent; it
is due to pressure on the trachea and bronchi or pul
nerve plexuses, or is a feature of the pulmonary disease
which somatimes precedes ar accompanies the pericarditis
Physical examination in the acute phase, before effusion
has developed, usually reveals only the general signs of
infection and a friction rub synchronous with the heart beat
over the precodium; abnormal findngs may be elicited over
the lungs when pericardial mval t is dary to a
pulmonary process. The frictun rub present in the eatly
stage frequently disappears as fluid collects in the pericardial
sac; it may persist, b , because adhesions prevent
separation of the layers of the pericardium. With large
effusions, the cardiac sounds are distant and faint, and the
apical impulse difficult to palpate. Ewart's sign, resulting
from compression of the lung, may appear; the findings ar¢
those of comsolidation (dull to p ion, bronchial
breathing, whispered pectoriloquy, wmcreased tactile and
voeal fremitus, and egophony) at the inferior angle of the
left scapula Mantfestations of cardiac tamponade resulting
from decreased output may develop, the important signs are
increasing peripheral venous pressure and progressive aI-
terial hypotension with narrowing of the pulse pressure.
treatment is not jnstituted, shock appears, Paradoxical pulse
is another important sign of pericardial effusion. A slight
decrease of pulse pressure on wmspwation is detectable in
normal people. This is exaggerated when fluid is present
in the pericardial sac, the volume of the radial or brachial
pulse being appreciably less during the inspiratory phase of
respiration. ‘This is best determined with a sphygmomag-
ometer, noting the Jevel of arterial pressure st which the
pulse is heard or palpated during inspiration and expit:iifm
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start abruptly and be quite severe, or be very mild in the
beginning and become progressncly weorse. The discomfort
is aggravated by L 1 , Or rota-
tion of the upper part of the trunk. It is substcmal or pre-
cordial in Jocation and may radiate to the interscapular area,
neck, epigastrium, or the left arm when it is often confused
with myocardial infarction. The duration of the pam is
variable; 1t may be present for only several minutes or may
persist as the most prominent feature of the disease for
several weeks.

Fever 1s present in practically all cases, ranging from 100°
to 105°F., and lasting from a few days to several weeks.
Respiratory manifestations such as cough or dyspnea may
appear, but are usually related to accompanying respiratory
tract nfection.

The outstanding physical finding 1s a pericardian friction
rub, This frequently appears with the onset of the disease or
during the first day, in contract to myocardial infarction m
which it is less widely distnbuted, and usually first detected
several days after coronary artery closure has occurred. The
average duration of the rub in “benign” pericarditis 15 about
7 to 9 days, although it may persist for from 1 day to 4
weeks, often disappeanng for a short period and then reap-
pearing Cardiac dysfunction is uncommon. Arrythmias are
very infrequent; gallop rhythm has been described. Shock
is rarely observed. Although pericardial effusion is not un-
common, signs of cardiac compression are usually of insuffi-
cient degree to warrant paracentesis, Dilatation of the heart
may occur in some cases, but congestive falure 1s rare.
Unlike most of the other etiologic types of pericardial in-
fection, pleural effusion is a frequent finding in benign serofi-
brinous pericarditis The Awd 15 present erther on the left
or on both sides of the chest; it is very rarely detected only

on the right.
The white blood count is usually elevated to between
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etiology of the process may be suggested by the mode of
onset, the course of the disease, and the presence or absence

carrying out g pericardial tap,

The treatment of acute infeetions of the pericardium de-
pends on two factors, (1) The nature of the invading organ-
ism: this determmes the ity of using an antimicrobia}
agent and the drug to yse i such therapy is indicated, {2)
The development of signs of cardiac tamponade; when these

myocardial infarction,

AcUTE Beniey Serorwavovs ¢ “Vrar”) Pemcanoims

Acute benign serofibrinous (“viral") pericarditis is a rela-
tively common disease observed most frequently in persons
between 30 and 45 years of age, and in men more often than
in women, It is usually preceded by an undefined respiratory
tract infection which has been present for from 2 weeks to
2 months, or may follow “atypical viral Preumonia,” Some
cases accompany hypersensiu’wfy reactions; pericarditis with
effusion has been noted in serum sickness.

The onset of "viral” perfcarditis js acute in 60 per cent of
cases. The outstanding manifestation is pain which may
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start abruptly and be quite severe, or be very mild in the
beginmng and become progressively worse. The discomfort
is aggravated by breathing, coughing, swallowing, or rota-
tion of the upper part of the trunk. It is substernal or pre-
cordial in location and may radiate to the mterscapular area,
neck, epigastrium, or the left arm when it is often confused
with myocardial infarction. The duration of the pain is
vanable; 1t may be present for only several minutes or may
persist as the most prominent feature of the discase for
several weeks.

Fever is present in practically all cases, ranging from 100°
to 105°F, and lasting from a few days to several weeks.
Respiratory manifestations such as cough or dyspnca may
appear, but are usually related to accompanying respiratory
tract infection,

The outstanding physical finding is a pericardian friction
rub. This frequently appears with the onset of the disease or
during the first day, i contract to myocardial infarction in
which it 15 less widely distributed, and usually first detected
several days after coronary artery closure has occurred. The
average duration of the rub in “benign” pericarditis is about
7 to 9 days, although 1t may persist for from 1 day to 4
weeks, often disappearing for a short period and then reap-
pearmng, Cardiac dysfunction is uncommon Arrythmias are
very infrequent; gallop rhythm has been described. Shock
15 rarely observed. Although pericardial effusion is not un-
common, signs of cardiac compression are usually of insuffi-
cient degree to warrant paracentesis. Dilatation of the heart
Inay occur mm some cases, but congestive failure is rare.
Unlike most of the other etiologic types of pencardial in-
fection, pleural effusion is a frequent finding 1n benign serofi-
brinous pericarditis. The flud 1s present either on the left
or on both sides of the chest; it is very rarely detected only
on the nght.

The white blood count is usually elevated to between
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15,000 and 20,000 per mm?, although it may he s high as
50,000; there is 2 marked increase in neutrophiles with many
young forms, The sedimentation rate is elevated in pract
cally al] cases, Very little information concerning the charae-
tezistics of the pericardial flnid is presently available. In the
few cases in which it has been studied, it has been strass-
colored or bloody and has contained cells, most of which
were lymphocytes.

Roentgenographic study of the chest reveals enlargement
of the cardiac sihouette in 80 per cent of patients. Rapid
and repeated fuctuation in size may oceur dunng the cowrse
of the disease; it has been suggested that this is due to
dilatation of the heart rather than development and absop-
Hon of pericardial fluid, X-say often reveals pulmonary in-
filtration or pleural effusion in those cases in which the
Pericarditis is associated with or follows a “viral” preumoniz,
The elect tiographic ch described above are fre-
quently noted.

The duration of acute benign serofibrinous pericarditis is
2 to 12 weeks, the average being 7 weeks. It recurs in about
15 per cent of cases. One patient has been described in
whom 4 recurrences were present, and the disease Iasted for
a full year. The prognosis for life and complete recovery Is
excellent. Chronic constrctive pericarditis is not a sequel.

Although most cases of acute benign pericarditis fail to
respond to antibiotic agents, tetracychne compounds appear
to be effective in some. It may be worthwhile to give tetra-
cychne or chlovtetracycline (Aureomycin) in a dose of 0.25
to 0.5 gm. orally every 6 hours when clinical manifestations
are severe. Good results have also been reported following
the administration of ACTH: the effectivencss of this type
of therapy remains to be proved.

The following table summarizes the points of importance
in the differential diagnosis of acute benign serofibrinous
pericarditis and myocardial infarction (Table ).
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TABLE ]

Symptom or Sign

Acute Benign
Pericarditis

Myocardial
Infarction

Pan Aggravated by mo- | Not affected by
tion or_swallowing. | movement or swal.
Lasts for days to | Jowing. Short dura-
weeks, ton.

Friction rub Present i 1-2 hours | Rarely appears be-
after onset of dis- | fore 24 hours, Lasts
case, Lasts for days | short tume,
to weeks.

Shack Rare Common

Fever, Leucocytosis
and Elevated Sedi-

Appear very early
Common

Appear only 2448
hours after onset.

gaphic changes

Pleural Pain Rare, unless pulmo-
nary infarct occurs

Cardiac Arrythmia Very uncommon Common

W Elevated ST fol- | Deep Q and absent

lowed by depression
and inversion of T
waves R waves pres-
ent. No rewprocal
changes

R waves. Rectprocal
changes,

Fluoroscopie  Stud,
of Heart v

Size of cardiac sil-
houette  undergoes
rapid changes,

Changes in  heart
size slow, A they
occur,

TuBERCULOSIS PERICARDITIS

About 7 to 10 per cent of all cases of pericarditis are
caused by the tubercle bacillus, Tuberculosis of the peri-
cardium occurs most often 1 individuals under 40 years of
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age and is commonest in men and in Negroes. As a rule, it
is secondary to tubereulous infection in another site in the
body, but the mamfestations resulting from pericardial in-
volvement may be so outstanding that they mask the signs
of other disease. These cases are called “primary” tubercu-
lous pericarditis, careful study, however, usually reveals
other sites of tub losis. Two } are responsible
for the production of tuberculous pericarditis; (1) dweet
extension from caseous hular or medastinal lymph nodes,
pleunitis, or, very razely, myocardial tuberculoma, and {2)
hematogenous dissemination from foci in the Jungs, skeletal
system, or urogemtal tract.

The onset of tuberculous pericarditis is usually slow and
insidious, and may be so overshadowed by the manifesta-
tions of tuberculosis in other sites that it is overloaked for
some time. The appearance of large or rapidly accumulating
ascites, dyspnea, edema, or precordial pam should suggest
this disease. Pain is often mild and very rarely severe; it is
oceasionally absent o atypical in location and dsstribution.
1t has been suggested that patients with fever and unex
plamed cardiac complaints should be suspected of having
tuberculous pericarditis,

The physical indings are simslar to those present in ather
forms of pericardial infection. Friction rub is usually preseat
and lasts from a few days to several weeks. Cardsc axryth-
mias, especially ausicular §brsllation, occur mose frequently
than in scute benign serofibrinous pericardutis, The clinieal
course 15 variable. Fever may be Jow grade or spiking i
character. Mamfestations of It of wmediastinal
shoactares sod cardize tamponade are not uncommen,

The white blood count is nommal or elevated, with an
fncrease in nevtrophiles. The sedunentation rate is charac~
teristically rapid. Electsocardiogram reveals the changes
described above. B pericardial effusion is 2
xray of the chest usually shows an increase in size of the
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cardiac silhouette. Pulmonary parenchymal lesions are d
monstrable in many cases.

The diagnosis of tuberculous pericarditis is usually su
pected on the basis of clinical findmgs but can be prow:
only by carcful study of the pericardial fluid. For this reas
it 15 necessary to perform pericardial paracentesis when t!
disease is thought to be present. The fluid is usually strar
colored and contains erythrocytes; it may be grossly blooc
The number of \vhxte blood cells is between 6,000 and 8,0
per mm?; lymphocytes are i Tubercle baci
can be demonstrated in acid-} szst stamed smears, in cultur
or inoculated gumnea pigs. The sugar content of the peric:
dial fluid is usually reduced below the normal level. Biop
of the pericardium 1s very helpful in establishing t
diagnosis and should be camed out, xf possible.

The p in pencarditis 1s ve
grave, the £ fatality rate bcmg between 80 and 90 per ce:
Several factors are of importance in determining the o
come. (1) Age—the older the patient, the poorer the ot
look; (2) Number of bactena detectable in the pericard
fluid—the greater the ease with which acid fast organisi
are demonstrable in stained smears, the less favorable t
P (3) R N have a poorer outlook f
recovery than whxte persons, (4) Degree of scuenty a
location of tub outside the peri 3

Caseation necrosis and an outpouning of fbrin are char:
teristic of tuk losis of the penicardi B of th
the pericardial sac becomes obhterated by a thick, toug
membrane which eventually caleifies and fuses the pane
and visceral layers. As a result, constrictive pericarditis
common and develops in treated as well as in untreat
cases.

The chemotherapy of tuberculous pencarditis is the sar
as that for pulmonary tuberculosis (Chapter VII). Progn
sive mcrease of pericardial effusion with advancing degx
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of cardiae tamponade is 2 common problem. Although rehef
is produced by repeated paracentesis in many cases, open
drainage becomes necessary in some. Pericardiectomy may
need to be carried out in the acute stage of the disease if
all other measures fail. The presence of fever and other signs
of active infection do not contraindi this proeed
when compression of the heart and great vessels threatens
life, or when edema, ascites, hepatomegaly, or the superior
vena cava syndrome (see above) develop and progress. De-
lay in removal of the constricting pericardium may lead to
myocardial damage which may be responsible for dilatation
of the heart and acute cardiac failure after operation.

SurpunaTivE (PYoGENIC) PERICARDITIS

Suppurative perrcarditis is produced most frequently by
Staph. aurcus, the p occus, or beta-hemolytic strepto
coceus; the ingococcus and P, tuk may also be
responsible, The process s characterized by an acute s
Bammatory reaction with an outpouring of neutrophiles and
fibrin. The surface of the pericardium has & shaggy appear-
ance. Organisms reach the pericardium by one of three
routes: {1} extension from infections of the lung, pleura
or mediastinum, (2) by way of the blood stream duing
bacteremia, or {3) by direct penctration following wounds,
rupture of the esopbagus or bronchus, or perforation of

bphrenic or liver ak through the diaphragm. Sup-
purative perscarditis may be secondary to pneumonia {with
or without empyema), osteomyelitis, acute bacterial endo-
carditis, puerperal sepsis, gemtounmary infections, or any
type of bacteremia. Most cases follow severe pneumo-
coceal p itis with bac pecially if tr t
is nok given or is instituted late fa the disease,

Since suppurative pericarditis usually complicates othes
infections, it is very often duficult to detect, because it is
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overshadowed by the primary process. The appearance of a

fnctmn rub is frequently the first indication that the peri-

is Ived, This empl the importance of

dzuly cxnmmnuon of the heart in all cases of severe bacterial

D 1 ia is present. If the primary

process in a serious infection does not account adequately

for persistent signs of sepsis, or if unesplained dyspnea,

cyanosis, mcreased venous pressure, or progressive cardiac

tamponade develop, the posuibility of acute pericarditis
must be considered.

The diagnosis of suppurative pericarditis 13 made on the
basis of the physical and x-ray findings described above and
the demonstration of bacteria in a pericardial fluid which
has the characteristics of an exudate. The temperature is
usually hugh, often “spiking”. There 1s high grade peripheral
leucocytosts with a marked increase in neutrophiles, many
of which are young forms. The penicardial effusion is usu-
ally purulent and contans a large number of cells, most of
which are neutrophiles, it may be bloody. The quantity of
sugar 15 reduced. Gram-stained smears of the fluid usually
reveal bactera. Cultures on appropriate media must be
carried out, whenever possible. This 15 the only means by
which the causative organisms can be identified and made
available for testng of scnsitivity to various antimicrobial
drugs.

The treatment of suppurative pencarditis depends en-
tirely on the nature of the responsible agents. If Staph. aureus
is the cause, the mtramuscular admimstration of 1,000,000
unts of crystalline benzyl (aqueous) pemcillin G every 4
hours 1s indicated. If response to this drug is not adequate,
chloramphemcol plus erythromycm (0.5 gm. of each mtra-
muscularly every 6 hours per day) should be substituted.
The orgamsms must be exammed for susceptibibty to a
womber of avbroacs; the Tesolts of sath tests are very m-
portant in selection of the most effective drug. Pentcillin is
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the agent of choice in the ma t of p |
ind beta-hemolytic streptococeal pericarditis; the dose 15 the
same as for staphylococcal infection. Therapy should be
:ontinued for a minimum of 2 weeks. When other organisms
e mvolved, the agents to which they are most sensitive
we administered in large doses. Surgical treatment is not
1ecessary when chemotherapy is undertaken carly and the
:linical response is good. If, however, the disease has been
esent for some time, the pericardial exudate is very thick,
ir there is evidence of increasing cardiac tamponade, in+
ision of the pericardium and open drainage is often neces-
ary; 1t has been recommended that the antibiotic agent
ieing used be applied to the pericardial surface in such
ases.

The prognosis is grave in untreated suppurative pericar-
1tis. If the disease is not detected and treated, death is the
sual outcome. In patients who recover, constrictive pericar-
itis may develop despite the use of antimicrobial agents.
lalcification of the pericardium may oceur, but is much
sss common than with tuberculous infection.

Myocaroris

Myocarditis develops in the course of some infectious
iseases. It may be due to (1) direct invasion of the myo-
wdium by bacteria or viruses, (2) the action of various
actenal products and “toxins” which produce physiologic
1d anatomical disturbances, or (3) allergic reactions. The
jology of some types is unknown. There are usually no
'mptoms or clinical signs indicating myocardial involve-
ent, although precordial or substernal pain or cardiac
ilure may appear. In most instances, myocarditis is not
ispected unless electrocardiograms are taken or it is de-
cted at autopsy. It may cause death in diseases which are
;ually not fatal. It often develops at a time when the pri-
ary disease seems to be progressing favorably.
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Staph, aureus, the beta-hemolytic streptococcus, the pacu-
mococcus, and Streptobacillus moniliformis may invade the
myocardium during the course of bacteremia and produce
multiple abscesses. Although electrocardiographic abnor-
malities can be detected in such cases, the presence of the
lesions is usually not suspected until necropsy reveals them,
Myocarditis may be due to direct invasion by viruses. This
is observed ionally in poliomyelitis and mfl m
which clinical festations, el d hic abnor-
mahties, and anatomic changes have been descenibed and the
causative agents isolated from the myocardium, a rare death
in these discases can be attnbuted to the myocardial in-
volvement. Myocarditis is frequent in scrub typhus, a rick-
ettsial infection. It also occurs in trichinosis and may be

sponsible for a fatal out ; the larvae can be demon-
strated 1n the cardiac muscle. Invasion of the myocardium
by the spirochetes of syphilis has been descnbed.

Toxic products of bacteria may be responsible for severe

ditis. An ding ple of this is diphtheria,
in which electrocardiographic abnormalities can be detected
in about 65 per cent of patients; myocardial involvement is
often severe and 1s a common cause of death in this disease
(Chapter VI). Fatal necrotizing myocarditis, distinet from
rheumatic fever, has been deseribed following streptococeal
pharyngitis

Electrocardiographic abnormalities have been noted in
cases of serum sickness following the administration of
horse serum or penicillin.

Myocarditis, the exact mechanism of which is not evident,
has been described in a large number of infections. It has
been noted in mumps; both electrocardiographic changes
and climeal abnormalities (persistent heart block) may be
present. Necrosis of cardiac muscle has been observed in
Coxsackie virus disease. About 15 per cent of patients with
measles have ECG tracings suggestive of active myocardial
disease; complete heart block with Stokes-Adams attacks
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1as been reported in one case. Anatomic evidence of severe
nyocarditis has been discovered at autopsy in individudls
Yying of influenza and psittacosis. Electrocardiographic 2b-
rommalities appear in infections mononucleosis, chicken pax,
ubella, and “atypical viral pneumonia”, Whether these are
lue to direct invasion of the infectious agents or are po-
tuced by some other mechanism, possibly hypersensitivity,
s not known.

Various ECG changes have been deseribed; alf may ocour,
n varying combination, in different infections and nome i
pecific for a particular disease. The abnormalities which
ave been reported include depression or inversion of T
raves, elevation or lowering of S-T' segments, increase In
“R and Q-T intervals, partial and complete heart block,
undle branch block, and alterations in direction and con-
guration of P waves. The mere demonstration of an ab-
armal tracing is probably insufficient evidence on which to
ase a diagnosis of myocarditis. Fever, tachycardia, electro
/te imbalance, and probably other physiologic disturbances
1ay produce the same kinds of ECG changes. Clinical-an-

el diographic correlation is necessary be-
e the significance of an altered ECG in relation to the
ctual presence of myocarditis in many infectious diseases
1n be established.

There is no treatment for myocarditis except in the rare
istances in which 1t is due to direct bacterial invasion; the
resence of this type of disease cannot be detected clin-
ally. When heart failare occurs or potentially dangerous
xythmias appear, the adwisability of treatment is raised.
igitalis is of questionable valwe; many eardiologists feel
wt it is definitel indicated. A number of cases have
sen treated with this drug, however, and good rfmflts
we been reported. When digitalis is not given, restriction
* salt and the administration of diuretics may be very of-
clive in relieving the if of cardiac " 6
tion. Quinidine has been used in patients exhibiting au-
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vicular arrythrmuas in the course of infectious diseases. The
value of this drug in these situations has not been proved;
it is not beneficial in diphtheritic myocarditis. Procaine
amide (Pronestyl) may be tried when ventricular disturb-
ances appear; experience with the use of this agent in in-
infections is too limited to allow any conclusions,

SuBacuTE BACTERIAL ENDOCARDITIS

Sub bacterial endocarditis, the form of
cardiac infection, is usually secondary to rheumatic heart
disease, congenital cardiac lesions, myocardial infarction,
or chronic debilitating diseases in which platelet thrombi de-
velop on heart valves. It occurs most commonly in patients 21
to 30 years of age, next most frequently in those 31 to 40 years
old, and less often in individuals 11 to 20 years of age. It
may appear at any age, however, and has been observed in
the seventh decade of hfe. The commonest predisposing
acquxred valvular defect is aortic regurgitation; second in

is aortic i her with mitral wmsuf-
ficiency, third, mitral insufficiency alone, and fourth, tri-
cuspid insufficiency. Subacute bacterial endocarditis de-
velops very infrequently in cases of fully developed (“tight”)
mtral stenosis.

Bicuspid aortic valve is the congenital cardrac lesion as-
sociated most often with subacute bacterial endocardatis.
Next m frequency are patent ductus arteriosus and coarcta-
tion of the aorta. Subaortic stenosis, patent interventricular
septal defect, and pulmonic stenosis may also predispose to
the development of this disease.

Very rarely, the thrombus formed over the infarcted area
of cardize muscle after coronary occlusion 1s invaded by bac-
teria and endocarditis appears. In people with arteriosclero-
sis and other chronie disorders, sterile platelet-fbrin thrombi
may develop on the heart valves and become infected.

Four factors are involved in the pathogenesis of subacute
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bacterial endocarditis: (1) A damaged heart valve, (2)
Sterile plateles thrombi. Eddy currents in the blood stream
produced by a distorted valve are responsible for the de-
position of platelets and fibrin and formation of thrombi on
the damaged valve. (3) Bacteremia. Transient transport of
bacteria in the blood probably occurs periodically in many
normal persons. Tonsillectomy, abdominal operations, pros-
tatectony, and dental extraction (20 to 60 per cent) may
be followed by bacteremia of short duration. In persons
with normal hearts, this is of no consequence. When stenle
thrombi are present on damaged valves, however, the organ-
isms may settle out in the involved area, multiply, and pro-
duce disease. About 25 per cent of cases of subacute bac-
terial endocarditis are secondary to dental extractions. (4)
An elevated antibody titer for Strep. viridans. A high level
of agglutinin allows clumps of bacteria rather than single
cells or chains to be deposited. This provides an inoculum
Iarge enough to permit growth of the organisms and the
production of infection.

The right side of the heart is involved in about 10 per
cent of patients with subacute bacterial endocarditis. The
lesions which predispose to this type of disease most fre-
quently are tricuspid insufficiency and interventricular
septal defect.

A variety of bacteria may be responsible for subacute
bacterial endocarditis. However, over 90 per cent of the
cases are due to alpha streptacocei or Strep. viridans. Group
D streptococei, naturally resistant to both penicillin and
streptomycin, are an important and increasingly frequent
cause of the disease; the organisms may be alpha, beta, or
non-hemalytic. Non-pathagenic Neisseria, gonococci, men-
ingococer, Staph. albus and other organisms have been in-
volved in some cases.

The clinical manifestations of subacute bacterial endo-
carditis are of 3 types; all are present in most cases. (1)
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Symptoms and signs associated with infection. (2) Cardiac
disorders. (3) Embolic and vascular phenomena.

The onset of sub bacterial endocarditis is most often
insidious and suggestive of low-grade nfection. Lassitude,
weakness, anorexia, slight to moderate fever, and progressive
anemia may persist for weeks or months before a patient
seeks medical advice or the physician suspects the true
nature of the disorder. The temperature clevation may be
sustained at a low level or be intermittent or remittent in
character; it may resemble tertian malaria. Although chills
are not always present with the inception of the disease,
they usually occur at some point in its course. The onset
may occasionally be sudden and featured by high fever,
shaking clulls, generalized muscle and bone aching, loss of
weight, and rapidly progressing hypochromic microcytic
anemia which is usually due to the infection, but may be
seconda:y to an acute hcmolytlc process. Dnagnoses of tu-

i malana, lympl , leukemi: gnppe A vu'al

d lupus eryth

cosls, typhoid fever, or renal, nervous system, or gastro-
intestinal disorders are frequently made. Persistent mani-
festahions of infection in patients with congemtal or
acquired heart disease must always arouse suspicion of the
possibthty of subacute bacterial endocarditis. The disease
occurs only rarely m cases of rheumatic heart disease in
which auricular fibrillation or cardiac decompensation have
developed; it is even more infrequent n nstances 1 which
both have appeared.

Embolization, aneurysm formation, and artentis are fea-
tures in many cases of sut bacterial end ditis. Small
segments of the valvular vegetation may break off and be
carried to any part of the body. Sudden blindness follows
occlusion of the central artery of the retina. Renal and
splenic wmfarcts are common. Hemiplegia and other localiz-
ing neurological signs follow obstruction of cerebral vessels.
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Emboli are also responsible for petechiae in the skin and
mucous b and for subungual hemorrhages 1o the
fingers and toes.

1t has been suggested that some of the vascular phenom-
ena occwrring in subacute bacterral endocarditis may be
due fo an arteritis. Study of the arterial bed in the area of
some lesions has revealed a chronic inflammatory reaction
in the walls of the arteries and arterioles, without evidence
of embolic occlusion. This is thought to be the mechanim
of production of Osler's nodes. These lesions appear m
about 50 per cent of cases. They consist of red tender spots
in the soft tissue of the terminal phalanges of the hands
and tend to ocewr in crops mvolving different fingers, usu-
ally in groups of three or four. Janeway lesions are also
thought to be due to asteritis, These appear primasily on the
palms and soles, and are jrregular, erythematous, sometimes
partially hemorrhagie, and not tender, a point which dif-
ferentiates them from Osler's nodes. Boat-shaped retinal
hemorthages {Roth spots) are infrequent; they are probably
related to arteriolar inflammation.

Mycotic aneurysms may develop in some blood vessels
in the course of subacute bacterial endocardstis. These are
the resalt of invasion of the vascular wall by bacteria
brought to the site in a small embolus. The elstic mem-
brane of the vessel is destroyed and ancurysmal dilatation
and persistent infection develop. The presence of this lesion
is usually not suspected until rupture and hemorrhage take
place. Death may result from exsanguination.

Variation in the intensity and character of cardiac mur-
murs is said to be charactexistic of subacute bacterial endo-
cardatis. This 15 due to the changes produced by destruction
and repair of the involved valve or to fuctuation in degree
of heart faslure and is absent in many cases; it may be ob-
served more frequently in the early stages of acute rheu-
matic carditis, Rupture of the infected heart valve may take
place and Iead to the appearance of a Joud “cooing” ’oi‘ ‘ic?.
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gull” murmur. Cardmc arrythmias develop uncommonly
despite the freqs of myocarditis as demon-
strated by mterstitial collection of small round cells (Bracht-
Wachter bodies); prolonged conduction time is detected
most often. Auricular fibnllation may appear late in the
course of the disease. Precordial or substernal pain occurs
occasionally and results from myocarditis or embalic oc-
clusion of a coronary artery; i some instances, there is no
explanation for it. Cardiac failure is not common but, when
present, is usually a late feature; it may develop with great
rapidity after rupture of the infected valve.

Enlargement of the spleen is found at autopsy in alf cases
of subacute bacterial endocarditis, although 1t is detected
in only 80 to 90 per cent during Ife. Pain in the left upper
quadrant of the abdomen, often radiating to the shoulder
and accompanied by a friction rub, usually follows splenic
infarction. Clubbing of the fingers 15 common The kidney is
very frequently involved. Multiple emboh may produce
focal embolic glomerultis Either acute or chronic glom-
erulonephntis may develop; the latter often appears without
a detectable acute phase. Hematuna, albuminuria, cy-
lindruria, azotemia, and progressive renal failure are noted
in about one-third of alf patients, Both chronic glomerulone-
phntis and embolic glomeruhtis are present simultaneously
in most of these cases. Large renal infarcts produce severe
flank pain, costovertebral angle tendemness, increase in fever,
feucocytosis, and gross hematuria. The lungs are usually
not affected. However, multiple pulmonary infarcts are
h isic of endocarditi lving the right side of the
heart. Infarction of the gastrointestinal tract or liver is rare
because of the nature of the blood supply. With progressive
occlusion of the hepatic vein, however, the liver may be-
come infarcted. Anorexia, post prandial distress, and ab-
dominal pamn are common; they are usually not related to
cardiac involvement, although they may be exaggerated
when congestive failure takes place, Jaundice develops oc-
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casionally; it is observed most often late in the course of
right sided endocarditis and is probably due to cardiac de-
compensation and hepatic congestion. The brain or spinal
cord may be seriously involved. Repeated embolization
produces focal embolic encephalitis which is often difficut
to differentiate from other types of localized or diffuse
cerebral disease. Despite the fact that the emboli contain
organisms, infections are uncommon, and brain abscess or
purulent meningitis develops only rarely. Arthralgia is very
common and usually transitory. Matked swelling and red-
ness of the joints is rare; differentiation from acute rheu-
matic fever which is sometimes present at the same time
may be very difficult. Tenderness over bones, especially the
lower end of the sternum, 1s a frequent finding,

The bacteria-free stage of subacute bacterial endocarditis
develops in some untreated patients and a few who have
received antimicrobial agents; in the former, it 15 related to
a high level of circulating antibody. These individuals have
active valvular infection, but organisms cannot be isolated
from the peripheral circulation. In one group of untreated
cases, 20 per cent had negative blood cultures, In this sy
drome, fever is exther of low degree or absent. The outstand-
ing manifestations are repeated emboli, urine abnormalities
consistent with chronie glomerulonephritis, progressive renal
failure, cafe-au-lait discoloration of the skin, hepatomegaly
and jaundice. Death occurs in about 85 to 40 per cent of
these patients and is usually due to “uremia”

The right side of the heart is involved in about 10 per
cent of cases of subacute bacterial endocarditis. When inter-
ventricular septal defect is the predisposing lesion, the in-
fected vegetations are present on the right wall of the
septum around the opening, or at the point on the wall Qf
the right ventricle at which the jet of blood impinges as it
is forced through the defect during systole. Although blood
cultures are usually negative, organisms pass the pulmonary
glter in some patients and can be recovered from the peri-

L,
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pheral circulation, The characteristic manifestations of righ
sided endocarditis are chest pam due to repeated pulmona
infarcts which are often mistaken for cpisodes of pne
monia, laboratory and clinical findings of acute or chron
glomerulonephritis, hepatomegaly, and jaundice. It has bet
suggested that the appearance of progressive renal failu
in an individual with chronic heart disease and fever

sufficient basis for suspecting the presence of infection

the right-side of the heart.

The blood picture in subacute bacterial endocarditis
not diagnostic. The white blood count is normal, elevated
high levels, or decreased. A varying number of plasma ce
may be present in the peripheral circulation; they are oft
numerous in the bone marrow. It has recently been report:
that blood obtamned from the ear lobe contamns a large nw
ber of histiocytes and that this finding is of diagnostic si
nificance. Hypochromic, microcytic anemia is present
almost all cases. Acute hemolysis, with a positive Coom
test, 15 encountered occasionally. The urine is normal
some instances; in others, it has all of the abnormaliti

characteristic of acute or chmmc glomem.lonepbnhs Lz
h 1 £

oratory of is detect
when 1aund1ce and hepatomegaly are present. Hypoalt
hyper ia are frequent w:

prolonged xnfechon Electrolyte imbalance and azotemia :
noted m pauents wn.h progresswe renal failure. The m
important I in sub bacteral enc
cardstis is culture of the blood. The optimal time to cai
this out is the point at which the temperature begins
rise or during a shaking chull, cultures obtamed at the heis
of the fever may be negative. At least 5 blood cultu
should be made in each case and they should be incubat
under CO; for at least 14 days before bemng discards
There 15 no advantage in culturing arterial blood. WE
the organisms have been isolated, they must be tesl
promptly for sensitivity to vanous antibiotic agents.
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The diagnosis of subacute bacterial endocarditis is sus-
pected clinieally in patients with acquired or congenital
heart disease who develop manifestations of infection and
have embolic phenomena. Isolation of bacteria from the
blood confirms it. The disease is most often overlooked
when only low-grade fever and general malaise which ase
common manifestations in the early phase are present. Such
cases are often considered to have “grippe” or a “virus in-
fection”. The only way in which the frequency of early
diagnosis can be increased is by adopting the practice of
carrying out blood cultures in all persons with known car-
diac abnomalities who have fever of undetermined origin
which persists for more than a few days. The physician
must have a high index of suspicion for this disease,

The course of untreated subacute bacterial endocarditis
is practically always downhll, The fatality rate is 97 per
cent; sorme patients may live as long as 3 to 4 years. Rer
peated embolic phenomena, progressive anemia, fever inter-
spersed with chulls, anorexia, loss of weight, cardiac amyth

1. 1 3

mias, congestive heart farlure, hep galy, sp
jaundice, renal decompensation, and centraf nervous system
1t ] t \Viﬁ) Kl d h inl, :, or Thniiti

characterize the natural history of the disease in the fatal
case; all of these do not appear in every case. The causes
of death are (1} uncontrolled infection, (2} deposition of
an embolus in a vital area such as the brain or one of the
coronary arteries, (3) heart failure, {4) renal insufficiency,
{5} rupture of a mycotic aneurysm, and (8) mtercurrent
bacterfal infections.

The outlook for recovery in subacute bacterial endocar-
ditis has been tremendously improved by chemotherapy. It
must be stressed, however, that it is not necessary to 1pitiate
the treatment at the moment the presence of the diseass is
first suspected, Since infection of the heart valve hos been
resent in most cases for 2 or more months before patients

Eome to the attention of a physician, a delay of 2 to 3 days
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for the purpose of obtaining an adequate number of blood
cultures and identifying the causative organism rebounds
to the benefit rather than the harm of the individual. If
death occurs within a few days, 1t is usually not due to
untreated infection but to such complications as emboliza-
tion to a vital area or cardiac fatlure, neither of which is
prevented by antibiotic agents. Once a sufficient number
of blood caltures have been made, therapy may be started
in instances in which the manifestations are severe, espe-
cially if the clinical findings are charactenstic. In some pa-
tients, it is impossible to obtain a positive blood culture
regardless of the number of attempts made and the media
used; this is the case when high levels of circulating anti-
body are present or the infection involves the right side of
the heart. In these, therapy must be initiated on the basis
of a suggestive syndrome. Although treatment is undertaken

m some i on this basis, it is chinjcally
sound practice to err on the side of treating because of the
very high death rate in the untreated disease. To delay unt:l
the picture is so fully developed that the diagnesis is ob-
vious, may be to withhold therapy until it has little, if any,
chance, to be effective.

The choice of antibiotic in subacute bacterial endocar-
dibis depends on the nature and sensitwity of the respon-
sible bacteria. Smce the bulk of cases is due to Strep. vi-
ridans, most strains of which are sensitive to pemeillin, this
drug should always be included in the imitial therapy. Group
D streptococci are insensitive to penicillin or streptomycin
alone, but are very susceptible to a combnation of the two
drugs Since some cases may be due to this organism, the
writer has adopted the following procedure: Until the
causative agent is recovered or, if 1solated, has been tested
for sensitivity to various antibiotics, 1,000,000 umts of crys-
talline benzyl penicdlin G plus 0.25 gm. of streptomycin
are injected intramuscularly every 4 hours. If the bacteria
are found to be highly susceptible to penicillin alone, strep-
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tomycin is omitted. Partial insensitivity to penicillin does
not eliminate the possibihty of using this antibiotic effec-
tively. In such instances, high blood levels of drug may be
produced by increasing the dose to 10,000,000 or even
20,000,000 units per day. The administration of probenecid
{Benemid) {0.5 gm. four tumes per day) aids in maintaining
large quantities of penicillin in the blood by blocking renal
tubular excretion.

Recent studies have suggested that the oral administra-
tion of 1,000,000 units of penscillin V every 3 bours for 4
weeks cures some cases of subacute bacterial endocardtis.
This procedure should be undertaken with the understand-
ing that it is still experimental and may fail to produce the
desired results, Another method of treatment which has
been employed has been the injection of crystalline penicik
lin G ¢500,000 units every 3 or 4 hours) for 2 weeks fol
lowed by oral administration of the drug in a dose of
1,000,000 units every 8 or 4 hours for the next 4 weeks.
The writer is inchned to avoid oral therapy in this discase.

In cases in which the causative organisms are not seasi-
tive to penicillin, the drug to which they are most suscep
tible must be given in large quantities. The tetracyclwe
compounds {Aureomycin, Terramyein, Achromycin), chlor-
amphenicol, bacitracin, and erythromyen have been used
with good results in such instances,

The duration of treatment of subacute bacterial endocar-
ditis is of great importance in determining the outcome. It
must be kept in mind that destruction and healing are ust-
ally pracceding simultaneously in the valvular Jesion. Ef-
fective chemotherapy, by suppressing bacterial multiplica-
tion, altess the situation so that the prowess of tepait
becomes predominant and cure finally occurs. This may
require a considerable period of time. Treatment for only
2 weeks has been reported to be successful in some cases.
The writer has had no experience with such abbreviated
therapy but feels that it cagnot be reconunendei_{s: the
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usual regimen. It is safest to continue administration of the
antibiotic which is selected for at least 4 to 8 weeks depend-
ing on the seventy of the disease and the type and sensi-
tivity of the causative organism. Relapses should be re-
studied bacteriologically and treated with the appropriate
antimicrobial agent for another period of 4 to 6 weeks.

Not all treated cases of subacute bacterial endocardstis
survive. In some instances, death occurs beeause therapy
has been initiated too late and is due to the uncontrolled
infectious process. In olhcrs, despute eradication of the bac-
teria, heart failure, bral infarction, embol 1 of
one of the coronary arteries, or renal fmlure may produce a
fatal outcome even weeks or months after full recovery is
considered to have occurred. Treatment has reduced the
mortality rate to between 10 and 15 per cent. The possibility
of recurrence exists in every “cured” case and is unpre-
dictable; it may be due to the orgamsm responsible for the
initial episode or to a different one. Patients with as many
as 3 episodes of sul b 1 endocardibis have finally
recovered when retreated with effective drugs.

AcuTE BACTERIAL ENDOCARDITIS

There are three essential differences between subacute
and acute bacterial endocarditis; (1) the causative organ-
isms, (2} the destructive character of the valvular lesion
in whuch there is no evidence of a tendency to heal, and (3)
the frequency with which normal cardiac vahes are in.
volved. The bacteria most often responsible for acute bac-
terial endocarditis are Staph. aureus, H. influenzae, the
beta-hemolytic (group A) streptococcus, pneumococcus,

i and The infecti 2r
rapidly and produces ulceration and destruction of the in-
volved leaffets which are prone to rupture. About 60 per
cent of patients have no underlying cardiac disorder. The
diseases which predispose to acute infection of the heart




234 THE PRACTICE OF INFECTIOUS DISEASE

valves include furunculosis, pneumonia, meningtis, gonor-
thea, and infected wounds. The organisms are deposited
on the heart valves in the course of the bacteremia which
may develop during any of these infections. The aortic
valve is involved most often,

Signs of illness usually develop rapidly in acute endocar-
ditis. High fever, shaking chills, rapidly progressive anemia,
and embolic phenomena appear very soon after infection
of the heart valve has occurred. The picture is more severe
than is observed in the subacute type of disease. Cardiac
murmurs appear early and often change with greater ra-
pidity; they are usually systolic and may be very soft or
rarely completely absent. Splenomegaly 1s common. Club-
bing of the fingers is present less frequently than in sub-
acute endocarditis because, without treatment, patients do
not live long enough for this manifestation to develop.
Heart failure and a vanety of arrythmias may occur eatly.
Rupture of the aortic valve is not infrequent and is accom-
panied by the appearance of a high-pitched “cooing” or
“sea-gull” murmur or a diastohe murmur and peripheral
signs of aortic insufficiency; 1t is usually followed, within a
few days, by acute cardiac failure. The right side of the
heart, mainly the tricuspid valve, is involved uncommonly.
Although Staph. aureus and H. influenzae may produce this
type of disease, it is thought to be most frequent with gono-
coccal mfection.

The possibility of acute bacterial endocarditis should be
suspected 1n any individual who, during or after one of the
predisposing diseases listed above, develops high fever or
responds poorly to treatment. The appearance of a murmur
in a previously normal heart is very suggestive. Embolic
phenomena, rapidly changing cardiac murmurs, or the early
development of heart failure are important and belpful
clinical signs. Proof of the presence of the disease is estab-
Jished by the demonstration of bacteremia.

The prognosis of acute bacterial endocarditis without
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treatment is hopeless. The disease is so fulminating in most
cases that only 2 to 3 wecks or less may clapse between
onset of symptoms and death. In many instances, the fatal
outcome results from overwhelming infection; in others, it
is due to rupture of the aortic valve and the appearance of
intractable cardiac failure, deposition of an embolus in a
vital area, or rupture of a mycotic aneurysm. Effective ther-
apy may convert acute endocarditis to the subacute variety
by ling the rate of p ion of the disease; the risk
of fatal emboli or cardiac failure is stifl high, however.

The treatment of acute bacterial endocarditis is entirely
dependent on the nature of the causative organism Therapy
must be initiated as soon as possible because of the rapidity
with which the infection progresses. After a sufficient num-
ber of blood cultures have been obtained (usually in 8 to
12 hours), therapy should be started with the assumption
that Staph. aureus 15 involved. Treatment must not be with-
held Jonger than 24 hours 1n severely il cases. Aqueous
penicillin is the drug of choice in patients who have de-
veloped the disease outside the hospital and have not been
treated with this drug for the predisposing illness. The dose
is 1,000,000 unsts intramuscularly every 4 hours. If there is
a possibility that a penicillin-resistant organism is respon-
sible, chloramphenicol plus erythromycin (05 gm. of each
mtramuscularly every 6 hours) should be substituted. As
soon as the organism has been isolated from the blood, it
must be examined for sensitivity to various antimicrobial
agents and therapy altered on the basis of the results of the
tests. Treatment must be continued for a minimum of 4
weeks; 6 weeks is preferred in some clinics Some cases are
unfortunately due to staphylococci which are insensitive to
all antibiohes.

The proguosis of acute bacterial endocarditis has been
unpraved by chemotherapy when some types of bacteria
(H. mf the beta-hemolytic strep
cus, and meningococcus) are the causative agents. When
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Staph. aureus is the responsible organism, the outcome is
very unpredictable. Although fatality rates in staphylococ-
cal endocarditis have been reduced to 40 to 50 per cent in
some hospitals, in others it is practically as high as it was
in the pre-antibiotic era because of the frequency with
which drug-resistant strains are involved. The rapid progres-
sion of valvular destruction, the tendency to metastatic
abscess formation, the frequency and rapidity of onset of
cardiac failure, and the high risk of embolization to wital
areas make the outlook for recovery guarded even when
chemotherapy appears to be effective.

InFECTIONS OF BLOOD VESSELS

Thrombophlebitis

Thrombophlebitis is a common disease. Although it often
presents with the manifestations of infection such as fever,
chills, and leucocytosis, and may accompany a number of
specific infectious diseases, 1ts exact etiology is not clear in
many instances. Since inflammation of veins occurs in‘a
large number of conditions which are not mfectious in
origin, it is very doubtful that it is due to direct inva-
sion of the vein wall by infectious agents in most cases.
Scarlet fever, influenza, meningitis, varicella, variola, bacil-
lary dysentery, brucellosis, erysipelas, pyelonephutis, tu-
berculosis, pneumonia, cellulitis, syphilis, typhoid fever,
cholera and typhus may be accompanied by thrombophlebi-
tis. It is also observed in neoplasms (lung, pancreas, colon,
stomach, uterus, and ovary), metabolic diseases (gout, di-
abetes mellitus, and hyperthyroidism), cardiovascular dis-
orders (hypertension, congestive failure, thromboangfitis
obliterans, and Raynaud’s syndrome), hematologic diseases
(palycythemia vera, thrombocythemia, hyperfibrinogen-
emia, and megakaryocytic aleukemic myelosis), trauma, al-
lergic reactions, and as an isolated lesion. One form of
thrombophlebitis is migrating in character (thrombophle-
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bitis migrans), its etiology is unknown. Other than the ad-
ministration of anticoagulants and venous ligation, there is
no therapy.

One type of acute thrombophlebitis is due to bactenal in-
vasion of the vein wall. It usually follows mnsertion of plastic
catheters into veins for the purpose of administering fluids
and is most frequent when the tube 15 allowed to remain in
place for several days or longer. Thrombi are formed and
are invaded by Staph. aureus, Severe illness may develop.
Fever, chills, reddening of the skin over the involved vein
which becomes hard and cord-like, local pain and tender-
ness, and bacteremia are often present. Treatment consists
of removal of the catheter and the administration of anti-
coagulant drugs and penicillin or another antibiotic to which
the organism is sensitive.

Infected Arteriovenous Aneurysms and
Bacterial Endarteritis

Thrombi present mn arteriovenous aneurysms in the ex-
tremities may be invaded by Strep. viridans and other
organisms. Thrombosis and infection of arteries may also
occur; the best ple of this is endarteritis of a patent
ductus arteriosus. One case 1 which the pulmonary artery
was involved has been descnbed.

The clinical manifestations of subacute endarteritis are
often difficult to differentiate from those of bactenal endo-
carditis. Signs and symptoms of infection (fever, chills,
malaise, leucocytosis), cardisc murmurs, and embolic phe-
nomena oceur with bactenal invasion of arterial walls and
are identical with those present when heart valves are in-
fected. It should be hasized that cardiac may
be present in the absence of heart disease in cases of arterio-
venous aneurysm. Blood cultures are often positive.

The diagnosis of bacterial endartentss is usually suspected
in patients known to have arteriovenous aneurysms or patent
ductus arteriosus who develop the clinical preture of sub-
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Staph. aureus is the responsible organism, the outcome 1
very unpredictable, Although fatality rates in staphylococ-
cal endocarditis have been reduced to 40 to 50 per centm
some hospitals, in others 1t is practically as high as 1t was
in the pre-antibiotic era because of the frequency with
which drug-resistant strains are mvolved, The rapid progres-
sion of valvular destruction, the tendency to metastatic
abscess formation, the frequency and rapidity of onset of
cardiac failure, and the high risk of embolization to vital
areas make the outlook for recovery guarded even when
chemotherapy appears to be effective.

InreCTIONS OF Brood VEssris

Thrombophlebitis

Thrombophlebitis is a common disease. Although 1t often
presents with the manifestations of infection such as fever,
chills, and leucocytosis, and may accompany a number ?f
specific infectious diseases, its exact etiology is not clez‘u' in
many i Since infl ion of veins occurs in 3
large number of conditions which are not infecumfs in
ongin, it is very doubtful that it is due to direct jnva-
sion of the vein wall by infectious agents in most cases-
Scarlet fever, influenza, meningitis, varicella, variola, bacik
fary dysentery, brucellosis, erysipelas, pyelonephritis, tu-
berculosis, pneumonia, cellulitis, syphbs, typhoid fevel:,
cholera and typhus may be accompanied by thrombophlebi-
tis. It is also observed in neoplasms (lung, pancreas, colon,
stomach, uterus, and ovary), metabolic diseases (gout, di-
ahetes mallitus, end hyperthyroidism), cardiavasonlar dis-
orders (hypertension, congestive failure, thromboangiitis
obliterans, and Raynaud’s synd: , 1 logi "
(polycythemia vera, thrombocythemma, hyperfibrinogen-
emia, and megakaryocytic aleukemic myelosis), trauma, al-
lergic Teactions, and as an isolated lesion, One form of
thrombophlebitis is migrating in character ( thrombophle-
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bitis migrans); its etiology is unknown, Other than the ad-
ministration of anticoagulants and venous ligation, there is
no therapy.

One type of acute thrombophlebitis is due to bacterial in-
vasion of the vein wall, It usually follows insertion of plastic
catheters into veins for the purpose of administering fluids
and is most frequent when the tube is allowed to remain in
place for several days or longer. Thrombi are formed and
are imaded by Staph. aurcus. Severe illness may develop.
Fever, chills, reddening of the skin over the involved vem
which becomes hard and cord-like, local pain and tender-
ness, and bacteremia are often present. Treatment consists
of removal of the catheter and the administration of anti-
coagulant drugs and penicillin or another antibjotic to which
the organism is sensitive.

Infected Arteriovenous Aneurysms and
Bacterial Endarteritis

Thromb; present in arteriovenous aneurysms in the ex-
tremities may be invaded by Strep. viridans and other
organisms. Thrombosis and infcction of arteries may also
occur, the best example of this 1s endartentis of a patent
ductus arteriosus. One case 1n which the pulmonary artery
was 1volved has been described.

The clucal manifestations of subacute endarteritis are
often dfficult to differentiate from those of bacterial endo-
carditis. Signs and symptoms of infection (fever, chulls,
malaise, leucocytosis), cardiac musmurs, and embolic phe-
nomena occur with bacterial invasion of artersal walls and
are identical with those present when heart valves are in-
fected. It should be emphasized that cardiac murmurs may
be present 1n the absence of heart disease m cases of arterio-
venous aneurysm. Blood cultures are often positive.

The diagnosis of bactenial end itis is usually susp d
in patients known to have artenovenous aneurysms or patent
ductus arteriosus who develop the clinical picture of sub-
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Staph. aureus is the responsible organism, the outcome is
very unpredictable. Although fatality rates in staphylococ-
cal endocarditis have heen reduced to 40 to 50 per cent m
some hospitals, in others it is practically as high as 1t was
in the pre-antibiotic era because of the frequency with
which drug-resistant strains are involved. The rapid proges-
sion of valvalar destruction, the tendency fo metastatic
abscess formation, the frequency and rapidity of onset of
cardiac failure, and the high risk of embolization to vital
areas make the outlook for recovery guarded even when
chemotherapy appears to be effective.

INFECTIONS OF Broog VesseLs

Thrombophlebitis

Thrombophlebitis is a disease. Although it often
presents with the manifestations of infection such as fever,
chills, and leucoeytosis, and may accompany a number Pf
specific infectious diseases, its exact etiology is not cla:fr in
many {nsta Since infl jon of veins occurs mla
large number of conditions which are not infectious in
origin, it is very doubtful that it is due to direct inva-
sion of the vein wall by infectious agents in most cases.
Scarlet fever, influenza, meningitis, varicella, vari|ola, bacl-
lary dysentery, brucellosis, er ipelas, pyelonephritis, tu-
baexr);ulg’sis, prxzzumonia. cellulitis, syphilis, typhoid fever,
cholera and typhus may be accompanied by thrombophlebi
tis, It is also observed in neoplasms (lung, pancreas, colon,
stomach, uterus, and ovary), metabolic diseases {gout, di-
abetes mellitus, and hyperthyroidism), cardigvaseular dis-
orders (hypertension, congestive failure, thromboangiitis
obliterans, and Raynaud’s syndrome), hematologic diseases
{polycythemia vera, thrombocythemia, hyperfibrinogen-
emia, and megakaryocytic aleukemic myelosis), trauma, al-
lexgic reactions, and as an isolated lesion, Oge form of
thrombophlebitis is migrating in character (thrombophle-




CHAPTER 1IX

INFECTIONS OF
THE PERITONEUM
AND INTESTINAL TRACT

PerrrontTis

Infections of the pentoneum arc common. They occur fre-
quently (a) after leakage of organisms from the bowel, as
in rupture of acute appendicitis, (b) following spread of
bacteria from other organs in the pentoneal cavity, or (c)
as a result of i ination from
processes outside the abdomen. Pertonitis may be classified
on the basis of 1ts pathogenesis into primary and secondary
types: the former results from blood stream nvasion by
bactena from extra-abdominal foci (most often the pneu-
or beta-hemolytic strep ), while the latter
follows contamination by organisms from the intestinal
tract as a result of disruption of its continuity.

A variety of organisms may produce pentonitis. Beta-
hemolytic streptococeal infection may be pnmary or follow
upper respiratory tract infections, measles, erysipelas, scarlet
fever, emp , or lipoid neph ion by the pneu-
mococcus occurs during pneumonia or in patients with
lipoid nephrosis. In young girls, this organism frequently
invades from the genital tract. Chronic or acute gonococcal

is may be licated b; lized or locali:
peritonitis. Tuberculous- peritonitis, although now rare, may
239
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acute bacterial endocarditis. Therapy is based on the nature
of the causative organism and its sensitivity to various anti-
biotics. The agent found to be most effective in vitro should
be administered in large doses for 2 minimum of 4 weeks.
Surgical extirpation of the infected arteriovenous aneurysm
or ligation of the patent ductus arteriosus should be carried
out after the infection has been brought under control and
while the patient is still receiving antimicrobial agents.
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phrenic space, in the pelvis, in the Iumbar gutter close to
the spine, about the cccum, lateral to the sigmoid, or be-
tween loops of bowel. A localized form of pernitomitis, peri-
hepatitis, may follow gonococeal infection, this is the Curtis-
Fitzhugh syndrome.

Intra-abdominal abscesses are usually very duficult to
suspect unless a patient bas an intestinal disorder known to
predispose to peritonitis. The clinical manifestations of many
of these lesions suggest only that infection is present, since
localizing signs are often absent. With peri-appendiceal
abscess, fever, leucocytosis, pan and tenderness in the right
lower quadrant, and detection of an increasing mass on the
right side by rectal exammation are the characteristic signs
and symptoms Subphxcmc abscess may be due to ruptured

1 pentumns i Df \ha liver or
kidneys or lympl or | ion
of bactena. The ma]only of cases are observed after perfora.
tion of the or appendix, or as a com-
plication of liver abscess, Subphrenic abscess is ck ized
mainly by the general ife ions which y any
bactenal infection, localizing sxgns are usually not dclecled
by physical ination. The d ic features of this

disease are elevation and immobility of the diaphragm on
the side of the lesion {usually the right) demonstrable by
fluoroscopic study. In some instances, particularly those in
which gas-producing orgamsms are involved, a collection of
gas is observed under the diaphragm.

The diagnosis of generalized pentomtis is usually not
dufficult. A history of the presence of a predisposing lesion
followed by the signs, symptoms, and laboratory findings of
bactenal mfection plus mamfestations of imtation of the
pentoneum (pamn, tendemness, spasm} and, in some cases,
paralytic leus (abdommal dnstensxon and absence of pen-
staltic sounds) are suffi to h the p of the
disease. The localized forms are more difficult to detect and,
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result from infection of intra-abdominal organs during the
course of miliary spread.

Generalized peritomtis is most common after spontaneous
or accidental perforation of the intestines. The two lesions
with which it is most often associated are rupture of a peptic
ulcer or an inflamed or obstructed appendix. In these cases,
infection of the pentoneum is not produced by any one
organism but results from the simultaneous activity of the
different bacteria normally present 1n the bowel.

Pain is one of the outstanding manifestations of peri-
tonitis. The discomfort is poorly localized when only the
visceral peritoneum is involved. When the parietal portion is
affected, the pain increases mn severity, may be excruciating,
and is exaggerated by any movement of the body; the pa-
tient prefers to lie quietly with his legs drawn up. As para-
lytic ileus develops, the abdomnal pain frequently decreases
in intenstty. Tenderness to palpation is generalized, marked,
and, in the early stages, usually maximal over the area of
the involved organ. Rebound tenderness is characteristic.
When peritomtis is diffuse, the muscles of the abdominal
wall are in spasm or are completely nigid; this often decreases
as the course of the disease progresses. Distension appears
and increases with the developing ileus, while peristaltic
sounds diminish or disappear completely. Nausea and vom-
1ting are frequent. Fever 1s always present, unless shock
supervenes, and may be of varying degree and intermittent,
remittent, or sustained. The pulse rate is usually rapid, often
out of proportion to the height of the temperature. The white
blood count is usually elevated, often to very high levels,
and there is a marked increase in neutrophiles, many of
which are young forms.

Locahzed peritonitis usually follows rupture of the intes-
time as a result of appendicitis, diverticulitis, etc. Abscess
formation may complicate generalized peritomitis; this occurs
most often in the area of a perforated annendix in the sub-



INFECTIONS OF PENITONEUM AND INTESTINAL TRACT 241

phrenic space, in the pelwis, m the lumbar gutter close to
the spine, about the cecum, lateral to the sigmoid, or be-
tween Joops of bowel. A localized form of peritonitis, peri-
hepatitis, may follow gonococcal infection; this is the Curtis-
Fitzhugh syndrome.

Intra-abdominal abscesses are usually very difficult to
suspect unless a patient has an intestinal disorder known to
predispose to peritonitis. The clinical manifestations of many
of these fesions suggest only that infection is present, since
localizing signs arc often absent. With peri-appendiceal
abscess, fever, leucocytosis, pain and tenderness in the right
lower quadrant, and detection of an mncreasing mass on the
right side by rectal ination are the ch 1stic signs
and symptoms. Subphrenic abscess may be due to ruptured

ppendix, g lized peritonitis, infections of the liver or
kidneys, or lymphog or g dissemination
of bacteria. The majority of cases arc observed after perfora-
tion of the h, duod or appendix, or as a com-
plication of hiver abscess. Subphrenic abscess is characterized
mainly by the general ifestations which pany any
bactenal infection; localizing signs are usually not detected
by physical ination. The di: ic f of this
disease are elevation and immobility of the diaphragm on
the side of the lesion (usually the nght) demonstrable by
fluoroscopic study. In some instances, particularly those in
which gas-producing organisms are involved, a collection of
gas is observed under the dizphragm,

The dagnosis of generalized pentomtis is usually not
difficult. A history of the presence of a predisposing lesion
followed by the signs, symptoms, and laboratory findings of
bacterial infection plus manifestations of irritation of the
peritoneum (pain, tenderness, spasm) and, in some cases,
paralytic ileus (abdominal distension and absence of peri-
staltic sounds) are sufficient to establish the presence of the
disease, The Jocalized forms are more difficult to detect and,
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when present in certain sites, produce the syndrome of
“obscure” fever for weeks. They are frequently not detected
until exploratory laparotomy is carried out. The diagaostic
features of peri-appendiceal and subphrenic abscesses have
been described above.

The treatment of peritonitis combines both medical and
surgical approaches. Whether or not “conservative” therapy
without surgical intervention 1s used is a matter for the
surgeon to decrde. In general, peritonitis secondary to
leakage from the bowel cannot be eliminated until the area
of bowel perforation has been closed. Some physicians prefer
to treat such cases with appropriate antibiotics, upright
position in bed, a Miller-Abbott tube, and intravenous fluids
up to a week or more before surgical treatment is appled.
In many clinics, operation is performed early and as soon as
the patient has been properly prepared to withstand the
surgical trauma. In peri-appendiceal and subphrenic ab-
scesses, medical treatment alone 1s useless; surgical drainage
must be carried out. Cases of generalized perutonitis second-
ary to intestinal perforations should be given aqueous peni-
cilin (500,000 umts intramuscularly every 4 hours) and
streptomycin (0.5 gm. mtramuscularly every 6 hours) for
12 to 14 days; treatment must be mstituted before operation
and continued for at Jeast 12 days after surgery. Tetracyclme
(Achromyem), chlortetracycline (Aureomycmn ), oxytetracy-
cline (Terramycin}, chloramphenicol and other drugs have
been used fully in some mstances. The drugs em-
ployed must be active not only against gram negative
bacteria (E. coli) but also agamst gram-positive ones (fecal
streptococci); some observers feel that it 15 more important
to eradicate the latter. Streptococcal, pneumococcal or gono-
coccal peritonitis is best treated with pemaillin in a dose
of 250,000 units intramuscularly every 4 hours for 10 to 12
days. The management of tuberculous pertonitis is the same
as for the pulmonary form of the disease (Chapter VII).
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INTESTINAL INFECTIONS

Infections of the intestinal tract may be produced by bac-
teria, viruses, and amebae, are very common, and occur in
all age groups. They are often short-hved and benign, but
can be prolonged and complicated. They may be so mild
that symploms are inapparent, or so severe that death from
fluid loss and shock ensues rapidly.

The ble for intestinal tract inf
are transmutted by the fecal-oral route Contaminated food,
fhies, and feces are respousible for many sporadic episodes
or epidemucs of bacterial, viral, and amebic diarrhea. Man
is the pnmary and intermediate host for some of the organ-
isms, Non-immune mdividuals may contract disease from
asymptomatic carriers or from persons with active or chronic
infection, The enteric discascs are rife m crowded areas, par-
ticularly where samtary practices are lacking or poorly ap-
plied. Animals or their products may also be a source of
infection. Some mice and rats pormally carry enteric patho-
gens, especially some species of Salmonella, 1 theiwr bowel.
The ingestion of food or water contammated with the feces
of these animals may result i disease. Chicken and duck
eggs may also harbor organisms which produce intestinal
infection in man. There have been several large epidemics of
diarthea followmg the use of commercially-prepared egg
powder. Sal llae are the cause of “food poi-
somng” in man Flies act purely as mechameal vectors in
transferring organisms from infected feces to food or water.

The mtestmnal tract reacts to injury of any type 1 a limited
and relatively non-specific fashion Thus, regardless of the
nature of the disease process, the general clical pictures
which develop are qualitatively quite sumilar, although vari-
able in degree. The syndromes which characterize intestinal

are produced by three mech: (1} the con-
stitutional reactions associated with invasion by infectious
agents, (2) inflammation, imtation, and destruction of tis-
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sue in the bowel, and (3) migration of organisms from the
intestine to other organs by way of lymphatics or the blood
Stream, or by direct penetration into the peritonesl cawty.
Ulceration and perforation of the bowel may lead to geo-
eralized peritonitis or the development of locahzed abscesses
at various sites.

In the majority of intestinal infections, the organisms and
the disease remain confined to the bowel; in some, however,
they extend beyond the altmentary canal, For example, bac-
teria may invade the lymphoid tissue and migrate to lymph
nodes where they produce reactions; they may penetrate the
portal vein system leading to the development of pylephle-
bitis and multiple liver abscesses, or, they may reach the
systemic blood supply and produce multiple metastatic
areas of infection in distant organs.

‘The symptoms and signs related to the intestinal involve-
ment are nausea, vomiting, localized or diffuse abdominal
pain. This discomfort is usually cramping in character but
may be sustained; its intensity may be muld to excruciating,
Diarrhea is the commonest feature of intestinal infection and
varies greatly in degree; in some cases, it is quite severe,
with as many as 30 to 40 loose stools per day which contain
blood, pus, and mucous shreds, In others, it 1s mild with oaly
one or two soft stools per day. On the other hand, constipa-
tion may be the presenting feature, as in typhoid; it may be
interspersed with bouts of diarrhea. Fever may be absent,
remuttent or intermittent, or sustamed at high levels. Gen-
eralized malaise, anemia, and other manifestations consistent
with infection are often present.

The white bload count in many of the mtestinal infections
is normal, unless some complication develops. In others, it
may be elevated with an increase in neutrophiles from‘ she
ouset of the disease. Blood cultures are frequently positive
in some types (typhoid fever, staphylococcal entertis) a!{d
always negative in others (bacillary or amebic

ticall
By, viral diarrhea). In bacteral infections of the

dysentery,
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bowel, the stool often contains blood and numerous leu
cytes. In amebic colitis, large numbers of erythrocytes, |
1o white cells, ase usually present. The feces may contain
abnormal cellular elements with virai diarthea; blood or ¢
or both, may, however, be present in some cases.

The presence of mtestinal infection is usually suspected
the basis of the general features described above and
special ones discussed below. The cause of the disease «
be determimed only by isolation of the responsible organi
from the feces. With the exception of direct examination
stool for amebae, stained or other preparations of fecal m:
rial are of no value in etiologic diagnosis. One exception
thus is staphylococcal ententis 1n which gram-stained sme
of stool reveal the typical clusters of gram-positive cocel
the only or the predommant organism.

The therapy of speaific types of mntestinal infection
based entirely on the nature of the causative agent. Det
of treatment for individual diseases are discussed below.

BaciLrany DYSENTERY

Of all the bacterial diarrheas, 75 to 80 per cent are dut
dysentery bacilli. The camer rate in many parts of
world is high, in the United States it vanes from 0.1
11 per cent m different parts of the country.

The organisms responsible for bacillary dysentery
Shigella shiga and Shigellae paradysentenae; of the la
the Sonne and Flexner species are most common in
United States. Shigella sluga is rare in this country,
promment in the tropics, the Orient, and some parts
Europe. The organisms are gram-negative rods and are
tingwished from E. coli by their failure to ferment lact
{Sonne strains attack this sugar slowly), from the Salme
lae by their inability to produce gas m glucose, and from
typhoid bacillus by their lack of motility.

The lesions produced by dysentery bacilli are restric
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sue in the bowel, and (3) migration of organisms from the
intestine to other organs by way of lymphatics or the blood
stream, or by direct penetration into the peritoneal cavty.
Ulceration and perforation of the bowel may lead to gen-
eralized penttonitis or the development of localized abscesses
at various sites.

In the majority of intestinal infections, the organisms and
the disease remain confined to the bowel; in some, however,
they extend beyond the alimentary canal, For example, bac-
teria may invade the Iymphoid tissue and migrate to lymph
nodes where they produce reactions; they may penetrate the
portal vein system leading to the development of pylephle-
bitis and multiple liver abscesses; or, they may reach the
systemic blood supply and produce multiple metastatic
areas of infection in distant organs.

‘The symptoms and signs related to the intestinal involve-
ment are nausea, vomiting, localized or diffuse abdominal
pain. This discomfort is usually cramping in character but
may be sustained; its intensity may be mild to excruciating.
Diarrhea is the commonest feature of intestinal infection and
varies greatly in degree; in some cases, it is quite severe,
with as many as 30 to 40 loose stools per day which contain
blood, pus, and mucous shreds. In others, it is mild with only
one or two soft stools per day, On the other hand, constipa-
tion may be the presenting feature, as m typhoud, it may be
interspersed with bouts of diarthea. Fever may be absent,
remuttent or intermittent, or sustained at high levels. Gen-
eralized malaise, anemia, and other manifestations consistent
with infection are often present.

The white blood count in many of the intestinal infections
is normal, unless some comphcation develops. In others, it
may be elevated with an increase in neutrophiles from the
onset of the disease. Blood cultures are frequently positive
in some types (typhoid fever, staphylococcal ententis) aqd
practically always negative in others (bacillary or amebic
dysentery, viral diarhea). In bacterral wfections of the
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bowel, the stool often contams blood and numerous leuco-
cytes. In amebic colitis, large numbers of erythrocytes, but
no white cells, are usually present. The feces may contam no
abnormal cellular elements wath viral diarthea; blood or pus,
or both, may, however, be present in some cases.

The presence of intestinal infeetion is usually suspected on
the basis of the general featurcs described above and the
special ones discussed below. The cause of the discase can
be determined only by isolation of the responsible organism
from the feces. With the exception of direct examination of
stool for amebae, stained or other preparations of fecal mate-
rial are of no value in etiologic diagnosis One exception to
this is staphylococcal enteritis m which gram-stained smears
of stool reveal the typical clusters of gram-positive cocci as
the only or the predominant organism

The therapy of specific types of intestmnal infection s
based entirely on the nature of the causative agent Detals
of for individual d are d d below.

BAcILLARY DYSENTERY

Of all the bacterial diarrheas, 75 to 80 per cent are due to
dysentery bacilli. The carrier rate 1 many parts of the
world is high, in the United States it varies from 0.1 to
11 per cent in different parts of the country.

The organisms responsible for bacillary dysentery are
Shigella shiga and Shigellae paradysenterige, of the latter
the Sonne and Flexner species are most common in the
Umnited States. Shigella shiga is rare in this country, but
prominent in the tropics, the Orient, and some parts of
Europe. The organisms are gram-negative rods and are dis-
tingwished from E. coli by their failure to ferment lactose
(Sonne strains attack this sugar slowly), from the Salmonel-
lae by their inability to produce gas n glucose, and from the
typhoid bacillus by their lack of motility.

The lesions produced by dysentery bacilli are restricted
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to the large bowel; in somewhat less than 50 per cent of
cases, they extend to the terminal ileum but their intensity
is less than in the colon. Diarrhea is often not present at the
onset of bacillary dysentery. Generalized malaise and slight
fever for 1 to 2 days, with or without loose stools, comprise
the most frequent picture of the disease. In one outbreak,
the only manifestations were nausea and vomiting. In severe
infections, which occur especially in young children and
elderly individuals, the diarrhea is profuse and the stools
may resemble those of cholera, Fever is often of high degree.
Shock may supervene early because of excessive loss of
fluids and electrolytes and because of absorption of the
endotoxins of the organisms. In most cases, however, diar-
rhea is mild and the disease terminates, without complica-
tion, in a few days. Some episodes of so-called “food-poison-
ing” which last for only one day may be to infection with
dysentery bacilli. The incubation period of the disease is
usually about 2 to 4 days, but it may be as long as a week.

Among the complications of bacillary dysentery are men-
ingi , P jia and locytosis; these are observed
most often in children. The disease may simulate acute
appendicitis in the young age group. In adults, it may
become chronic and persist with exacerbations and remis-
sions for many years. This is most common in the Tropics.
Individuals who have chronic bacillary dysentery often
become symptom-free when they move to a colder climate;
diarthea often reappears, however, when they retum fo 2
warm area. Reiter’s syndrome—urethritis, conjunctivitss, and
arthritis—may develop 2 to 4 weeks after the onset of
bacillary dysentery and is thought to be due to a reaction
of hypersensitwity; a skin lesion closely resembling keratosis
blenorrhagica appears in some cases. Perforation of the
intestine is very rare, despite the presence of a considerable
degree of ulceration, Pyelonephnitis, empyema, glomer-
ulonephritis, and otitis media may develop. Chronic bacxll'ary
dysentery may produce all of the anateminnl and elmical
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features of ulcerative colitis. Repeated attacks of Sonne and
Flexmer infection are relatively common because specific
immunity does not last longer than 6 to 8 months.

With the exception of bacteriologic study, laboratory in-
vestigations are of little or no help in the diagnosis of
bacillary dysentery. The white blood count is normal or
elevated to between 10,000 and 15,000 per mm®. Blood
cultures are usually negative. In severe cases, microscopic
examination of feces reveals leucocytes, erythrocytes, and
mucous shreds. The most important diagnostic procedure is
stool culture. Caution must be exercised, however, in assum-
ing a causal relationship between the isolated organism and
the disease, because of the possibility that a patient with
some other type of intestinal disorder in which diarrhea is
a feature (cancer, for example) may be a carrier. Serologic
studies are not very helpful. Agglutinins against dysentery
bacilli develop slowly. The titer may be very low after 2
to 3 weeks or longer; in some cases, agglutinins never ap-
pear.

The treatment of bacillary dysentery is relatively simple
and effective. The adminstration of sulfadi: or sulfisox-
azole produces rapid relief of diarrhea and other symptoms.
The dose of these drugs for adults is 4 gms. mitially followed
by 1 gm. every 4 hours orally; for children, 1t 1s 0.1 gm.
per pound per day, one-half of the total dose being given as
the initial one. Sulfaguanidine, sulfathalidine, and sulfasuxi-
dine are also useful but are not as effective as the more

rapidly absorbed sulf des. In some i the or-
ganisms may be resistant to these agents; in these, therapy
with yeline or chl henicol, 025 gms. by mouth

every 6 hours, 1s indicated. Treatment with any of the anti-
bactenal drugs should be continued for 10 days. Although
the antimicrobial agents are effective in elimnating the
clinical manifestations, they do not always eradicate the
carner state which may persist for weeks or months.
Bacillary d y is easly pre ble. In the face of
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an outbreak, the administration of 05 gm. of sulfadiazine
orally every 12 hours for 5 days to all contacts usually halts
promptly the spread of infection; the active cases must be
isolated. Chloramphenicol (0.25 gm. by mouth every 12
hours) is also an effective prophylactic., Vaccines for the
prevention of bacillary dysentery are not sufficiently devel-
oped for practical application. Proper sanitation, control of
flies, protection of food, water, and mulk supplies, and not
allowing carriers of dysentery bacilli to engage in the prepa-
ration or dispensing of food are fundamental to the preven-
tion of this disease.

SALMONELLOSIS

Many species of Salmonelle produce infection in man.
Although they may be separated very crudely on the basis
of fermentation reactions, the only exact methods of identi-
fication involves antigen analysis using specially prepared
antiserums. Salmonellae are motile gram-negative rods which
do not ferment lactose and, with the exception of the
typhoid bacillus, produce acid and gas from glucose. The
commonest species which produces human infection is 5.
typhi-murium; next in order of frequency are S. choleraesuis
(S. suipestifer), S. newporti, and S. montevideo.

Salmonellosis is most frequent in young children and old
people; it is usually severe at these age extremes. Three
clinical pictures may appear: (1) Gastroenteritis (“food
poisoning”), (2) Salmonella fever, and (8) Salmonella sep-
ticemia.

The ¢ form of salmonellosis is acute gastro-
enteritis. Because the organisms are frequently ingested in
foods which have been contaminated by rodent feces or
human carriers, or in duck or in chicken eggs, the syndrome
has been called “food poisoning.” The incubation period
averages 18 to 36 hours, although it may be as short as 8
hours or as long as 3 days. As a rule, the first symptoms are
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nausea and vomiting. Abd ] cramps are freq and
may be very mild or excruciatingly severe. Fever may be
absent, of low degree, or high and “spiking™; chills occur
occasionally, There may be only 1 or 2 loose stools i mild
cases; in severe ones, the diarrhea is often profuse and
bloody. In very young children and elderly people the dis-
ease may simulate cholera. On the average, symptoms are
present for about 3 to 4 days, although they may last only
one day or persist for weeks. Chronicity develops in some
instances and 1s featured by remissions and exacerbations
of marked diarthea, fever, and abdominal pain. The white
blood count is usually normal, although it may be elevated.
Blood cul are rarely positive. The stool ins blood
and leucocytes when the diarrhea is severe. Septic complica-
tions are uncommon, except in young children. The carrier
state appears in some instances without relation to the se-

venty of the acute episode.
P 11

a, 1

fever is p most often by the par-
atyphoid bacilli—S. paratyphi, S. schottmulleri, and S.
hirschfeldi. The chnical picture resembles typhoid fever
qualitatively but is usually milder. Fever is of variable degree
and duration; it may be high, intermittent, remuttent, or
sustained, and last for from 1 to 3 weeks. Although diarrhea
is present m many cases, patients may be constipated or
have 1o gastromtestinal symptoms. Bradycardia and sple-
nomegaly are common. Rose spots are infrequent. Bacteremia
occurs often, Bronchitis and bronch may de-
velop, the causative organisms are present in the sputum.
Salmonellze may not be demonstrable in the feces until
many days or up to several weeks after the onset of infec-
tion, They may appear in the urne later in the course of the
disease. Leucopenia with relative lymphocytosis is the rule.

Salmonella septicemia is most often due to S. choleraesuis
and is the most serious of the infections produced by this
group of organisms. Intestinal symptoms are usually absent
in most adults; in children, on the other hand, acute gas-
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troenteritis appears early in the course of the disease. The
main features of the syndrome result from hematogenous
spread of the bacteria to different organs or from theis
presence in the blood. A high, often “spiking”, fever with
frequent chills is usual. Bradycardia relative to the height
of the temperature is frequently observed; tachycardia is
present in some cases. The white blood count is elevated or
depressed; leucopenia is most common,

Metastatic infections may occur during Salmonella sep-
ticemia, and Jead to the development of meningitis, osteo-
myelitis, or pneumonia. Other less common complications
are endocardatis, purulent arthritis, pyelonephntis, and ab-
scesses in the subdural space, spleen, muscles, and other soft
tissues. In elderly adults there is more than a chance associa-
tion between aneurysms of the aorta (usually arterioscle-
rotic) and susceptibility to Salmonella septicemua. The
prognosis in this form of the disease is poor.

The death rate in salmonellosis is about 20 per cent. Most
fatalities occur in the septicemic form of the disease and are
due to infection with S. choleraesuis. Four species account
for three-fourths of the deaths—S. choleracsuis, S. typhi-
murium, S. oranienberg, and S. newporti, A fatal outcome
is most frequent in patients over 50 years of age and in
children less than one year ald; in the latter, acute gastroen-
teritis is common. The development of meningitis, pneu~
monia, pertonitis, endocarditis, or other metastatic infec~
tions decreases the chance for recovery.

The clinical diagnosis of salmonellosis is difficult. Although
the possibility of this type of mfection must be considered
in every case of diarrhea regardless of its mildness or dura-
tion, other orgamsms produce acute gastroenteritis so fre-
quently that it is impossible to suspect the etiology on the
basis of the signs and symptoms alone In the sbsence of
intestinal manifestations, the nature of the disease is,nﬂen
not apparent, and 1t is Iabel{ecl an “obscure fe\'rer.’ The
specific diagnosis can be established onlv bv isolation of the
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organisms from the stool and demonstration of a significant
increase m the serum agglutmin titer. In Salmonella fever or
septicemia, the causative agents may not be present in the
feces at all, or appear only days to weeks after the onset of
the disease. In Lhcse cases, blood culture is the only method
of making a d Serologic studies are y when
the organisms cannot be isolated; serums obtained 12 to 14
days apart should be titrated for specific agglutinins. The
initial titer, unless high, is of no dmgnoshc value since it
may I previous exp: or ization.

Most cases of acute gastroenteritis due to Salmonells are
so muild and of such short duration that they require no
specific therapy. In those which are more severe or pro-
longed, the drug of choice is chloramphenicol; a dose of
025 gm, orally every 6 hours suffices in most instances to
cure tlxe symptoms It must be stressed that this is not always

ful. For Sal 1la fever or septicemia
the same antimicrobial agent is used; quantities as large as
4 to 6 gms per day may need to be given for at Jeast 2 to 3
weeks, relapses requinng retreatment may occur. The prob-
lem of the carrier state has not been solved by chemo-
therapy; this may develop as often after very mild, short-
lived episodes as after more serious or prolonged disease.
Its incidence has not been remarkably decreased by treat-
ment of the acute stage of infection with potent antimicro-
bial agents. Most people who become Salmonella carrers
harbor the organisms in their intestine or biliary passage
about 30 to 40 days after onset of illness; this may be pro-
longed to 10 to 12 weeks. In uncommon instances, the car-
rer state is p Since the administration of antibiotic
agents such as chloramphenicol is often not successful in
solving this problem, 1t is good practice to withhold treat-
ment if symptoms are not present because the danger of
drug reactions outweighs any possible benefit. Although
chemotherapy has been given to patients in whose stools the
orgamsms are still detectable after 3 or 4 months, in most
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instances it is probably best not to treat such individuals
but to restrict them from preparing or serving food.

The prevention of Salmonella infection cannot be effected,
as in dysentery, by the use of antimicrobial agents, Proper
sanitation, control of carriers, elimination of flies, and botl-
ing or cooking of potentially contaminated food or water are
the essentials of effective prophylaxis. Immunization against
S. paratyphi and S. schottmulleri (paratyphoid A and B) has
been carried out for many years. The degree of its effective-
ness is still a matter for critical evaluation., However, vac-
cination aganst these organisms as well as the typhoid bacl-
lus is advisable for persons planning to travel to or reside in
areas where these diseases are common.

TyrHOID FEVER

The incubation period of typhoid fever is 1 to 2 weeks.
The onset of the disease is variable. It may be insidious with
low-grade fever and mild symptoms of the “gnppe.” Occa-
sionally it starts with marked elevation of temperature,
chills, severe headache, and constipation or with symptoms
suggestive of nervous system involvement such as headache,
delirium, meningeal irritation, and even acute mania. Fever,
chills, cough, and signs of bronchopneumonia, or severe
abdominal pain and vomiting may be the first manifesta-
tions. Very rarely, the first sign is an abscess in one of the
organs.

The course of untreated typhoid fever during the first
week is characterized by a steady, step-wise increase in
fever up to 104° to 105°F. where, with minor fluctuations,
it tends to remain steady. Less frequently, the fever may be
Jow grade or a “spiking” temperature may be present. Chulls
are uncommon. There is relative bradycardia. Slight tender-
ness and distension of the abdomen are often present. Con-
stipation is more frequent than diarrhea. Delirum is usually
absent, At about the end of the first week, splenomegaly (70
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per cent of cases) and rose spots appear. The skin lesions
are irregular, pink macules (generally less than a dozen in
number) which blanch on pressure, appear in crops on the
anterior walls of the chest and abdomen, yield typhoid
bacilli on culture, and occur in about 90 per cent of white
patients.

During the second week all of the manifestations tend to
be aggravated. The fever remains at a high sustained level.
Tachycardia often replaces the slow pulse rate. The charac-
tenstic mental torpor, a peculiar, sluggish, low grade de-
mentia, from which the disease derives its name, appears at
this tme. Abdominal symptoms become more marked, dis-
tension and tenderness of the abdomen increase in seventy,
and diarrhea is more frequent. Death may occur during thus
period, especially in patients with severe nervous system
manifestations, or those who suffer hemorrhage or perfora-
tion of the intestine. In mild cases, the disease may termi-
nate at the end of the second week.

The third week in moderately severe typhmd fever is

zed by d d fever, tac y4
and ca:dmc involvement, and mtesunal comphcauou&
obar p; , pleural effusion, or
pulmonary wfarction may develop. Dicrotic pulse, hypoten-
sion, changes i the heart sounds (they become soft and
distant), va:ymg degmes of heat block, systolic murmurs,
elect ges of myocarditis,
or pericardibs may appear. Intestinal perforation or hemor-
rhage is a constant threat; the former occurs in 3 per
cent and the latter m 7 per cent of cases. While both are
most common in the third week of mfection, they may
appear as early as the second or as late as the sixth week;
they are most frequent 1n cases in which abdominal pain
and distension are marked, Convalescence begins by the end
of the third week 1 most instances. In some, however, the
disease persists, and weakness, marked weight loss, constant
muttering delirium, subsultus tend carphologia, and
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circulatory failure are the outstanding factors. Some patients
die at this point; others continue to have symptoms for one
or two more weeks and finally recover or die.

A large number and variety of other complications may
occur during the course of typhoid fever. Furuncles, pur-
pura, herpes simplex, and gangrene are the manifestations
which develop in the skin, Complete and irreversible alo-
pecia, involving particularly the scalp, may appear. Parotid
swelling accompanied by uveitis is observed occasionally;
this is Heerford's syndrome. Conjunctivitis, keratitis, intis,
panophthalmitis, acute glossitis, spontaneous rupture of the
spleen or rectus muscles, pulmonary infarcts, hemoptyss,
hepatomegaly with jaundice, multiple liver abscesses, sup-
purative cholangitis, acute and chronic cholecystitis, pyelone-
phritis, osteomyelitis, spondylitis, and perispondylitis in-
volving the lumbar and sacral regions (Gibney spine),
suppurative arthritis, meningitis, mono- or polyneuntis, cere-
bral vein thrombosis, and localized abscesses in various or-
gans (thyroid, cervical lymph nodes, breast, spleen, muscles
of the legs and buttocks, and appendix) have also been
described.

Relapses develop in 10 per cent of cases of typhoid fever.
They may be of 3 types. (1) The ordinary relapse occurs
from 1 to 6 weeks after defervescence, and may be repeated
as many as 8 to 5 times, prolonging the duration of the
disease for many months. The chnical picture may be more
severe than the imitial episode and death may result. (2)
The intercurrent relapse appears at a time when fever is
still present; all of the manifestations become exaggerated.
(8) Secondary elevations in temperature without increase in
the clinical activity of the infection characterize the spurious
relapse.

Unless the cardinal manifestations of typhoid fever are
present, the diagnosis is very difficult to make clmically.
Many cases present as “obscure” fevers. Although rose spots,
splenomegaly, fever, chills, and constipation suggest the
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disease, the only methods of confirming its presence are
bacteriologic and serologic. The typhoid bacillus can be
isolated from the blood in 90 per cent of cases in the first
week of infection; in the sccond week, the incidence of
bacteremia is reduced to between 50 to 75 per cent, mn the
third week to 25 to 50 per cent, and in the fourth week to
about 10 per cent. Stool cultures are positive in 5 to 10
per cent of patients 1n the first, 25 to 50 per cent in the
second, 75 to 90 per cent in the third, and 50 to 75 per cent
in the fourth week of illness. The organisms are present in
the urine of 25 per cent of cases in the third and 10 per cent
in the fourth week. Thus, early in the disease, blood culture
is of greatest diagnostic help, while cultures of the stool or
urine are most ump Iater. logic tests establish the
diagnosis when orgamsms cannot be isolated, and confirm it
when they have been recovered. The Widal test (agglutina-
tion) is positive 10 to 14 days after onset. A rise in agglutinin
titer when acute and convalescent phase serums are com-
pared 1s most sigmficant. Single determinations, unless high,
greater than 1:160, are of little value since they may merely
reflect prior exposure to the typhoid bacillus or immuniza-
tion. The level of H and O agglutinins aid in differentiating
antibody associated with infection from that which follows
injection of vaccine. With active disease, the O antibody
titer is much higher than the H. The opposite 1s true after
u:nmummuon Information relahve to previous exposure or

ion must be ob d 1 all cases before the sig-
nificance of an elevated titer 1s interpreted.

The treatment of typhoid fever has changed considerably
since potent antimicrobial agents have become available.
However, certain prineiples of management still apply. Thus,
it is very important to insure an adequate food intake
(“bland” diet) and normal water and electrolyte balance,
and to mamtain a careful watch for the appearance of
treatable Lcati Chl henicol is the drug of
choice for the specific therapy of the disease. Several sched-
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ules of treatment have been employed. The wnter prefers
the following one: two grams of the antibiotic are given
initially and are followed by 1 gm. orally every 4 hours untd
defervescence has occurred; therapy is then continued with
1 gm. every 6 to 8 hours for an additional 3 weeks, White
blood counts and differentials must be carried out at least
every other day. If leucopenia of a significant degree ap-
pears, especially if the neutrophiles are markedly decreased
in number, the drug should be withdrawn immediately;
otherwise, irreversible aplasia of the bone marrow may
supervene. Hemorrhage and perforation of the bowel occur
in treated cases. The main reason for prolonged therapy is
to reduce the risk of relapse. This still occurs, however, in
an appreciable number of mstances, and is thought to be
due to suppression of immunity by early, intensive treat:
ment. Several alternate regimens have been suggested to
overcome this difficulty. One procedure involves immumza-
tion with typhoid vaccine during the admimstration of
chloramphenicol. In another, “rest” periods of 3 to 4 days
are interspersed with antibiotic therapy for 5 days over 2
period of 3 to 4 weeks. The effectiveness of these programs
remains to be proved. Cortisone has been used, in addition
to chloramphemicol, for the first 3 to 4 days of therapy by
some clinicians for the purpose of rapidly abolishing severe
clinical manfestations. Several objections to this procedure
may be raised. (1) Fever, chills, and severe symptoms vanish
quickly when sufficiently large doses of anthimicrobial agent
alone are employed. (2) Since intestinal ulceration is a
prominent feature, perforation and hemorrhage may be
hastened by the use of cortisone. Regardless of the dose of
chloramphenicol used and the length of time over which it
is applied, the carrier state develops in an appreciable num-
ber of patients. Very little is accomplished by re-treatment
in most mstances. In some individuals who become per-
manent carriers, cholecystectomy may be helpful if the
bacteria are present only in the wall of the gall bladder. In
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others, however, this operation is unsuccessful because the
organisms are present in the intrahepatic biliary system
where they produce chronic cholangitis,

The early recognition and treatment of complications of
typhoid fever command serious attention. Relapses must
be managed in the same way as the initial attack. Intestinal
hemorrhage and perforation must be kept in mind con-
stantly. An nbmpt change in the clinical course with the
app hycardia, hyy abdominal pain
(not always stnkmg if the pauent is delinous), distension
and loss of peristaltic sounds, and rapidly developing anemia
suggest the development of one of these catastrophes. As
soon as the patient can be prepared for surgery by the use
of fluids, blood, vasopressor agents, etc., laparotomy should
be carried out. The severity of the illness does not contram-
dicate the operation for without closure of the bleeding
vessel or perforation death results.

There is no chemoprophylaxis for typhoid fever. Preven-
tion of the disease wmvolves the principles of sanitation ap-
plicable in other enteric infections Immunization has been
very widely applied. Although many observers consider this
procedure entirely effective, there is some doubt of its effi-
cacy in the minds of others. This is so because improve-
ments in sanitary practice were made at about the same time
typhoid immunization was introduced, it has thus been
dafficult to determine which factor has been responsible for
the reduction in incidence of typhoid fever in parts of the
wotld where both measures have been employed. Despite
this uncertainty, it 1s best to administer typhoid vaccine to
all individuals who reside in or travel to areas where the dis-
ease occurs frequently. Protection is not produced in 100
per cent of subjects. Pimary immumzation should be fol-
lowed by yearly booster doses in persons who are constantly
exposed. In the face of disasters, war, earthquake, storms,
etc., when water supply and sewage disposal are inter-
rupted, 1t is best to protect the entire population. Boiling
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of water, chemical disinfection of excreta, and proper cook-
ing of potentially contaminated milk and food reduce con-
siderably the spread of enteric disease.

ACUTE STAPHYLOCOCCAL ENTERITIS AND STAPHYLOCOCCAL
Foor Posonivg: PsevpoMempranovs CoLrms

Acute staphylococeal infection of the intestine is rarely a
primary disease, It is usually secondary to the use of anti-
microbial agents (oral preparations, especially) which pro-
duces changes in the intestinal bacterial flora. This entity
must be distinguished from staphylococeal food poisoning,
which is not a bowel infection, but a syndrome cavsed by
a toxin elaborated by some strains of staphylococci. The
organisms produce the enterotoxin most often and in largest
quantities when growing in foods which contain carbohy-
drate. Ingestion of this food results in an acute gastroenter-
itis with fever, nausea, vomiting, abdominal pam, severe
diarthea, and often bloody stools. If the intoxication is
sufficiently severe, shock and even death may occur. The
incubation period is 4 to 12 hours. The causative staphylo-
cocei cannot be recovered from the stool and the lesions in
the bowel wall are not due to invasion by them. There is 0o
specific therapy, except replacement of lost water and elec-
trolytes.

Acute staphylococeal enteritis is characterized by invasion
of the intestine by the organisms which produce tissue
destruction and ulcer formation. The staphylococci responsi-
ble for the disease are usually present in the bowel and
become predominant when the microbial flora 15 altered
by the administration of various antibiotic agents. The re-
sponsible strains are insensitive to the drug which provokes
the disease. Fever, chills, abdominal pain, and profuse diar-
rhea containing blood and numerous leucocytes are the out-
standing manifestations, Shock may supervene. The staphy-
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lococci may invade the blood stream in some instances and
produce metastatic infection in many areas, including the
brain, endocardium, lungs, and joints. Any of the avail-
able anuibiotic agents may be responsible for this syn-
drome but the “broad spectrum” drugs are especially prone
to produce it. It may appear after either oral or parenteral
administration. The possibility of acute staphylococeal en-
teritis must be considered in patients who develop diarrhea
during or shortly after treatment with an antimicrobial
agent. It can be confused, how ever, with the diarrheas which
result from the imitative effects of antbioties.
An enhty which requires differentiation from acute sta-
! 1 enteritis is pseud: b colitis. This may
also follow the use of chemothernpcutlc agents, particularly
the “broad spectrum” drugs. Acute necrosis of the mucous
membrane of the colon, severe constitutional reaction and
the same mtestnal manifestations that are observed in
staphylococcal infection of the bowel are present. The syn-
drome may develop n patients who are not receiving anti-
biotics, especially if they have been subjected to intestinal
surgery. There is some question whether the administration
of antimicrobial agents actually predisposes to the develop-
ment of this disorder.
The dragnosis of staphyl 1 food ing can be
blished only on epidemiological ds and by demon-
strating that the bactena recovered from the suspected food
produce an enterotoxin. The presence of acute staphylo-
coccal enteritis 1s proved by isolation of hemolytic, coagu-
lase-positive Staph. aureus from the feces, where they are
predominant or the only organism present. Gram-stamned
smears of the diarrheal stool often reveal mynads of gram-
positive cocei in typical grape-hke clusters. It must be
hasized that d ation of a few colonies of Staph.
aureus in fecai cultures may have no sigmficance because
this organism is frequently present in the bowel microfora
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of normal individuals. The diagnosis of pseudomembranous
colitis is difficult to make. Stool cultures often reveal a
marked predominance of Proteus and Ps. pyocyanea in many
cases.

There is no therapy for staphylocoecal food poisoning
except repair of disturbed water and electrolyte balances
and the management of shock, if it occurs. The most impor-
tant step in the treatment of acute staphylococcal ententis
is withdrawal of the drug which provoked it. In some cases
this results in prompt cessation of diarrhea as a result of
re-establishment of the normal bacterial bowel flora which
overgrows the staphylococci. However, this alone is not
sufficient in many instances. In these, the admunistration
of bacitracin {0.5 gm. every 6 hours) or neomyein (0.5 gu-
every 6 hours) by mouth should be started after stools have
been obtained for bacteriologic study. A combination of
chloramphenicol and erythromyemn (05 gm. of each orally
every 8 hours) may be used if neither of these was beiog
given at the tune the disease appeared. The organisms
isolated from the feces must be examined for sensitwvity to
antimicrobial agents in all mstances; if the drugs being ad-
ministered are ineffective, the one to which the staphylococei
are most susceptible must be given. Parenteral therapy is
indicated when bacteremia or metastatic foc of infection are
present. Neomyen and bacitracin are not absorbed from the
intestinal tract and must be injected intramuseulasly if a
systemic effect is desired. Once therapy is initiated 1t should
be continued for 2 to 8 weeks.

The treatment of pseudomembranous colitis starts with
the elimination of the provoking antimicrobial agent and
correction of water and electrolyte disturbances. In many
instances, this is sufficient to stop the diarrhea. If the in-
testinal manifestations persist, 0.5 to 1 gm. of neomycmn
orally every 6 hours per day may be of help, therapy should
be continued for 10 to 14 days.



INFECTIONS OF PEIUTONEUM AND INTESTINAL TRACT 261

E. Cour Dianniea

Pathogenic strains of E. coli have been incriminated as
the cause of diarrhea in young children. These organisms
can be differentiated from other strains by fermentation
reactions and antigen analysis; some of the types have been
labelled 0-55, 0-55 B, 0-111, 0-111-B4, and 0-127 BS. The
enteritis which they produce is relatively mild and is char-
acterized by diarrhea and abdominal distension with lttle
or no fever. The stools are said to have a characteristic
pungent, musty, objectionable odor which is different from
that noted in other types of diarrhea.

The possibility that pathogenic E. coli are responsible
should be considered in every young child with diarrhea.
Mere 1solation of coliform organisms from the stool is not
diagnostic, smce the invasive strains cannot be distinguished
from those of the normal intestinal flora on the basis of
cellular and colonial appearance; special fermentation tests
and antiy pattern d inations are y. These
are not carned out in routine laboratories. Therefore, m cases
in which no other enteric pathogens can be demonstrated
and the chmcal findings are suggestive, treatment for E.
coli diarthea should be imtiated. The therapy of choice is
neomycin, 50 mg. per Xg. per day 1n divided doses orally,
for 7 to 10 days. There is no risk of toxiaty to the eighth
cranial nerve and the kidney because the drug is not ab-
sorbed from the intestinal tract.

TusERCULOUS ENTERITIS

Although the stomach has been found to be involved in
about 2 per cent of cases of tuberculosis at necropsy, the
lower portion of the ileum and the cecum are the areas of
the gastrointestinal tract most often infected The affected
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of normal individuals. The diagnosis of pseudomembranous
colitis is difficult to make. Stool cultures often reveal a
marked predominance of Protcus and Ps. pyocyanca m many
cases.

There is no therapy for staphylococcal food poisoning
except repair of disturbed water and electrolyte balances
and the management of shock, if it occurs. The most impor-
tant step in the treatment of acute staphylococcal enteritis
is withdrawal of the drug which provoked it. In some cases
this results in prompt cessation of diarrhea as a result of
re-establishment of the normal bacterial bowel flora which
overgrows the staphylococci. However, this alone is not
sufficient in many instances. In these, the administration
of bacitracin (0.5 gm. every 6 hours) or neomycin (0.5 gm.
every 6 hours) by mouth should be started after stools have
been obtained for bacteriologic study. A combination of
chloramphenicol and erythromycin (0.5 gm. of each orally
every 6 hours) may be used if neither of these was being
given at the time the disease appeared. The orgamsms
isolated from the feces must be examined for sensitivity to
antimicrobial agents in all instances; if the drugs bemng adt
ministered are ineffective, the one to which the staphylocecci
are most susceptible must be given. Parenteral therapy 15
indicated when bacteremia or metastatic foci of infection are
present. Neomycin and bacitracin are not absorbed from the
intestinal tract and must be injected intramuscularly if a
systemic effect is desired. Once therapy is initiated 1t should
be continued for 2 to 3 weeks.

The treatment of pseudomembranous colitis starts with
the elimination of the provoking antimicrobial agent and
correction of water and electrolyte disturbances. In many
instances, this is sufficient to stop the diarrhea. If the in-
testinal mamfestations persist, 0.5 to 1 gm. of neomycin
orally every 6 hours per day may be of help; therapy should
be continued for 10 to 14 days.
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the disease such as the lungs. The diet should be bland. The
ingestion of “rough” foods may provoke cpisodes of scvere
diarthea and abdominal pain.

Axeprc DYSENTERY

Amebic dysentery is not limited to the tropics. Between
5 and 10 per cent of the population of the United States
have been found to harbor amebic cysts in the intestine;
acute outbreaks of the discase have been observed in this
country. Cyst carriers who remain m the temperate zone
usually have no symptoms; within a short time of mugration
to a warm climate, however, diarthea may develop. The
patient with amebic dysentery m the tropies may lose all
symptoms and become an asymptomatic carrier when he
moves to a colder area.

The clmical picture of intestinal amebiasis is not charac-
teristic. The most common syndrome 1s not even suggestive
of colitis and consists of fatigue, headache, pronounced
“nervousness,” and a nse 1n temperature in the afternoon.
In some cases, postprandial epigastnic distress, gaseous eruc-
tation, or nausea and vomiting are present. In the most
severe disease, the diarthea is constant, the fever high, and
the white blood count elevated with a relative increase in

philes. Diarrhea bling dy y occurs 1n only
about 5 per cent of patients About 25 per cent have in-
i loose stools persed with periods of normal

bowel evacuation or constipation; fever is moderate and
present intermittently, and the white blood count 1s usually
normal The stools usually contain blood, but no pus, unless
secondary infection has taken place.

Amebiasis may consist of a smgle severe episode followed
by an asymptomatic state during which the only wmdication
of disease 15 the presence of cysts in the stool, It may be
featured by repeated relapse and remission or become
subacute and then persist in chronic form for a long period
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portion of bowel is the site of superficial ulcerations which
may extend rapidly and become widespread or remain
Iocalized and become chronic; perforation is uncommon. In
the cecum there is often a proliferative granulomatous le-
sion, which is protracted and produces marked thickening
of the wall with fibrinous peritonitis and narrowing of the
intestinal lumen. This may form a mass which is diffcult to
differentiate from a tumor. Most cases of tuberculosis of the
intestinal tract are secondary to pulmonary infection and
swallowing of organisms. Some are primary infections and
are due to ingestion of contaminated milk {often the bovine
strain); others follow tuberculous peritonitis or hematoge-
nous di; ination of the organisms from other sites.

The first manifestations of tuberculous enteritis do not
suggest bowel disease and consist merely of moderate weight
Ioss, vague mdigestion, and anorexia. A little later, short
episodes of diarthea interspersed with periods of nom:
bowel function or constipation occur. After weeks or months,
true diarthea with 10 to 20 loose, watery, stools which
rarely contain blood and cramping Jower abdominal pain
appear. Other signs of tuberculosis (marked weight loss,
fever, anemia, ete.) become progressively more noticeable.

The possibility of tuberculous enteritis is suspected in
individuals with tuberculosis of the lungs or other organs
who develop diarrhea. Physical examination of the abdomen
may be entirely unrevealing or may elicit tenderness and
spasm in the right lower quadrant suggestive of appendi-
citis, The appendix is sometimes the site of extension of
infection from the cecum. Roentgenographic study of the
bowel is suggestive but not diagnostic, filling defects, spas-
ticity, hypermotility of the lower ileum, cecum, and ascend-
ing colon may be observed.

The treatment of tuberculous enteritis is the same as for
other forms of tuberculosis (Chapter VII); as a matter O.f
fact, therapy of the imtestinal tract infection is often mnci-
dental to the management of other more common foci of
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demonstrate the trophozoites. The accuracy of this type of
diagnosis 15 dircetly related to the experience of the ob-
server scarching for the amebae.

Very helpful and often the only method of making the
clinical diagnosis of amebic colitis is proctoscopic examina-
tion, Careful study by this method in early cases of the
disease reveals yellow clevated nodules of phead size,
or very small ulcers with hemorrhagic margins which look
like superfical snail tracks. In the full-blown dysenteric
cases, larger ulcers with undermined rugged edges varying
in size from 2 to 3 mm. to 2 to 3 cm. in diameter, with very
Little reaction surrounding them, and with bases covered by
gray mucoid matenal (made up mostly of amebae) are ob-
served; these lestons are produced by the cytolytic actwvity of
a substance which the organisms secrete. In patients who
have chronic biasis or who are asymp ic cyst car-
riers, the lesions usually appear as small depressions (pits)
which may be so minute m size that they are casidy over-
looked. All of these stages are seen in some individuals.
‘When amebae cannot be demonstrated 1n stools, they can
sometimes be found by obtaining material for study directly
from the floor of the ulcers. Organisms are usually absent
when the disease resembles ulcerative colitis.

The diagnosis of amebic hepatitis should be suspected m
patients with clinical evidence of liver disease m whose
stools trophozoites are demonstrable When a hver abscess
develops, drainage by needle will yield necrotic material
in which amebae can be demonstrated

A complement-fixation test 15 available for the diagnosis
of amebiasis, but 1t 1s difficult to perform. The reaction is
usually negative in amebic colitis but positive when hepatitis
18 present It may be positive with severe amebic dysentery
or liver abscess but 15 not mnvariably so. On the whole, this
test is of relatwvely Lttle help in diagnosis

The use of emetine 1n the treatment of amebic colitis has
been almost completely discarded because, although the
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of time. In patients with chronic amebic colitis, especially
children, the skin has a dusky, faded sun-tan appearance,
even in the winter.

A number of complications appear during the course of
intestinal amebiasis. Hepatomegaly, with or without symp-
toms, occurs in about 10 to 15 per cent of adults. Some of
these have amebic Lepatitis with multiple areas of necrosts
in the hver, high fever, tender hepatomegaly, and leucocy-
tosis; jaundice and abnormal liver function tests are infre-
quent, The hepatic lesions coalesce to form one or two large
abscesses. In addition to the signs and symptoms described
above, diaphragmatic involvement with pain in the right
shoulder and roentgenographic evidence of elevation and
fixation of the right diaphragm are often present. An amebic
abscess is located most often in the posterior aspect of the
right lobe of the liver and, »f it points towards the body wall,
may be visible or palpable m the right upper quadrant of
the abdomen. It may perforate the diaphragm with resultant
pleural, pulmonary, or pericardial involvement or may in-
vade the abdominal cavity and neighboring hollow viscera.
Amebae may escape into the circulation and produce ab-
scesses in various organs including the brain. Arthralga
which usually does not respond well to salicylates may also
complicate amebic colitis. The patient with chronic recur-
rent attacks of intestinal amebiasis may develop a clinical
and apatomical picture indistinguishable from ulcerative
colitis.

The possibility of amebiasis of the intestine should be
suspected in all individuals who have diarrhea, particularly
if it tends to be recurrent, or becomes chronic, and patho-
genic bacteria cannot be isolated from the stool. The only
method by which the specific diagnosis can be established
is by demonstrating the organisms in the bowel or feces.
_The discovery of cysts is of no significance, since they may
represent only a carrier state. Stools should be examined on
a warm-stage microscope as 00N as evacuated 1n order (0



INTECTIONS GF FELITONELM AND INTESTINAL TRALT 65

dexmcnstrate the toghozoutes. The accuracy of this tipe of
disgrasis s disectly related to the experience cf the cb-
senver searching for the amebae.

Very helpful azd often the canly metbod of making the
clinical dizzzosis of ameblc coltis is procisseople examiza-
tion. Careful study by this metbod in early cases of the
disease reveals yellow elevated nodules of pinkead size,
or very small ukers with bemorrhagic margins which look
hke superfcial szad tracks In the full-blowa dysenteric
cases, larger uleers with wndermined ruzzed edges varying
ia size from 2 to 3 ma. to 2 to 3 em. in dizmeter, with very
Lttle reacticn sumounding them, and with bases covered by
zray mucoid material (made up mostly cf amebae) are ob-
served; these lesions are produced by the o3 tolytic activity of
a substance which the organisms secrete. In patients wko
kave ckronic biasis or who are asymp ic cyst car-
riers, the lesicas vseally appear as small depressicns (pils)
which may be so mincte in size that they are easily over-
looked. All of these stazes are seen 1 some individsals
Wkhen amebae cannct be demonstrated i siccls, they can

be found by obtaining material for strdy dizectly
from the Eoor of the clcers. Organsms are usually absent
when the disease resembles ulcerative colitis.

Tte diagnosis cf amebic bepatitis skould be suspected in
patients with clinical evidence of liver disease 13 whose
stools trophozsites are demonstrable. When a liver abscess
develops, drainage by needle wall yield recrotic material
fa which amebae can be demonstrated.

A ecomplement-fxation test 15 available for the diznosis
of amebiasis, but it is diScult to perform. The reaction is
escally negative in amebic colitis but positive when begatitis
is present. It may be positne wath severe amebic dysentery
ox liver abscess but is not invariably so. On the whole, this
test is of relatively Litle kelp in diagncsis.

The use of emetine in the treatment of amebic coltis kas
been almost Tetelv discarded b Lhouzh the
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of .t.ime. In patients with chronic amebic colitis, especially
children, the skin has a dusky, faded sun-tan appearance,
even in the winter.

A number of complications appear during the course of
intestinal amebiasis. Hepatomegaly, with or without symp-
toms, occurs in about 10 to 15 per cent of adults. Some of
these have amebic hepatitis with multiple areas of necrosis
in the liver, high fever, tender hepatomegaly, and leucocy-
tosis; jaundice and abnormal liver function tests are infre-
quent. The hepatic lesions coalesce to form one or two large
abscesses. In addition to the signs and symptoms described
above, diaphragmatic involvement with pain in the right
shoulder and roentgenographic evidence of elevation and
fixation of the right diaphragm are often present. An amebic
abscess is located most often in the posterior aspect of the
right lobe of the liver and, if it points towards the body wall,
may be visible or palpable in the right upper quadrant of
the abdomen. It may perforate the diaphragm with resultant
pleural, pulmonary, or pericardial involvement or may in-
vade the abdominal cavity and neighboring hollow viscera.
Amebae may escape wmto the circulation and produce ab-
scesses in vamous organs including the brain. Arthralgia
which usually does not respond well to salicylates may also
complicate amebic cohtis. The patient with chronic recur-
rent attacks of intestinal amebiasis may develop a clinical
and anatomical picture indistnguishable from ulcerative
colitis.

The possibility of amebrasis of the intestine should be
suspected in all individuals who have diarrhea, particulatly
if it tends to be recurrent, or becomes chronic, and patho-
genic bacteria cannot be isolated from the stool. The only
method by which the specific diagnosis can be established
is by d rating the or in the bowel or feces.
.The discovery of cysts is of no significance, since they may
represent only a carrier state. Stools should be examined on
a warm-stage microscope as soon as evacuated 1n order to
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demonstrate the trophozoutes. The accuracy of this type of
diagnosis is directly rclated to the expericnce of the ob-
server scarching for the amebae.

Very helpful and often the only method of making the
clinical diagnosis of amebic colitis is proctoscopic examina-
tion. Carclu} study by this method in curly cases of the
discase reveals yellow elevated nodules of pinhead size,
or very small ulcers with hemorrhagic margins which look
ke superficial spal tracks. In the full-blown dysenteric
cases, larger ulcers with undermined rugged edges varying
in size from £ to 8 mm. to 2 to 3 em. in diameter, with very
little reaction surrounding them, and with bases covered by
gray mueoid matenal {made up mostly of amebae) are ob-
served; these lesions are produced by the ¢y tolytic actwvity of
a substance which the orgamisms secrete. In patients who
have clironic biasis or who are asyrap ic cyst car-
xiers, the lesions usually appear as small depressions (pits)
which may be so minute i size that they are easdy over-
looked. All of these stages arc seen in some mdwviduals,
When amebae cannot be demonstrated in stools, they can

imes be found by obtai matenal for study directly
from the floor of the ulcers Organisms are usually absent
when the disease resembles ulcerative colitis

The diagnosis of amebic hepatitis should be suspected in
patients \\\Lh chnical evidence of hver disease in whose
stools tes are d ble. When a liver abscess
develops, dramage by needle will yield necrotic material
in which amebae can be demonstrated

A it fixation test is lable for the di
of amebiasis, but 1t is difficult to perform. The reaction is
usually negative in amebie colitss but positive when hepatitis
is present. It may be posittve with severe amebic dysentery
or liver abscess but is not invariably so. On the whole, this
test 15 of relatively hittle help 1n diagnosis.

The use of emetine in the treatment of amebic colitis has
been almost completely discarded because, although the
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drug is effective, it is cardiotoxic in some individuals. Less
dangerous agents have been substituted for it. Treatment
with combinations of drugs appears to be most successful.
For mildly 1ll, ambulatory patients, Diodoquin (0.65 gm. 3
times a day for 20 days) plus chloraquine (1 gm. for 2 days
followed by 0.5 gm. at bed time for 18 days) has been
suggested. If the symptoms do not clear or if systemic
manifestations, dysentery and hepatitis are present, one of
the following regimens is employed: (1) Chloraquine (same
doses as above) plus oxytetracycline (Terramyein) (0.5
gm. orally every 6 hours) for 20 days. (2) Milibis (bismuth
glycolylarsanilate) (0.5 gm. 8 times a day) together with
Terramycin or Aureomycin (0.25 to 0.5 gm. orally every 6
hours). For amebic hepatitis or early small liver abscess,
Carbarsone (0.25 gm. 8 times a day for 10 days) or com-
bined therapy with Chloraquine and one of the antibiotics
are indicated. In cases with large, accessible liver abscess,
needle aspiration is the first procedure; if this is unsuccess-
ful, open drainage must be carried out. Treatment wil
emetine may become necessary in some instances. This drug
should not be given until an electrocardiogram has revealed
a normal myocardium. The dose is 60 mg. subcutancously
once a day for 3 days; Chloraquine and an antibiotic should
be administered at the same time, in the manner described
above.

VIRAL DIARRHEA

Viruses are probably common causes of diarthea, While
this type of disease has been observed and studied most
extensively in children, there 1s little doubt that 1t also oc-
curs in adults. Viral diarrhea often appears in epidemic
form. A number of severe outbreaks have been described
in nurserzes; the source of infection has been shown in some
instances to be a recently delivered mother with mld gas-
troenteritis just prior to or at the time of parturition.
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Several types of viral diarthea have been described. One
variety occurs mainly in 8 to 9 day old children. It has an
incubation period of about 7 days, suggesting that it is
probably contracted at the time of birth, when the oppor-
(umty {ar conmmmauan with maternal feces is greatest.

are carly in the disease;

the ling findings are drowsiness and refusal of food.
Dmnhea appears after 1 ta 2 days As the infection gains
. the d t severe; the stools are fuid,

yellow, “and usually dn not contain mucus, blood, or pus,
Dechydsation and shock follow unless water and clectrolyte
disturbances are repaired An agent which produces diarthea
when fed to calves bas been demonstrated in the intestinal
contents of patients with this discase.

Another type of viral dianrhea, Dodds-Buddingh disease,
is almost completely xcstnclcd to infants but oceurs mmly
in adults. The are
tions and vesicular stomatitis and glossitis. The average
incubation period is 2 to 3 days. Most of the paticuts are 8
days 014, indicating infection at the time of birth, The stools
are green and contain a considerable quantity of mucus and,
in some cases, streaks of bright red blood. Vesicles are pres-
ent on the antenor border, tip, and undersurface of the
tongue; occasionally, they may also be found on the gums
and the mner surface of the hips. These lesions tupture in
1 to 2 days and leave superficinl bleeding excoriations. e~
hydrauon and shock may occur but are not common. The
disease may, however, be very severe and death may occur
in premature infants.

A new group of viral agents has recently been isclated
from the stools of normal children and from some with
diarshea, these are the “enterorespiratory” viruses, They can
be cultivated in tissue culture. There are at least 13 different
anbigenic types. Swce some stramns of the agent fuve not
been associated with specific discase states and have been
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demonstrated in healthy individuals, they are now refered
to as enteric cytopathogenic human “orphan” (ECHO)
viruses.

The diagnosis of viral diarthea is usually made on the
basis of the exclusion of bacterial or amebic infection. It 15
very important to emphasize the fact that many outbreaks
in newborn infants are due to Salmonellge or dysentery
bacilli. For this reason, and because these infections can be
eliminated by antibiotic agents, it is imperative that stool
cultures be carried out in every case.

There is no specific treatment for viral diarrhea. The out-
come of the disease is influenced to a very great degree by
the speed and accuracy with which the metabohe disturb-
ances—dehydration and electrolyte imbalances—are cor-
vected. This aspect of treatment cannot be overemphasized.
The earlier and the more effectively such therapy is carried
out, the lower the fatahty rate. Adequate facilities for chem-
ical studies must be available. Overhydration is to be
avoided because of the risk of fatal pulmonary or cerebral
edema.



CHAPTER X

INFECTIONS OF THE LIVER,
BILE DUCTS, GALL BLADDER
AND PANCREAS

Inrecions oy TRE LivEn

A vanety of infectious agents may prod disorders of the
liver, Some infections, particularly these due to bacteria, are
most often secondary to invasion from other organs, par-
ticulasly the intestinal tract or gall bladder. Othess appear
to be primary, without evid of diseasc elsewh in
the body. The term hepatits, 25 commonly used, connotes
a specific type of liver disease, but actuolly includes ol
forms of mflammatory reactions, whether produced by v~
ing agents or taxic substances.

Lake most other organs, the vatieties of response of the
Lver to injury, regardless of the nature of the responsible
agent, are relatively hmited. The clinical picture which de-
velops with hepatic wiections 18 made up of 7 main com-
ponents. (1) Manifestations of infection: Fever of varying
degree is present s most cases of hepatitis and may be ac
compamed by chulls m some Hastances. Ek:vatmn of tem-

15 , in many noninf types
of hver discase, such as tosi¢ Teactions and even tumers.
Malaisc generahzed achung, and weakness are frequent.

jons of upper respuatory tract infection, espe~

cmlly sore throat, are often present for a variable period

pror to the apg of hepatic invol (2) Gastro-
269
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ir}testinal manifestations: Symptoms and signs of dysfunc-
tion of the gastrointestinal tract appear in most infections of
the liver. Anorexia is a frequent complaint; it may be very
severe. Nausea is often present and is accompanied, in most
instances, by vomiting. Enlargement of the hver produces
pain 1n the right upper quadrant of the abdomen. Constipa-
tion or diarrhea may be prominent; the former is more com-
mon. (8) He galy and jaundice: Although not de-
tectable very early in the course of some cases of hepatitis,
hepatomegaly practically always becomes apparent as the
disease progresses. The liver is tender and the edge is usu-
ally smooth, sharp or rounded; percussion over the lower
right lateral chest wall often elicits moderate discomfort or
sharp pain. Splenomegaly is detectable in many cases. Jaun-
dice is present in most hepatic infections, but its absence
does not rule out this type of disorder. It frequently 1s not
apparent in the early stages of some kinds of hepatitis or
may not be observed during the entire course of the lness,
even when it is prolonged. (4) Physical signs of hepatic
dysfunction: In the more severe types of hepatic infection,
physical evidence of functional derangement often appears-
It has been suggested that this results from inability of the
liver to metabolize properly estrogen, antidiuretic hormone,
and aldosterone. As a result, telangiectases (elevated, small
red spots from which fine, clearly outlmed blood vessels
arborize peripherally) appear on the skm. Although they
may be present in any location, they are most commonly
found about the clavicles, and on the wsts, dorsa of the
hands, and face. The same mechanism may be myolved 1
the development of “liver palms” (reddening of the thenar
and hypothenar cminences of the hand) and facial acoe
which are c Iy observed. I in ald has
recently been proposed as the responsible factor. Salt and
water retention occur and produce gain in weight and per-
ceptible edema in some cases. Diuresis often precedes and
heralds a favorable turn in the course of henatitis: as a rule,




INFECTIONS OF LIVER, BILL DUCTS, BLADDER, PANCREAS 271

jaundice begins to decrease in intensity 1 to 2 days after the
urinary output i (5) Lat y evid of gen-
eral hepatocellular dysfunction: Evidence of cellular dys-
function appears at some time in most forms of liver in-
fection; 1t may not be present early when clinical mani-
festations are minor. Deereased bromsulfalein excretion 1s
lly always detected. Positive cephalin flocculati

and thymol turbidity reactions are common; they may be
due to disturbances in the relationship of various serum
proteins, and must always be evaluated m this light before
their significance in an instance of suspected liver discase
is accepted. In the most severe cases of hepatitis, prothrom-
bin content is decrcased, the levels of serum albumin, cho-
Iesterol esters and blood urea nitrogen are low, and hippuric
acid synthesis is inhibited. Fecal and urine urobilinogen are
usually increased if antibiotics have not been given. The
quantity of indirect reacting bilirubin in the serum is ele-
vated. Biliuria is a constant finding when jaundice is pres-
ent, (8) Laboratory evidence of “obstructive jaundice”: The
early phase of most hepatic infections is accompanied by
swelling of the liver cells with blocking of the biliary can-
aliculi, which prod hemical ch i with
obstruction of bile flow. Thus, in the carly stages of many
cases of viral hepatitss, there 1s an merease in immediately
reacting (1 minute) bilirubin and in serum alkaline phos-
phatase levels. The stools may be acholic and urobilinogen
reduced or absent from the stool and urine. (7) Other clin-
ical and laboratory manifestations: In addition to the skin
changes described above, rashes of various types may ap-
pear n some 1nfections of the Liver. Morbilliform, urticarial,
vesicular, and petechial eruptions have been described. The
whte blood count is normal or depressed and the lympho-
cytes increased in number in most types of hepatits Bae-
terial or leptospiral infections are usually accompanied,
however, by leucocytosis,

The diagnosis of infection of the liver is often difficult
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because many of the sigus, symptoms, and laboratory ab-
normalities are also present in noninfectious hepatic dis
orders or can be detected in the absence of liver disease.
Although the combination of fever and jaundice is highly
suggestive of hepatic infection, it may also be observed in
toxic hepatitis, aleoholic cirrhosis, liver tumors, and he-
molytic anemias in crisis. On the other hand, icterus may
be absent even when very extenswve infection of the hver
is present, as in miliary tuberculosis, for example. Jaundice
itself is not indicative of hepatic disease since it is observed
in hemolytic anemias and after the ingestion of such drugs
as atabrine. Hepatomegaly or splenomegaly are not diag:
nostic since they oceur in a wide variety of disorders. Tel
angiectases and “liver palms” are found frequently durng
pregnancy. The chemical and flocculation tests of Hiver
function are not specific. While biliuria and alterations it
urobilinogen excretion are highly suggestive of liver diseasé,
they do not necessarily mdicate mfection. Although tmpat=
ment of bromsulfalein excretion and abnormal cephalin floc-
culation and thymol turbidity reactions are consistent with
hepatocellular damage, they are not diagnostic of an infec-
tious process. Despite the non-specificity of all of these
features, their presence should, nevertheless, arouse suspl-
cion of the possibility of Lver infection.

Tt is frequently difficult or impossible to make a diagnosis
of hepatitis m the early stages because many of the sug-
gestive findings are absent. In such instances, the epidemic-
logical background and, most important, the changes whi
occur during the course of the disease often reveal its eti-
ology. The possibility of exposure to toxic agents Whiffh
produce liver damage must be excluded in any case 18
which fever and abnormal liver function tests are present.
In some cases, the nature of the hepatic disorder remains
obscure despite thorough clinical and laboratory study; it
may even be impossible to differentiate between obstructive
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and hepatocellular disease. In such instances, it 1s occa-
sionally helpful to perform a liver biopsy. It must be
stressed, however, that even this procedure may fail to
yield diagnostic information if, by chance, the necdle enters
an unaffected area of the liver.

The purpose of therapy of hepatic infections is two-fold;
{a) eradication of invading orgamsms, if possible, and (b)
protection of the liver agamst further damage. Disease pro-
duced by bacteria, leptospirae, and amcbae can be treated
with drugs; the type of agent admmistered depends on the
nature of the causative orgamism There is no specific treat-
ment for the viral hepatitides. Measures employed to protect
the liver include proper dict and rest. The dietary manage-
ment of acute hepatitis has changed considerably over the
last few years. A diet high in protein and carbohydrate, but
low in fat, no longer appears to be essential. The feeding
regimen employed at present consists of an increased quan-
tity of carbohydrate and normal amounts of fat and protein.
An cxcessive 1ntake of proten should be avoided when
Iver dysfunction is severe b ia poisoning may
develop. Although methionine, choline, and crude liver ex-
tract are frequently admmustered, therr value has been ques-
tioned by some observers The need for “strict” bed rest
in hepatitis has recently come under close scrutiny. Studies
have indicated that, except in severe cases, no harm is pro-
duced by allowing patients to be out of bed for variable
perods; as a rule, the individual sets his own limut for mo-
bilization. Enforced bed rest seems not only unnecessary
but probably unwise in children with viral hepatitis because
the disease is usually very mild.

Little can be done to prevent bacterial infections of the
hiver except to eradicate the sources from which they arise.
The leptospiral diseases may be decreased in incidence by
eliminating contact with the animals or their products from
which the organisms are transmitted to man, Protection can
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be produced against one form of viral hepatitis (IH) by the
admumistration of gamma globulin prepared from normel
plasma. The details of prophylaxis in specific situations are
described in detail below.

Virar Hepatrmis

Viral hepatitis is produced by two distinct agents. One is
responsible for infectious hepatitis (IH) and the other for
homologous serum jaundice or serum hepatitis (SH).

Infectious Hepatitis (IH)

Infectious hepatitis is 2 common disorder. The virus to
which it is due is present in the stool and blood of patients
at least 3 days before symptoms appear and for a minimum
of 8 days after jaundice develops. The agent has not been
demonstrable in the feces of recovered cases longer thas
one month after the onset of infection, Fecal—oral transmis-
sion is most common. Contaminated water, food, and mlk
have been incrimmated in some instances. Although it has
been suggested that dissemination of the virus may take
place by way of the respiratory tract, opinion on this point
is not settled. Contaminated needles and syringes may also
be responsible for spread of the disease; ths 15 the oaly
method of transmission in serum hepatitis (SH). IH infec-
tion has been produced in human volunteers by the feeding
and injection of blood or the ingestion of dried feces of
active cases

Infectious hepatitis involves primarily children, although
it may occur at any age. Individuals between 10 and 14
years old are the most susceptible. The misconception of
prevalence in adults stems from experience in the atme
forces in which patients up to 30 years of age have been
most frequently affected. Susceptibihty decreases after 'the
age of 80. One episode usually produces lasting immunity;
second attacks appear in about 3 to 5 ner cent of cases.
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The incubation period of infectious hepatitis is approxi-
mately 2Q to 40 days. The discase is qualitatively the same
in children and adults, It is milder, in general, n the young
age group and the height of the fever, intcasity of the gas-
trointestinal manifestations, duration of jaundice, and risk
of complications are less. The infection in youngsters typi-
cally begins with headache, fever, abdominal pam, and
vomiting. The temperature may rise to 102°F. and usually
pemsts at this Jevel for 4to 5 da)s disappearing as jaundice
develops; all the symp at this time. Icterus is
present for about 10 to 12 days. Complications are very
uncommon and death is rare.

A form of IH infection which is most common in cluldren
but may be observed also in adults is characterized by ab-
sence of visible jaundice; dm is “non-ictenc” or anicteric
hepatitis. Fever and inal ifestations or ele-
vation of temperature alone are the most common symp-
toms. The liver is usually enlarged Hepatomegaly and fever
persist for 1 to 2 weeks. If relapse oceurs, icterus may ap-
pear. Laboratory studies reveal evidence of hepatocellular
dysfunction.

In most adults and 1 many children, infectious hepatitis
is divided mto 2 stages® {a) lhe pre-icteric phase, nnd {b)
the phase in which jaundice is the
tion. About 85 per cent of patients have symptoms of illness
for from 2 to 8 to 7 to 10 days before icterus becomes ap-
parent. The most frequent (100 per cent) complaint during
this pertod is severe anorexia. Smokers develop a great dis-
taste for tobacco. Generalized aching, headache, nausea,
vomitng, abdominal pain, and fever are common. Sore
throat is promment in some cases. The abdominal pain is
often located in the epigastrium or mght upper quadrant.
Dinrshea or constipation may be present. The temperature
may nse to 104° to 105°F. and be intermittent; chills occur
occasfonally,

A variety of skin eruptions may appear during the pre-
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icteric phase; morbilliform, scarlatiniform, urticarial, or ve-
sicular rashes have been observed. A severe meningoence-
phalitis may rarely be the only manifestation, Physical
examination is usually not helpful in this stage of the dis-
ease. Tenderness to percussion and enlargement of the liver
are detectable in some instances. Visible jaundice is abseat.
Laboratory studies not mfrequently reveal decreased brom-
sulfalein excretion and abnormal flocculation reactions. Leu
copenia is the rule. The detection of liver dysfunction i
usually the only basis for suspecting the presence of the
anicteric stage of infectious hepatitis.

The appearance of jaundice is, as a rule, associated with
a striking amelioration of signs and symptoms; this is not
always the case, however. In most patients, the temperature
rapidly returns to normal. Appetite is commonly regained
and abdominal pain, nausea, vomiting, and generalized ach-
ing disappear. The jaundice varies considerably in itensity
and duration. It may be slight and present for only 1 to 2
days or severe and persist for 4 to 5 months, The average
duration is 20 to 30 days, the peak usually being reached
in about 10 days. Reappearance of fever and other mani-
festations is mdicative of relapse or extension of the process
in the liver.

Physical examination during the icteric phase reveals 2
varying degree of enlargement of the liver which is smooth
and tender. Splenomegaly is present 1 only a small number
of cases. Bradycardia is frequently detectable. Yellow dis-
coloration of the sclerae and skin 1s the rule. Telangiectases
(“sprders”) and “hver palms” are observed m the more
severely 11l patients. While loss of weight is usual be_:causi

————1 .

Early in the icteric stage laboratory studies often reve?l
changes consistent with bibary obstruction, Thus, acholi¢
stools, biliuria, absence of urobilinogen in the feces and
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urine, d serum alkaline phosph and cl d
Ievels of direct-reacting (1 mmukc) bilirubin in the blood
nrc common. Within a short time, however, gvidence of

1 3 appears, as indicated by retum of
bile in the stools, lugh Tevels of urobilinogen in the uring
and feces, normat alkabne phosphatase, a dse 0 wmdirect-
reacting seram bilirubin, and positsve cephalin floceulation
and thymel turbidity tests Jaundice and biliuria are present,
Bromsulfalein excretion and focculation reactions become
aboormal 8 to 5 days after thc onset of mfcctwﬂ A decrease
of serum alt and an i in g! are
especially in severe cases. The urine often contains al
bonmun, particularly dunng the febrile phase. The whate
blood count is normal or decreased with a refative merease
in Iymphoeytes. In most cases, “abnormal” lymphocytes
indistingmshable from those detected in infectious mono-
nucleosis are present in varying numbers w the penipheral
blood; the heteropinle aggletination reaction is negative,
however.

The chnical coursa of infectious hepatitis is variable. Most
patients recover eomp!etely, the liver healing without scar-
ring or other 1 ge Marked asth is very
cotmon in the majority of cases and may persist for 3to 6
months. Some indwviduals complun of recurrent anorexia,
ease of fatiguability, vague abd I d fort, and
weight loss. When these manifestations are severe, careful
investigation should be carried ont to exclude the chronie
or subacute stage of hepatstis In most instances, however,
no abunormalities are detected; the syndrome is very sug-
gestve of neurecirculatory asthenia.

Relapse has been described wn from 2 to 18 per cent of
cases of infectious hepatitis, There may be no clinical mani-
festations, but laboratory studies reveal evidence of recur-
sence of liver dystunction. The relapse may be similar to the
pnmary episode or may be more severe.

When activity 1 present in infectious hepatitis for 2
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urine, i d serum alkaline phosph and elevated
levels of direct-reacting (1 minute) bilirubin in the blood
are common. Within a short time, however, evidence of
hep Tlular damage app as indicated by return of
bile in the stools, high levels of urobilinogen in the urine
and feces, normal alkaline phosphatase, a rise in indirect-
reacting serum bilirubin, and positive cephalin focculation
and thymol turbidity tests. Jaundice and biliuria are present.
Bromsulfalein eacretion and flocculation reactions become
abnormal 3 to 5 days after the onsct of infection. A decrease
of serum albumin and an increase in globulin are common,
especially in severe cases The urine often contains al-
bumin, particularly during the febrile phase. The white
blood count is normal or decreased with a relative increase
in lymphocytes. In most cascs, “abnormal” lymphocytes
indistinguishable from those detected in infectious mono-
nucleosis are present in varying numbers in the peripheral
blood; the heterophile agglutination reaction is negative,
however.

The clinical course of infectious hepatitis is variable. Most
Ppatients recover completely, the liver healing without scar-
nng or other residual damage Marked asthenia is very
common in the majonty of cases and may persist for 3 to 6
months. Some individuals complain of recurrent anorexia,
ease of fatiguabilty, vague abdominal di fort, and
weight loss. When these manifestations are severe, careful
investigation should be carried out to exclude the chronic
or subacute stage of hepatitis. In most mstances, however,
no abnormalities are detected; the syndrome is very sug-
gestive of neurocirculatory asthemia.

Relapse has been described in from 2 to 18 per cent of
cases of infectious hepatitis. There may be no clinical mani-
festations, but laboratory studies reveal evidence of recur-
rence of hiver dysfunction. The relapse may be similar to the
primary episode or may be more severe.

When activity is present in infectious hepatitis for 2




278 THE PRACTICE OF INFECTIOUS DISEASE

months or longer, the disease is classified as subacute. From
this stage, the infection may take one of three cousses: (2)
full recovery, (b) progressive hepatic failure, or {c) graduel
development of cholangiolitic biliary cirrhosis. The fre-
quency with which infections hepatitis becomes chronic is
not known; the risk of its development is greatest in patients
in whom remissions and exacerbations of liver damage and
dysfunction have characterized the acute and subacute
stages of the disease. Pregnancy increases the severity of
infection in the acute phase and predisposes to chronicity
and cirrhosis; exacerbation of the hepatic progress may fol-
low parturition, It has been suggested by one observer that
6 per cent of patients with infectious hepatitis develop cir-
rhosis of the liver. This incidence appears to be too high;
the exact degree of risk of this complication is not knows.
The factors which are thought to favor the development of
hepatic fibrosis are (1) heavy physical exertion, (2) poor
diet, (3) ingestion of alcohol, (4) intercurrent infections,
and (5) accidental or surgical trauma to tissues. The over-
all fatality rate is low, however, usually less than 4 per 1000

‘The diagnosis of infectious hepatitis is based on epidemio-
logical information regarding contact with the virus (not
often available), the presence of general manifestations of
infectson, and clinical and laboratory evidence of lwer in-
volvement. The course of the disease is often sufficiently
characteristic to suggest the diagnosis. Cholangstis, lepto-
spirosis, serum hepatitis, infectious mononucleos:s, toxic
hepatitis due to carbon tetrachloride and other chemucal
agents may be confused with infectious hepatitis. Carefully
obtained histories, evidence of other diseases, and the course
of illness sometimes suggest the specific etiology. In some
instances, liver biopsy may be helpful; because of the Lim-
ited range of reaction of liver cells to injury, however, this
procedure is not always of value.

The diet for patients with infectious hepatitis (IH)
should contain a Jarge amount of carbobydrate, sbout 1 te
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15 gms. of protein per Kg. of body weight per day, and
a quantity of fat sufficicnt to make meals palatable. Some
physicians continuc this dict for 2 to 3 months after re-
covery, Strict bed rest is not necessary except in the most
severely 1l cases. Most patients voluntanily restrict ther
physical activity to a degree compatible with their comfort
and safety, Unusual excrtion and ingestion of aleohol are
contraindicated during the acute phase of the discase and
for a period of 6 to 12 months after recovery. The need for
choline, mcthionine, and crude liver extract canmot be
dearly proved, although these agents are frequently ad-

inistered, Vitamin suppl ts are helpful 1n the indi-
vidual who has anorexia, but do not appear to be necessary
when food intake is adequate.

Det; ion of is a good test for
recovery of liver function. When all clinical and chemical
evidence of hepatic disturbance has disappeared, running or
walking a patient up and down a flight of stairs 2 to 3 times
may quickly produce abnormalities in liver function tests
and so reveal that full recovery has not yet taken place.

Cortisone has been given m the acute phase of very severe
cases of infectious hepatitis. Although symptoms are sup-
pressed, proof that corticosterowds alter the course of the
infection is not available. Therapy with these agents must
be reserved for patients with overwhelming discase; it is
possible that, in such i 1t may be hfc ing. The
writer is apposed to the admimistration of these drugs carly
in viral infections because they may provoke dissemination
of the infectious agent.

Antibiotics, particularly the tetracyclme compounds, have
been used in the treatment of infectious hepatitis, They
have ng demonstrable action on the virus. In severe cases,
they may produce a beneficial effect by reducing the total
number of bactena in the intestinal flora. The rationale of
this is as follows. Organisms in the bowel metabolize in-
gested protein to yield ammonia and other products which

1,
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circulate in the blood. In nommal individuals, these sub-
stances are detoxified by the liver. When, however, hepatic
function is impaired, toxic levels of ammonia accumulate.
By reducing the intestinal flora with antibiotics, less am-
monia 1s formed and presented to the diseased liver.

Infectious hepatitis (IH) is preventable. Autoclaving of
needles and syringes, restricting the use of a single needle to
a single patient, and prohibiting patients who have had the
infection from acting as blood donors for at least 2 years are
important in decreasing the incidence of the disease. Stool
precautions of the type employed in the enteric infections
(exposure of all feces to 95 per cent phenol solution for one-
half hour, and aseptic precautions on the part of personnel
in contact with cases) are helpful in reducing the risk of
spread on a hospital ward. Proper chlorination of water is
also important in certain situations. For individuals or
groups of persons who have been exposed to a case of io-
fectious hepatitis, prophylaxis with gamma globulin ob-
tained from pools of normal plasma is very effective. The
dose is 0.02 ml per pound of body weight; the maxmal
quantity gwven to adults is 10 ml. The greatest degree of
protection is afforded when the material is injected intra-
muscularly within 3 to 4 days after exposure, it may be
beneficial up to 10 days after contact.

Serum Hepatitis (SH)

Homologous serum jaundice, or serum hepatitis, is prob-
ably also a viral disease although the agent which produces
it has not yet been identified. The infection is transmissible
only by parenteral routes; the causative orgamsm is present
in the blood but not in the feces. Young adults are the
most highly susceptible, unhke infectious hepatitis (TH),
older individuals develop the disease quite frequently:
There are several points of differentiation of IH from SH

(Table 1).
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TABLE 1

DIFFERENTIATION OF INFECTIQUS AND
SERUM HEPATITIS

LH. SH,
Incubation Perlod 20-40 days 40-160 days
Virus jn Feces Yes No
Virus in Blood Yes Yes

Expenmental Infection | Parenteral or Oral| Parenteral Qnly

Chniea} Course Generally Mild Generally Severe

The clinical features of serum hepatitis are indistinguish-
able in most instances from those of infectious hepatitis, In
many cases of homologous serum jaundice, however, Iab-
oratory tests indicative of hepatic dysfunction are strongly
positive before marked clinical changes appear; the opposite
is true of IH infection. In general, the course of SH is more
severe than that of IH, and the fatality rate and risk of
development of subacute and chromic hver disease are
higher.

Without a known exposure to potentially contaminated
needles or syninges, or blood or plasma transfusion within
40 to 160 days prior to the onset of disease, it may be impos-
sible to differentiate serum hepatitis from infectious hepa-
titis. In cases of SH with short mcubation periods, a history
of parenteral exposure may not be of diagnostic help be-
cause as long as 40 days may elapse between contact with
IH virus and the beginmng of that illness. Furthermore, as
pomted out above, infectious hepatitis may also be pro-
duced by the parenteral route. Lack of eross immunity be-
tween the two diseases may be of some help in diagnosis.
This ean be demonstrated by means of a skin test with egg-
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grown IH virus. The reaction is positive in patients recov-
ered from infectious hepatitis but not i those who have had
serum hepatitis. This test is still used only esperimentally.

The treatment of serum hepatitis is the same as for m-
fectious hepatitis. There is no immunologic method of pro-
phylaxis for SH; the use of gamma globulm is of doubtful
value. However, certain measures are effective in reducing
spread of the disease. No patient who has had jaundice
should act as a blood donor for at least 2 years; some in-
vestigators are of the opinion that such individuals should
not give blood for transfusion for the rest of their Ines, No
plasma pool should be the product of more than 2 donors.
Plasma is safest when obtained from a single person. The
incidence of hepatitis followmg transfusion of plasma ob-
tained from large pools of blood is about 20 per cent. All
needles and syringes should be autoclaved. ¥ this is not
possible, boiling in water for 20 minutes is adequate. Im-
mersion in alcoho! does not destroy the infectious agent. It
has been suggested that ultraviolet irradiation of plasma
may be helpful in preventing serum hepatitis; this has not
proved to be 100 per cent effective, however. Allowing
plasma pools to stand at room temperature for 2 to 3 months
is another method claimed to destroy the SH “virus™; this
observation needs confirmation. The use of albumin and
fibrinogen injections may be followed by homelogous serum
jaundice; it has never been observed after the mjection of
gamma globulin.

SurpURATIVE CHOLANGITIS

Suppurative cholangitis, with or without liver abscesses,
usually follows bile stasis due to scar, stone, or tumor in
individuals with previous infection of the bilary tract, the
organisms spreading by extension along the bile ducts into
the liver. Direct extension may occur from infected gall
bladder, subphrenic abscess, or other suppumti}e’_leggqvin
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the vicinity of the liver. When the gall bladder is the souree
of infection, cholelithiasls is invariably present.

The organisms most often yesponsible for suppurative
cholangutis are E. coll and fecal streptococei. The clinieal
picture is ch:u'aclcnzcd by (c\ ot “luch may be splkmg s
chulls, colicky abdominal pain, jaundi Iy, tiver
tenderness, and cccasionally sy!enom%nly A variant of this
syndrome is the so-called Charcot triad. This follows ob-
struction of the conmmon bile duct by stones. Its main mani-
festations result from the accompanying cholangitis and are
chills, feser, and jaundice; pan is absent. There 15 usually
high grade leucocytosis with a marked increase in neutro~
philes in acute cholangitis, The urine containg bile and an
excess of urobil due to the d ive hepatic lesion.
QOther laberatory evidence of biliary obstruction and hepato-
cellular damage is present. Blood cultures are eccasionally
positive.

The differentiation of suppurative cholangitis from nfec-
tious hepatitis 1 sometimes dificult. This is emphasized by
the fact that, despite exhaustive studics, patients with viral
infection of the liver are occasionally subjected to explora-
tory lapaxotomy under the crroneous impression of chol-

and chol i y tests of hepatic func-
uon are often of litte help The features of acute cholan-
gitis which may be of help in distinguishing it from viral
hepatitis are as follows: (1) The generalized manifestations
and the other features of the pre-icteric phasu of infactious
hepatitis are usually absent. (2) There is usually a history
suggestive of chrome cholecysttis and cholelithians {x-ray
study of the gall bladder is umc\ealmg in the acute case).
(3) Duodenal dramnage yields ! which contains leu~
cocytes and crystals of ca!cxum bilirubinate or cholesterol,
or both (4} The chnical picture is often featured by a

“spiking” temperature and chills after )aundxce has ap-
peared, in contrast to infectious hepatitis in which a fall
in temperature is common as icterus develops and becomes
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more pronounced, (5) The white blood count is elevated
with a relative increase in neutrophiles. (6) Liver biopsy
reveals abscesses in the periportal areas in some cases and
the bile ducts contain polymorphonuclear leucocytes; (7}
Properly selected antibiotic treatment often produces a ben-
eficial effect; caution must be exercised, however, in making
an etiologic diagnosis on the basis of a therapeutic response.

The treatment of suppurative cholangitis involves both
medical and surgical management. Chemotherapy must be
directed against both gram positive and negative organssms.
Several therapeutic regimens are effective. The admnistra-
tion of benzyl penicillin G (1,000,000 units every 4 to 6
hours) plus 0.25 to 05 gm. of streptomycin every 6 hours
intr larly is beneficial in many cases. Chlortetracy-
cline (Aureomycin) or tetracycline (Achromycin) (0.5 gm.
orally every 6 hours) is also worth a trial. Another combna-
tion of drugs which may be of value is chloramphenicol
(0.5 gm. every 6 hours) and streptomycin (same dose)
given by intramuscular injection. Therapy should be con-
tinued for 12 to 14 days. Spontaneous improvement 0cCurs
not infrequently, particularly when obstruction is partially
relieved by a shift in position of a stone in the common bile
duct. Surgical treatment—drainage of the gall bladder and
common bile duct, with or without choleeystectomy—
should not be delayed for more than one week unless the
infection is defimtely subsiding

LIVER ABSCESSES

Multiple abscesses of the liver usually are secondary to
foc1 of infection outside of this organ and are much more
common 0 the right than the left lobe. The bacteria which
cause hepatic suppuration reach the liver by several routes:
(1) via the portal vem by means of septic emboli, or fol-
Jowing a pylephlebitis resultmg from appendicitis, disease
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of the intestinal wall as in typhoid fover, or superimposed
bacterial invasion of bowel ulcers, (2) along the bde ducts
{cholangstis), {3) through the hepatic astery dunng bac-
teremia (infrequent), and {4) by direct introduction inta
the liver through wounds,

‘The organisms present in most cases of hver abscesses aee
E. coli, Stupb GuICH, streptocoee, the Friedlander bacillus

Ky 1, dy y baailh, E: ba histolyti
and rarel y Ckmridmm ewelchit and a!l;er anacrobic bacteria.
When the disease is secondary to a wound, a large variety
of mxcmorgamsm may bc imolved.

The g ons {n patients with multip
liver abscesses are lhosc of severe m[ccuon “Spiking” fever,
i tly panied by chills, drenching sweats, and

extrcme weakness are very common. The liver is tender,
pamnful, and enlarged, the right lobe being most intensely
invalved is often pushed upward producing elevation and
immohulity of the right diaphragm Cough and pain in the
nght shoulder and chest resuit from disphragmatic irrita-
tion. Right lumbar backache aad tenderness to pereussion
over the nght costovertebral angle are usually present. Nau-
sea and vonutng may be pronounced. Jaundice is usually
not noted; the highest reparted meidence is 50 per cent but
15 usvally Jess than tthA Ictcrus appears most ofken when
there is an i ) “' is. Aseites d ps when
the disease 15 daty to pylephlebitis. Hepatic ab
may rupture through the dmphmgm and produce empyema,
or into the peritoneal cavity and lead to the development of
peritonitss, or inta the subphrenic space and result {n the
£ of 3 subdiaphragmatic abscess.

The white blood count in patieats with kver abscesses is
usually elevated to lcvels of 15000 (o 30000 of higher with
a marked i of
hepatic d)sfuncnon is often abseat dcsp:te the fact that the
lesions are numeraws and widespread. However, impared
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bromsulfalein excretion as well as positive cephaln floccula-
tion and thymol turbidity reactions may be present when a
diffuse inflammatory reaction develops,

The diagnosis of liver abscesses is difficult. The disease
is suspected most often in patients with appendicitis, acute
or chronic cholecystitis, or intestinal infections who develop
the clinical picture described above. Infectious (IH) or
homologous serum (SH) hepatitis may present a similar
syndrome, but an important differential point is the ele-
vated white blood count with suppurative disease of the
liver. Acute cholangitis is often difficult to differentiate,
particularly simce it 1s occasionally complicated by the de-
velopment of multiple hepatic abscesses.

The prognosis in untreated patients with multiple liver
abscesses is poor, the fatality rate being over 90 per cent.
Treatment consists of the use of large quantities of anti-
biotics; the drugs of choice and their doses have been de-
scribed above in the discussion of the therapy of suppura-
tive cholangitis. When the liver disease is secondary to
staphylococeal bacteremia, penicillin (benzyl G) in quanti-
ties as Jarge as 10,000,000 unts per day, or chloramphenicol
plus erythromyemn (2 gms. of each per day) are the regi-
mens of choice. Therapy should be continued for at least
2 to 3 weeks. Surgical drainage of lesions which serve as
foci for the hepatic infection—ruptured appendix, acutely
inflamed gall bladder, for example—must be carried out.

Leptosprosts (WEIL's Disease)

Liver disease may be produced by several species of
Leptospira, the commonest ones being L. icterohemor-
rhagiae, L. icola, and L. p L grippotyph q and
L. qutumnalis cause infection less commonly.

Swine, dogs, cats, rats, and mice harbor the organisms.
Although they may become severely 1l and die when in-
fected, they often recover and continue to shed the lepto-
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spirae in their urine as 2 result of a chronic nephritis. The milk
of cows may also transmit leptospirac. The portals of entry in
man are the respi y and g i fnal tracts, and the
skin. Certain occupations are associated with a high pre-
dilection to the discase as & result of frequent exposure to
rats or their urine. These include sewer workers, ditch dig-
gers, coal miners, farmers, poultsy cleancrs, fish handlers,
and other individuals who work in arcas where there are a
large number of rats, Weil's disease has been desenbed in
persons not exposed 1o mfection by virtue of their oceupa-
tion, Swimming in contaminated water or contact with the
infected wrine of an apparently healthy family dog 2ccount
for some such non-occupational cases.

The ncubation period of leptospirons is 8 to 12 days.
The disease occurs most often 1n the summer, since the or-
ganisms are killed by exposure to cold It is a diffuse infec-
tion m which multipl fostati lly oecur. The
degree of seventy is vanable. In some cases, only fever and
a rash are scen. In others, a severe hepatitis wath or without
an accompanying acute nephntis is the outstanding finding.
Diagnosis may be dificult because the infection may mas-
querade as a smple “grippe” syndrome or as moderxately
severe “aseptic” meningitis

1 g

is m ehild Individuals over

prosp
30 years of age are most likely to develop it in the severest
form. Young adults and adolescents expenence the milder
disease

In severe, full-blown leptospirosis, the onset is abrupt
with one or wore shaking chulls followed by fever which
may rise to as high as 104°F. Pain and tendemness in the
lumbosacral spine and in the calves of the legs are so intense
that slight movement or handling of these areas may pro-
duce excruciating discomfort. Cough and sore throat may
develop early, Nausea, vomuting and diarthea may be pres-
ent. Severe headache and photophebia are very common.
Suff of the conjunctivae 1s striking. Iridoeychtis with
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ocular pain and ci orneal infl tion may also be
observed. Optic neuritis occurs rarely. Petechial eruptions
appear in severe cases; scarlatiniform and morbilliform
rashes are uncommon.

Involvement of the liver occurs in about 60-70 per cent of
case of Weil's disease due to L. icterohemorrhagiae, L.

la, and L. gripp 1t is less frequent when L.
pomona is the responsible agent. Hepatitis usually develops
after fever has been present for 4 to 7 days. The lwer is
enlarged and tender. Splenomegaly is not frequent. Jaun-
dice appears and is accompanied by biliuria, although the
stools are not acholic. The icterus usually increases for the
first 2 to 4 days and then subsides after 7 to 10 days.

About 50 per cent of the patients who have leptospiral
hepatitis develop an acute nephritis which appears at about
the end of the first week. Oliguria and anuria as well as
hematuria, albuminuria, pyuria, and cylindruna characterize
this feature of the illness.

The white blood count is generally elevated to levels
between 12,000 and 25,000 cells per mm®. In patients with
hepatitis there is an elevation in serum bilirubin. Cephalin
flocculation and thymol turbidity reactions are frequently
abnormal.

Signs of meningeal irritation may appear at any time in
the first week. The spinal fluid contains 10 to 250 cells, most
of which are neutrophiles early m the disease, but these are
replaced almost completely by lymphocytes later. The pro-
tein is increased, but the sugar content is normal. Xantho-
chromia of the cerebrospinal fluid 15 in jaundiced
patients. Unlike other diseases in which icterus is present,
the spinal fluid in leptospirosis is yellow even when the
icteric index 1s relatively low. This is an important point in
differential diagnosis.

In the majority of cases of leptospirosis which survive,
recovery is gradual. Marked asthenia is common for some
time after termination of most of the signs and syﬂg&oms
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which disappear in most instances after about 2 weeks.
When hcpahus and nephritis are present, recovery requires
a longer time. Rel occur in app ly 20 per cent
of the infections; severe head and muscle pams and fever
are the usual manifestations of the recurrence. Second at-
tacks of hepatitis and nephritis are rare, however. The prog-
nosis is poorest when severe hepatic and renal involvement,
deep jaundice, azotemia, oliguria, or circulatory impairment
are present. The fatality rate in severe leptospirosis is 5 to
10 per cent,

The possibility of leptospirosis should be suspected in
individuals with fever and leucocytosis who are exposed by
their work to the risk of infection When chills, fever, leg
and back pain, conjunctivitis, petechial eruptions, leucocy-
tosis, hepatitis, and nephntis are present, the diagnosis is
almost certain. Dlﬁicully arses in cases in which only a

gnppe syndrome or ascpllc meningitis appears.

we di of 1 prrosis can be made in
the ﬁrst few days by biopsy of “the gastrocnemius musele.
Microscopic examination reveals focal areas of necrosis, cel-
Iular reaction composed pnmanly of sarcolemnal nuclei,
rare infl y cells, and ab of vascular changes.

Leptospirac can be recovered from the blood or urine of
patients. Direct examination of blood in the first 5 days of
the disease may reveal the organisms; this procedure must
be carned out only by experienced personnel because
strands of fibrin and other extraneous matenal may be con-
fusing Leptospirae are present in the urine in about 25
per cent of cases during the second and third week of ill-
ness. They can be cultured from blood and urine by inocula-
tion 1nto a medium consisting of an agar-meat infusion
base diluted with 085 per cent sodium chloride solution or
water and enriched with 2 to 5 per cent serum or defi-
brinated blood. The organisms will also multiply in 12 per
cent sabhit serum diluted with distdled water or on the
chorioallantoic membrane of embryonated chicken eggs.
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One of the most certain methods of demonstrating lepto-
spirae in patients is inoculation of blood obtained in the
first week of the disease into mice, guinea pigs, or hamsters.
The animals sicken 3 to 15 days after infection.

In addition to isolation and identification of the organ.
ism, a very good method of establishing the diagnosis of
Weil's disease is to demonstrate a rise in the agglutinin
titer in the serum. Significant levels of antibody appear in
the third and fourth week of disease. A rise in fiter to
1:10,000 or 1:1,000,000 is not uncommon when acute and
convalescent phase serums are compared.

Although animal experiments suggest that pemecillin and
Aureomycin (chlortetracycline) cure leptospirosis, experi-
ence with naturally occurring disease in man have not con-
firmed this impression. Controlled studies have revealed
little dufference in the duration, course, and outcome of the
infection in treated and untreated cases. Despite this, how-
ever, it is probably best to give chemotherapy to severely
ill cases of Wexl's disease. The drugs which may be used and
their doses are as follows: (1) Crystallme benzyl penicilln
G—5,000,000 to 20,000,000 units in divided doses intra-
muscularly per day; (2) Aureomyein—1 gm. orally every 6
hours. Therapy should be continued for 12 to 14 days.

INFECTIONS OF THE GaLL BrLADDER

Acute Cholecystitis

Acute infection of the gall bladder is associated with chol-
elithiasis in about 90 per cent of cases. As evidenced by ab-
sence of bacteria and pus in the bile, about 53 per cent of
all episodes of acute cholecystitis cannot be related to bac-
tenal invasion. Organisms may be present in the gall bladder
and produce no difficulty unless there is biliary stasis usually
due to obstruction of the cystic duct by a stone. Bacteria
may also reach the gall bladder by way of the blood or lym-
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phatic vessels. The resulting inflammatory reaction varies in
severity from mild edema to gangrene, and often extends to
the surrounding t.lssucs

The outstandi ions of acute cholecystitis are
abdominal pain and lhc gencml symptoms and signs of
infeetion. Fever may be high and “spiking” in character.
Chills are not rare. The pain may start gradually and in-
crease in severity or may be explosive in onset and colicky
in nature. In cither case, it usnally becomes marked and
persistent, being present mainly in the right upper quadrant
of the abdomen. In about 10 per eent of cases, mostly eld-
erly individuals, there may be very little discomfort. Nausea
and vomiting are common.

Physical exammation reveals spasm or rigidity and tender-
ness in the nght upper quadrant, this is often slight in eld-
erly individuals. In about 50 per cent of patients there is a
palpable tender mass in this area which represents the
enlarged gall bladder and adherent omentum. Jaundice is
present m about 25 per cent of cases. There is usually
a Jeucocytosis of 15,000 to 20,000 or more white blood cells
per mm® with a relative mcrease in neutrophules.

In many mnstances the disease substdes mn 1 to 4 days. In
about 40 per cent of cases, however, it is progressive and

such 1 as ive chol
multxple liver ab , pyelophl bitis, acute titis,
and empyema, gangrcne or perforahon of the gall bladder
with pentonitis,

In cases 1n which cholelithiasis is known to be present,
the diagnosis is usually not difficult when fever, chulls, se-
vere nght upper quadrant pam, spasm, tenderness and a

ble mass are s d by I ytosis, The dis-
tribution of pain may cause confusion, however, with such
diseases as coronary artery occlusion, acute pleurms pueu-
monia, pul 34 ion, acute itis, severe hep-
atitis, ‘tumors of the liver, perforation of a viscus, or mes-
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enteric vascular occlusion. In doubtful instances, studies
to rule out these conditions must be carried out. In eld-
erly individuals the possibility of acute cholecystitis should
be suspected when unexplained fever and leucocytoss are
present because there may be little or no pain, Minmal
abnormalities in the right upper quadrant of the abdomen
may be detected.

The treatment of acute cholecystitis is both medical and
surgical. The organisms which are involved include both
gram positive and negative forms. Aqueous penicillin (500
000 units intramuscularly every 4 hours) plus 0.5 gm. of
streptomycin intramuscularly every 8 hours are often very
effective. Aureomycin, tetracycline, or chloramphenicol (05
gm. orally every 6 hours) may also be useful. Occasional
cases are due to the Friedlander bacillus; therapy mn these
should consist of 1 gm. of chloramphenicol plus 05 gm. of
streptomycin intramuscularly every 6 hours. Pemeillin is the
agent of choice in the rare case produced by the Pneumo-
coccus. If the manifestations subside rapidly, drainage or
removal of the gall bladder may be delayed untl the
patient is fully recovered. If, however, the disease appears
to be progressing, surgical treatment should be carried out
promptly. It is unwise to temponze too long because of the
risk of gangrene, perforation, and diffuse peritonutis.

Chronic Cholecystitis

Chronic infection of the gall bladder may follow acute
inflammation or appear without preceding acute cholecysti-
tis. The organisms which cause this type of infection are
those which are normally present i the ntestine—E. coli,
A. acrogenes, Proteus, K. pneumoniae, and fecal strepto-
cocel. In patients who have had typhoid fever or other types
of salmonellosis, the bacteria responsible for these diseases
may produce chronic infection of the gall bladder wall n’fd
bile; this is responsible for the permanent carrier state in

some instances.
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Most cases (80 per cent) of chronic cholecystitis are as-
sociated with cholchthiasis. There are usually no striking
manifestations of infection unless an acute inflammatory
reaction supervenes. The outstanding symptom is intoler-
ance to fatty foods the ingestion of which produces belching
and discomfort in the right upper quadrant of the abdomen
with referral, in many instances, to the right scapula. Re-
peated attacks of moderate to severe bxh:.u‘y colic mny occur.
In patients in whom fat intol and abdominal
fort are not associated wath the presence of gall stones, but
in which a “non-filing” gall bladder is demonstrated, the

ifestations are often functional and persist despite chol-
ecystectomy.

Other than an attempt to control symptoms by reducing
fat intake, there is no medical therapy for chronic chal-
ecystitis and cholehthiasis. The treatment of choice is re-
moval of the gall bladder.

INFECTIONS OF THE PANCREAS

Bacterial and viral infections of the pancreas are very
uncommon and are rarely, if ever, primary. Involvement of
this organ may occur during the course of mumps and is
usually present with other mamfestations such as parotitis
and meningitis; it may rarely be the only organ affected by
the disease. The anatomical changes in mumps pancreatitis
are edema and petechial hemorrhages, the picture is entirely
different from (hat observed in hemorrhagic pancreatitis.

The 7 of mumps p itis are
upper abdominal pam nausea, and vomuting. Fever is al-
ways preseat and epigasivic tenderness is common. The
white blood count is frequently elevated.

Increase in serum amylase is often present but is not
diagnostic because it is practically always detected when
severe parotid involvement occurs. In very mild salivary
gland infection, however, elevation of serum amylase as-
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sumes greater importance. A rise in the level of serum lipase
is of much greater diagnostic significance. There are zo
complications of mumps pancreatitis; chronic fibrosis or di-
abetes mellitus do not occur.

Multiple abscesses of the pancreas may arise in the course
of acute hemorrhagic pancreatitis. They are often caused
by Staph. aureus, although gram-negative bacteria may also
be responsible. Large doses of penicillin, streptomycin, or
other antimicrobial agents may be of some help, but defini-
tive treatment is surgical drainage, without which survival
is usually impossible.



CHAPTER XI

INFECTIONS OF THE
URINARY TRACT

InFecTiONs OF THE UmiNARY TrACT—GENERAL FEATURES

Infection of the urinary tract is one of the commonest and
most important of the disorders which afllict man. Recent
studies have emphasized its wide-spread nature and the fre-
quency with which it remamns undetected because of the
absence of symptoms, particularly when pyelonephritis is
prcsenL Paticnts with unsuspected urinary tract infections
ly i silent progression of the process until
me‘erslble xen.ﬂ and \ascu]:xr changes occur; after many
years, they end their hves in the explosion of a cerebral
hemorrhage, the invalidism of heart failure, or the misery
of urema. The importance of a high index of suspicion of
ﬁus disease on the part of physicians, the use of all the
1C lable for confirmation of its pres-
ence, and the institution of all possible medical and surgical
ic cannot be hasized. The exer-
esse of careful clinical judgment may prevent the develop-
ment or delay the pernicious course of this type of infection.
Although 1t occurs in completely normal persons, a num-
ber of factors, the commonest of which is some type of ob-
structive lesion, may predispose to the appearance of urinary
tract infection. These are: (1) Congenital Defects: Congeni-
tal defects which produce any degree of block to urine fow
and which are situated in any area from the urethral meatus
to the renal pelvis often set the stage for bacterial invasion,
295
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sumes greater importance. A rise in the level of serum hpase
is of much greater diagnostic significance. There are no
complications of mumps pancreatutis; chronic fbrosis or di-
abetes mellitus do not occur.

Multiple abscesses of the pancreas may arise in the course
of acute hemorrhagic pancreatitis. They are often caused
by Staph. aureus, although gram-negative bacteria may also
be responsible. Large doses of penicillin, streptomycin, ot
other antimicrobial agents may be of some help, but defini-
tive treatment is surgical drainage, without which survival
is usually impossible.



CHAPTER X1

INFECTIONS OF THE
URINARY TRACT

Invecrions oF THE Univany Tracr—GexErat Featunes

Infection of the urinary tract is one of the commonest and
most important of the disorders which afflict man. Recent
studies have emphasized its wide-spread nature and the fre-
quency with which it remams undetected becavse of the
absence of symptoms, particularly when pyclonephritis is
present. Patients with unsuspected urinary tract nfections
1 i silent progression of the process untd
irrevernble rena and vascular changes occur, after many
years, they end thewr lives in the explosion of a cercbral
bemorrhage, the invalidism of heart failure, or the misery
of uremia. The importance of a hugh wdex of suspicion of
!his disease on the part of physicians, the use of all the
lable for confirmation of its pres-
ence, and lhc institution of all possible medical and surgical
cannot be hasized, The exer-
cise of carcful clinical judgment may pmvcnt the develop-
ment or delay the pernicious course of this type of infection.
Although it occurs in completely normal persons, a num-
ber of factors, the commonest of which is some type of ob-
structive lesion, may predispose to the appearance of urinary
tract infection, These are: (1) Congenital Defects: Congeni-
tal defects which produce any degree of biock to urine flow
and which ore situated in any area from the urethral meatus
to the renal pelvis often set the stage for bacterial invasion.
293
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sumes greater importance. A rise in the level of serum hpase
is of much greater diagnostic significance. There are no
complications of mumps pancreatitis; chronic fibrosis or di+
abetes mellitus do not occur.

Multiple abscesses of the pancreas may arise in the course
of acute hemorrhagic pancreatitis. They are often caused
by Staph. aureus, although gram-negative bacteria may akso
be responsible. Large doses of penicillin, streptomyctn, or
other antimicrobial agents may be of some help, but defini-
tive treatment is surgical drainage, without which survival
is usually impossible.
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hacteria from the intestinal tract to the kidney via the lym-
phatic vessels may occur. (8) Metabolic Disorders: The in-
creased susceptibility of patients with dizbetes mellitus to
infection is well-known; the unnary tract is involved in a
great many cases. Metabolic discases with stone formation
and obstruction—-osteitis fibrosa cystica, cystinuria, and
gout, for example—predispose to bacterial invasion of the
bladder and kidncys.

There are 3 routes by which bacteria reach the urinary
tract, (1) Direct extension: Organisms wluch are present in
the anterior urethra normally in all individuals may migrate
or be pushed by instruments into the urinary bladder. When
bactena are present in the bladder they may travel upstream
into the renal pelvis despite the competency of the ureteral
sphincters. There is good evidence that under certain condi-
tions reflux of unne up the ureter tnkcs plncc in some in-
dividuals. (2) H isms cir-
culating in the blood may be deposited in the kidney. Ex-
perimentally, however, the intravenous njection of bacteria
does not Iead to the appearance of pyelonephntis unless
obstruction to unne flow exists or unless the kidneys are
slightly injured by massage. This suggests that some degree
of urinary stasis or an underlying renal insult 15 necessary
before bacteremiz can produce infection. (3) Lymphatic
Spread: Organisms may reach the kidney by way of lympha-
tic vessels of the urinary tract or from the bowel. When
pyelonephritis is attnbuted to direct ascent of bacteria fmm
the bladder, spread via lymphatics is probably also invol

A great many organisms can be responsxble for urinary
tract infection, but the most common are, E. coli, A. aero-

genes, Proteus strains, Ps py and the p 1
group. Other gram-negative bacteria which are less fre-
quently involved are: H. infl the Friedlander bacillus

(K. preumoniae), dysentery bacilli, and Salmonellae. Some
gram-positive cocci, primanly Staph. aureus or albus, and
streptococei (mostly alpha- or non-hemolytic varieties, many
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Some of these lesions are narrowed meatus, urethral stric-
ture, bladder valves, malposition of the ureteral orifices,
anomalous crossing of the ureters by blood vessels, narrow-
ing of the uretero-pelvic junction, bifid pelvis, “double” kid-
ney, or renal hypoplasia. (2) Acquired Obstructive Defects:
These include urethral stricture, prostatic hypertrophy, hy-
pertrophy of the vesical neck in females, stones, and tumors
of the prostrate, urinary bladder, or kidney. {3) Physiologic
Obstruction: Dilatation of the ureters during pregnancy due
to the prolonged actwvity of high estrm levels allows stasis
of the urine and predisposes to pyelonephritis. The eldedly
individual who is put to bed for a prolonged period may
develop a urmary tract infection because the supine position
does not permit complete emptying of the bladder. The
administration of morphine, large quantities of codeine, or
frequent doses of mercurial diuretic are sometimes responsi-
ble for urinary retention and subsequent infection. Neuro-
logic disorders which produce malfunction of the bladder
and chronic residual unne are also important. (4) Instru-
mentation: One of the most common factors contributing to
bacterial invasion of the urinary tract is instrumentation.
The passage of a catheter even once may introduce organ-
isms and lead to cystitis, regardless of the care with which
aseptic precautions are taken. Prolonged use of indwellng
catheters of any type is accompanied by a high risk of pye-
lonephritis, There is a growing emphasis on the importance
of this mechanism in the production of urinary tract mnfec-
tion. This whole problem has been highlighted by the recent
reports on the frequency of asymptomatic kidney infections.
(5) Extra-Urinary Tract Infection: Pyelonephritis may re-
sult from introduction of bactena via the bload or lymphatic
vessels. Thus, staphylococcal bacteremia may be the predis-
posing factor in multiple abscesses of the kidney, or miliary
dissemnation, the source of tuberculous pyelonephritis. In-
fection of the prostate with tubercle bacilli may be the focus
from which infection of the renal tissues arises. Spread of
P
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There are usually no constitutional mamifestations. Labora-
tory examination generally seveals pyuria of varying degree
and Sluph. albus, Staph. aureus, and diphtheroid bacilli—
or not lly related to the infection—
in urethral cultures.

Some cases of non-specific urethritis occur as part of a
more generalized picture called Reiter’s syndrome—ure-
thritis, arthritis, and conj ivitis. In some i there
15 an eruption on the soles of the feet resembling keratosis
blenorrhagica, a lesion usually found in gonorrhea. Fever
and other general symptoms of infection are present. The
cause of Reiter’s syndrome is unknown, although many cases
have been associated with bacillary dysentery and are
thought to represent hypersensitivity reactions, The diag-
nosis of nonspecific urethritis or Reiter’s syndrome is made
on Lhe basis of the clinical picture only after gonorrhea,
tr ion, chemical irritation, forexgn body,
and trauma have been ruled out.

Although the specific etiology is unknown, therapy of
“non-specific” urethritis with antibiotic agents has been
claimed to be successful. Terramyein (oxytetracychne) in a
dose of 250 to 500 mg. orally 4 times daily for 5 days has been
found to be effective. Aureomycin (chlortetracycline), in the
same dose, is also thought to produce good results. A sug-
gested alternate form of treatment with this drug is the
intra-urethral instillation of a 0.25 per cent solution. This

cannot be recommended since it produces severe frritation
of the tissues.

Chronic Urethritis

The commonest cause of chronic urethnitis is gonorrhea.
However, chronic mfection of the posterior urethra in fe.
males may be due to the organisms (E. coli, A. aerogenes,
Proteus, etc.) which are often responsible for disease of
other parts of the urinary tract. It has been suggested that
this s the commonest disorder of the urinary tract 1n young
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of which have the biological characteristics of enterococci)
may be the causative agents. It is not uncommon to find
two species of bacteria, usually one of the enteric organisms
plus staphylococei or enterococci in some cases. Among the
organisms which produce urinary tract disease uncommonly
are Actinomyces, yeasts and fungi, the tubercle bacillus,
Filaria, Schistosoma japonicium, and the typhoid bacillus.
All strains of Proteus and many of H. influenzae are capable
of splitting urea to form ammonia; infection with these
organisms is featured by alkaline urine, calcareous bladder
encrustation, and stone formation.

URETHRITIS
Acute Urethritis

Although many bacteria can be isolated from the urethra
of patients with acute urethntis, they cannot, as a rule, be
implicated as the causal factor since they are common com-
ponents of the normal microflora of this area. These organ-
isms include Staph. albus., Staph. aureus, and diphtheroids,
E. coli, enterococci and other fecal species.

Acute urethnitis is most often caused by the gonococcus;
this is discussed i Chapter XIL Trichomonas vaginalis
may also be responsible for urethritis and prostatitis. Most
cases of acute inflammation of the urethra not due to gon
onrhea fall into the category of “non-specific” urethntis, 1f
trauma, foreign body, and chemical irritation can be ruled
out. The etiology of this entity has not been determined;
it has been suggested, but not proved, that it may be due
to a virus. Many patients with “non-specific” urethntis have
a history of recent venereal contact. The incubation period
varies from 2 to 42 days with an average of 14 days. The
outstanding manifestations are mucopurulent urethral dis-
charge and dysuria; occasionally hematuria may be present.
The symptoms in most cases usually persist for only 2 to 3
days, but they may last only one day or up to six years.
There is often a tendency to remissions and exacerbations.

| —
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unmary tract. Organisms may reach the urinary bladder from
the urcthra as a result of instr ion, from inf
kidneys and ureters, by hematogenous or lymphatic spread,
and through fistulae between the bladder and adjacent
structures such as the vagina, rectum, colon, appendsx, or
open urachus. The factors which predispose to cystitis are
(1} obstruction of any type at the vesical neck, (2) preg-
naney, (3} residual unne ofac le, operation,
or mere prolonged bed rest in elderly individuals, (4) con-
genital or neurogenic atony of the detrusor muscle, and (5)
the presence of caleuli, foreign bodies, blood clots, and
tumors, or diverticula in the bladder.

The symptoms of acute cystitis are frequency, dysuria,
urgency and tenesmus; the most important signs are pyuna
and baoluria. Frequency is the most
in most cases; mlctunhon may take place every few mmutes.
‘When the desire to void becomes imperative {urgency) and
severe enough, incontinence may result. Dysuria varies in
intensity and in some cases is the outstanding complaint. It
may be only 2 mild buming sensation or sharp in character
referred m the male to the perineum and the end of the
penis Usually the pain 1s most intense throughout urination,
although 1t may appear only at the beginning or the end.
The unne ins an i d number of 1 ytes, and
bacteria are demonstrable in stained smears and cultures;
infections in the urethra, periurethral spaces, glands of
Lattré, seminal vesxcles, epxdldymjs or prosmte may produce
the same findings, M ia is frequent in acute
cystitis, especially when stone, tumor, or tuberculosis of the
bladder are present. Gross hematuria is the outstanding
mamfestaunn in _some females, and when the disease is

d Y or sy jc infections or coagulatmn
defects. When fever of ble degree
other signs and symptoms the possibility of pyelms or
phntis must be idered seriously because acute
cystms is usually not an isolated lesion.
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girls and that it is too infrequently differentiated from cjs-
titis and pyelonephritis. The syndrome is well-recognized by
urologists as an entity in adults but has attracted only httle
interest in the child, The outstanding symptoms are urinary
frequency and repeated episodes of fever, dysuria, and
pyuria. Enuresis is often present. In some of the young pa-
tients, there is pain in the back, loin, or abdomen. The
course is featured by repeated episodes of a syndrome con-
sistent with pyelonephritis. X-ray study of the kidneys usu-
ally shows no obstruction or other abnormalities. Cystoscopic
examination reveals hyperemia of the posterior third of the
urethra and the bladder neck. The bladder itself is normal
in appearance in early cases, but a granular mucosa and
villus and polyp formation are seen in the more advanced
ones. Severe fibrosis, stricture, chronic inflammatory changes
in the trigone, and urinary retention, are noted in women
but not in children. Voided urine contains a large number
of leucocytes, but a catheterized specimen is strikingly free
of cells in cases of posterior urethritis; this finding may be
helpful in differentiating this disease from cystitis and
pyelonephritis.

The treatment of chronic urethritis in adult females is
primarily a urologic problem and consists of urethral dilata-
tions, instillation of silver preparations or other bactericidal
substances, and cauterization or electroresection. In young
girls therapy includes urethral dilatation and the admus-
tration of antibiotic agents to which the organisms isolated
from a carefully collected unme are susceptible. The anti-
microbial drug should be administered in full dose for at
Teast 10 to 12 days. Relapse occurs in about 25 per cent
of cases despite treatment.

CysTITIS

Cystitis is most frequently produced by the same bactethria
; A . ts of the
which are responsible for infection in other parts o
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lly and bacteriologically in order to detect re-
lapse as caxly as possible. When recurrence of infection is
noted, re-treatment with an appropriate drug should be
initiated promptly.

PYELONEPHRITIS

The organisms responsible for acute and chronic pyelone-
phritis are most commonly the gram negative bacilli (E.
coli, Protcus, and Pseudomonas pyocyaneus) and gram posi-
tive cocci { Staph. aureus .'md enterococci). A vanety of other
bacteria including H. K. ige (Fried-
lander bacillus), dysentery baailly, A acrogenes and Sal-
monella may be the causative agents. In not 2 small number
of cases both a gram-negatnve bacillus and a gram-positive
coccus are involved, E. coli and Staph. aurcus bemng the
commonest pawr. Proteus, Pseudomonas, and enterococei are
more frequently present in chromic and anatomucally com-
phcated unnary tract infections than in uncomphcated ones.

are I 1 in females who be-
come infected after catheterization.

The symptoms and signs of pyclonephritis are quite vari-
able. In the acute form or in severe exacerbations of the
chronic disease, the onset is heralded by high grade fever,
leucocytosis, and other mamfestations of urinary tract in-
volvement, On the other hand, patients may have only mild
elevation of temperature with very few symptoms. The
classic features of sumple acute pyelonephntis are chills,
fever, frequency, urgency, dysuria, low back pain, and
costovertebral angle tenderness. Symptoms referable to the
lower urinary tract are common; this mdicates the great
frequency with which eystitis accompanies infection of the
kidneys. As pointed out above, it 15 questionable whether
“pure” cystitis or pyehtis occurs without renal involvement.

A special form of acute pyelonephntis, acute necrotizing
renal papillitss, may develop in the course of chronic renal
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The diagnosis of acute cystitis is usually suspected when
frequency, dysuria, and pyuria are present. The etiology can
be determined only by isolation and identification of the
organisms from the urine. Specimens obtained by the “clean
catch” method or, in some instances, by sterle cathetenza-
tion, must be studied; the number of bacteria must be
determined to rule out contamination (see Pg. 399). It is
imperative that all cases of cystitis be thoroughly investi-
gated for the presence of any lesions that may predispose
to its development. The possibility of pyelonephntis must
always be considered. Intravenous or retrograde pyelog:
raphy, cystoscopy, and even renal biopsy are very valuable
procedures and should be carried out in some instances,
especially when the disease 15 recurrent.

Treatment of acute cystitis consists of elimnation, if possi+
ble, of all predisposing factors; this may necessitate surgic:
intervention in cases in which obstruction, tumors, or siones
are present. Antimicrobial therapy is indicated, in addition.
The most effective drug should be selected on the basis f)f
sensitivity tests of the isolated organisms and given iB
maximal doses for a period of 12 to 14 days. Until the results
of sensitivity testing become available in some cases, and
even as the final definitive therapy in others, sulfonamide
treatment may be very effective. These agents must be used
in full doses, since the problem is one of treating the m:
fected bladder tissue and not a “contammated” or “mfected
urine. Sulfadiazine (4 gms. initially followed by one gram
every 4 hours), Gantrism (same quantity), or Kynex (sul-
famethoxy pyridazine—2 gms. imtially followed by a single
gram each day) have been employed with good results.
Unfostunately, many of the strains of bacteria isolated from
cases of acute cystitis are resistant to all sulfonamides; in
such instances, the antibiotic to which they are susceptsble
in vitro should be administered. After the prescribed course
of therapy has been completed, patients should be seen at
weekly intervals for 1 to 2 months and their urine studied
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addition, the factors which favor recurrence are seldom over-
come by the routine management of the acute attack. For
this reason, the danger of chronicaty and the possibility of
subsequent yenal msuﬁimncy inerease mlh each episode,
The signs, symp and. 1 tory g5 in

acute pyclorephritis are the same as those in the primary
disease. The diagnosis of a seaurrence is based on o history
or presence of evidence of prior yenal infection.

Chronic pyclonephritis may present itself in one of four
forms: {1) A ic with no ifestations, or only
pyusia or a significant degree of bacilluriz, or both; {2}
Chronic renal discase with acute expeerbations character~
ized by the syndromes desenbed above; (3) P:ogrcss{ve
renal F:ulurc. {4) Persi and prog in
kidney f fated with tension which is usu-
ally severe and not infrequently ol  the malignant type and
associated with retinal changes such a5 venous engorgement,
arteriolar spasm, arteriovenous “nicking”, hemorshages, and
exudates. The p of chronic pyelonephritis 1n most pa.
tients is not suspected until imparment of renal efficiency or
injury to the cadiovascular system brings them to the alten-
tion of a physician. Even then, the kidney lesion is often not
diagnosed unltess pyuria is detected. Many such individuals,
however, do not have an inereased number of white cells
in thewr urine so that the disease is completely overlooked
unless special bacteriologe studies are carried put.

The frequency and impertance of chronie pyelonephritis
cannot be overstressed This bas recently been clearly
demonstrated in a study which revealed that 5 per cent of
wmales 2nd 20 per cent of all disbetics visiting the outpationt
department of a lorge ity hospital bave asymptomatic
pyelonephritis as proved by the isolation of large numbers
of pathogenic bactena from their wine, In many instances
there was no significant pyuria The paucity or total nbsence
of symptoms of unmary tract infection and the relative diffi-

¢ eulty of eradicating the causative osganisms even when
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infection in diabetics and in individuals with urmary tract
obstruction produced by prostatic hypertrophy; it occurs
rarely in healthy persons. This disease comprises 25 per cent
of all cases of pyelonephritis in patients with diabetes melli-
tus in whom it is four times more common  cause of death
than simple pyelonephritis. In one group of diabetics acute
necortizing papillitis was found to be the sixth most frequent
cause of death. The renal lesions are usually bilateral and
symmetrical; they are infarct-like necrosis of the tips of all
of the pyramids and may be associated with cortical ab-
scesses. The causative organism is most frequently Staph.
aureus although other bacteria, Proteus strains, for example,
may be the inciting agents. Fever is of high degree, chills
are common, severe back pain and costovertebral angle
tenderness are frequent, and ohguria and anuria may super-
vene. The urine contains bacteria, leucocytes in large num-
ber, “pus casts”, and many renal papillary cells. If not recog-
nized, or if not amenable to specific antimicrobial therapy,
the disease may terminate in death by the third or fourth
day, since rapidly progressing uremia is the rule. The pres-
ence of acute necrotizing renal papillitis is suspected m the
following situations: (1) 1n any patient with sepsis in whoFl
symptoms of unmary tract disease appear suddenly, (2) in
any case in which nitrogen retention and coma develqp
rapidly in the absence of antecedent pyelonephritis, (3} i
individuals in whom there is a sudden exacerbation of a low-
grade nephritis, (4) in any known diabetic who deve]ol?s
severe pyelonephritis, and (5) in mstances of severe diabetic
acidosis which respond to treatment for the acidotic state but
in which progressive stupor and azotemia appear in the ab-
sence of shock or known renal tubular damage.
Recurrences are frequent in pyelonephritis. They are often
associated with incomplete healing of the renal process but
may occur when the infection has been emdic?tedA Their
frequency and severity are unpredictable and vaml3!e. Each
acute episode, however, destroys more kidney tissue. In
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urinary tract infection is, as a rule, not present. If, however,
bactena are readily app , the di is of pyclonephriti
is strongly suggested. Both colony counts and stained smears
of urine may yield false positive results if the specimen, al-
though properly collected, is permitted to sit at room tem-
perature (equivalent to incubation at 28°C or so) for
several hours before either of these procedures is carried
out because the organisms multiply. The tests must be per-
formed immediately, or the unne stored temporarily {no
more than 12 hours) 1 a cold refrigerator untl they can
be done.

In addition to study of the urine, every case of suspected
urinary tract infection must be subjected to a number of
other d ic mvestigati Prognosis may be pnmally
estimated from chemical determinations of renal fi
(blood urea nitrogen, carbon dioxide content, creatinine,
sodium, potassium, and chloride) as well as vanous urine
concentration tests and PSP excretion. The status of the
cardxovascuhr system must also be ascertained. Pyelography
is indicated in most i b it may reveal (a)
calyceal distortions consistent with chronte pyelonephntis,
{b) anatomic defects unportant in the initiation and persist-
ence of the disease, and (c) the functional capacity of the
kidney based on the relative rate of excretion of the injected
dye. In most instances, intravenous pyelography is the pre-
ferred procedure; retrograde studies are indicated in special
instances. It must be stressed that these procedures are not
always diagnostic. In acute and even m chronic pyelone-
phritis, the pyelogram may be normal. That x-ray examina-
tion of the kidneys may fail to reveal the presence of infec-
tion has been cle:u'ly demonstrated by bxopsy studies; these
may show ical and bacteriological evidence of pye-
lonephritis in patients in whom the pyelogram appears
normal Renal biopsy 15 a very important dxagnoshc zud
and, when carried out full
is without danger. Even this dnagnosuc proceduxe is not
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potent antimicrobial agents are used combine to make this
one of the most difficult diagnostic and therapeutic prob-
lems in medicine,

In acute episodes of pyelonephritis, the urme contains
many leucocytes some of which are clumped, white blood
cell casts, red blood cells, albummn, and usually a large
number of bacteria. Urine is best collected by the “clean
catch” method, making certamn that the external gemtalia
have been scrupulously cleansed and collecting only the last
10 ml of urine voided. It has been presumed that this
procedure cannot be used in females because of the ease
with which bacterial contamination from the vulva takes
place, and that the only method of collecting urine for cul-
ture is by catheterization. This is not true. While single
catheterizations are not highly dangerous, they occasionally
result in the accidental introduction of bactena into the
bladder and produce infection especially in diabetic pa-
tients and those with chronic urinary tract obstruction. In
the writer’s opinion, catheterization must be avoided when-
ever possible. The number of bacteria in a properly collected
“clean catch” urine is decisive, within certain limits, in de-
termining whether the orgamsms which are present repre:
sent contamination or infection. 5

Determination of the number of bacteria in the urine i
an invaluable procedure and must be cammed out in all sus-
pected cases of pyelonephritis whether or not pyuria is
detected. Although there is some disagreement as to the
exact level below which infection can be ruled out (1,000
to 10,000 organisms per ml have been proposed) there is
usually httle or no difficulty in reaching a conclusion because
1,000,000 or more bacteria per ml are present in most cases
of pyelonephntis. The writer bas adopted the practice of
considering 10,000 organi or less per ml. of urine a3
indicative of contamination.

Gram-stained smears of fresh undiluted urine are also
helpful. If no organi are d d by this pr
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ble. Wherever possible, it is best to use bactericidal rather
than bacteriostatic antibiotics, Treatment should be con.
tinued for 2 wecks. Recurrence may require the use of a
different drug.

Staph. aureus or Proteus strains produce acute necrotizing
papillitis most often. A gram stain of the urine will quickly
reveal whether gram-positive cocei or gram-negative rods are
present, 1f the former are detected, therapy with 0.5 gm. of
chloramphenicol plus 0.5 gm. of erythromyein every 6 hours
(either orally or parenterally) should be imtiated. If gram-
negative rods are observed, chloramphenicol in the same
dose may be effective. The final chowce of antimicrobial
agent, however, depends on the results of sensitivity tests
of the isolated orgamisms to various drugs. Some strains
of Proteus are very suceptible to noveobioan (Cathomycin,
Albamyem). In ths Tulmi g type of pyelonephritis, o
is well to keep in mind that death may occur rapidly; for
this reason selection of the antibiotic must be quick and
critical and the schedule of treatment intensive

All patients with bactenal disease of the vrinary tract
should be studied by means of intravenous or, when in-

dicated, retrograde pyelography to detect genital or
acquired obstructive defects wluch may be predisposing
to or chronic infecti py may be neces-

sary in some instances, Whenever feasnblc, any lesions which
impede the normal flow of urine should be removed after
the acute infectious process has been bxought under control.
The of chronic pyelonephritis is
disappointing. Although drugs mny be administered which,
on the basis of sensitwvity studies, should produce eradica-
tion of the offending organisms, ultimate bacteriologic con-
trol occurs in no greater than 10 per cent of cases. The
writer has tried one approach to this problem which has
been successful {n 2 cases. Patients with chronic pyelone-
phritis in whom acute exacerbations had occurred were
treated for 2 weeks with large doses of the antibiotic
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always reliable, however, since the specimen may by chance
be obtained from a normal area of the kidney.

‘The diagnosis of acute pyelonephritis in which symptors
and signs appear is relatively simple. The general manifesta-
tions of infection together with frequency, urgency, dysuria,
flank or back pain, and costovertebral angle tendemess are
pathognomonic. A previous history of renal infection should
lead the physician to consider the kidney as the ste of
disease in any individual with unexplained fever. The picture
of necrotizing renal papillitis is so striking that its presence
is frequently suspected when it develops in patients with
diabetes mellitus or chronic urinary tract obstruction.

Examination of the urine is the most important diagnostic
procedure. Although, as pointed out above, increased num-
bers of white cells can be demonstrated in many cases, the
urine may be completely normal when chronic renal infec-
tion is present. This must not mislead the physician, how-
ever, because progressive kidney failure and vascular disease
may be taking place in the face of an apparently nommal
urine. The only method of establishing the diagnosis of
pyelonephritis in such cases is by quantitative study of the
urine. “Glitter cells,” polymorphonuclear leucoeytes, the
granules of which exlubit active Brownian movement, are
thought to be diagnostic of renal infection when detected i
the urine; this is questionable.

The treatment of kidney infection 1s relatively difficult and
invalves several approaches Since most instances of simple
acute pyelonephritis with fever and chills are due to gram-
negative bacilli or Staph. aureus, it is best to initiate therapy
with chloramphenicol 1 a dose of 0.5 gm. orally every 6
hours. Some physicians prefer sulfadiazine or Gantnsin (4
gms. to start followed by one gram every 4 hours). The
causative organism must be isolated from the urine and
tested for sensitivity to varlous antibiotics as rapidly as
possible in every case. Treatment should be changed to t.b.a
agent to which the bacteria are found to be most ﬂx's‘cfplx-
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a nurse, attendant, or physician close by, may be all that is
necessary to overcome his retention. QOccasionally, when
these measures are unsuccessful, micturition may be reflexly
stimulated by having the patient expel a warm, bland enema
m the natural sitting position on a commode. In some m-
stances, the use of furmethide or urecholine for a short
period is very helpful. In certain situations, an inlying
catheter must be inserted and left in the bladder for a
varfable period of time (poliomyehtis, multiple sclerosis,
and certain operations on the urogenital tract). Infection
accompanies this procedure in the great majonity of cases
and cannot be prevented by the use of sulfonamides or anti-
biotics, or even by the simultancous apphcation of tidal
drainage and antimicrobial drugs. The writer’s experience
m the prophylaxis of urinary tract infections in poliomyehtis
patients with paralyzed bladders requiring a Foley catheter
has been very discouraging, regardless of the use of all types
of antimicrobial drugs and all varieties of tidal drainage.
Approximately two-thirds of such patents have developed
pyelonephritis which has been difficult or impossible to
eradicate.

TusercuLOUS PYELONEPHRITIS

The kidney 15 the most frequent site of tuberculosis in-
volving the urinary tract. Tuberculous pyelonephntis is more
commen in adults than in children and occurs much more
frequently in males, in whom it 15 often secondary to tuber-
culosis of the gemtalia. Not all patients have evidence of an
active pulmonary lesion.

The early stages of renal tuberculosis are symptomless
and the lesion may remain clinically latent for a long while.
Since the bacilli from the involved kuidney are conveyed to
the bladder in the urine, cystitis is very frequent and ac-
counts for most of the and

urgency—which are indistinguishal lo from those produced
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selected on the basis of sensitivity tests, and then given
sulfadiazine or gantrisin (1 gm. twice a day) continously
thereafter. In two mstances, sulfonamide therapy has been
maintained for 8 years; there has not been an exacerbation
of symptoms, pyuria is not present, and bacterial counts of
the urine have revealed only 2 small number of organisms
in both cases. This method of treatment cannot be rec-
ommended for general use at present until its merit has
been proved or disproved by a broad experience. Dufculty
in the management of some instances of chronic pyelone-
phritis is due to the fact that more than one species of
bacteria is involved and that, in many instances, the organ-
isms are totally resistant to all of the available antimicrobial
agents, In some of these cases, the physician must resort
to giving methanamme (Urotropin) or mandelamine in
order to suppress, if only a little, the infectious process in
the kidneys. All patients with chronic pyelonephritis should
be evaluated periodically for their general vascular status
and renal function so that any measures which may delay
the mexorable progression of renal-vascular disease may be
instituted.

One of the most important aspects of the problem of
pyelonephritss is its prevention. Since evidence is overwhelm-
ing that many cases of chrome infection of the urinary tract
are directly due to catheterization, no matter how carefully
carried out, one obvious prophylaxis for the disease is avoid-
ance of passing catheters or other instruments into the
urinary bladder when their use is not absolutely required.
Although single catheterizations are associated less fre-
quently with the initiation of pyelonephritis, they still con-
stitute some source of danger. For this reason, individuals
should be encouraged to void when suffering from transient
epsodes of urinary retention. Permitting a patient to sta{ld
beside his bed or sit on a commode, applying warm moist
towels to his Iower abdomen, running water in a sink for
him to hear, and allowing him to try to pass urine without
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prod little resp the possibility of neph-
rectomy shonld be idered. This is g ly pest 4
only if the main brunt of damage invobves a single kidney,
as shown by pyclography and differential function studies.

Revar CARDUNCLE AND PERINEPSOUC ABSCESS

Organisms which invade the kidney may produce a local-
ized area of suppuration, The source is usually 2 bacteremia.
The only mamfestations are feves, chils, and leucocytosis.
There are usually no signs indicating the site of infection.
As a rule, the p of renal carbuncle is not suspected
until st ruptures to the pelvis to load the urine with pus
cells and bacteria, or unts it penetrates outward to produce
a perinephnc abscess, In the former instance, the initial
di: is is usually pyelenephntis with the conj ofa
unilateral ureteral block temporarily released to allow the
entry of exudate into the urine. The presence of perinephric
abscess cannat be detected early, the process presenting
only as an obscure fover wath leucocytosis. After 1 to 2 weeks,
however, bulging in the flank or back on the invohed side
often becomes apparent. X-ray of the abdomen reveals un-
ilateral obhteration of the psoas shadow; this may be de~
tected in some wstances before a mass is palpable.

The medieal treatment of renal carbuncle is usually the
same as for acute pyelonephritis, the choice of drug depend-
ing un the nature and sensitivity of the responsible organism
{often Staph, eureus). U precise bacteriological data are
ot available, it is probably best to mve large doses of erys.
talline peniailhn G (2,000,000 to 4,000,000 units in divided

doses darly per day) or a combination of @5 gm,
each of erythromycin and chl henicol every 8 houss,
orally or p fly. The ch herapy of ¢ b

abscess is the same. § i Itation is in all

3.4
cases because, in some, final cure can be effccted only by
incasion and drainage.
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by other types of bladder infection. Later in the course of
the disease, often when the kidneys are the site of extensive
caseous necrosis, cavitation, and excavation, there may be
some flank discomfort or mild costovertebral angle tender-
ness. Constitutional reaction, if present, 15 usually slight.
Examination of the urine reveals, as a rule, hematuria, py-
uria, and albuminuria of varying degree; any of these ab-
normalities may be present alone.

The diagnosis of tuberculous pyelonephritis should be
suspected in any patient with a pulmonary lesion, urinary
tract symptoms, or abnormal urine from which organisms
cannot be recovered by the usual methods of culture. The
disease must also be considered in any case of unexplained
dysuria, hematuria, pyuria, albuminuria, or any combination
of these abnormalities. Pyelography, cystoscopy, and possibly
ureteral catheterization are indicated 1n all such instances.
The diagnosis is confirmed by isolation of tubercle bacilli
from urine cultured in appropriate media and inoculated into
guinea pigs. Acid-fast stains of urme may be misleading
because of confusion with the smegma bacillus (M. smeg-
matis), an acid-fast organism commonly present on the
external gemtalia.

The treatment of tuberculosis of the kidney is the same
as that used when the lungs are involved. The administra-
tion of 1 gm. of streptomycin mtramuscularly twice a week
plus 10 to 12 gms. of para-aminosahcylic acid orally per
day has proved curatve in many cases when continued for
a full year, The same quantity of streptomyecin given to-
gether with isonicotinic acid hydrazide (8 to 10 mg. per
Kg. of body weight), is also lughly effective. Unless fheY
are very 1ll, patients may be permitted at first to continue
their usual occupation on a half-time basis, providing they
do not carry out strenuous physical activity and do mot
have an open pulmonary lesion. After 8 to 6 montbs, they
are allowed more activity. In cases in which renal tubercu-
losis is far advanced at the time therapy is initiated and
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ing and fuctuation of the gland which feels hard when the

capsule is under severe tension. The abscess may rupture

into tho urethea; this is accompanied by a discharge of pus

and blood. Recurrences of prostatic infection may develop

in patients who have had a prostatie abscess. Acute gono-
PSS )

coccal p is freq y fated with seminal ves-
feulitis and epididymitis, but either of these may complicate
acute infections of the p due to other organi

The cleonic stage of gonerthea may be symptomless;
however, there may be a small amount of mucoid urethral
discharge in the moming {gleet} or urgency and frequency
of urination. In a small number of patients, clronic prosta-
titis may develop and persist for a long time without giving
1ise to Symp When ifestations are prescnt, they
include backache, persistent discomfort or a feeling of full-
ness in the perineum, wrinary frequency, reewrrent noc-
turnal emissions, pain and buming aloag the course of the
urethra {referved at times to the glans penis), and occa-
sionally pain and buming in the urethra dunng coitus and
after ejaculation. The prostate feels soft in the mild cases,
and hard and i Jar in the more ad d ones. Prostatic
massage yields fuid which contains a large number of leu-
cocytes. It must be emphasized that other organisws, usu-
ally those responsible for unnary tract infection or epidid-
ymutis, are responsible for chronic prostatitis more fre-
quently than the g T must be selected
on the basis of the nature and sensitivity of the oyganisms
isolated from the prostatic secretions,

Gonosrhea and Cther Infections
of the Cenitalia in the Female

Gonwrthea in the female often begins, as in the male,
with acute urethrihs which produces dysusia, frequency and
a purulent exudate. Cervicitis may be present at the same
time and be responsible for 2 profuse vaginal discharge. The
disease may spread to Skene’s and the Barthohn glands and



CHAPTER XIX

GENITO-INFECTIOUS
DISEASES

GonorruEA AND OTHER ACUTE ProGeNIC INFECTIONS
OF THE GENITALIA

Gonorrhea in the Male

The incubation period of gonorrhea is 8 to 5 days. The
initial lesion of the disease in the male is acute anterior
urethritis. This is characterized by a purulent urethral
discharge and burning on urination. When diagnosed and
treated carly, the disease 1s brought to an abrupt halt, With-
out treatment, spread of infection takes place locally at first
and then may become dissemmated with distant foci.

Acute prostatitis may follow the anterior urethritis of
gonorrhea. Urinary retention, fever, and a sensation of full-
ness in the rectum are the common manifestations. In
some cases, chills and fever are the only symptoms. Palpa-
tion of the prostate reveals it to be enlarged, tense, and
tender. Prostatic fluid obtained by massage contains pu-
merous leucocytes and the characteristic gram-negative,
biscuit-shaped diplococei. Acute prostatitis may be due to
organisms other than the gonococcus. The etiology is not
distinguishable on clinical grounds alone; 1t can be estab-
lished only by bacteriologic study. Gram-negative organ-
isms (E. coli, Proteus) and pyogenic cocci (Staph. aureus)
may be the causative agents. Rarely, prostatic abscess fol-
lows gonorrhea; 1t is produced more frequently by other
bacteria. In these cases, there is fever and eventual soften-

814 —
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infection may be suspected on the basis of the appearance of
the vaginal disclmge, it is confirmed by demonstration of

the ities in a hanging drop p ion of the vaginal
fluid, In other types, the ctmlugy is cstabluhed by isolation
of the causauve organi d's medium should al-

ways be used in order that Candida may wot be overlooked.
Monilia vaginitis in non~prcgn:mt patwnts must be savesti-
gated from the 3 of diak titus, since it may

be the first dcpnnurr: from health noted by the female dia-
betic.

Acute pelvic iaflammatory discase may result from ex-
tension of infection from the cervix and is due to the gono-
coceus in about 60 per cent of cases; the remainder are

duced by bic or serobic strep i or by Staph.
asreus and frcqucntly Eullow puerperal or post-abartal in-
fections, Acute pebe infk y discase may

be an immediate sequel of gonon'hca or may oceur months
or eves years after the priwacy mfection, The main impact
of the gonococcus is an the mucosa of the Fallopian tube;
this becomes reddened and swollen and 15 covered by a
purulent exudate which may escape into the peritoneal
space to produce pelvic ab bontis, or acute peri-
tovitis Adhesions and searring occur and Jead to pyosalpinx
and stershity. When stophylocoeci or sticptococei are the

agents responstble for acute salpi the isms reach
the tubes by way of the vetns :md lympbancs of the broad
g thrombop , Iym-

h is, and p hangtis wth cellulxus and aven

abseess of the bro:xd Iigamauts are frequent. Although the
wealls of the tubes are thickened, the lumina are patent and
neatly normal in diameter; this xs lhe reason that s\en}ny xs
much less frequent :Lfter p or
than after i jon. The symp and signs of
scute pelvic inflammatory disease are the same regardless
of the nature of the organism which produces it and consist
of feves, often of high degree, chills, navsea and vomiting,
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become chronic. Not all Bartholin abscesses are, however,
due to the gonococcus; Staph. aureus and gram-negative
organisms of the enteric group produce infection in these
glands more commonly than does the gonococcus. The in-
fected organ is turgid, swollen, and pamnful, and purulent
exudate can be expressed from the duct opemng. The over-
lymng skin is red and tender. There is usually some degree
of fever, and walking may be difficult because 1t produces
pain.

In the prepubertal child and occasionally in post-meno-
pausal adults, the picture produced by gonococcal mvasion
is acute vulvovaginitis, a lesion which rarely, if ever, 1s seen
in the menstruating female. The vulva is red and edematous,
the vaginal walls are markedly inflamed, and there is a pro-
fuse, creamy, vaginal discharge which contains the gono-
coccus, usually in large numbers.

In menstruatmg women, Trichomonas and Candide
(Monilia) produce vaginal infection most often. With tri-
chomonas vaginitis which is frequently contracted from the
sexual partner (the organisms are present in the prostate),
the mucous membrane is reddened and the posterior fornix
often presents the almost pathognomonic strawberry-like
appearance. Small erosions may be present on the cervix.
The discharge may be thin and milky but is often very thick,
white, or yellow-white, and has a “foamy” or “bubbly” ap-
pearance. Dyspareunia is common. In mycotic vaginitis
(Monilia), most common during pregnancy, the vulva is
reddened, edematous and sometumes the site of thrush-like
patches on the surface; the outstanding symptoms are itch-
ing and burning, The entire vagina is reddened and a co-
plows, thin to thick, white, highly acud discharge is present.
Other organisms which may produce acute vaginitis are the
beta-hemolytic streptococeus, Staph. aureus, and E. coli; the
latter has been isolated only from post-menopausal women.
The signs and symptoms are similar to those present with
other infections in this area. The diagnosis nf Trichomonas
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detected over the liver, Small pleural effusions may in-
frequently develop on the side of the lesion. The discaso
usually subsides in 1 to 4 weeks, cven without specific ther-
apy, but Jeads to the formation of “viohn string” adhesions
within the abdomen.

Mono- or polyarthnii ig w o} and in-
volving pnmanly the larger joints, may otcur at any time
during the course of gonorrhea. Tenosynovitis, especially
of the wrists, Gorsum of the bands and feet and in the areas
of the internal and external malleoli, is a frequent accom-
paniment of the joint invelvement and helps to distinguish
gonococeal from other types of arthritis, Purulent conjunc-
tivitis may be present at the same time. In patients with
urethritis, conjunctivitis and polyarthntis, there may be
confusion with Reiter’s syndrome, a disease of unimown
etiology, differentiation can be made on the basis of positive
bactenologic and serclogic evidence for gonococcal infecs
tion. A rare compheation of gonorthea is a sharply demar.
cated thickening of the skin which may become necrotic
on the soles of the feet, this is keratosis blenonbagica and
has also been observed in Rester's syndrome

When the gonococeus mvades the blood stream, it may
produce focal infection i vanocus organs Acute purulent
meningiis, indistinguishable from that prodeced by the
memngococcus and other baclena may appear and can be

f d only by mi 1 studies Af
lesions may occur in almost any tissues. Acute endocarditis
may develop, the aortic valve bemg affected most e
quently Involvement of the right side of the heart is more
frequent with gonococeal than wath other types of endocar.
ditis. A commun feature of this disease is a dady double
spike of fever.

The presumptive diagnosis of acute gonorthea is made
by demonstration of typical biscmt-shaped gram‘negame
diplococct, many of which are situated intracellularly, in
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pelvic and lIower abdominal pain, abdominal distension, ri-
giduty of the abdominal muscles, and extreme tendemness of
the adnexa. Pelvic examination in the acute stage reveals
pain on attempted movement of the uterus which 15 usually
fixed. When this subsides, a small indefinite mass adherent
to the ovary can often be detected. The presence of a com-
plicating pelvic abscess is suspected if fever and pelvic
pain persist, and examination discloses fluctuation in the
cul-de-sac, the sides of the pelvis, or along the posterior
vaginal wall.

Chronic pelvic inflammatory disease with endometritis
and salpingitis may follow gonococeal infections or those
produced by other organisms. Pyosalpinx is usually the re-
sult of gonorrhea; the organisms often disappear within a
short time of the development of this lesion so that the
contents of the occluded portion of the tube are stenle. The
signs and symptoms of chronic pelvic inflammatory disease
are: (1) severe, moderate, or mld pain (often described as
a bearing down or aching discomfort in the lower abdomen
or pelvis) which is exaggerated just before or during men-
struation, (2) backache, (3) rectal discomfort, {4) changes
in menstrual rhythm, (5) menorrhagia or metrorrhagia, (6)
vaginal discharge, (7) sterility, (8) bladder irritability, and
(9) tender, irregular and fixed mass on both sides of the
pelvis or filing the cul-de-sac.

Extra-Genital Complications of Gonorrhea

An infrequent complication of gonorrhea in the female
is perihepatitis, peritonitis involving the upper abdomen.
This is known as the Curtis-Fitzhugh syndrome and may
develop as late as 5 years after acute gonococcal urethrtis.
1t is usually heralded by the sudden onset of sharp upper
abdominal pain which may be referred to the right shoulder
or exaggerated by coughing or deep breathing. A moderate
degree of fever is common. A friction xub is occasionally
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Syprouas

T. paftidum Grst imades the skin and then spreads to the
lymphatics and blood stream. Spirachetemia may occur sev-
eral weeks before the appearance of the pnmary fesion; de-
position of the organisms in various tissues at this tune is
responsible for many of the later manifestations of the diy-
ease.

The incubation period of the primary lesion of syphilis,
the charere, varies from 10 to 90 days. It appears at the site
of inoculation of the spirochetes usually about 3 to 8 weeks
after csposure and consists of @ solitary, indurated, non-
painfol ulcer which is often accompanied by painless en-
Targement of the regional lymph nodes (satellite bubo) and
which heals slowly with sear formation. Multiple, small, and
even painful chancres may develop and cawse diagnostic
confusion, The fesion 15 on of near the genstalia m 93 per
cent of cases In the male, it most often appears on the pre
puce or coronal sulcus; it may mvohe the glans, pemie
shaft, pulns, scrotum, or be miraurethral in location. In the
female, it 15 most commonly found on the laba or in the
fourchette; 1t may also be present on the cervix, perineum,
pubs, clitords, or in the usethra. Multiple chancres are not
sare in women. About 5 per cent of the primary lesions of
syphilis oceur on the hips, mouth, or female breast.

The secondary stage of syphibs usually appears about 6
weeks after the primary lesion. In some patients it develops
without a detectably preceding chancre, in others, it 1s
entirely absent. The skin lesions of sccondary syphilis are
very vansable 1 morpholegy and may be confused with o
number of other di Papufar, [opapular, pustuk:
spnular, and follicular eruptions may appear; vesicl

es, bow-
ever, are never present, The sash is commonly widespread,
and frequently wwvolves the palms, soles, and face in ad-
<tion to the rest of the body a0d is sometimes prusitic. The
mouth is often involved. Painless, superficial ulcers are
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gram-stained smears, However, since non-pathogenic Neis-
serig are very frequently present on the genitalia and cannot
be distinguished from the gonococeus morphologically, dis-
charges should always be cultured and the organsms iso-
lated and identified by a positive oxidase test and sugar
fermentation reactions. In cases of arthritis or other acces-
sible focal lesions, every attempt should be made to recover
the bacteria. Blood cultures must always be obtained when
disseminated infection is suspected or when the possthility
of endocarditis is considered. All cultures should be meu-
bated in an atmosphere of 10 per cent carbon dioxide. In
obscure cases, complement fixation tests for the gonococcus
may be of value.

Penicillin is the drug of choice for the treatment of all
types of gonococcal infection. A single injection of 300,000
units of procaine penicillin cures most acute cases; if the
disease persists after 8 to 4 days, another injection of the
same quantity is indicated. A watery urethral discharge may
be noted in as many as 20 per cent of males even after the
organisms have been eradicated. In more deep-seated and
in chronic gonococeal disease, the same dose of penicillin
should be administered for 7 to 10 days. When serious
systemic involvement such as acute endocarditis 1s present,
aqueous benzyl pemaillin G must be employed; the dose
and duration of therapy are the same as for other forms of
acute valvular infection (Chapter VIII). All cases of gono-
coceal infection, whether acute or chrome, should be studied
for the possibility of syphilis by repeated serologic tests.

Acute gonorthea 1s easily preventable. The administration
of a single dose of 250,000 units of crystalline penicillin G
orally within 2 to 8 hours after venereal contact will prevent
the development of the disease in practically all instances.
Such prophylaxis is, however, probably not cffective
against syphilis; patients given this kind of protection must
be followed carefuily for some time to rule out the presence
of luetic infection.
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Syemus

T, pallidum first invades the skin and then spreads to the
Iymphatics and blood stream. Spirochetemia may oceur sev-
eral wecks before the appearance of the primary lesson, de-
pasition of the organisms in vanous tissues at this time is
responsible for many of the later manifestations of the dis-
ease.

The incubation period of the primary lesion of syphilis,
the chancre, varies from 10 to 90 days. It appears at the site
of inoculation of the spirochetes usually about 3 to 8 wecks
after exposuse and consists of a sohtary, indurated, non-
painful uleer which is often accompanied by painless en-
largement of the regional Jymph nodes (sotelfite bubo) and
which heals slowly with scar formation. Multiple, small, and
even painful chancres may develop and cause diagnostic
confusion. The lesion is on or near the gemtalia in 95 per
cent of cases. In the male, it most often appeass on the pre-
puce or coronal sulcus; it may involve the glans, pende
shaft, publs, scrotum, or be intranrethral in Iocation. In the
female, it s most commonly found on the labia or in the
fourchette, it may also be present on the cervix, permeum,
pubis, clitosss, or in the urethrs. Multiple chancres are not
rare 1o women. About 3 per cent of the pnmary lesions of
syphilis occur on the hps, maouth, or female breast.

The sccondary stage of syphdlis usnally appears about 8
weeks after the pnmary Iesxon In some patients it develops
without a k in others, it is
entizely absent. The skin lesions of secondary syphilis are
very variable in morphulugy and may be caufuscd wuth Y
number of other 4 Papular,
annular, and follicular eruptions may appear, esxclcs, how—
ever, are never present. The rash 15 commonly widespread,
and frequently involves the palms, scles, nnd face n ad-
dition to the rest of the body and is sometimes pruritic. The
mouth is often fnvolved, Painless, superBeial uleers are
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gram-stained smeass. However, since non-pathogenic Neis-
serig are very frequently present on the genitalia and eannot
be disti guisk d from the g mm" logi 1y, dis-
charges should always be cultured and the organisms ise-
lated and identified by a positve oxidase test and suga
fermentation reactions. In cases of arthritis or other acces-
sible focal lesions, every attempt should be made to recover
the bacteria, Blood cultures must always be obtained when
disseminated infection is suspected or when the possibility
of endocarditis is considered. All cultures should be inct
bated in an atmosphere of 30 per cent carbon dioxide. In
obsctire cases, complement fixation tests for the gonocoecus
may be of valve.

Penicillin is the drug of choice for the treatment of all
types of gonococcal infection. A single injection of 300,000
units of procaine penicillin cures most acute cases; if the
disease persists after 8 to 4 days, another injection of the
same quantity is indicated. A watery urethra] discharge may
be poted in as many as 20 per cent of males even after the
or have been eradicated, In more deep-seated and
in chronic gonacaceal disesse, the same dose of penicilim
should be administered for 7 to 10 days. When serious
systemic fnvolvement such as acute endocarditis is presest,
aqueous benzyl penicillic G must be employed; the dase
and duration of therapy are the same as for other forms of
acute valvular infection (Chapter VIIL). Al cases of gono-
coceal infection, whether acute or chronie, shonld be studied
for the possibility of syphilis by repeated serologie tests.

Acute gonorrhea is eassly preventable. The administration
of a single dose of 250,000 units of crystalline peniollia G
orally within 2 to 8 hours after venereal contact will prevent
the development of the disease in practically all instances.
Such prophylaxis is, however, probably not _eﬂ'cch\'e
against syphilis; patients given this kind of protection must
be followed carefully for some time to rule out the presence
of luetic infection.
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Syriuuts

T. pallidum first invades the skin and then spreads to the
Tymphaties and blood stream. prrochctemxa may oceuar sev-
cral weeks before the appearance of the primary Jesion; de-
positson of the organisms in various tissues at this time is
responsible for many of the later manifestations of the dis-
ease.

The mcubation period of the primary lesion of syphilis,
the chancre, varies from 10 to 90 days. It appears at the site
of woculation of the spirochetes usually about 3 to 6 weeks
after expasure and consists of a solitary, indurated, none
painful ulcer which 15 often accompanied by painless en-
largement of the regional tymph nodes {satelite bubo) and
which heals stowly with scar formation. Multiple, smali, and
even painful chancres may develop and cause diagnostic
confusion. The lesion is on or near the gemtaliz i 83 per
cent of cases. In the male, 1t most often appears on the pre-
puce or coronal sulcus; it may imvolve the glans, pende
shaft, pubns, scrotum, or be sntraurethral in location. In the
female, 1t 15 most commonly found on the labia or m the
fourchette; it may also be present on the cervix, perineum,
pubs, clitoris, or in the urethnz, Multiple chancres are not
rare in women. About 3 per cent of the prmary lesions of
syphilis accur on the lips, mouth, or female breast.

The secondary stage of syphilis usually appears about 6
weeks after the pnmary lcsxon 1In some patients it develops
without a & h in others, it 1s
entirely absent. The skm lesxons of secondary syphilis are
very variable m morphology and may be confused thh a
number of other d Papular,
amnular, and follicular ernptions may appea.r, vesicles, how-
ever, are never present. The rash 13 commonly wxdesprcﬂd
and frequently mvolves the palms, soles, and face in ad-
dition to the rest of the body and is sometimes pruritic. The
mouth is often involved. Painless, superficial ulcers are
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present on the buccal surfaces, tongue, and inner aspects of
the Lps; these are covered by a thin, grayish exudate
which contains large numbers of spirochetes and are known
as “mucous patches”, Erosions may appear at the palpebral
fissures (split papules) and be mistaken for perléche or
riboflavin deficiency. Broad, flat, wart-Itke lesions—condy-
lomata—are found on the Jabia majora, perineum, and anal
regions; these are highly infectious.

Other manifestations which are present in secondary
syphilis are malaise, lassitude, headache, fever, myalgia,
and generalized lymphadenopathy; the nodes are vsually
quite large and not tender. The spleen is sometimes pal-
pable. Alopecia may be striking. Irttis and neuroretinitis
with blurring and hyperemia of the optic nerve head and
retinal edema appear in a small number of cases. Skeletal
lesions develop in some instances; the tbia, skull, and
sternoclavicular joints are most often affected and are the
site of localized areas of swelling and tenderness. X-ray 1
these cases reveals periostitis or destructive lesions of the
bone. Arthralgia and hydrarthrosis are occasionally present.
Acute nephrosis with proteinuria, edema, and hypercholes-
terolemia may occur. Central nervous system mnvolvement
with meningitis or cranial nerve palsies takes place in some
patients. The serologic test for syphilis is positive in 100 per
cent of cases in this stage of the disease.

The primary and secondary stages of syphilis when skin
and mucous membrane lesions are present are the most in-
fectious periods. Genital condylomata and oral mucous
membrane lesions are very contagious, Milk, tears, saliva
and semen are not nearly so dangerous. The blood of pa-
tients in these stages of lues may contain spirochetes and
should never be used for transfusion, this is true even during
the incubation peniod at the time when sexopositivity has
not yet developed. The risk of transmitting syphulis by
direct contact or blood transfusion is greatest in the ﬁrst.'i
years after acquiring infection; it is neghgible after this.
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The disease can be transmitted to the fetus for as long as
10 years after it is acquired; this occurs most often, how-
ever, during the first 4 years.

Latent Syphilis

The latent stage of syphilis is the phase in which there
are no clinical signs or symptoms. One-third of pahents
cannot recall a primary lesion or secondary manifestations.
The diagnosis in this stage is made entirely on the demon-
stration of a positive serologic test. Most cases of latent lues
have developed sufficient resistance to prevent late clinical
manifestations from appearing Approximately 75 per cent
will remain latent even in the absence of specific therapy.

Many organs and tissues may be involved during the

i temia which ch the early phases of syph-
i]:s but may not show evidence of dysfunction until many
years Iater. The skin may be the site of small nodular lesions
or ulcerating gummas. The latter start as painless subcutane~
ous tumors which gradually soften and rupture; the former
are slightly raised, reddish brown lesions which often coa-
lesce to form serpiginous lesions. Gummas may also be
present on the mucous membranes of the nose and throat
where they produce pain and destruction of the hard palate
and nasal septum.

The bones are often involved durnng the latent stage of
syphilis Periostitis is the commenest lesion, it is observed
1 the skull and tibia most frequently, and in the clavicles,
humerus, ribs, and nasopalatine structures less often. Os-
teolytic lesions may be present m the skull. The develop-
ment of the so-called Charcot joint 1s due to destruction of
proprioceptive nerves in tabes dorsals; usually a smgle
welght-bearing joint is affected such as the knee, ankle, hip,
and occasonally the spue.

The intestinal tract 15 jnvolved in some cases of
latent }nes Small or large gummas of the Iiver have been
abserved; hepar lobatum follows bealing, The stomach is
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rarely affected; there is diffuse granulomatous infilration
leading to annular constriction, ulceration, and obstruction
in the area of the pylorus. Involvement of other parts of the
intestinal tract is exceedingly uncommon. Gummas may de-
velop on the vocal cords and be responsible for ulcer forma-
tion. Rarely the traches, bronchi, lungs, or mediastnal
lymph nodes may be the sites of syphilitic infection. Inter-
stitial nephnitis is seen occasionally; gummas of the kidoey
are very rare.

Involvement of the heart and aorta accounts for the
majority of deaths in syphilis. Cardiovascular Iues js more
common in men than in women and in Negroes than in
white patients, The manifestations usually appear 20 to 30
years after infection. The commonest lesions are (1) dilata-
tion of the aortic ring producing aortic insufficiency and
progressive heart failure, and (2) aneurysm of the aorta.
The coronary arteries may be involved. Gumma of the myo-
cardium has been noted, and it has been suggested that
syphilitic myocarditis may also occur. The reader is re-
ferred to any authontative textbook on heart disease for 2
complete description of the cardiovascular manifestations
of syphilis.

Together with cardiovascular lues, involvement of the
central nervous system accounts for 90 per cent of the
deaths from syphilis. Only about 10 to 13 per cent of pa:
tients develop nervous system mamfestations; these are dis-
cussed in detail m Chapter XIII.

Infection of the fetus usually occurs after the fifth month
of pregnancy in syphilitic women. It takes place most oftea
when early untreated ues is present in the mother, although
it is sometimes observed even when she s in the latent
stage. The pregnancy may terminate in stillbirth, premature
delivery, or the birth of an infected chuld. The maternal
disease becomes attenuated as its duration is prolonged and
the possibility of fetal infection decreases with each sue-
ceeding pregnancy, The gravid state may have a beneficial
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effect on syphilis; late ifestations are less in
multiparous women. The lesons of early lues may be sup-
pressed.

Infection of the fctus leads to congenital syphilis which is
often an overwhelming infection. The infants are severely
1l, yndernourished, and dehydrated. The most common
lesions involve the skin and consist of fissures, condylomata
and bullae, Pcmstcnt rthinitis, tendemess over the long
bones, and pseuc Iysis are In late congenital
syphilis (sccand dccadc of hfe), signs of central nervous
system imvolvement may appear. Nerve deafness, optic
atrophy, or parcsis are the outstanding findings; the prog-
nosis of these lesions is serious. Cardiovascular mvolvement
is very rare. The typical late stigmata are Hutchinson tecth,
frontal bossing, high arched palate, saber shins, “mulberry”
first molar teeth, intersttial keratitis, deafness, and occa-
sionally hydrarthrosis of the knee jownts (Chitton’s syno-
vitis ).

The diagnosis of syphilis depends on (1) detection of the
characteristic primary lesion or the mamfestations of the
secondary stage of the disease, (2) demonstration of spiro-
chetes by dark-field examination of lesions, and (3) the
presence of a positive serologic test. When the chancre is
single and appears in an arca where 1t can be visualized, it
is highly suggcsuvc of syphulis, especially if a good hnstory

of I contact is elicited; dark-field ination of the
Jesion must nevertheless be camed out in every instance.
The chancre may not be detectable; this is the case when
it develops 1 the urethra. Dark field study may be of great
help in making the diagnosis in the secondary stage of the
disease; the “mucous patches” in the mouth or the penanal
condylomata are a very good source of treponemes. If the
dark field esamination 15 positive and the serologic test
negative, the serum should be restudied weekly for the frst
2 to 8 weeks, and every few weeks thereafter.

The most important diagnostic procedure in syphilis is
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serologic study. A number of variations of complement fixa-
tion and flocculation tests have been devised; certain ones
are preferred over others by some laboratores. In our ex-
perience the Kahn and Hinton tests have proved very ac-
curate. While these tests may be negative very early in the
infection, seropositivity develops within a few weeks. They
are positive in secondary and latent Iues. In cases with
neurologic involvement the reaction may also be obtained
with the spinal fluid. Ten to 15 per cent of patients with
cardiovascular syphilis have a negative Hinton reaction.
‘While the blood and spmal fluid are positive in early tabes,
they are negative in 25 per cent of cases in which tabes
dorsalis has been present for some time. It is important to
titrate the level of reagin in the blood in every case. This is
of help in detecting biologic false positive reactions and i
following response to therapy.

The serologic test for syphilis may be positive in some
instances when the disease is not present; this is known as
a biologic false positive reaction (BFP) and may be de-
tected for only a short time (less than 3 months) or persist
indefinitely. Acute BFP has been observed after cowpox
vaccination and in malaria, infectious mononucleosis, an
some cases of “viral” pneumonia. More or less permanent
BFP 15 observed in some healthy individuals or mn those in
whom a chronic constitutional disorder such as disseminated
lupus erythematosus, sarcoidosis, | gout, ot
diabetes mellitus is present. The diagnosis of a biologic
false positive reaction must not be made when the spinal
fluid is abnormal and gives a positive serologic test.

A very helpful procedure in establishing the presence of,
or ruling out, BFP is the treponema immobilization test
(TPI). This reaction is never positive unless syphilis or
some related spirochetal infection such as yaws 1s present;
it usually appears at the same tume as Hinton or Kahn posi-
tivity. It depends on the presence of antibody in the serum
of luetic patients which, when mixed with spg_’oﬁllews,
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causes cessation of movement of the organisms. TPI is al-
ways negatise in acute BFP reactions. It is positive in 88
per cent of untreated cases of late clinical or late latent
syphilis. Sixty per cent of treated paticnts develop a nega-
tive TPI within 6 months; a negative test without therapy
is extremely rare. Faure of the reaction to disappear after
antiluetic docs not indi a poor prognosis. Ap-
proximately 43 per cent of treated individuals with a per-
sistently positive Hinton or Kahn reaction have a negative
TPL The treponema immobilization test is not a satisfactory
procedure for evaluating the result of treatment; its persist-
ence may be related to immunity to reinfection if the num-
ber of spirochetes to which a patient is exposed is small. In
a rare case, TPI is positive in some instances when the usual
serologic tests are negative, this indicates the presence of
syphilis and has recently been deseribed in some cases of
cardiovascular lues.

The therapy of syphilis has been markedly sunplified by
the availability of pemicillin. Metallotherapy nced not be
applied in any case. The treatment of carly and late syph-~
ilis is the same, it is altered only when evidence of nervous
system involvement is present. In patients with normal
spinal flud, the usual regimen consists of the intramuscular
injection of 600,000 units of procaine penicilin daily for 10
days. When the spinal fluid is abnormal, the same type and
quantity of antibiotic are employed for 15 days. It is not
nceessary to give bismuth prior to peneillin in cases of
cardjovascular lues. The use of fever in paresis or tabo-
paresis is no longer indicated. It should be pomted out that,
regardless of how effectively penicillin eradicates the spiro-
chetes from the tissues, it merely halts the disease at the
point at which therapy is started Dysfunction of various
organs already established will not be reversed; only pro-
gression will be arested. Some paticnts given penicillin de-
velop fever and a variety of diffuse rashes within 8 ta 12
hours after the first injection; this 15 the Jarisch-Herxheimer
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reaction and does not contraindicate the further use of the
antibiotic.

The ease with which syphilis can now be treated has made
many physicians and patients complacent about this dis-
ease. Indeed, it has recently ceased to be the practice in
some hospitals to carry out routine serologic testing in all
patients admitted. The neglect of this procedure is to be
deeried, since it can result only in failure to detect and
treat a significant number of cases. There has also been some
relaxation in follow-up study of all contacts of a proved case
of syphilis, This must always be carried out intensively in
every instance. Syphilis bas not yet been brought under con-
trol. While there was an appreciable drop in its incidence for
same years after penicillin therapy became available, most
recent surveys indicate that it is again increasing, especially
in adolescents and young adults. This reflects some degree of
neglect in detection of contacts and their treatment. The
importance of this aspect of the problem of syphilis cannot
be overemphasized, Unless it 1s i ively pursued, efforts
at the control of this disease will falt short of their ideal goal.

CrANCROID

The causative organism of chancroid is Hemophilus
ducreyi. The average incubation period is 3 to § days
although it may be as long as 10 days or as short as 24
houss. There is a predilection for mvolvement of the skin
rather than the mucous membranes. The common sites for
development of lesions are the internal surface of the pre-
puce, frenulum, shaft of the penis, perineum, anus, sesotumn,
labia minora, clitoris, fourchette, vestibule, ar cervix. Jid
most cases the lesions are multiple and are present also o»
the lower abdemen and the thighs because of estension an
autoinoculation. Far less commonly, the disease may in-
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volve the hands, fingers, lips, and tongue. Extragenital le-
sions are more frequently seen in women than in men.

Four types of ulcers may occur. The most benign of these
is transient and heals in 4 to 6 days. The second variety is
a papular leston which has characteristics of both chancroid
and syphilis, which is often an associated discase. The third
type is the so-called phagedenic uleer in which there is
rapid, progressive tissue destruction. The fourth is the giant
ulcer which slowly mncreases in size until all of the skin of
the thigh and scrotum 1s involved, becomes gangrenous,
and is sloughed off.

The localized ulcerations which characterize chancroid
are rarely 1 by jonal 3 until
the development of buboes. Fever, malaise, local pain, and
leucocytosis occur in proportion to the degree of lymphad-
enitis, tissue destruction, and secondary infection. Pain is
the most frequent symptom. Tendemess may be present at
the site of the ulceration, but it usually accompanies the
appearance of buboes and the development of lymphangtis.
The 1nguinal glands may be so tender that walking is dif-
ficult. Phimosis and the development of a preputial lesion
may make unnation extremely uncomfortable.

In untreated cases the disease is characterized by the
development of ulcers which last an average of thirty days,
even when there 1s no contiguous spread. Some heal in 2
week, but others persist for as long as 8 months. The clin-
ical course is variable and depends on the number of ulcers
and the development of buboes which appear in half the
cases and are most common (50 per cent) in the'inguinal
regron. The ulcer begins as a pamless macule at the site of
inoculation and over a period of bours develops into a
vesicle which pustulates and breaks down. When this oc-
curs, there remams a sharply circumsenbed shallow lesion,
oval or circinord n outline, with sharply defined, indurated,
red edges. Secondary bactenal mvasion occurs withm a
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short time. The clean base becomes shaggy and necrotic,
and the sharp outline is lost as the ulcer enlarges and tends
to merge with adjacent ones which have been formed either
during the first infection or by autoinoculation. To be dif-
ferentiated are the lesions of syphilis, lymphogranuloma
venereum, and granuloma inguinale.

Lymphadenitis develops 3 to 4 days after the appearance
of the ulcer. It is preceded by lymphangitis which presents
as tender cords radating from the skin lesion to the regional
Iymph nodes, When suppuration takes place, rupture often
occurs, with the release of foul blood-tinged pus. Although
healing may follow emptying of the bubo, the infected node
sometimes closes before healing has started and the whole
cycle is repeated.

The complications of chancroid are due to the disease it-
self or to the coexistence of another infection such as un-
recognized syphilis or lymphogranuloma venereum. Fuso-
spirochetal organisms may invade the chancroidal lesions
and produce rapidly advancing and undermining ulceration.
Balanitis, phimosis, paraphimosis, and destructive balano-
posthitis may occur. Gangrene, with loss of large amounts of
tissue on the medial aspects of the thighs, develops in some
cases and spreads to mvolve the scrotum and penis which
may be sloughed off.

The diagnosis of chancroud is frequently made clinically
on the basis of the appearance of the lesions and the course
of the disease. The causative organism is often difficult to
isolate from the lesions. The presence of this infection is
strongly suggested by gram-stained smears which reveal
the characteristic gram-negative rods. Isolation of H. du-
creyi in coltures madie from bubo pus collected aseptically
establishes the presence of the disease. The Ito-Riesteema
test (endermal injection of sterile bubo pus) is positive
in 96 per cent of cases. A positive reaction indicates infec-
tion of longer than a weeks duration, Falsely positive tests
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are obsenved in 10 per cent of patients sost of whom have
Yymphogranuloma venercum, This discase and syphilis must
always be ruled out.

Chaneroidal nleers, when untreated, heal very slowly.
Local therapy is without benefit. Antimicrobial agents
should be given as soon as the diagnosis is made. Sulfadia-
zine {full doses) cures most cases within 2 weeks with a
low incidence of relapse. The tetracycling compounds {Au-
reomycin, Terramycin, Achremyein) are the drugs of cholce.
A dose of 0.25 to 05 gm. 4 times a day for 10 to 12 days
heals the lesions in most mstances within one week; the en-
Yarged lymph nodes disappear rapidly. Antibiotics alone wil
not always cure the bubo; aspiration may be necessary,
Incision and drainage are not advisable,

Granuroma IscuiNae

The nature of the ctiol agent of granul i ¥
has Jong been xa doubt. However, at present s dxought by
most observers that the characteristic Donovan body is &
bacterium which can be cultivated by specal technics, It
has not been posstble to transmit the disease using pure
cultures of this orgamsm, which 13 encapsulated, gram-nega-
tive, and shaped Itke a “closed safety pin”. Donovenia granu-
lomatis does not grow on srdmary media, but will prohfer-
ate in the yolk sac of the embryonated chicken egg, in yolk-
agar and 1 Levimthal-beef heart mft media.
No lab ry animal is ptible to miecti

The lesions of granuloma mgumale are located on the ex-
ternal genitala, perincum, and perianal region most fro-
quently In the female, the vagma, cervix, body of the
uterus, tubes and ovanes may be infected. About § per
cent of cases have extragemital mvolvement. No area of the
shin is mmune. The sealp, eyelds, face, neck, trunk, ex-
trenuties, lips, gums, mouth, pharynx, larynx, and colon may
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short time. The clean base becomes shaggy and necrotic,
and the sharp outline is lost as the ulcer enlarges and tends
to merge with adjacent ones which have been formed exther
during the first infection or by autoinoculation. To be dif-
ferentiated are the lesions of syphilis, lymphogranuloma
venereum, and granuloma inguinale,

Lymphadenitis develops 8 to 4 days after the appearance
of the ulcer. It is preceded by lymphangitis which presents
as tender cords radiating from the skin lesion to the regional
Iymph nodes. When suppuration takes place, rupture often
occurs, with the release of foul blood-tinged pus. Although
healing may follow emptying of the bubo, the infected node
sometimes closes before healing has started and the whole
cycle is repeated.

The complications of chancroid are due to the disease it-
self or to the coexistence of another mfection such as un-
recognized syphilis or lymphogranuloma venereum. Fuso-
spirochetal organisms may mnvade the chancroidal lesions
and produce rapidly advancing and undermining ulceration.
Balanitis, phimosis, paraphimosis, and destructive balano-
posthitis may occur. Gangrene, with loss of large amounts of
tissue on the medial aspects of the thighs, develops in some
cases and spreads to involve the scrotum and penis which
may be sloughed off.

The diagnosis of chancroid is frequently made clinically
on the basis of the appearance of the lesions and the course
of the disease. The causative orgamism is often difficult to
isolate from the lesions. The presence of this infection is
strongly suggested by gram-stamed smears which reve
the charactenstic gram-negative rods. Isolation of H. du-
creyi in cultures made from bubo pus collected aseptically
establishes the presence of the disease, The Ito-Riesteerna
test (endermal injection of sterile bubo pus) is positive
in 96 per cent of cases. A positive reaction indicates infec-
tion of longer than a weeks duration. Falsely posttive tests
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Adi is of granul inguinale based on clinical fea-
tures alone is never more than presumptive and is in error
in about 30 per cent of cases. Many patients have a coexisting.
venereal discase. Although syphilis is most common, chan-
croid, lymphogranuloma venereum, and gonorrhea are not
infrequent. These as well as secondary bacterial infection
may so alter the appearance of the lesions as to make clini-
cal diagnosis dufficult or impossible. The presence of the
disease is blished by the d tion of D
bodies in materal obtained from the local lesions, Wright
stained smears prepared from the friable and beefy-red area
of the ulcer or from exudate aspirated from a pseudobub
are most helpful in diagnosis. Biopsy with tissue examina-
tion offers no advantage and is less reliable than a properly
made smear.

One of the c:udma‘ pnncxp\es in the management of pa-
tients with 1s the ition and ther-
apy of coexisting venereal disease and secondary infections.
Patients are best treated i the hospital. Although therapy
need not be continued until the lesions are fully healed, it
is important to recognize that relapses may occur as Iong as
one year later. Streptomyein, A yem, chi
and Terramycm are effective agents. Sueptomycm and
chloramphenicol cure the disease most rapidly. The former
drug is gaven in a dose of 250 mg. every 8 hours tramus-
cularly; the latter is administered in the same quantity
orally. Treatment should be continued for 10 to 12 days.
Relapse occurs m some cases with all of the drugs, and
Tequires Tetreatment About 5 per cent of cases are strepto-
mycin-resistant.

LYMPHOGRANULOMA VENERUM

The mcubation period of lymphogranuloma venereum is
2 to 30 days. The initial lesion is 2 small, evanescent ulcer
which appears on the external genitahia at the site of inocu-
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be affected. Rarely, hematogenous dissemination produces
widespread metastases in various organs, notably the bones
and joints.

The individual lesion begins as a papule which slowly
enlarges to produce a nodule from 1 to 4 cm. in diameter.
An abscess may form and the fluctuant swelling may be
mistaken for a suppurating lymph node; thus is the “pseudo-
bubo.” Rarely the nodule may regress, but ulceration usu-
ally takes place. The margins of the ulcer are distinct and
heaped up; the base is red, friable and spongy and covered
with serosanguinous fluid. Spread occurs both by continuity
and contact. Uncommonly, an exaggerated proliferative re-
action may result in the growth of large vegetating masses
which protrude from the base of the ulcer. Keloid-like Ie-
sions may appear. Secondary infection usually takes place
and may produce a foul-smelling, shaggy, necrotic sore.
With healing, atrophic depigmented scars develop and per-
manent loss of hair occurs.

Spontaneous healing is rare. Most untreated cases are
slowly progressive. The odor resulting from secondary bac-
terial invasion and necrosis makes it mcreasingly difficult for
patients to lead a normal social existence, and the appear-
ance of the ulcers often makes them a source of horror.
After many years, almost complete destruction of the ex-
ternal genitalia may occur, secondary mnfection becomes a
problem, and death follows some intercurrent disease. The
development of carcinoma at the site of long-standing le-
sions 18 surprisingly common.

The symptoms of granuloma inguinale are mostly at-
tributable to the local lesions There is usually slight dis-
comfort and profuse discharge. About a gquarter of the
patients have severe pruritus, while a smaller number suffer
burning pam. Urinary complaints are common and usually
are due to secondary bacterial infection. About 25 per cent
of cases have a systemic reaction with fever, weight loss,

and asthenia.
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loma venercum and should be gwven in full doses for 2
weeks. The tetracycline compounds are also curative; the
dose of these drugs is 05 gm. orally every 6 hours for 2
weeks. It should be stressed that none of the antimicrobial
agents aflects the late stages of the discase in which rectal
stricture or elephantiasis are present. Buboes which have
become fluctuant early in the course of the infection should
be aspirated to prevent sp rupture and
sinus formation,

1

TuBERCULOSIS OF TIE GENITAL OnGAns

Tuberculosis of the p is usually iated with the
same disease 1n the epididymis and seminal vesicles. Pri~
mary or isolated prostatic involvement is extremely rare.
Renal tuberculosis 1s present in 25 per cent of cases.

The symptoms of tuberculosis of the prostate are the same
as when other orgamisms mvade the gland. The urine is
turbid and contains tubercle bacillr. Terminal hematuria
and bloody ejaculations may occur. The diagnosis is estab-
lished by isolation and dentification of the organism from
the urine, from the prostatic fluid, or from tissue obtained
by biopsy. Treatment is essentially the same as for pul-
monary tuberculosis (Chapter VII).

Although any area of the female gemtal tract may be
the site of tuberculosis, the Fallopuan tubes are invariably
involved and constitute the initial site of infection in the
majonity of cases. The occasional exceptions are those which
follow intercourse with a male who has tuberculous epi-
didymutis. Involvement of the pelvic organs and tuberculous
peritonitis are, therefore, almost always secondary to pri-
mary disease of the tubes. Pulmonary tuberculosis is prac-
tically always present, the Jesion in the lung frequently
being mactive. Urinary and gemtal tuberculoss in the fe-
male are miot commonly associated.

Tuberculosis is the cause of approumately 5 per cent of
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lation and is seldom detected. The manifestations which
usually attract the attention of the patient first are ferer,
malaise, and headache. Within a short time, the inguinal or
femoral lymph nodes become enlarged forming the typical
buboes which are usually bilateral, develop slowly, and form
ill-defined lobulated masses. These lesions suppurate and
may rupture, producing one or more draining fistulas. With
bubo formation, headache, malaise, fever, and anorexia are
prominent. These symptoms and lymphadenitis may sub-
side spontaneously. Meningoencephalitis, keratitis, cutane-
ous lesions, and arthritis complicate the course of the disease
in some cases.

Rectal involvement occurs many years after the acute
stage of lymphogranuloma venereum. It is most common in
females because the lymphatic drainage from the posterior
portion of the vulva and vagina is to the perirectal and re-
troperitoneal lymph nodes. In the male, it is due to direct
infection of the anorectal area because the lymphatic drain-
age from the penis is to the inguinal and deep iliac nodes.
Proctitis develops with rectal bleeding and a purulent dis-
charge. Eventually, scar formation takes place and may
produce a complete fibrous ring leading to rectal stricture
which may necessitate colostomy. Another late complication
is elephantiasis of the external gemtalia resulting from
chromic lymphatic obstruction, ulceration and secondary
infection of the chronically edematous tissues is common.

The diagnosis of lymphogranuloma venereum may be sus-
pected on clinical grounds but can be proved by examina-
tion of tissue obtained at biopsy. The Frei test (best carried
out with Lygranum) is positive but does not indicate the
stage of the disease because it remains positive for many
years after the acute phase of infection. Complement-fixa-
tion studies are helpful; a rising titer as demonstrated by
study of serum specumens obtained at least 2 to 3 weeks

apart is diagnostic.
Sulfadiazine 1s effective in the *~--* =+ -¢ R B
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that this type of chronic salpingitis and endometntis can-
not be completely cured in some cases by tuberculostatic
agents alonc and recommend salpingectomy and hyster-
ectomy, Both tubes usually have to be removed because
involvement is practically always bilateral. The ovaries often
can be spared since only the tunica is usually invelved, and
chemotherapy alone may be curative. Patients who have
undergone medical therapy should be studied carcfully and
frequently after completion of treatment, since relapse of
the disease is not rare; recrudescence wdicates the necessity
for surgical treatment.
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i cases of salpingitis, With the ease of treatment of gong-
sceal fnfection, there is reason to helieve that the pescent:
%e of chronic tubal disease due to the tubercle bacillus wilt
radually increase,

Tubercalous endometritis, a frequent cause of sterdity,
always secondary to tubal involvement but occurs in less
an 50 per cent of patients with salpingitis, Infection of
e tubes may be present, however, without endometritis.
tberculous cophoritis never oceurs in the absence of dis
se of the tubes and tends to heal spontaneously after re-
aval of the infected salpinx. Vaginitis and vulvitis e
tremely rare and probably related to infection higher in
2 genital tract, they are characterized by the presence of
ulcerative lesion which may resemble a luetic chancre
even a carcinoma.

There are no ch istic clinical f of tul
pingitis. The mansfestations are identical with those pres-
: with other types of chronic tubal mfection. The disg-
sis of this disease is rarely made chnically. The following
lings may suggest its p (1) the d tion of
rexculosis of the lungs, bone, or disseminated disease, and
| the of adnexal infl y masses in virgies
vomen in whom the possibility of gonorrhea can be com~
tely ruled out. The symptoms may be exaggerated at the
& of menstruation. The clinical picture of tuberculous
ometxitis is not always typical There may be a per-
mt, watery, or slightly bloody discharge. Ohgomenos-
+ and amenorrhea are frequent. As a rule, however, the
ifestations of the tubal involvement bring the patient to
physicran The di of tuberculous endometritis is
le by curettage which reveals the characteristic Jesions;
ure may yield the tubercle bacillus.

oth medical and surgical treatment of tuberculosis of
internal female genitalia may be required. Chemother-
is the same as for tubereulous infection of the Ju{:gs
apter VII). Many gynecologists are of the ol"f}"”

1
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{outanelles in young infants is more suggestive of mea-
ingptis but again does not prove the existence of this disease.

Signs of meningea} imtation {stff neck and back, and
positive Kernig and Brudzinshi signs) are present when the
weninges are inflamed and are uwsvally demonstrable in
cases of bacterial meningitis. However, 1t must be stressed
that these findings are not imvarfably present even with
bacterial disease of the meninges, and that, conversely, they
may be detected in the total absence of meningeal disease.
In infants under 6 months of age it is very unusual to find
any sigas of meningeal frmtation in the face of severe hae-
terial mentngitis; the most unportant sign in this age group
is bulging of the fontanelles. Some young childsen, pasticu~
lasly those with upper respiratory tract infections or with
right upper lobe pneumonsa, may have a very stiff neck
and back and a positive Kemig's sign with completely
wormal spinal fluid, this is known as meningsmus. Lo~
calized disease in the neck or back may also be very mis~
leading.

The p of i can be blished only by
examuation of spinal fluid. In most cases, the ntraspinal
pressure 1s efovated. There 1s an increase in the number of
cells, but this is very variable; the total number may range
from 20 to more than 100,000 per mm®. The wrter has seen
pateents with i § and p 1 ingti
in whom the spinal flsd contamed many organisms but not
an abnormal number of cells. Neutrophiles usually con-
stitute 93 per cent of the cells present. The sugar content i3
decreased and may be zero, 2 sumvltancous determination
of blood sugar should always be carried out. In diabetics
with hyperglycemia, a spinal fluid sugar of 200 mg. per
100 ml. must be consdered low for example if, at the same
time, the blood sugar level 1s 500 mg. per 100 m}. The pro-
tew content of the spinal fuid 15 elevated to a varying
degree, it may be so high as to cause the flwd to clot spone
taneously, Determination of chlonde is of bttle or po diag




CHAPTER XIII

INFECTIONS OF THE
NERVOUS SYSTEM

BACTERIAL MENINGITIS—GENERAL FEATURES

Bacteria are the cc cause of ingtis, although
viruses are responsible for some cases. The meningococeus,
influenza bacillus, pneumococcus, and tubercle bacillus are
the organisms most often involved but a number of other
species may also produce the disease. The writer has studied
patients with meningeal infections due to E. coli, Salmon-
ella, beta, alpha, and non-hemolytic streptococci, staphylo:
cocci, B. hracis, Ps. p Proteus, Alcali
fecalis, B. subtilis, and the Friedlander bacillus. Most bac-
terial memngitides cannot be differentiated chnically. Isola-
tion and 1dentification of the causative agent 15 the only
method of establishing the specific etiology.

The signs and symptoms of bacterial memngitis ar¢
mainly non-specific and, with occasional exception, do not
point to the organism involved. All patients have the gen-
eral manifestations of infection—fever, chills, malaise,
generahzed aching, varying degree of prostration, and Jeu-
cocytosis. If, in addition to these, stupor, coma, convulsions,
delirium, localizing neurologic findings, or cranial nerve
palsies are present, attention is directed more actively to-
ward the possibility of meningeal infection, although even
these mantfestations may occur in the absence of nervous
system involvement. The presence of severe headache, \'qm-
iting, engorgement of retinal vens, papilledema, or bulging
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fontanclles in young infants is more suggestive of men-
ingtis but again does not prove the existence of this disease.

Signs of meningeal imitation (stiff neck and back, and
positive Kernig and Brudzinski signs) are present when the
meninges are inflamed and are usually demonstrable in
cases of bacterial meningitis. However, it must be stressed
that these findings are not invariably present even with
bacterial disease of the meninges, and that, conversely, they
may be detected in the total absence of meningeal discase.
In infants under 8 months of age 1t 1s very unusual to find
any signs of meningeal uritation in the face of severe bac-
tenial menmgtis; the most important sign in this age group
is bulging of the fontanclles. Some young children, particu-
larly those with upper respiratory tract infections or with
right upper lobe pneumoniz, may have a very stff neck
and back and a postive Kermg's sign with completely
normal spinal flud; this is known as meningismus. Lo-
calized disease in the neck or back may also be very mis-
leading,

The p of ingitis can be blished only by
examination of spinal fluid. In most cases, the intraspinal
pressure is elevated. There is an merease in the number of
cells, but this is very variable, the total number may range
from 20 to more than 100,000 per mm®, The writer has seen
patients with 2 I and p 1 i
in whom the spinal fluid contamed many organisms but not
an abnormal number of cells Neutrophules usually con.
stitute 95 per cent of the cells present, The sugar content is
decreased and may be zero, a sunultaneous determination
of blood sugar should always be camed out. In diabetics
with hyperglycemia, a spinal fluid sugar of 100 mg. per
100 ml. must be considered low for example if, at the same
time, the blood sugar level is 500 mg. per 100 ml The pro-
tein content of the spinal fluid is elevated to a varymg
degree; it may be so high as to cause the fluid to clot spon-
taneously. Determination of chlonde is of little or no diag-
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nostic value, since it merely reflects the plasma chloride
level which is often depressed by fever and vomiting. As
recovery from bacterial meningitis occurs, usually under the
impact of antibiotic therapy, characteristic changes are
observed in the spinal fluid. The total cell count decreases
and, simultaneously, the percentage of lymphocytes in-
creases rapidly. The sugar rises to normal levels, while the
protein content is reduced. It is during this period of re-
covery that the findings may be misinterpreted as indicating
an “aseptic” meningitis, 1f the physician is not aware of
the precise nature of the infection.

The specific etiologic diagnosis of bacterial meningitis
depends completely on identification of the orgamsm. The
first procedure to be carried out is a gram stain of the sedi
ment of centrifuged spinal fluid. The morphology of the or-
ganism and its reaction with the gram stain often indicate
the genus to which it belongs. The demonstration of capsular
swelling is specifically diagnostic; this is possible with H.
infl P iae, the i occus, and prneu-
mococcus. When these bacteria are involved, it may be pos:
sible to detect their presence even when smears do not
reveal them. Layering a small amount of specific antiserum
over the spinal fluid m a capillary tube results in formation
of a precipitate at the interface 1f capsular polysaccharide
is present. The petechize in meningococeal memmgitis may
contain gram-negative diplococci which are readily demon-
strable in gram-stained smears made from material obtamed
from the central area of the lesions in some cases.

All spinal fluids should be cultured whether or not organ
isms are observed in direct smear. It is best to incubate
cultures in an atmosphere of 10 per cent carbon dioxide and
to discard them only if they still show no growth after 7 to
10 days. In addition to the “routine” media, Saboraud’s or
com meal agar and thioglycollate broth should be inoculated
to rule out the presence of yeasts, fungi, and anaerobic bac-
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teria in cases in which organisms cannot be recovered by the
usual procedures. Attempts should also be made to isolate
tubercle baalli.

The age of the paticnt, the presence of predisposing fac-
tors, the preceding illness, and the onset and course of a
bacterial meningitis are very helpful in directing the atten-
uon of the physician to the specific ctiologic agent soma

For ple, the causes of I
infection in chlldxcn under 6 months of age are E. coli and
Sal Ua. H. d infection most often in

patients 6 months to 3 )cnrs old; the disease is very rare
m adults except after operations or injuries to the skull and
brain, after lumbar puncture, or when, as a result of con-
genital defects or injury, there is a connection between the
subarachnoid space and the upper respiratory passages.
When meningitis follows lobar pneumonia in adults, it is
usually produced by the p M ! infec-
tions appearing after a sore throat or bronchopneumonia in
young cluldren are often caused by H tnfluenzac. Involve-
ment of the meninges secondary to purulent otitis media
or sinusitis is most frequently due to Staph. aureus, the

or beta-hemolytic strep In
with more than one cplSDdE of bactersal meningitis, the
organisms most hikely to be lved are first the p -

cus, and second H. influenzae. Some of these individuals have
a history of head injury, may have had episodes of spinal
fluid rhinorthea, and usually have dural tears. Friedlander
bacillus meningitis is observed primanly in duabetics. Ps,
is often ble for itis which devel-
ops after lumbar puncture. Contact with a known case of
tuberculosis must always suggest the possibility of tubercu-
lous menungitis. When a macular or petechual rash is present,
the disease is practically always produced by the
coccus.
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nostic value, since it merely reflects the plasma chloride
fevel which is often depressed by fever and vomiting. As
recovery from bacterial meningitis oceurs, usually under the
impact of antibiotic therapy, characteristic changes are
observed in the spinal fuid. The total cell count decreases
and, simultancously, the percentage of Iymphocytes in-
creases rapidly. The sugar rises to normal levels, while the
protein content is reduced. It is during this period of re-
covery that the findings may be misinterpreted as indicating
an “aseptic” ingitis, if the physician is not aware of
the precise nature of the infection.

The specific etiologic diagnosis of bacterial meningitis
depends completely on identification of the organism. The
first procedure to be carried out is 2 gram stain of the sedi
ment of centrifuged spinal fluid. The morphology of the or-
ganism and its reaction with the gram stain often indicate
the genus to which it belongs. The demonstration of capsular
swelling is specifically diagnostic; this is possible with H.
infl P iae, the ing and poeu-
mococcus. When these bacteria are involved, it may be pos-
sible to detect thewr presence even when smears do oot
reveal them. Layenng a small amount of specific antiserum
over the spinal fuid in a capillary tube results in formation
of a precipitate at the interface if capsular po!ysaccharide
is present. The petechiae in ingococeal ingitis M3y
contain gram-negative diplococei which are readily demon-
strable in gram-stained smears made from materfal obtained
from the central area of the lesions in some cases.

All spinal fluids should be cultured whether or not organ:
isms are observed in direct smear. It is best to incubate
cultures m an atmosphere of 10 per cent carbon dioxide and
to discard them only 3 they stll show no grovth aftex T10
10 days. In addition to the “routine” media, Saboraud’s 0f
corn meal agar and thioglycollate broth should be inoculated
1o mule out the presence of yeasts, fungy, and anaerobic bac-
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Tasohement of the 6th and Tth nerves may be unilateral or
bilateral and usually clears in 1 to 12 months. When the 8th
nenve is damaged, | , permanent bil 1 loss of hear-
ing is the rule, The eye may be extensively invobved; puru-
fent conjunctuitis, retinal hemorshages, optic neuritis, papil-
ledems, and endophthalmitis with ltant permanent
blindness havc been observed. Acute ulcerative endoearditis
may develop; the mitral valve, which may previously have
been normal, is the one most often infocted, Pericarditis
with purdlent or stenle pericardial effusion, diffuse myo-
carditis, and multiple myocardial al c men-
ingococei have been noted. Severe pain in all of the large
jomts may be 3 prominent feature very early in the discase,
there are usually no objective findings. At the height of the
‘meningitis, a migrating polyarthritis may appeas; the fud
in the joint spaces is purulent, contains organisms, and has
a reduced quantity of sugar. During convalescence, several
of the large joints may become swollen and pamnful; the
flud is stenle, although it is characterized by an increased
number of cells, many of which are ncutrophles. Otitis
media, epididymitis, orchitis, salpingitis, and diffuse men-
ingococeal bronchopneumonia may also oceur.
One of the most scrious complications of
:!;lyeain?tis is bilateral adrenal hemorrbage, the so-called
¢ Friderichsen synd Chuically, this is char-
d by hyp ion, fever, the p o
large hiemorrhages in the skin, and stupor or coma Consider-
able confusion exists ing this dagnosis dunng life.
The mere fact that a patient has severe meningocoecal in-
fection and is in shock does not prove that acute adrepal
wsufficiency is present. In many of the cases which have
en desenbed as examples of this synd the chemical
evidence necessary to support the possibility of adrenal
destruction 1s not avadable, Many cluiicians are of the opin-
ion that the Waterhouse-Fridesichsen syndrome is a patho-
Iogical extity only. The entire picture can be esplained in

1
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MENINGOoCcOoCCAL MENINGITIS

Meningococcal meningitis occurs at all ages in epidemics;
sporadic cases are most frequent in patients less than 2 years
and between 10 and 40 years old. The incubation period is
1 to 10 days. Three types of onset have been described: (1)
Following a mild upper respiratory infection of 1 to 3 weeks
duration, (2) after upper respiratory disease of only a few
days duration, (3) sudden, explosive onset without symp-
toms of previous illness. The organisms reach the meni
by the hematogenous route; blood cultures are positive in
25 to 80 per cent of cases.

The signs and symptoms of this kind of meningtis are
the same as are generally present in other types of bactersal
infection of the meninges. The main feature which dlS(.iﬂ‘
guishes memngococcal memngitis is the rash. The eruption
frequently starts as pink, irregular, macular lesions which
are morbilliform m character and are most numerous o the
extremities. In most cases petechiae are also present; they
are often detected on the conjunctivae and buccal mucous
membranes. In severe infections, hemorrhages develop 1
the retinae and there may be large ecchymotic areas (suggd-
lations) in the skin, .

A large variety of comphcations may occur mainly’_ in
untreated cases. Many of these are due to metastatic foci of
infection secondary to the bacteremia which is so common
in the disease. Gangrene, loss of skin, and spontaneous am-
putation of digits and portions of the ear lobes may occur.
Herpes simplex is present early m convalescence or in ta¢
acute phase in the majonty of cases. Herpes zoster may also
appear. Among the nervous system complications which hav.e
been described are permanent changes in mentality, mani-
festations of encephalitis, cerebral thrombosis, brain abscess,
hemiparesis, hemiplegia, hemianopsia, aphasia, hyfirucephﬂ-
lus, myelitis, and cranial nerve palsies. The cranial n'erv;es
affocted most frequently are the sixth, seventh and eighth-
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coceal meningtis who are in shock. The mechanism of the
shock of infection 1s unknown, howeer; it dees not appear
to be related to acute adrenal insufficiency except in rare
instances. Since there is both experimental and clinieal
experience to indicate that cortisone affects deleteriously
various types of infections, one must use these potent drugs
only with considerable reservation and with the most care-
ful supervision of the patient, Support of the blood pressure
with vasoconstricting agents such as norepuephrine and
treatment of the infectious process with intensive chemo-
therapy are the most important and dependabl,

in eliminating the hypotension.

Cases of meningococcal meningitis treated with sulfona.
mide in the manner recommended above usually are afebnle
within 48 hours. Stupor, coma, and confusion often clear
more slowly, although normal sensorrum usually retums
in 3 to 4 days in most instances. The complications described
above are seldom seen when antimicrobial agents are given.
However, the writcr has observed 8th nenve involvement,
aseptic hydrarthrosis, sterile pericardial effusion, and spon-
taneous cerebral venous thrombosis in patients responding
satisfactonly to therapy. The fatality rate has been remark-
ably reduced by trcanzzent Itis wry uncommon today for
paticnts to b to g is, unless it is
exploswe in onset and overwhelming in its course; in such

dividuals the entwre d of the infection from the time
of appearance of the first symptom to death may be no
lTonger than 12 to 18 hours.

H. INrLUENZAE MENINGITIS

H. influenzae is the commonest bactenal cause of menin-
gitis m children between the ages of 6 months and 3 years.
It is very uncommon in adults. About three-fourths of babies
have a precedmg upper respiratory infection and about

half a b due to the infl bacillus,
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most cases on the basis of overwhelming infection alone.
The wnter has observed patients with meningococcal mea-
ingitis who, during lfe, exhibited all of the features said to
be pathognomonic of this syndrome but who, at necropsy,
showed no evidence of adrenal damage,

The di; is of ingococeal ingitis is susp
clinically when the general manifestations of infection, signs
of meningeal irritation, and a macular or petechial rash are
present. It 1s proved by demonstrating the typical biscuit-
shaped gram-negative diplococei in the purulent spinal fluid
which has a reduced sugar content. Petechial smears, stained
by the Gram method, are helpful in some instances in re-
vealing the organisms. Blood culture may yield the bacteri-
ologic diagnosis before the bacteria can be cultured from
the spinal fluid.

The agent of choice in the treatment of memngococcal
meningitis is a sulfonamide. Both sulfadiazine and sulfisoxa-
zole (Gantrisin) have been employed wath success. The
initial treatment should be given parenterally. In adults,
5 gms. of the sulfonamide (sodium salt) is given intra-
venously, after adequate hydration has been accomphshed.
One gm. of the same drug is then administered subcutane-
ously every 4 hours for the first day or until the patient i
able to swallow safely. Thereafter, one gm. of the drug
is administered orally every 4 hours for one week. Blood
level determinations should be carried out at least every
other day, and the sulf id ration maintained
between 8 and 12 mg. per 100 ml It has been suggested
that patients who appear to have fulminating, overwhelming
infection when first seen should be given aqueous peniclli
(500,000 units mtramuscularly every 8 hours) in addition to
the sulfonamde.

Treatment of what clinically appears to be the Water-
house-Fnderichsen syndrome by the use of cortisone or other
corticosteroids is still an unsettled matter. Some physicians
ays administer these drugs to patients with meningo-

ted

alw:
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cin is given; the dose for children under 1 year of age is
15 mg, for those between 1 and 8 years 25 mg,, and for
older paticnts 35 mg. The drug is dissolved in 10 ml of
saling and injected intrathecally in the lumbar area over 2
period of 10 minutes. Approximately 15 ml. of spinal fuid
should be removed before the antibiotic is injected. In
addition, 0.5 to 1 gm. per day of streptomycin is given in-
b‘amuscuhrly {divided into 4 m]cchons per day) and a

sulfonamide {in the doscs d) is

Only one intrathecal is y, the d.
of the therapy is continued for 2 weeks. Thc writer has never
observed a reaction to intrathecally-administered

cin; the most smportant points in averting dlﬂiculty are
(1) never ding the ded dosc, (2) adeq

dilution, and (3) slow mjection of the drug.

PNEUMOCOCCAL MENINGITIS

Pneumococcal menngitis oceurs in about 50 per cent of
cases without a discoverable pnmary focus. In the other
half, it follows wfection of the middle ear, paranasal sinuses,
and Jung most often, although it has also been described
after purulent conjunctivitis and acute pneumococeal chole-
cystitis, The discase is seen occasionally in patients who,
as a result of previous trauma or some congenital defect,
have a tear in the dura with a connection between the sub-
arachnoid space and the upper respiratory structures; these
people may have spinal fluid thonhea and are subject to

d attacks of p ] is. This type of
menmgea} wfection appears most frequently at two age
levels: m young children in whom suppurative otitis media
is common, :\nd in adults over the age of 40 m whom

1 (lobar) p ia 15 relatively frequent.

" The chnical features of pneumococcal menmgms do not
suggest 1ts euology in the “primary” cases, It must be serj-
ously idi , in all m which one of
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There are no specific diagnostic clinical findings other than
the signs of meningeal irritation and the abnormal spinal
fluid. Convulsions are quite common. Skin eruptions do not
occur. The incubation period is 1 to 7 days. Ninety-five per
cent of cases are produced by type b organisms, Bacteremia
is present in from 25 to 50 per cent.

The complications of influenzal meningitis may be the
same as those observed with meningococeal infection, The
most common ones are hydrocephalus due to obstruction of
the aqueduct of Sylvius by exudate, subdural empyems,
cerebral vein thrombosis which may be very extensive and
produce complete cortical necrosis, and subdural collections
of sterile fluid, The last two occur even m treated cases;
sterile subdural fluid is said to be present in 50 per cent
of cases which respond effectively to antimicrobial agents.

T}led~v 3 of'n y Au-lieis |\-L.1by
demonstration of the typical gram-negative, pleomorphic
rods in stained smears and by culture of the spinal fluid. The
identity of the organism is confirmed by the capsular swell-
ing test. With this procedure, the etiology is absolutely
established within one hour after admission to the hospital
in many cases.

Two methods of treatment are successful an H. influenzae
meningitis. Therapy must be instituted immediately aftet
the diagnosis is suspected because any delay until results of
bacteriologic culture become available worsens the outlook
for recovery. The death rate in untreated influenzal men-
ingitis approximates 100 per cent. Patients may be treated
with chloramphenicol (75 mg. per Kg. in divided doses per
day) plus sulfadiazine or sulfisozazole (0.1 gm. per pound
per day, the initial dose being one-half of the daily required
quantity); it is preferable to give both drugs parenterally
for at least 24 hours and to continue therapy orally, after
consciousness returns, for 2 weeks. The wnter prefers the
followmg regimen of treatment: Immediately after the
diagnos:s is made, a single trathecal injection of wﬂf}}"
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cin is given; the dose for children under 1 year of age is
15 mg, for those between 1 and 8 years 25 mg, and for
older patients 85 mg. The drug is dissolved in 10 ml of
salino and injected intrathecally in the lumbar arca over a
period of 10 minutes. Approximately 15 ml. of spinal fluid
should be removed before the antibiotic is injected. In
addition, 0.5 to 1 gm. per day of streptomycin is given in-
tramuscularly (divided into 4 m]ccuons per day) and a
sulfonamide (in the doses 1) is

Only one intrathecal tr is y; the ind
of the therapy is continued for 2 w ecks The wntcr has never
observed a reachon to 1 y
cin; the most important pomts in averting dxﬂiculty are
(1) never ding the ded dose, (2) adeq
dilution, and (3} slow injection of the drug.

PNEUMOCOCCAL MENINGITIS

Pneumococcal meningitis occurs i about 50 per cent of
cases without a discoverable primary focus. In the other
half, it follows mfection of the middle ear, paranasal sinuses,
and lung moast often, although 1t has also been described
after purulent conjunctivitis and acute pneumococcal chole-
cystitis. The disease is secn occasionally in patients who,
as a result of previous trauma or some congenital defect,
have a tear in the dura with a connection between the sub-
arachnoid space and the upper respiratory structures; these
people may have spinal fnd thonhea and are subject to

d attacks of is. This type of
meningeal infection appears most frequently at two age
levels: in young children 1n whom suppurative otitis media
1S common, and in adults over the age of 40 wm whom

1 (lobar) p is ivel

" The clinical features of pneumococcal mcningms do not
suggest its etmlogv m the “prmary” cases, It ponst be seri-
ously , m all i 1n which one of




348 THE PRAGTICE OF INFECTIOUS DISEASE

the predisposing lesions described above is present. The
diagnosis is confirmed by demonstration of the typical
lanceolate, encapsulated gram-positive diplococet in smears
and cultures of the spinal fluid, and establishmg their iden-
tity by capsular swelling with type-specific serams.

The fatality rate in untreated pneumococcal meningitis
approximates 100 per cent. Among the complications which
have been observed are acute endocarditis, brain abscess,
cortical thrombophlebitis with necrosis, subdural empyema,
cranial nerve palsies, and hydrocephalus.

The availability of potent antimicrobial agents has greatly
improved the outlook for survival in pneumococcal menin-
gitis, but recovery does not occur in all cases. Certain fea-
tures of the disease are important in the prognosis in the
treated patient. (a) Age: The risk of death is greatest in
individuals younger than 2 and older than 50 years of age.
(b} The mode of onset: The outlook is best if there 15 10
discoverable focus from which the meningeal infection arose,
worst when it follows pneumococcal pneumonia, and inter-
mediate when it is secondary to disease of the ears or
paranasal sinuses. (c) The serologic type of pneumococcus:
Types 3 and 8 are associated with the highest mortality.
{d) Bacteremis: A positve blood culture worsens the
prognosis. (e) The presence of complicating disease or de-
bilitating disorders. (E) Delay in initiation of treatment.

These are two methods for the treatment of pneumococcal
meningitis. Method I; Aqueous penicillin G, in a dose of 1
mtlion units, is injected intramuscularly every 2 hours for
9 weeks; this 1s the procedure preferred by most clinicians.
The writer feels, however, that this regimen does not offer
the best possibihity of cure and has been using the following
therapeutic approach for a number of years. Method IL: I_n
adults, 30,000 units of crystallne benzyl penialln G i
injected intrathecally in the lumbar area immediately after
the diagnosis is made, The injection 1s repeated 12 and 24
hours later; no more than 3 doses are given. The intrﬂﬂl‘ecfl
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dose is reduced to 3000 to 5000 units for babies and 10,000
units for older children. The penicillm must be dissolved
in 10 ml. of physiologic salt solution and, after 15 ml. of
spinal fluid have been removed, injected into the spinal
space over a 10 minute period. In addition, 100,000 units
of the same kind of penicillin is given intramuscularly every
4 hours, and sulfadiazine or sulfisoxabole is admini: 1, in
the usual quantsties, parenterally for the frst 24 to 48 hours
and orally thereafter. Therapy is continued for 2 weeks. No

i to intrathecally-injected penicillic G have been
observed when dosage, concentration, and speed of injection
have been rigidly controlled.

TunencuLous MINiNGrits

Tuberculous meningitis is prunanly a disease of young
children, although 1t may occur even m clderly patients.
About 50 per cent of the cases are 2 years of age or younger;
25 per cent are 2 to 4 years old. Approximately 40 per cent
have negative tuberculin reactions at the time the disease
starts.

Five mechanisms are responsible for the clnical picture
of tubercul st lin sensitivity, (2)
vascular obstruction with arteritis and phiebitis leading to
thrombosis and localizing brain or spinal cord signs, (8)
of the mnfection from the inges to the bral
cortex producing the pieture of encephaltis, (4) mechanical
imtation due to the exudate which s present in fargest
quantities at the base of the bram, and (5) mterference
with outflow of cercbrospinal fluid by exudate causing the
development of intemnal or external hydrocephalus.

The early clnical course of tuberculous meningits is
often not suggestive of meningeal mfection. Fever, anorexia,
insomnia, loss of weight and marked hyperimtability may be
present for 2 to 3 weeks hefore headache, nigps of menin-
geal irritation, and other festations of acute it
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appear. Once the meningeal infection is apparent clmically,
there is very little even then that makes the physician sus-
picious of tuberculosis, Convulsions are relatively common
and stupor and coma are frequent. The development of
certain localizing signs and the character of the spinal fluid
may allow a presumptive diagnosis, however. Very sugges-
tive is the sudden appearance of hemiplegia in a young
child or the development of bilateral 6th cranial nerve palsy.

If the spinal fluid is studied very early in the course of the
disease, it usually reveals 200 to 500 cells per mm® (more
than half of which are polymorphonuclear leucocytes), a
moderately increased protein, and a normal sugar content
(compared to the blood sugar). Within a few days, how-
ever, the bulk of the cells are lymphocytes and the sugar
begins to be reduced m quantity. Examination of acid fast
stained smears of spinal fluid rarely reveals tubercle bacilli.
The tentative diagnosis of tuberculous meningitis can be
made on the basis of a spinal fluid in which Iymphocytes are
predominant, in which a fall in sugar content is detected
by serial study (every other day), and from which no organ-
isms can be cultured using ordinary media, Saboraud’s agar
and thioglycollate broth.

There is a form of meningeal reaction in tuberculosis
which is not due to bactenal invasion but which may re-
semble true meningitis in some respects; this is the “serous”
meningitis of tuberculosis. It results from stimulation of a
latent tuberculous meningeal focus by activation of a pul-
monary lesion; this produces a sterle inflammatory reaction
in the meninges with spinal fluid changes which are the
same as those present in true tuberculous infection, except
for the fact that the sugar level always remains normal and
M. tuberculosis cannot be isolated. “Serous” meningitis
usually subsides spontaneously and requires mo special
treatment other than that indicat d for the g t of
the pulmonary lesion. .

The specific diagnosis of tubercul ingitis ds. 65~
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tablished by isolation of tubercle bacilli from the spinal fluid
in culture or by guinea pig inoculation. It is unwise, how-
ever, to wait for bacteriologic confirmation of the clinical
suspicion because the average duration of hfe in the un-
treated disease is only 18 to 21 days, whereas the cultures
or animal studies may require 4 to 8 weeks before positive
results are obtained, For this reason, it is necessary to insti-
tute therapy on the basis of the clinical features and the
spinal fluid findings. A positive tuberculin reaction in a
young chid, m the presence of suggestive spinal fluid
changes, is sufficient evidence on which to start treatment.
The best method for the treatment of tuberculous men-
ingitis is the simul dministration of strep in,
isomcotinic acid hydrazide (INH), and para-aminosalicylic
acid (PAS). Streptomycin is injected daly 1n a dose of 0.5
to 1 gm, depending on the age and size of the patient. The
oral dose of INH 1s 10 to 12 mg. per Kg. per day; 100 mg.
of pyridoxine daily must be given simultaneously to prevent
neurologic complications. Ten to 12 gms. of PAS are ad-
ministered per day (divided into 4 doses) to adults; the
quantity 1s reduced in children, according to their size. A
glass of milk after each dose is helpful in reducing gastroin-
testinal arritation. There 15 considerable question concerning
the necessity for the use of mtrathecal streptomycim, since
with three antituberculous drugs has become the

practice. Chemotherapy should be continued for a minimam
of one year. ACTH and cortisone have been administered
together with tuberculostatic agents for 1 to 2 months by
some clmicians. Although it has been suggested that the
discase ameliorates more quickly and the survival rate in-
creases, this still remains to be proved. The possible deleteri-
ous effects of corticosteroids on infection must always be
kept in mmd The survival rate in tuberculous meningitis
treated with streptomycm, isonicotmic acid hydrazide and
para-aminosalicylic acid 15 80 to 85 per cent. Certain factors
are of importance in determining the outcome of therapy.
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The following indicate a questionable or relatively poor
prognosis: (1) age less than 3 years, (2) stupor or coma,
especially with convulsions before initiation of treatment,
(8) the p of a pul Y p hymal lesion, (4)
Negro race, (5) miliary tuberculosis, (8) delay in diagnosis
and treatment, (7) abnormal electroencephalogram, and
(8) disease caused by organisms resistant to the drugs.
Spinal block or hydrocephalus may occur. A salt-losing syn-
drome is sometimes observed early, but disappears as the
drugs exert their effect.

Oruer Types oF BAcTERaL MENINGITIS

Types of bacterial menmgitis other than those described
above are usually suspected only on the basis of the mode of
onset, nature of the preceding illness, and the course of the
disease. Their exact nature can only be detected by identi-
fication of the specific bacteria in the spinal fluid. Treatment
for each depends on the sensitwity of the causative organism
to various antibiotic agents. In most cases, it is best to con-
tinue therapy for at least 2 weeks. Chloramphenicol is the
agent for the management of meningitis due to E. coli or
Salmonella species, and should be given to babies in a dose
of 75 mg. per Kg. per day divided into 4 equal quantities;
the dose for adults is 0.5 gm every 6 hours, For staphylo-
coccal meningtis, either I million units of penicillin given
every 2 hours intramuscularly, or chloramphemcol plus
erythromycin (0.5 gm. of each every 6 hours) may prove
effective. Because of the mcreasing number of antibiotic-
resistant strains of Staphylococeus, it is imperative that the
respongible strain be examined promptly for sensitivity to
such drugs as bacitracin, novobiocin, and neomycin. Pol)'h
myxin B (25 to 50 mg. intramuscularly every 6 hours) is
probably the best agent for the management of Ps. pyocyd-
neus menmgitis; some clinicians give 1 to 2 mg. of the drug
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intrathecally daily for several days, in nddmon. In meningitis
due to the Fricdland bacﬂlus, the administration of strep-

1gm. i larly per day) plus chlormapheni-
col (1 gm. every 6 Lours) has been recommended.

Bramv ABscEss

Brain abscesses are usually secondary to infections of
the cranial bones, middle car, mastoid, paranasal sinuses,
and lungs; they also may follow compound fmcturcs of the
skull, i and b ja with focali:
tion. They may be located in the extradural, subdural or
subarachnoid spaces, or within the bram substance. The
nature of the orgamsm which produces them is determined,
in part, by the focus from which they anse; many are due
to Staph. aurcus. Extradural abscess is frequently a sequel to
infection of the tip of the petrous process and is manifested
by 6lh nerve pamlysxs :md p:un in the temporal region
(G 's hnoid lesions are uncom-
mon and subdural ones rare. The most frequent site is
within the brain itself, the area infected being related in
some degree to the focus from which the disease originates.
Abscesses which follow otitis media are usually situated in
the temporal lobe or cerebellum, while those which are
secondary to sinusitis are often prcscnt in the frontal lobes.
Single lesions pl P itis and p Yy
infections, especially bronet B usually Te-
sults in diffuse sceding of the bram with the development
of multiple abscesses,

The early manifestations of bramn abscess are due to a
cerebritis charactenzed pathologically by a diffuse and often
severe inflammatory reaction. The symptoms may be very
severe dunng this tune. In the second phase, purulent exu-
date begmns to form but localization of the lesion has not yet
occurred. In the final stage, the abscess becomes encap-
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sulated; general signs of infection may be minimal at this
time, the most striking findings being those of an expanding
intracranial lesion which may be mistaken for tumor.

Brain abscess should be considered m any patient who
has had a predisposing infection and then develaps fever
plus manifestations of increasing intracranial pressure or lo-
calizing neurologic signs, or both. It is imperative that this
disease be suspected early, because without proper therapy
the fatality rate is as high as 90 per cent, Repeated study of
the eyegrounds for papilledema is imperative. Detaled
neurologic examination should be carried out at frequent
intervals in a suspected case so that signs of localization may
be detected at the earliest possible moment.

The cerebrospinal fluid may be entirely normal. If, how-
ever, the abscess lies close to the meninges or to the ven-
tricles, a sterile inflammatory reaction may occur; when this
happens the spinal fluid cells increase 1n number (mostly
lymphocytes) and the protein content rises; the sugar level
is normal. Spinal fluid pressure is frequently elevated, the
height depending on the stage of the abscess and sts loca-
tion. Great care must be exercised in carrymng out lumbar
puncture in patients in whom there is a considerable degree
of increased intracranial pressure because of the great risk
of herniation of the medulla and sudden death. If only a
few drops of flud are obtained through a narrow gauge
needle, however, no diffculty may arise and enough mforma-
tion may be derved to rule out a purulent meningitis.

Untreated brain abscesses may spread, lead to the pro-
duction of diffuse thrombosis of the venous sinuses, or rup-
ture into the ventncles or subarachnoid space causing herni-
ation through the tentornum and rapid death.

The treatment of bram abscess combines both medical and
surgical approaches. As soon as the possibility is suspectel:‘iy
patients should be given 1,000,000 units of aqueous peni-
cillin every 2 to 3 hours intramuscularly and be seen im-
mediately by a competent nenrasnroean Tha hest results
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are obtained when, following a variable period of chemo-
therapy, the lesion is excised. Most cases which recover
after such t have some logic residua, the na-
ture depending on the portion of brain jnvolved. Some
clinicians arc of the opinion that chemotherapy alone wall
produce cure in some {nstances; this may be so if the disease
is diagnosed during the carly stage of cerebritis and inten-
sive antibiotic therapy instituted.

Senar Ermunar Anscess

Spinal epidural abscess may result from direct infection
from adjacent lesions such as decubitus uleers, wounds in

the back, perinephric or psoas abscesses, or yehtis of
the spine., More Yy, itisa jc inf result-
ing from | i ination of isms by bac-

teremia associated with furunculosis of the skia, mastoiditis,
periodontal abscesses, eystits, cellulitis, and even upper
sespiratory tract nfections.

B many inst: of ep ] abscess are secondary
to skin infecti the most often responsible is
Staph. gureus. The pueumococcus, beta-hemolytic strepto-
coccus, Ps. pyocyaneus, and Brucella are rarely the causative
agents.

The first manifestations of spmal epidural abscess are
those of infection (fever, clulls, generalized aching, and
leucocytosis). Very often a history of a preceding lesion,
especially of the skin, within 2 to 4 wecks is clicited, The
first localizing manifestation is pain in the back which de-
velops within 2 month of the predisposing infection, appears
suddenly, 15 aggravated by movement, and may be so severe
that it is not relieved by opiates. Percussion over the spine
reveals localized tendemess in the area of the abscess, The
next phase of the disease develops in from 2 to 42 days
(average G days) after the onset of pain and is characterized
by progresss logic dysfunction, Flaccid Iysi

o3
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complete anesthesia, amreflexia, and loss of sphincter control

appear with great rapidity below the level of the lesion.

Lumbar puncture usually reveals a varying degree of block.

The spinal fluid may contain an increased number of Iympho-

cytes; the protemn content is always elevated, often to very

high levels. Froin’s syndrome (xanthochromic spinal fluid-
which clots on standing) may be present.

The possibility of spinal epidural abscess should be sus-
pected in any patient with the general manifestations of in-
fection who has pain and localized tenderness in the back
and shows evidence of rapidly progressive sensory and motor
loss.

The treatment of spinal epidural abscess is primarily sur-
gical. The earlier the diagnosis is made and proper therapy
carried out, the less the chance for residual neurologic deficits
for, as a rule, the sensory and motor changes present at the
time of lammectomy do not regress. Since most cases are due
to staphylococcal infection, 1t 1s best to administer aqueous
penicithn (500,000 to 1,000,000 units intramuscularly every
4 hours) prior to and for 2 to 3 weeks after operation. The
problem of drug-resistant staphylococei may present itself.
As soon as the bacteria are isolated from material obtained
during dranage of the abscess, they should be studied for
susceptibility to chloramphenicol, erythromyein, bacitracin,
novobiocin, penicillin, and neomyein, and the antibiotic used
to which they are most sensitive. In most cases which occur
outside the hospital, the staphylococci are susceptible to
penicillin.

NEUROSYPHILIS

Asymptomatic neurosyphilis is characterized by the pres-
ence of abnormal spinal fluid alone. Its detection is very
jmportant smce 1t may be the precursor of symptomatic
disease. The more marked the changes m the spinal flwd,
the greater the possibility that neurologic dysfunction will
appear later. Three types of spinal fluid changes_may. be
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observed: Grade I—-present in 8 per cent of cases; increased
number of cells or quantity of protein, or both. Grade III—
present in 21 per cent; increase in cells and protein, a
strongly positive serologic reaction, and a first zone colloidal
gold reaction. Gradc II—present in 16 per cent of patients;
changes intermediate between Grades I and IIL Symptoms
of nervous system disease may appear within 10 years of the
time spinal fluid ak litzes are first d d. If the spinal
fuid is negative 5 years after the onset of syphilis, 1t rarely
becomes positive.

Syplulitic meningitis usually appears within two years
after infection It may occur without obvious provocation
or develop dunng the eatly course of treatment with metals,
when it is referred to as a lapse, Three
may be present. {(a) cranial nerve palsies and basilar signs,
(b} symptoms referable to the vertex of the brain—convul-
sions, hemiplegia, delirium, and aphasia, and (c¢) increased
intracranial pressure with naused, vomting, headache,

lled and stgns of R 1 irritation.

Menmgmnscular syphulis is usually mamfested by signs
of thrombosis of one or more br.mc}xcs of the cerebral or
spial artenes prod hemipl hemi-
anesthesia, aphasia, or hemlanopsxa Cranial nerve palsies
are frequent, and convulsions may occur Involvement of
the spinal cord produces a transverse myelitis with progres-
sive paralyses and sensory disturbances. When the pyrami-
dal tracts are affected, Erb$ spastic spinal paraplegia
develops. Degeneration of the anterior horn cells may take
place and lead to the appearance of a neurologic picture
difficult to distingwish from progressive muscular atrophy.
Localized gummas of the spinal cord may resemble tumor.

Tabes dorsalis is due to selective syphilitic d. ion of
the posterior roots of the spinal nerves and posterior columns
of the spinal cord. Manifestations usually appear 20 to 30
years after infection and consist of “lightning” pain and
paresthesias. Severe attacks of abdominal pain, nausea, and
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complete anesthesia, arreflexia, and loss of sphineter control
appear with great rapidity below the level of the lesion.
Lumbar puncture usually reveals a varying degree of block
The spinal fluid may contain an increased number of lympho-
cytes; the protein content is always elevated, often to very
high levels. Froin's syndrome (xanthochromic spinal fluid-
which clots on standing) may be present.

The possibility of spinal epidural abscess should be sus-
pected m any patient with the general manifestations of in-
fection who has pain and localized tendemess in the back
and shows evidence of rapidly progressive sensory and motor
loss.

The treatment of spinal epidural abscess is primarily sur-
gical. The earher the diagnosis is made and proper therapy
carried out, the less the chance for residual neurologic deficits
for, as a rule, the sensory and motor changes present at the
time of laminectomy do not regress. Since most cases are due
to staphylococeal mfection, it is best to administer aqueous
penicillin (500,000 to 1,000,000 units intramuscularly every
4 hours) prior to and for 2 to 8 weeks after operation. The
problem of drug-resistant staphylococei may present itself,
As soon as the bacteria are isolated from material obtamed
during drainage of the abscess, they should be studied for
susceptibility to chloramphenicol, erythromycin, bacitracin,
novobiocin, penicillin, and neomyein, and the antibiotic used
to which they are most sensitive. In most cases which occur
outside the hospital, the staphylococei are susceptible to
penicillm.

NEUROSYPHILIS

Asymptomatic neurosyphulis is characterized by the pres-
ence of abnormal spinal fluid alone. Its detection is very
important since 1t may be the precursor of symptomatic
disease. The more marked the changes m the spinal fuid,
the greater the possibility that neurologic dysfunction will
appear later. Three types of spinal fluid changes may be
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ous system; when this is present, the diseasc is meningoen-
cephalitis or meningomyeloencephalitis.

A large varicty of agents are responsible for the syndrome
of aseptic mcmngms. All of the viral mcnmgmdcs fall into
this category; b -, bacteria, I 3t irochetes and
parasites may also pmducc 1. Listed below are most of the
possibilities that must be considered when aseptic meningitis
is observed.

1. Healing bacterial meningitis—as the spinal fluid im-

improves spontaneously or under the impact of ther-

apy, the organisms disappear, the sugar level returns

to normal, and lymphocytes outnumber neutrophiles.

Tuberculous meningitis

Multiple embolization to the brain in the course of

bacterial endocarditis, especially the subacute variety.

Pertussis encephalopathy

“Serous” meningitis of scarlet fever

Thrombophlebitis of lateral smus secondary to otitis

media.

Leptospiral meningitis

Mumps—this 1s a very common cause in some areas

of the country and may be present without involve-

ment of the salivary glands.

. Poliomyelitis—non-paralytic

10. Coxsackie virus infection of the meninges

11. Meningitis due to enteric cytopatbogenic human
orphan (ECHO) viruses.

12. Lymphocytic choriomeningitis

13. Infectious mononucleosis

14. Infectious hepatitis—pre-icteric phase

15. Herpes simplex meningitis

16. Herpes zoster meningitis

17. Malana—especially falciparum variety

18. Brain abscess without localizing manifestations
19. Trichmosis
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vomiting constitute the so-called “gastric crises”, which are
observed in about 10 per cent of cases. Ataxia, characterized
by slapping of the feet and walking on a broad base, 2
positive Romberg sign, and diminished or absent vibratory
and position sense are other neurologic features, The joints
are often hyperextensible. A painless punched out ulcer at
the base of the great toe—mal perforant—may be present.
Postural hypotension is striking in some cases. Fifty to 60
per cent of patients have an autonomic bladder. Diplopia,
ptosis of the eyelids, and Argyll-Robertson pupils may be
detected. Atrophy of the optic nerves appears in 10 to 15
per cent of tabetics; if untreated, blindness develops in 70
per cent within 3 years, and in 90 per cent within 5 years.

Paresis is characterized by several syndromes: (2] 2
simple dementia, (b) a grandiose form in which euphoria
and ideas of grandeur are outstanding, (c) paranoiz, (d)
neurasthenia featured by a variety of vague complaints, and
(e) simple depression.

The treatment of neurosyphulis, regardless of type or dura-
tion, is 600,000 units of procaine penicillin injected intra-
muscularly once daily for 15 days.

AsepTic MENINGITIS

Aseptic meningitis may be defined as a syndrome in which
there are manifestations of infection, signs of menmge:
jrritation, and an abnormal spinal fluid (increased number
of cells, many of which are lymphocytes, and normal of
elevated protein) from which bacteria cannot be isolated
by routine methods. In many instances, neutrophiles are
predominant early but are soon replaced hy lymphocytes.
It must be stressed that a spinal fluid must not be regarded
as sterile unless cultures have been made on Saboraud’s and
com-meal agar and in anaerobic media. The diagnosis of
aseptic meningitis should be made only if there is no évi-
dence of involvement of the brain or other part of the nerv-
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bave been defined: Type I (Brunhilde), Type II (Lansing),
and Type I {Leon). Infection with one type does not pro-
tect against invasion by another. The virus grows well in tis-
sue culture, and has been cultivated in cultures of human
and monkey kidney cells, Hela cells, and human amnion, in
all of which it produced cytopathic changes.

Virus is present in the stool and oropharynx of patients
with poliomyelitis regardless of the clinical type of disease.
It is recoverable from pharyngeal secretions for only a few
days, but is demonstrable in the feces for several weeks.
The mtestsnal tract is probably the mam source from which
virus 15 disseminated. The mode of infection is, therefore,
fecal-oral-—the same as that in salmonellosis, shigellosis, and
other enteric mfections. Very small quantities of stool con-
tain thousands of infective doses of poliomyelitis virus. Polio-
myelitis is as highly communicable as measles or chicken-
pox; in individuals under 15 years of age, infection with or
without clinical mamfestations occurs in 100 per cent of
household contacts and 87 per cent of daily contacts.

The most important factor conditioning suscepubility to
poliomyelitis is type-specific neutralizng antsbody. Previous
inapparent infection and illness without invasion of the
nervous system are comumon in areas where the paralytic
form of the disease occurs Many children and most adults
possess neutralizing antibody for all 3 types of virus. Infants
under 3 to 6 months old rarely get poliomyelitis because
immunity is passively transferred from the mother. Babies
born to women 1 the acute phase of poliomyelitis may
develop the disease shortly after birth, indicating in utero
infection or exposure during delivery. Among children, males
are affected more often than females; the opposite is true
in adults P; the risk of clinicall
poliomyelitis. Multiparous females are more susceptible than
primiparas. Menstruation or ovilation appear to heighten
suseeptibility. Absence of the tonsils and adenoids, regard-
less of the time of their removal, is associated with a marked
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20. Syphilitic meningtis

21. Rheumatic fever

22, Tumors

28. Drugs, such as anesthetics, administered intrathecally
producing a sterile inflammatory reaction.

24, Cerebral thrombosis

25. Multiple sclerosis

26. Allergic reactions involving the nervous system.

As can be seen from this long list, the etiology of this
syndrome is often very obscure. Very important in arriving
at a working diagnosis 1s a carefully taken history concerning
the preceding illness, contact with animals or other vectors
of disease, mode of onset of the meningeal mantfestations,
geographic location of the patient, and exposure to drugs
and other agents. The possibility that a treatable infection
is responsible for the spinal fluid changes must always be
considered. Thus, it is well to rule out such diseases as tu-
berculous meningitis, subacute bacterial endocarditis, syphi-
lis, leptospiral meningutis, trichinosis and malaria, for ex-
ample. All of the viral meningitides fall into the category of
aseptic ingitis; the most causative agents ob-
served in this country are the viruses of Coxsackie disease,
mumps, and poliomyelitis. Since there is no specific therapy
for these, delay in establishing their presence is of little prac-
tical significance. As a rule, in most viral meningitides diag-
nosis is made in retrospect on the basis of changes in anti-
body titers of acute and convalescent serums, The diagnostic
procedures of value in most of the virus infections mcluded
in the table are described m the chapters of this book deal-

jng with these infections.

POLIOMYELITIS

Poliomyelitis is a2 common acute viral infection qu'ch.oc-
curs only in man. Three antigenically distinct types of virus
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f meningeal irrstation, and abnormalitics of the spinal fluid.
he prodrome is characterized by one of the “minor” il
esses and is usually present for several days before the onset
f other signs; it may be entirely absent. Varying degrees
f meningeal irritation are present, The tripod and Hoyne's
ign are pot diagnostic; they merely indicate imtation of
he meninges and are often observed in cases of bacterial
nemngitis. The spinal flud usually contains between 25
nd 500 cells, rarely as many as 1, 000 to 2,000, Very carlyx'n
he discase, there is often a preg
(up to 80 per cent); wuhm a few days, however, ly'mpbo-
ytes become predominant. The protein is usually normal or
only slightly elevated at the beginning of the illoess, but
nay increase to between 50 and 100 mg. per 100 ml. The
sugar content is normal or moderately elevated. Spinal fluid
chloride reflects the plasma chloride level. These findings
are the same as those observed in many types of aseptic
meningitis and are not diagnostic of pohomyeltis, Viral and
immunologic studxes suggest that less than 40 per cent of
cases of clini gnosed nonparalytic poliomyelitis are
actually this disease,

The course of non-paralytic poliomyelitis is entirely be-
nign. Defervescence usually occurs in 8 to 5 days, but
menimngeal untation may persist for as long as 2 weeks be-
yond this. No changes 1n reflexes or muscle or cramal nerve
function are detectable. The white blood count which may
be elevated to 10,000 to 15,000 m the early stage of the
disease is usually normal within one week. The spinal fluid
often contains an increased number of cells (predominantly
Iymphocytes} and elevated protein for 2 to 8 or more weeks
after the onset of the disease.

Paralytic Poliomyelitis: The syndrome of paxa]ytxc poho-
m)elms consists of prodromal manifestations (“minor il-
ness”), signs of memngeal imtation, abrormal spinal fuid,
and mvolvement of vanous portions of the spinal cord, brain,
or cranial nerve nuclej resulting in paresis or paralysis of

of neut
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increase in incidence of bulbar poliomyehtis. Chilling or
physical extertion of moderate to severe degree after invasion
by the virus leads to more frequent development of paralytic
poliomyelitis, especially in adults.

The mcubation period of poliomyelitis varies from 8 to
85 days; about 80 per cent of cases occur within 6 to 20
days after contact with the virus. Four types of clinical pic-
tures may develop: (1) Inapparent infection. (2) “Minor
illness.” (3) Non-paralytic poliomyelitis. (4) Paralytic polio-
myelitis.

Inapparent Infection: In families in which a clinically
recognized case of poliomyeltis is present, other susceptible
members usually develop inapparent infection. The bulk of
poliomyelitis (95 per cent) occurs in this form. There are
no manifestations of illness, but the virus is present in the
pharynx and intestine. It is probably also present in the
blood. Type-specific neutralizing antibody usually develops.

“Minor Illness”: The entire course of poliomyehtis may
consist of a minor, non-specific illness lastng for several
days, and without clinical or laboratory evidence of central
nervous system invasjon; this is “abortive” poliomyelitis.
Three syndromes have been observed: (a) upper respiratory
manifestations consisting of fever of varying degree, pharyn-
geal discomfort, with or without coryza, and reddenmng and
swelling of the lymphoid tissues of the throat; (b) gastroin-
testinal disturbances with nausea, vomiting, diarrhea or
constipation, and abdominal discomfort, accompanied by 3
moderate elevation of temperature; and (c) “grippe™like
disease with fever and generalized aching of muscle, bones,
and joints, resembling mild to moderately severe influenza.
Virus can be demonstrated in the pharynx, feces and blood
in the early stages of these “minor” lnesses. Type-specific
neutralizing and complement-fiing antibodjes are present
in the convalescent phase.

Nan-Paralytic Poliomyeltis: Non-paralytic poliomyelitis
is a syndrome composed of prodromal manifestations, signs
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some, 1t becomes widespread within 48 hours. Rarely, 2
rapidly ascending paralysis of the Landry type is observed.,
Age is important in conditioning the extent of involvement.
Infants less than one year of age are subject to very exten-
sive disease. In children under 5 years old, paresis of one leg
is most common, In patients between 5 and 15 years of age,
weakness of one arm or paraplegia are most frequent, while
in adults (16 to 65 years old) quadniplegia is observed most
often, Dysfunction of the unnary bladder 1s at least 10 times
more frequent in adults than in children. Paralysis of the
muscles of respiration is most common 1 those older than
16 years of age. Among adults, men develop quadri-
plegia, respiratory paralysis, and loss of bladder function
more frequently than women. Pregnancy does not increase
the severity of the disease unless parturition takes place
during the acute phase. There 1s a defimite association of
inoculation of antigenic materals (“triple vaccine,” for ex-
ample) with an increased risk of involvement of the muscles
around the site of injection.

The location of muscle weakness depends on the portion
of the spinal cord affected. Isolated infection of the cervical,
thoracie, or lumbar areas may be present, or two or more
parts of the cord may be mvolved simultaneously. The
lumbar area is the one most frequently damaged. “Skip™
areas, with disease in isolated segments of the various divi-
sions of the cord, are often observed. The abdomunal reflexes
disappear early. Later, those 1 the extremities vanish as
paralysis appears. Fasciculation of muscles about to become
paralyzed 1s observed frequently. Paralysis of the arms, legs,
trunk, back, and muscles of breathing occur in this type of
poliomyelitis. Paralysis of the urinary bladder develops in
about one-thurd of adults and usually accompanies weakness
of the legs. An extensor plantar response (positive Babin-
ski) is not an uncommen ﬁndmg duning the §rst one or two
days; or late develop of this reflex 15 in~
compatible with pohomyehtis. Hyperesthesia of the skin is
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various muscles. Damage may be present in parts of the
nervous system other than anterior horn cells; the pre-central
gyrus, the reticular formation in the medulla, the roof nucle
and vermis of the cerebellum, Auverbach’s and Meissner's
plexuses, and sympathetic ganglia may be involved. Not
infrequently, there is a lack of correlation between the
anatomic changes and the clinical findings. “Skip” areas arc
common in spinal paralytic disease; for example, involve-
ment of the cervical and lumbar cord is often present with
no dysfunction of the thoracic portion,

Prodromal manifestations are not infrequently absent in
paralytic poliomyelitis. In some cases, the illness is biphasic
in character. In these, the disease starts with fever and
manifestations of one of the “mmor” illnesses, After several
days, all symptoms disappear but in from 5 to 10 days there
is recrudescence of fever, the development of signs of me-
ningeal irritation, and the appearance of paralysis. The com-
monest prodromal symptoms in adults are generalized muscle
and bone discomfort. In children, upper respiratory tract
syndromes are most frequent. Signs of meningeal irntation
are present but may be incomplete, The spinal fluid findings
in paralytic poliomyelitis are the same as those m the non-
paralytic disease. The number of cells and quantity of pro-
tein in the spinal fluid bear no relationship to the severity of
involvement and prognosis. The spinal flud may remain
entirely normal during the course of disease in about 0.1 to
0.2 per cent of cases.

Spinal Paralytic Poliomyelitis: In the early stages of spinal
paralytic poliomyelitis, cramping pain in the muscles -
nervated by the affected neurones and hyperesthesia of the
skin overlying them are present. The discomfort may .be
very severe; muscle “spasm,” the exact mechamsm of which
is not clear, is usually detectable. Paralysis may not appear
for some time after the onset of nervous system man.ifesta-
tions. In some instances, increase in muscle weakness is very
slow; in others, it develops with moderate speed. while. in
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nerve palsies, total external ophthalmoplegia, pupillary dis-
turbances, Homer's syndrome, and hippus may oceur. There
may be unilateral ar bilateral involvement of the 5th nerve
with difficulty in chewing and closing the mouth, as well as
deviation of the jaws. Paralysis of the Tth cramal nerve is
common and usually unilateral. It is most often of the central
type; the entire faco or only the upper or lower parts may
be affected. Disturbances of vestibular function and deafness
result from damage to the nucleus of the 8th nerve.

Lower Cranial Nerve Nuclei—N 9,10,11,12. Life may be
endangered when funcuon of the 10th nerve is impaired,
since swallowi; lled by the combined action of N
10, 11, and 12. \thh involvement of these nerves, the voice
has 2 nasal quality and movement of one or both halves of
the soft palate is decreased or absent. Hoarseness and laryn-
geal stridor follow wealkness or paralysis of the vocal cords.
Unilatera] or ilateral weakness of the tongue, stemocleido-
mastoid, and trapezius muscles may be present. Inability to
swallow results in pooling of saliva and food in the pharynx
with obstruction to the airway. Aspiration of fluid into the
larypx, reflex spasm of the glottis, and abductor paralysis
of the vocal cords constitute very sen‘ous threats to life.

Disease of the dullary y center d
irregularity of the rhythm, depth, and rate of breathing.
The thoracic muscles and diaphragm are not weak, unless
spual involvement is present Hiccoughng is frequeut in the
early phase of respiratory center dysfunction. Hypoxia, with-
out visible cyanosis, 15 common and contributes to the in-
tensity of the manifestations. In the late stages, cyanosis,
unresponsite to oxygen administration, is commonly present,
and the temperature, pulse rate and blood pressure are
elevated. The final event is usually shock which, in the
majonty of cases, is irreversible despite the most heroic
measures.

The festations of invol of the circul
Iatmg center are a deep cherry red color of the lips, ﬂushed
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frequent; increased vibratory sensation may be detected by
special technics. Sensory Joss does not occur. Constipation,
abdominal cramps, and meteorism are common in spmal
paralytic poliomyelitis and are due to partial 1leus resulting
from involvement of the autonomic nervous system and
weakness of the abdominal muscles. When the disease is
severe, sympathetic nervous system disturbances with tachy-
cardia, hypertension, abnormal sweating, and cyanosis and
coldness of the involved extremities (not due to superficial
vasospasm) are present.

Fever 15 usually present in spinal paralytic pohomyelitis
for the first few days and then disappears by gradual Iysis.
In 90 per cent of cases, there is little or no extension of
paralysis after defervescence has been established for about
48 hours. In the remaining 10 per cent, however, progression
of weakness may continue for as long as a week and be of
notable degree.

Bulbar Poliomyelitis: The incidence of bulbar poliomyelbitis
differs from one epidemic to another and varies between
6 and 25 per cent. It occurs n 85 per cent of patients sub-
jected to tonsllo-adenoidectomy within 30 days of onset
of the disease and in those in whom this operation was
carried out even many years before. Pure bulbar involve-
ment (without any spinal cord signs) is commonest 1 chul-
dren; adults with bulbar disturbances usually have associated
spinal paralyses. The prodromal manifestations of bulbar
poliomyelitis are often the same as in the spinal form. The
syndromes which develop depend on the area of the brain
stem involved, and result from damage to the medulla, pons,
or midbrain. Signs and symptoms are produced by (2)
dysfunction of the upper cranial nerve nuclei, (b) damage
to the lower cranial nerve nuclei, and (¢) disturbances of the
respiratory and vasomotor regulating centers m the medulla.
Combined bulbar and diffuse or focal encephalitis or spinal

involvement may occur.
Upper Cranial Nerve Nuclei—N 3,4,5,6,7,8. Ie~Toted aenlar
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Medical Complications of Paralytic Poliomyelil

Paralytic poliomychtis, especially in adults, often presents
2 number of serious and potentially Iethal complications.
These occur most frequently when the respiratory muscles
are involved or when bulbar and bulbospinal disease is
present. They include disturbances in water and electrolyte
balance, cleetrocardiograpluc  abnormalities, myocarditis
with cardiac failure, hypertension, phlebothrombosis of the
legs, dilatation of the stomach and large bowel, paralytic
Jeus, multiple erosions in the gastrointestnal tract with
bleeding, acute ulcers of the csophagus, stomach or duo-
denum, bactenal pneumonia, pyelonephritis, renal lithiasis,
syndrome resembling rheumatoid arthritis, bed sores, and
various psychoses. Shock or pulmonary edema, or both, are
the terminal events in practically all fatal cases.

Management of Poliomyelitis

Cases of “abortive” poliomyehtis require no therapy except
for “symptomatic” relief of the manifestations of the “minor”
lnesses. Antibiotics are without value,

The treatment of non-paralytic poliomyeltis nvolves
primanly the relief of the headache, pam in the back, and
“spasm” of the legs. Best in bed with the mattress supported
by a board 1s helpful in reducing the back discomfort. The
applecation of moist heat in the form of “hot packs” to the
neck, back, and thighs produces considerable rehef. Anal-
gesics such as Demerol and codeine are very useful, mor-
phine denvatives are best not gven. Neuromuscular ex-
amination should not be carried out more often than every
8 to 4 days, Bed rest is terminated as soon as severe discom-
fort 15 absent in order to reduce the risk of phlebothrombosis
and pulmonary embolism. Every patient thought to have
non-paralytic poliomyelitis should have orthopedie follow-up
study 2 to 3 months after recovery.
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florid appearance of the skin, a very rapid, irregular pulse,
small pulse pressure even when the blood pressure is normal,
and moderate to severe hypotension. Hyperthermiz, cold
mottled clammy skin, shallow respiration, anxiety, restless-
ness and confusion appear as the circulatory mechanism
becomes progressively more impaired and untreatable shock
develops.

Polio-encephalitis. Encephalitic symptoms, focal or diffuse,
may occur separately or together with bulbar and spinal
poliomyelitis. The diffuse form is characterized by anxiety,
apprehension, a feeling of impending doom, and rapid sue-
cession of ideas racing through the mind. Twitching and
jerking motions of the facial muscles and extremuties and
flushing of the face occur. Insomnia may be severe. In fatal
cases, confusion is marked and progresses to lethargy and
death. Somnolence may be the outstanding feature and con-
tinue until death or recovery takes place. In focal polio-
encephalitis there may be visual-verbal agnosia, myoclonie
jerks, grand mal convulsions which occasionally persist for 2
long tune after recovery, spastic hemiparesis, ataxia of one
arm or leg, and hydrocephalus.

The diagnosis of paralytic poliomyelitis can usually be
made on chnical grounds. The outstanding mamfestations
are a lower motor neurane lesion with flaccid weakness and
hypo- or areflexia. Signs of upper motor neurone disease
or decreased sensation are not compatible with poliomyelitis.
The only positive method of establishing the diagnosis of
paralytic poliomyelitis is isolation of the virus from the stool
or pharyngeal secretions (spinal cord or bramn at necropsy)
or demonstration of a rise n the level of neutralizing anti-
body to the isolated stramn m acute and convalescent phelxse
serums. If virus cannot be isolated, the 3 type strains main-
tamed in tissue culture may be used. One attack of poﬁoﬂf)'e‘
htis usually confers immunity for life against the respt)ﬂslb]e

serotype.
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lungs of exudate {the opening in the trachea permits casy
totlet of the lower mw.‘ay) (3) xexxcated lmu\s of major de-
grees of pul 1 catheteriza-
tion ar hmucl\osmpy, aud (4) umhdity ta keep the airway
relatively free of secretions {thus is often purely a matter of
availability of a sufficient complement of experienced per-
sonnel).
D

d of the diaphragms or i i
muscles, or both, indicates the need for frequent determna-
tion of vita} capacity. When this 1s reduced to 50 per cent
or less than normal, on the basis of age and weight, artificial
respiration with a tank or cuirass-type chest respirator must
be mven. The level of negauve pressure employed must be
set at that which produces a normal tidal volume as meas-
ured with a respirometer. The speed of respiration is ad-
justed from 12 to 18 per minute, and is altered, if necessary,
to swt the comfort of the patient. Determmation of plasma
CO, content and arterial oxygen saturation should be made
as f ly as ible; this is especially important when
bulbar disease with pooling of secretion is present, because
considerable hypoxa may develop before cyanosis is ap-
parent. Oxygen should be administered to all cases. If hypo-
tension is present, alternating negative and positive pres-
sures of equal degrees often help in restaring normotension.
‘The chest respirator or rocking bed cannot be substituted
for the tank respirator in the acute phase of the disease. The
electrophrenic respirator is of no value in the management
of paralysis of the muscles of respiration because the
phrenic nerves fal to respond to stimulation within 24 to
38 hours following anset of the disease as 2 result of K’apid
axonal & The prophylactic use of icsobial
agents to prevent secondary bacterial infections in cases of
bulbar and respiratory muscle paralysis, with or without
tracheostorny, is not benelical and may, in fact, be poten-
tially dangerous. “Weaniog” from the tank respirator should

~
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The management of paralytic poliomyelitis involves (a)
the use of all measures to spare the life of the patient
threatened by involvement of vital areas, (b) relief of dis-
comfort, (c) maintenance of weak muscles in as good 2
condition as possible until normal neuronal function has
sufficient time to return, (d) immediate recognition and
treatment of medical complications, (e) prophylasis and
therapy of emotional disorders, (f) surgical treatment of
correctable defects, and (g) social, economic, occupational,
and physical rehabilitation.

Patients with paralysis of swallowing, loss of function of
the breathing muscles, pulmonary edema, or shock are in
great danger of death. Dysfunction of N 9 and 10 leads to
complex problems of infection and regulation of caloric,
water, and electrolyte balance but is most serious because
of the danger of fatal obstruction of the airway. For this
. reason, it has been suggested that tracheostomy be per-
formed in all such cases. This operation 15 followed, how-
ever, by a much higher incidence of bronchopulmonary in-
fection than occurs when the procedure is not carried out:
The preferred initial management of swallowing difficulty
is postural drainage, suction to keep the hypopharynx as
free of fluds as possible, and maintenance of adequate in-
take of food and water by nasogastric intubation. The prone
position takes advantage of the normal forward inclination
of the trachea as an aid to drainage. Elevation of the foot of
the bed 2 to 8 feet from the floor also helps to keep fluids
out of the lower respiratory tract. Most important is ju-
dicious suctioning of the throat carried out by an experi-
enced physician or nurse. If, in addition, fluid and electro-
lyte are admmistered parenterally at first and later by
gavage, most patients get into little or no difficulty. In some
cases, however, tracheostomy does become necessary, de-
spite the risks. The indications for this procedure are (1)
abductor paralysis of the vocal cords which makes the opera-
tion mandatory, (2) pneumonia with inabilitv to clear the
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exammations should not be carried out too often in the
acute phases of the discasc in order to minimize the pos-
sible deleterious effect of exercise in increasing the degree
of paralysis, Daily physiotherapy is usually started 3 to 4
days after plete defeny e has app d and ex-
tension of weakness has stopped. Exercise agamnst resistance,
even that of gravity, is thought to be most beneficial by
some clinictans. In many clinics, exercise in water to remove
the effects of gravity is standard practice.

Maximal return of muscle function usually is established
at the end of 2 years following the onset of paralytic polio-
myelitis. The aid of the orthopedic surgeon should be en-
listed after this time, and a program of surgical rehabilita-
tion set in motion. P 1d, and of the
lower les suggests ideration of lumbar sympa-
thectomy. Occupational and physical rehabiltation should
be mutiated as soon as possible,

The overall mortality rate for poliomyelitis 1s about 5
per cent. “Abortive” and non-paralytic cases recover com-
pletely. About 2 to § per cent of children and 15 to 30 per
cent of adults with paralyzing infection die; the percentage
increases directly with age. When bulbospinal involvement
{especially with medullary or phrenic and intercostal nerve
dysfunction) is present, the fatality rate varies between 25
and 75 per cent; mn these cases, it is greatly inflvenced by
age, the presence of shock, pulmonary edema, superimposed
infection, or other medical complications.

Many cases of paralytic pol itis recover completely.
In a considerable number, there is return of muscle function
to some degree. Only very few remain totally paralyzed, It
is stnking, though paradoxical, that the more life-threaten-
ing the disease 10 the acute stage, the more frequent is
complete functional recovery, if the patient survives, Thus,
paralysis of the respuatory center usually disappears com-
pletely. Dysfunction of N 9 and 10 is followed by total re-
covery in most instances, although mild palatopharyngeal
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be started after the first day and increased as rapidly as
possible.

The use of the electrophrenic respirator is indicated when
the respiratory center is involved, Tank respiration may only
increase the difficulty. Indirect stimulation of one phrenic
nerve through the skn is usually sufficient. If the need for
the electrophrenic respirator is continuous for several or
more days, the phrenic nerve may be exposed and the elec-
trode applied directly by means of a metal chp for as long
as a week.

‘When pulmonary edema supervenes in patients receiving
artificial respiration, the use of positive intratank pressure
or positive pressure breathing through a cuffed tracheotomy
tube may be helpful. Shock is easier to prevent than to
treat. Assurance of adequate oxygen saturation, prevention
of dehydration, and early treatment of superimposed bac-
terial infection, are of prophylactic value. When marked
hypotension develops, vasoconstricting agents such as nor-
epinephrne are often very helpful in establishing normo-
tension. As a rule, however, these drugs finally become iu-
effective as their use is prolonged. Plasma infusions may be
of some help. Hypotension appearing dunng artificial res-
piration may respond to alternating positive and negative
tank pressures of approximately the same degree.

The relief of discomfort is one of the most important
problems in the care of paralytic poliomyelitis. The meas-
ures employed include all those discussed n the treatment
of the non-paralytic disease. Changing the position of para-
lyzed lmbs and moving the patient about in bed are also
very effective in reducing the frequency and intensity t?f
pain. Weak les must be mai 1 in as good condi-
tion as possible until neuronal function returns; the u‘,\:ne,
degree, and extent of resumption of function is unpredict-
able, so treatment should be continued for at least 2 yoars.
This aspect of therapy is best managed by the physiothe'r-
apist with a broad experience with p ** -t Mmeele
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formalin-inactivated strains of the 3 viral serotypes grown
in mackey hidney tissuc culture. The vaccine is reported to
be about 60 o 70 per cent effective against Type 1, and 85
to 90 per cent against Types 2 and 3. The recommended
schedule of inoculation is 1 ml. imtially, followed by 1 ml.
4 weeks and again 7 months after the first jnjection. No
antibody is demonstsable in about 20 per cent of patients
after the fisst injection. In most indwviduals without anti-
body prior to vaccination, neutralizing capaeity of low de-
gree appears in about 4 to 8 weeks after the first dose of
vaccme, but falls gradually over the next few months. The
second “booster” injection 7 months later produces a rapid
vise 1 antibody to high levels, Persons immune to 2 single
serotype when first inocnlated develop a rapid increase in
anhbody to all 3 types. The vaceme does not appear to
the inaad of paralytic poliomyeltis. The

duratin of protection 1s unknown, Bcach\ms to ths vaccine
are uncommon, headache, stiffness of the neck, ammus, and
legs accompanied by pain, skin hypersensitwvity, fever, sore
throat, vomiting, and pawn at the site of mijection have been
unoted. Approximately 1 to 8 paralytic cases of pohomyelitis
appear to be associated with each mallion injections of vac-
cine.

Expenimental studies suggcst that the aral ndmm:sh'ahan
of hiving virus ines also p
and protection agamst infechon. The particular straws of
poliomyehtis virus vsed are capable of growing in the in-
testinal tract but do not invade the nervous system. Ade-
quate feld tnals have not yet been cammed out. Although
promsing, judgement of the degree of effectiveness of this
type of vaccine must be reserved.

TETANUS

Tetanus 1s uncommon in the United States afthough it
occurs with considerable frequency in some parts of the
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weakness may oceasionally persist for life. Paralysis of the
muscles of respiration often disappears completely. In some
cases the final vital capacity, although reduced, is adeguate
{0 maintain ventilation, even with moderate physical exer
tion. In a very few instances is chronic respirator care necess
sary. Weak extremities regain about 60 per cent of the total
strength that they will ever recover in 3 months, and 80
per cent within 6 months. Improvement may continue for as
long as 2 years, The final degree of functional return de-
pends on the number of neurones totally destroyed, and
varies from as low as zero to as high as 100 per cent.

Because 90 to 95 per cent of cases of poliomyelitis are
inapparent or “minor” infections and are not diagnosed, the
prevention of the disease by isolation is very dificult and
probably not practical. Contact with known cases should be
avoided. Restriction of community activities such as swim-
ming, gathering of people, etc., is not necessary except with
large epidemics when it is more effective in allaying panic
than in reducing infection. Pregnant women should take
special precaution because of the increased susceptibility
to the disease. Tonsillectomy is contraindicated in areas
where poliomyelitis is present. All individuals with “minor”
illnesses during the poliomyelitis season should limit their
physical activity and avoid chilling until all symptoms have
disappeared.

The use of gamma globulin prepared from pools of
normal human plasma has not been strikingly effective as 2
prophylactic measure in either famly or outside contacts.
However, in persons pecuharly susceptible such as pregnant
women, or physicians and nurses accidentally in contact
with virus-containing materials, the administration of
gamma globulin may be worthwhile. The dose is Q.15 ml
per pound of body weight; the maximal quantity for adults
is 20 ml

Active immunization against paralytic poliomyelitis has
been successfully produced by parenteral a” * ~* -

v
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Cephalic Tetanus: This follows injuries to the face or
otitis media, and is charneterized by pasalysis of the facial
perve, in additon to trismus and other signs of generalized
tetanus,

The diagnosis of tetanys is made on clinical grounds. A
history of a wound followed by the onset of any of the
mamfestations described above should suggest this disease.
It must be lept in mind, however, that trismus may be ab-
sest or, \\bcn present, may be due to a variety of other
causes d fected teeth, trich mumps, infec-
tion in the nmuth Yymphadentss m the parotid area or at
the angle of the jaw, etc The tetanic seizures may be pro-
duced by strychume. Bacterologic study of the wound may
be of help in some cases, However, the site of injury may
be completely healed by the time tetonus appears, Noo-
pathogenic anaerobes may have the same morphologic ap-
pearance as Cl. tetani. Whenever pasable, cultures of the
wound should be made in anaerobic wedia and the patho-
genicity of the organivms proved by mijectng culture 8-
rates {toxmn) into mce.

The following are the rtems of mportance i the treat-
ment of tetanus:

{}) Surgrcal debridement of the wound with a zone of
normal fissue around 1t 15 recommended.

{2) Antitoxin: 50,000 units 1s admunistered intramuscu-
Tarly followed by 50,000 units intravenously after appropri-
ate skin and eye tests for serum sensitivity,

{8) Tracheotomy: Since many deaths are due to laryngo-
spasm, thus operaton fs an important prophylactic measure.

(4) Sedation: Any typa of sedative wmcluding the bar-
biturates, chioral hydrate, or paraldeh)de may be used.
They should be ad 1 in ient to keep
the patient drowsy but still arousable. Sedation should he

given on the basts of need and not on a ngui schedule,
which may lead to dosage and

¥ g it
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world, It is not an infection of the nervous system since
organisms are never found there. The disease results from
the effect of toxin elaborated by organisms growing in a
wound, Whether the toxic substance reaches the nervous
system by way of the blood stream or in direct nerve trans-
mission is still a matter for debate.

Tetanus follows the introduction of spores of Clostridium
tetani into wounds contaminated by soil or objects on which
the organisms happen to be present. It may follow animal
bites, the sting of a bee, or even a very minor wound. Al
though penetrating injunies are said to be most commonly
involved, a large number of cases follow minor injuries. The
incubation period is variable, it may be as short as 1 day or
as long as 2 months; 1t averages 3 to 21 days.

Three clinical forms of tetanus have been described.

Local Tetanus: Spasm of the muscles 1n the area of mjury
is very common, pain is usually associated with this findmg
and may be quite severe. This form of the disease is gen-
erally overlooked, although diagnosis and immediate treat-
ment at this time might be effective in preventing the ap-
pearance or decreasing the severity of the generalized form.

Generalized Tetanus: Trismus is the hallmark of this form
of the disease; although usually bilateral, 1t may imtially
be limited to one side and 1s entwely absent in about 25
per cent of cases. Marked stiffness of the neck, back and
hamstring muscles may be present and suggest the pos-
sibility of meningitis; the spinal flud is, however, entirely
normal. The abdominal muscles may become so rigid as to
suggest severe peritonitis. Risus sardonicus may be noted.
Hyperirritability and the tendency to seizures are outstand-
ing, The slightest stumulus or noise may produce a sudden
tetanic episode which may lead to death. Laryngeal and
glottal spasm occur in the severe cases and may appear spon-
taneously or be induced by the sight of food or water (hy-

drophobia).
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Cephalic Tetanus: This follows injuries to the faco or
atitis media, and 15 characterized by paralysis of the facial
nene, in addition to trismus and other signs of generalized
tetanus,

The diaguosis of tetanus is made on clnical grounds, &
tistory of a wound followed by the onset of any of the
manifestations descnbed above should suggest thys discase.
It must be kept in mind, however, that tismus may be ab-
sent of, when present, may be due to & vasicty of other
causes ineludi fected teeth, tnchinosis, mumps, infec-
tion in the mouth, lymphadenitis m the parotid area or at
the angle of the jaw, ete. The tetanic seizuves iy be pro-
duced by strychmne, Bactesiologic study of the wound may
be of belp in some cases. Howeser, the site of injury may
be completely healed by the time tetanus appears. Non-
pathogenie anaerobes may have the same morphologic ap-
pearance as CL tetani. Whenever possible, cuftures of the
wound should be made mn anacrobic media and. the patho-
genicity of the organisms proved by injecting culture ff
trates (togin) mto mice.

The following are the items of frapostance in the treat-
ment of tetanus:

(1) Swrgeal debridement of the wound with a zone of
wormaf tissue around 1t is recommended.

(2) Anttorn: 50,000 units 15 administered tatramuscu-
Tasly followed by 50,000 units intravenously after appropri
ate skin and eye tests for serum sensitwvity.

{8) Tracheotomy. Since many deaths ate due to laryngo-
spasm, thus operation is an imp prophylact;

{4) Sedation: Any type of sedativ

¢ e
ve including the bar-
biturates, chloral hydrate, or paraldehyde may be used.
They should be admmstered m quantities suffcient to keep
the patient drowsy but sull arousable. Sedation should be
given on the basis of need and not on 2 wgid schedule,
which may lead to dosage and polsoning. M i

P




378 THE PRACTICE OF INFECTIOUS DISEASE

sulfate has been used with good effect but great care must
be exercised not to produce respiratory arrest; if this oc-
curs, it can be quickly reversed by the intravenous injection
of calcium gluconate,

{5) Muscle-relaxing agents: Mephanesin and succinyl
choline chloride may be used to prevent convulsions and
produce relaxation. Paralysis of the diaphragm may occur
but eventually disappears; treatment with a tank respirator
is indicated temporarily in this situation.

(8) No food or water by mouth: Electrolyte and water
balance must be maintained by intravenous hydration. A
polyethylene nasogastric tube may be inserted after several
days and a balanced liquid food mixture administered.

(7) Penicillin (crystalline G): 250,000 units is given intra-
muscularly every 6 hours for 10 days.

(8) Constant nursing care with attention to skin, bladder
and bowels is essential.

(9) The frequency of necessary procedures should be
limited; it is the writer’s practice to arrange for all manipu-
lations, nursing care, medications, etc., to be carried out
when the pemecillin injections are given; in this way, the
patient is disturbed only 4 times a day. Sedation should
be adequate at these times.

(10) Absolute quiet in an isolated room 1s obligatory.

(11) Immunization with toxoid after recovery must not
be neglected, since most patients are not immunized by the
disease.

The prognos:s is poor in tetanus. In most senes the fatal-
ity rate is between 50 and 75 per cent; it may be reduced
to as low as 20 per cent in favorable cases in whom the
diagnosis is made early, and therapy instituted promptly.
The closer the wound to the brain, the poorer the outlook;
thus, face injuries followed by tetanus have a higher risk of
death than those on the feet. The shorter the incubation
period, the greater the possibility of a fatal outcome. Th'e
presence of fever when no secondary infection is present is
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alsa 2 bad proguostic sign. Death is move frequent n very
young and m ofd patients.

Tetanus is a ptc\cntnb!e dxseasc The administzation of
3,000 umts of antitoxy Heated in any icious waund,
Vhen the disease de\elops despite such prophylaxis, the
incubation penod may be quite prolonged and the outlook
for recovery is improved. All people should be protected by
the admunistration of tetanus toxoid. After the inital im-
munization, a booster dose of fuid toxoid (1 mb} should
be given 1 and 2 years later, and agan when any wjury
oceurs, In previausly mmunized mdividuals, the injection
of 1 ml of toxoid is an effective prophylactic, good “recall”
of antibody occurs when a “booster” is given as late as
10 years after the last injection. For wounds of the face or

head, it is safest to give 3,000 units of sutitoxin plus a dose
of toxoid.

Encrpsaums—Gexenat FrATURES

Infiammation of the entire brain or portions of it may oc-
cux as an jsolated entity ( phalitis}, or be
by ifestations of imvol of the spmal cord (en.
cephalomyelitis ). In most & there is also evid of
menungeal irritation. This disease may be produced by bac-
teria, viruses, rickettsiae spirochetes, yeasts and fungi, or
other parasites. It also follows a number of systemic infec-
tons or may result from sensitization to such products as
horse serum or bacteral vaccines
1t has been pointed out that the vutstanding feature of
encephalitis 1 the absence of charactenstic syndromes in
association with speerfic <tiology Thus, regasdless of the
cause of he disease, the clinical picture which develops s,
in general, the same. In some typcs of encephalitis, how-
ever, certain ft jons are more freq than m others
and  may be of help in ma)nng a presumpuve diagnosis. The
posed of signs of infection,
evidence of memnge:d m—u.mun, chnormal spinal Suid, and
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sulfate has been used with good effect but great care must
be exercised not to produce respiratory arrest; if this oc-
curs, it can be quickly reversed by the intravenous injection
of calcium gluconate.

(5) Muscle-relaxing agents: Mephanesin and succinyl
choline chloride may be used to prevent convulsions and
produce relaxation. Paralysis of the diaphragm may occur
but eventually disappears; treatment with a tank respirator
is indicated temporarily in this situation,

(8) No food or water by mouth: Electrolyte and water
balance must be mamntained by intravenous hydration. A
polyethylene nasogastric tube may be inserted after several
days and a balanced liquid food muture administered.

(7) Penicillin (crystalline G): 250,000 units is given intra-
muscularly every 6 hours for 10 days.

(8) Constant nursing care with attention to skin, bladder
and bowels is essentral.

(9) The frequency of necessary procedures should be
limited; it is the writer’s practice to arrange for all manipu-
lations, nursing care, medications, etc., to be carried out
when the penicillin njections are given; in this way, the
patient is disturbed only 4 times a day. Sedation should
be adequate at these times.

(10) Absolute quiet in an isolated room is obligatory.

(11) Immunization with toxoid after recovery must not
be neglected, since most patients are not immunized by the
disease.

The prognosis is poor in tetanus. In most series the fatal-
ity rate is between 50 and 75 per cent; it may be reduced
to as low as 20 per cent in favorable cases in whom the
diagnosis 1s made early, and therapy instituted promptly.
The closer the wound to the brain, the poorer the outlook;
thus, face injuries followed by tetanus have a higher risk of
death than those on the feet. The shorter the incubation
period, the greater the possibility of a fatal outcome. Th.e
presence of fever when no secondary infection is present is
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also a bad prognostic sign. Death is more frequent in very
young and in old patients.

Tetanus is a preventable disease. The admmustration of
3,000 unts of antitoxin is indicated in any suspicious wound.
When the disease develops despite such prophylaxis, the
incubation period may be quite prolonged and the outlook
for recovery is improved. All people should be protected by
the admimistration of tetanus toxoid. After the imtial im-
munization, 2 booster dose of fluid toxoid (1 ml.) should
be gven 1 and 2 years la!er, :md ag:u.n when any injury
occurs. In p iduals, the injection
of 1 m. of tozoid is an effective prophylactic; good “recall”
of antibody occurs when a “booster” is given as late as
10 years after the last injection. For wounds of the face or
head, it 15 safest to give 3,000 unts of antitoxin plus a dose
of toxoid.

ENCEPHALITIS—GENERAL FEATURES

Inflammation of the entire brain or portions of it may oc-
cur as an isolated entity ( habitis), or be

Yy ifestations of invol of the spinal cord {en-
cephalomyelitis ). In most instances there is also evidence of
meningeal imtation, This disease may be produced by bac-
teria, viruses, rickettsiae spirochetes, yeasts and fung, or
other parasites. It also follows a number of systemic infec-
tions or may result from sensitization to such products as
horse serum or bactenal vaccines,

It has been pointed out that the outstanding feature of
encephalitis is the absence of characteristic syndromes
association with specific etiology. Thus, regardless of the
cause of the disease, the clinical picture which develops is,
in general, the same. In some types of encephalitis, how-
ever, certam manifestations are more frequent than in others
and may be of help in makmg a presumptlve diagnosis. The

is is d of signs of infection,
evidence of memngea[ wnitation, abnormal spinal fluid, and
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sulfate has been used with good effect but great care must
be exercised not to produce respiratory arrest; if this oc-
curs, 1t can be quickly reversed by the intravenous injection
of calcium gluconate.

(5) Muscle-relaxing agents: Mephanesin and succinyl
choline chloride may be used to prevent convulsions and
produce relaxation. Paralysis of the diaphragm may occur
but eventually disappears; treatment with a tank respirator
is indicated temporanly in this situation.

(6) No food or water by mouth: Electrolyte and water
balance must be maintained by mtravenous hydration, A
polyethylene nasogastric tube may be inserted after several
days and a balanced liquid food mixture admimistered.

(7) Penicillm (crystalline G): 250,000 units is given intra-
muscularly every 6 hours for 10 days.

(8) Constant nursmg care with attention to skin, bladder
and bowels is essential.

(9) The frequency of necessary procedures should be
limited; it is the writer’s practice to arrange for all manipu-
lations, nursing care, medications, etc.,, to be carried out
when the penicillin injections are given; in this way, the
patient 1s disturbed only 4 times a day. Sedation should
be adequate at these times.

(10) Absolute quiet in an isolated room is obligatory.

(11) Immunization with toxoid after recovery must not
be neglected, since most patients are not immunized by the
disease.

The prognosis is poor in tetanus. In most series the fatal-
ity rate is between 50 and 75 per cent; it may be reduced
to as low as 20 per cent in favorable cases in whom the
diagnosis is made early, and therapy instituted promptly.
The closer the wound to the brain, the poorer the outlook;
thus, face mjunes followed by tetanus have a higher risk of
death than those on the feet. The shorter the mcubation
period, the greater the possibility of a fatal outcome. ThF
presence of fever when no secondary infection is present is
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mals or their products, (¢) any type of illness preceding the

appearance of encephalitis by one month or Iess, (d) in-

jections of any kind, and (e} mode of onset and features

of the early course of the encephalitis, This type of mforma-

tion often directs attention to a specific cause and permits
ptive etiologie d

(") Physical examination may reveal abnormalities which,
in addition to those in the nervous system, may suggest the

specific etiology. Thus, the presence of cardiac murmurs
plus fever and leucocytosis may raise the question of sub-
acute bacterial endocarditis with focal embolic encephalitis.
Periorbital edema, swollen tender muscles and a neurologic
syndrome require consideration of trichinosis.

(8) Laboratory studies should include blood cultures, elec-
trocardiograms {abnormal 1n some cases of trichinosis and
in encephalomyocarditis), white blood count, chemical and
bacteriologic studies of spinal fud, lung x-rays, biopsy in
certain instances, and other specific investigations that may
be indicated by certain situations.

{4) Virologic and serologic studies are of greatest im-
portance in establishing the etiology of encephalitis. Isola-
tion of a specific virus is usually not practical, because
methods for accomplishing this are not available in routine
hospital laboratories. Furthermore, some of the viruses can-
not be recovered from the spmal flwd and are obtained only
from the brain and spinal cord after death, The most use-
ful method of establishing the etiology of a viral encephalitis
is by serologic study; serums obtamed in the acute and con-
valescent phase (2 to 4 weeks after onset) must be com-
pared. The procedures of value in specific infections are
discussed below.

The physician must constantly keep in mind the fact that
some forms of encephalitis, specifically those secondary to
bacterial wmfection, are t ble with antimicrobial agents.
These must be recogmzed early and therapy instituted
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manifestations indicating local or diffuse involvement of
the brain or spinal cord, or both., The following are the
chinical features which may be observed, although not all
of these are present in every case.

(1) Signs and symptoms of wfection include fever, chills
in some instances, malase, headache, nausea, and vomiting,
The white blood count may be normal or elevated.

(2) Evidence of meningeal irritation is characterized by
stiff neck, stiff back, positive Kernig sign, and abnormal
spinal flmd. In most cases, the fluid contains an mcreased
number of cells (rarely more than 1,000/mm?®) most of
which initially are neutrophiles but subsequently are lym-
phocytes. There is an increased protein and a normal or
somewhat elevated sugar level. The spinal fluid may be
entirely normal in a rare instance.

(8) Manifestations of damage to the brain or spinal cord,
or both, may be evidenced by (a) focal seizures or aphasia
(cortex), (b) extensor plantar response, hyper-reflexia, and
spastic paralysis (upper motor neurone), (c) rigidity,
tremor, chorea, or athetosis (basal ganglia), (d) nystagmus,
intention tremor, muscle hypotonicity, and adiadokokunesis
(cerebellum), (e) levels of sensory loss or defects i position
and vibratory sense (spinal cord), and (f) urnary bladder
paralysis, ileus, hypertension, tachycardia, and abnormal
sweatmg (autonomic nervous system).

In some patients, the encephaltis is so mild that it pro-
duces few or no signs or symptoms, and 1ts presence is diag-
nosed only retrospectively by means of serologic studies.
In the clinically apparent cases the diagnosis is made when
the findings described above are present, The etiology is
frequently not revealed by the clinical picture and can be
ascertained only on the basis of one or more of the following
studies:

(1) Carefully obtained history as to (a) geographic loca-
tion of the patient, (b) exposure to insects and various ani-
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TrICIONA ENCEPHALITIS

E halitis may h! licate trichinosis. The
dxagnosxs is suspected on the basis of other manifestations of
the disease and the presence of eosinopluilia, although in-
volvement of the brain may develop prior to the appearance
of an elevation of the number of cosinophiles in the circu-
lating blood {Chapter XIV). The spinal fluid 1s often normal
except for an increased protem content.

TOXOPLASMOSIS

Encephalitis due to invasion of the brain by T. gondii
is primanly a problem in very young children, The
diagnostic points are (a) {b) int
caleifications, and (¢) chorioretinitis, There is no specific
treatment.

VirarL ENCEPHALITIS

A number of viruses are responsible for encephalitis or
encephalomyelitis. Space does not permit an exhaustive
discussion of each Below are descnbed the sahent c].uucal
features, epid
and melhods of lherapy and preventlon of the encephah—
tides which have been observed in the United States.

RasiEs

Rabues follows the bite of rabid cats, dogs, foxes, skunks,
wolves, and some species of bats Contamination of a skin
abrasion with the saliva of such animals may also lead to
the development of the disease, The incubation period
averages 1 to 3 months but may be as short as 10 days or
as long as a year. The closer the site of the wound to the
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promptly. There is no effective treatment for any of the
viral encephalitides; for this reason the delay in making a
specific diagnosis necessitated by serologic tests is of no
importance in affecting the outcome of the disease.

BACTERIAL MENINGOENCEPHALITIS

Encephalitis may occur during the course of bacteremia
due to various organisms. It is not rare with subacute bac-
terial endocarditis and is due to the presence of multiple
cerebral emboli producing focal encephalitis. Brain ab-
scesses and purulent meningitis are uncommon except when
acute endocarditis is present. Involvement of the brain may
also occur as a complication of bacterial meningitis. These
types of encephalitis are treatable with antimicrobial agents,
the drug used depending on the sensitivity of the organisms.

MycoTic MENINGOENCEPHALITIS

Torula, Candida (Monilia), various fungi but especially
Mucor, Histopl psuls and Coccidiodes immitis
may be responsible for encephalitis. Specific diagnosis is
made by isolation of the organisms from spmal fluid or
brain on Saboraud’s medium or corn meal agar. When
Torula is mvolved, treatment with Amphotenian B is worth
a trial; the method is described in Chapter VII in the sec-
tion on mycotic pneumonia.

RICRETTSIAL ENCEPHALITIS

Encephalitis may occur in the course of typhus fever. It
is due to R. prowazeki, is usually detected because of the
other features of the disease of which 1t is a part, and re-
sponds to the same therapy which produces cure of the
other manifestations (Chapter XVI),
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Trictuna ENcepHALITIS

Encephalitis may 11 licate trichinosis. The
diagnosis is suspected on the basis of other mamfestauons of
the discase and the presence of cosinophiba, although in-
volvement of the bram may develop prior to the appearance
of an elevation of the number of eosinophiles in the circu-
lating blood {Chapter X1V). The spinal fluid is often normal
except for an increased protein content.

TOXOPLASMOSIS

Encephalitis due to invasion of the bram by T. gondit
is pnmanly a problem in very young children. The
diagnostic pomts are (a) Isions, (b) int i
calcifications, and (c¢) chorioretinitis. There is no specific
treatment.

VAL ENCEPHALITIS

A number of viruses are responsible for encephalitis or
encephalomyehtis. Space does not permit an exhaustive
discussion of each Below are descnbed the salient chmcnl
features, epidemiologic back ic p:
and methods of therapy and prevenhon of the encephali-
tides which have been observed mn the United States.

RaBES

Rabes follows the bite of rabid cats, dogs, foxes, skunks,
wolves, and some species of bats. Contamnation of a skin
abrasion with the saliva of such animals may also lead to
the development of the disease. The incubation period
averages 1 to 3 months but may be as short as 10 days or
as long as a year. The closer the site of the wound to the
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brain the shorter the incubation period. Prodromal mani-
festations consist of fever, headache, anorexia, nausea, vom-
iting, and sore throat, These last for 2 to 4 days and are fol-
lowed by a picture of increasing irritability characterized
by restlessness, anxiety, and msomnia; all of these symp-
toms may be replaced by depression. Most patients have
pain, hypesthesia, or paresthesias in the area of the wound.
As the disease progresses, the outstanding mantfestations
are hyperactive reflexes, muscle hypertonicity, tachycardia,
pupillary dilatation, hypersensitivity to external stimuli, and
increasing agitation and apprehension. Muscle twitchings
may appear and be followed by generalized convulsions,
Hydrophobia—painful and severe laryngospasm on at-
tempted swallowing or the sight or sound of fluids—is pres-
ent; each episode may be accompanied by difficulty in
breathing and cyanosis. Behavior may be wild and destruc-
tive but attempts at biting are rare. Patients usually die
within 3 days of onset of the excitement phase. If they
survive longer, death 15 preceded by paralyses, apathy, or
coma. The spinal fluid may be normal or contain up to 100
cells. The peripheral white blood count varies between 20,
000 and 30,000. The fatality rate in rabies 1s 100 per cent.
There is no effective therapy.

Treatment of the local wound is imperative in every sit-
uation. Cleansing with concentrated green soap solution or
1 per cent zephiran chloride solution is effective when ear-
ried out early. The application of fuming mtric acid is
questionable. The indications for immunization against
rabies using Semple vaccine or the recently developed egg-
grown one are given in detail in Table 1. It is best to give
vaccine together with hypenmmune serum (0.5 ml. per Kg.
of hody weight). In ordmary cases, 7 to 14 daily doses of
the vaccue are admunistered; with severe bite, this should
be continued for 21 days. If 1t is possible to capture the
animal responsible for the bite, it should be observed closely
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for the development of signs of rabies. In questionable ex~
posures, it is probably best not to actively immunize until
some conclusion has been reached cenccmmg, the status of
the responsible animal, § the $nj of vaceine is

icd by severe phalitis (one case per 2,000
patients receiving the Semple preparation); the fatality rate
of this complication is 25 per cent. One of the most effective
ways of reducing the risk of rabics in man is the immuniza-
tion of all dogs and cats.




Table 1
INDICATIONS FOR SPECIFIC POST EXPOSURE TREATMENT}

CONDITION OF BITING ANIMAL

During  observa-
Nature of expo-|At time of expo-|tion period of 10| Recommended
day

o, Stre sure ys treatment
I No lesions, | Rabid None®
indiect con-
tact only
IL Licks:
(1) Un~ Rabid None*
abrad
{a) Healthy Healthy None

(b) Healthy Climcal signs of [ Start vaccine at
rabies or proven(first signs of ra-
d

rabi bies 1 anin:
(c) Signs  sug-|Healthy Start vaccing 1m-
{2} Abraded gestve of ra- meduately;  stop
skin _and bies treatment 1f an:-
abraded mal 15 normal on
or un- 5th day after ex-
abraded oac A
mucosa
(d) Rabid, es- Start vaccine im-
caped, killed, meduately
or unknown
IIL Bates: (a) Healthy Healthy None
(b) Healthy Clnucal signs of | Start vaccune at
rabies or proven|first signs of 3a-
rabid bies 1 ammal
(c) Signs  sug-| Healthy Start vaccine 1m-
gestive of ra- mediately;  stop
bies treatment of am-
(1) Sumple mal 1s normal on
exposure Sth day after ex-
posure®®
) Rabid, es- Start vaccine -
caped alled, mediately
or unkaown,
or any bite
by wolf, jack-
al, fox or
other  wild .
anumal

-z




Table 1 (Continucd)

CONDITION OF BITING ANDMAL

During  obscrea-
Nature of expo-|At time of expo-|tion period of 10| Recommended
sure sure days treatment

{a) Healthy Healthy Hypenmmuas so-
rum immediately;
no vaccine as long.
as anumal remains
normal

{b) Healthy Clinlcal sigas of | Hypenmmune se~
rables or proven|rum mmmediately;
start vaccine at

{2) Severe expo-

sure: (Mul- first sugn of rabies
tiple; or face, (©) S
1503 sugges- | Healthy Hypenmmune se-
ﬁf{‘:')“’ neck |15 e of rabies rum tomediately,
followed by vac-
cine, vaccine may
be stopped 1f am-
mal 1s pormal on
S5th day after ex-
posure
(d) Rabid, es- Hypenmmune se-
caped, kalled, rum ummediately,
or unknown followed by vac-
Any bite by cue
wald anmal

* Start vaccie immediately 1n young children and in patients where a
reliable history cannot be obtaned.
alternative treatment would be to give hypenmmune serum and not
start vaccame as long 43 the ammal remained normal.
Note: To be effective hypenmmune serum must be given withwn 72 hours
of exposure Dose 0.5 ml. per Kg of body weight.
‘These idications apply cqux].ly well whether or not the biing amumal has
been previously vaccinat
1+ Expert Commuttes on Rabws—‘Vorld Health Organtzation on Technu
Report Senes, Geneva, 1954, No 82

887
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St. Lours EncEpHALITIS

This disease occurs most often in the late summer and
early fall. Circumstantial evidence has incrmmated Culex
mosquitoes in its transmission, although a chicken mite has
also been suspected. The reservoir of the virus is thought
to be birds. The incubation period 15 4 to 21 days. The
fatality rate is approximately 25 per cent, being highest
in young children and patients over the age of 50. Most
individuals make a complete recovery, but between 5 and
10 per cent have neurological residua, Diagnosis is estab-
lished by demonstration of an increase in complement fixing
or neutralizing antibody in the blood of the patient. There
is no specific therapy.

Equine EnceprALITIS (EASTERN AND WESTERN)

Equine encephalitis occurs primarily in the summer and is
a disease mainly of horses. Both Aedes and Culex mosquitoes
are thought to be vectors of the virus, Birds, especially
pheasants and pigeons, are thought to be intermediate hosts.
The disease in man is thought to follow the bite of an in
fected mosquito. The climeal picture is that of diffuse
encephalitis; cranial nerve palsies are thought to be uncom-
mon. There is a peripheral leucocytosis which may be as
high as 60,000. The spinal flud contains up to 1,000 cells
most of which are neutrophils. The eastern varicty affects
children more often than adults. The death rate has been
reported as high as 50 per cent. There is no specific treat-
ment. Vaccines have been devised but have not yet had an
ample trial in human bemgs. The diagnosis is made by
demonstration of a rismg complement fixing or neutralizing
antibody titer in the serum of patients,
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LymraocyTic CHORIOMENINGITIS

PP

tic chor is is ized pxun:mly
by sxgns of ingitis. A severe phalstis or
myelitis is present, in addition, in some cases. The dlsense is
produced by a virus and 1s endemic m the house mouse
from which 1t is transmitted to man by contamination with
nasal secretion, urine, or feces, The infection oceurs most
often in the late fall, winter and spring. The incubation
period is 1 to 3 days. The imtial manifestations m most
cases are suggeshve of a respiratory tract infection with
cough and sore throat. These usually clear in a few days to
2 weeks, only to be followed 1 to 4 days later by fever, and
signs of meningeal irritation. In many patients the entire
d.\sease docs not go beyond this, nthough conjunctivitis,
inal pain, and backache may be pres-
ent. Rarely, involvement of the brain or spinal cm'd occurs
and produces a picture of halitis or
indistinguishable from that due to other viruses. The spmzll
fluid may contain as high as several thousand cells, 95 to
100 per cent of which are lymphocytes; in some cases, 20
per cent may be neutrophiles. Neurologic residua such as
paralysis or Parkmsonism may be present after recovery.
The diagnoss is made on the basis of a rising complement
finng antibody titer (positive by the 3rd to 4th week) or
by the demonstration of an increase in neutralizing anti-
bodies (significant 7 to § weeks after onset of infection).
There are no specific therapeutic or prophylactic measures.

InrecTIOUS MoNoxUCLEOSIS

Encephalitis or hal htis rarely compli the
course of infections mononucleosis. The cliucal pictures
cannot be differentiated from other forms of viral infection

of the brain or spinal cord, The disease may be very ex-
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tensiv.e and rarely produces death. There is 1o specific ther-
apeutic measure. The diagnosis of infectious mononucleosis
has been discussed in Chapter VI,

HerPEs StMPLEX ENCEPHALITIS

Severe encephalomyelitis may be due to the virus of
herpes simplex. This may follow a simple fever blister or
diffuse fection such as is seen in Kaposi’s variceliform
eruption (Chapter XV). There are no specific clinical fea-
tures other than the presence of the skin lesions. The diag-
nosis is established by the d ration of an i in
complement fixing or neutralizing antibody. There is no

specific therapy. .

Herpes ZosTER ENCEPHALITIS

Encephalitis associated with herpes zoster is rare. Oc-
casional cases with stupor and various paralyses have been
described. The spinal fluid may be normal or reveal the
features present in other virus infections of the nervous
system. Diagnosis is usually made on the basis of the pres-
ence of the typical skin lesions. There is no specific therapy.

Acute HEMORRHAGIC NECROTIZING ENCEPHALOPATHY

Although the etiology of this type of encephalitis is un-
Iknown, it has been presumed to be due to a virus. The dis-
ease starts with manifestations of an upper respiratory tract
infection or an influenza-ltke syndrome. After a period of
well being for several days, signs of severe encephalitis ap-
pear. These consist of fever, severe confusion, coma, gen-
eralized convulsions, hemiplegia, or quadriplegia. The cere-
brospinal flurd contamns an increased number of cells, most
of which are neutrophiles, and an elevated protein content;
red blood cells are usually not present. There is often a
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peripheral leucocytosis. Most cases end in death. There are
no speaific diagnostic procedures, and the nature of the
discase is usually not defincd except by autopsy study.
There is no specific therapy.

Post-INFECTIOUS ENCIPHALITIDES

Encephalitis or halomyehtis may pli the
course of measles, clucken pox, German measles, mumps,
and smallpox vaceination. Although the exact mechanism of
the neurclogic involvement is not known, 1t 1s presently
presumed to be due to a hypersensitivity reaction. The pos-
sibility of activation of a latent central nervous system virus
has, however, not been eacluded. Four mamn clinical syn-
dromes may appear. (1) The most common one is diffuse
cerebral invol and is ch terized by stupor or coma
in most cases, or by severe generalized convulsion in some.
(2) Localized bral signs, including athetosis, spastic
paralyses, focal seizures, etc., may be present. {3) In some
cases, the manifestations are limited to those of uni- or
bal 1 bellar § (4) U Iy, a pure
spinal cord syndrome with sensory changes may be ob-
served. The spinal flmd changes are those of “aseptic” men-
ingitis (see above).

t-mfectious haltis is after measles,
appeanng in approximately 1 out of every 800 cases of this
disease. It occurs in modified rubeola less frequently. The
nervous system manifestations usually appear as the rash
is beginning to fade, but may develop at any time, having
been observed rarely even before the skin eruption appears.
The fatality rate is approximately 15 per cent, most of the
deaths accurring i the first 2 ta 3 days. The risk of residual
neurologic and psychological defects after recovery 1s ap-
proxumately 65 per cent, these vary from very munor be-
havioral disturbances to complete organic deterioration.
There may be a considerable latent period between recovery
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from the acute phase of post-measles encephalitis and the
appearance of residua. There is no specific prophylaxis or
treatment. Although cortisone has been used, its effective-
ness still remains to be proved. The administration of large
doses of gamma globulin as a therapeutic measure has also
been suggested; there is no evidence that it is effective.

Encephalitis occurs in approximately 1 out of every 10,000
cases of chicken pox. Although 1t may produce a variety of
clinical pictures, it is striking that isolated cerebellar in-
volvement is more common in this form than in any of the
other post-infectious encephalitides. The outstanding signs
are ataxia, nystagmus, and adiadokokinesis. The fatabty rate
is about 5 per cent. The frequency of residual defects is
unknown, although a small number of patients do develop
both psychological and neurological defects

German measles is complicated by encephalitis about once
in every 35,000 episodes. The features are similar to those of
the other post infectious encephalitides. Death is very un-
common, and residual defects are much less frequent than
after measles or chicken pox. There 1s no specific treatment.

In the United States, one in every 350,000 people injected
with cowpox vaccine for the first time develops encephalo-
myelitis. This is not observed in individuals who are revac-
cinated. The older the child, the greater the risk of post-
vaccinial encephalitis. The incidence 1s higher m some coun-
tries being of the order of 1 in 2,000 primary vaccnations
and 1 in 50,000 for revaccmations Symptoms of nervous
system involvement usually appear from 10 to 12 days after
vaccination, although they may develop as early as the
second or as late as the twenty-fifth day. Papilledema and
trismus have been observed. The fatalty rate ranges from
30 to 50 per cent. If recovery occurs, there are usually no
residua. There 1s no treatment. Vaccination before the age
of 6 months, immunization only of mdividuals in good
health, and avoidance of the procedure in patients exposed
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to diphtheria, measles or scatlet fever, decreases markedly
the risk of this complication.

ALLERCIC ENCEPHALOMYLLITIS
Diffuse phal litis may 1 the administra-

tion of horse serum, bacterial vaccines (pertussis and ty-
phoid), toxoids, and virus vaccines (rabies). As a rule, the
nervous system manifestations appear about 10 to 12 days
after the offending agent is given. The chnical picture may
be very mld and be featured only by slight monoplegia or
mononeuritis On the other hand, involvement of the brain
and spinal cord may be so diffuse that dysfunction of all
parts of the nervous system appears and death occurs rap-
idly. This disorder is said to occur most often in individuals
who have a lustory of atopic allergies. Its development is
not always related to the appearance of skin rash or other
evidence of sensitization. In cases which have followed per-
tussis and rabies immunization, however, severe reactions
have been noted at the site of injection prior to the appear-
ance of the encephalitis. No prophylactic measures are
available; caution must be exercised in immunzing
patients with a fi allergic backg d, It must
be stressed, nevertheless, that a hustory of allergy does not
contraindicate immunization in any situation in whch it is
indicated, Although the writer has had no experience with
cortisone in this type of disease, the fact that a hypersensi-
tivity reaction may be involved suggests consideration of the
use of corticosteroids in severely 1ll cases.

BENIGN Myarcic ENCEPHALOMYELITIS
(Epmeaac NEUROMYLSTHENIA )

Benign myalgic encephalomyehtis is a recently described

disease of the nervous system which is probably infectious
in origin. It may be fused clinically with pol Iiti

yelitis.
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from the acute phase of post-measles encephalitis and the
appearance of residua. There is no specific prophylaxis or
treatment. Although cortisone has been used, its effective-
ness still remains to be proved. ‘The administration of large
doses of gamma globulin as 2 therapeutic measure has also
been suggested; there is no evidence that it is effective.

Encephalitis occurs in approximately 1 out of every 10,000
cases of chicken pox. Although it may produce a variety of
clinical pictures, it is striking that isolated cerebellar in-
volvement is more common in this form than in any of the
other post-infectious encephalitides. The outstanding sigas
are ataxia, nystagmus, and adiadokokinesis. The fatality rate
is about 5 per cent The frequency of residual defects is
unknown, although a small number of patients do develop
both psychological and neurological defects.

German measles is complicated by encephahtis about once
in every 85,000 episodes. The features are similar to those of
the other post nfectious encephalitides. Death is very un-
common, and residual defects are much less frequent than
after measles or clucken pox. There is no specific treatment.

In the United States, one in every 350,000 people injected
with cowpox vaccine for the first time develops encephalo-
myelitis. This 15 not observed in mdiwviduals who are revac-
cinated. The older the chuld, the greater the risk of post-
vaccinial encephahitis The incidence is higher in some coun-
tries being of the order of 1 in 2,000 primary vaccinations
and 1 in 50,000 for revaccinations. Symptoms of nervous
system involvement usually appear from 10 to 12 days after
vaccination, although they may develop as early as the
second or as late as the twenty-fifth day. Papilledema and
trismus have been observed. The fatality rate ranges from
30 to 50 per cent. If recovery occurs, there are usually no
residua. There is no treatment. Vaccination before the age
of 6 months, immunization only of idividuals in good
health, and avoidance of the procedure in patients exposed
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vibratory, light touch, and pain sensation, pleuritic chest
pan (usually unilateral), backache, sore throat, insomnia,
somnolence, menstrual disturbances, pain on movement of
the eyes, and chills, Fever is usually of low degree.

The white blood count in both forms of the disease is
normal, as a rule. Examination of the spinal fluid in the cases
with myalgia and muscle weakness reveals no increase in the
number of cells, although the protein is usually not in-
creased, 1t has been found to be elevated in some cases.

The most striking characteristic of the paretic cases is
their tendency to enter a subacute stage in which they re-
crudesce over a relatively long period of time. In many
instances, after a misleading improvement, all of the mani-
festations suddenly become aggravated. The exacerbations
tend to be iated with physical exertion, exp to
damp or cold weather, and onset of menstruation; they tend
to be repetitive. In general, improvement gradually occurs
with progress of time. Many patients complain of not feel-
ing well for a long time after they have apparently re-
covered, There have been no deaths.

There is no specific therapy for benign myalgic encepha-
lomyeltis, Every effort should be made to relieve the mus-
cle pain, which may be intense, by the admimstration of
analgesic agents such as codeine or Demerol.
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This disorder has also been called epidemic neuromyesthe-
nia, Iceland Disease, Tallahassee Disease, Coventry Disease,
Akureyri Disease, and epidemic vegetative neuritis,

No specific etiologic agent has been incruninated in the
pathogenesis of this discase. A very recent study has sug-
gested the possibility that members of the Bethesda-Bal-
lerup group of bacteria (paracolon) may be involved; this
remains to be proved.

The incubation period is about 5 to 8 days. Females are
affected much more frequently than males, and the disease
appears to occur primarily in epidemic form.

Two clinical types of epidemic myalgic encephalomyelitis
have been described; (a) one in which manifestations of 2
non-specific illness, without locahzing signs or symptoms,
are present, and (b) another in which, following a pro-
dromal period, evidence of meningeal irritation, myalgia,
and paresis of varying degree and distribution develops.

The non-paretic form of the disease (“minor illness”)
appears in about 50 per cent of patients It is characterized
by the presence of grippe-like symptoms which include
headache, generalized aching, and low-grade fever. These
are sometimes present for only 1 to 2 days. If they persist
for more than 5 to 6 days, diarrhea, nausea, and vomiting
usually become prominent, less frequently, nuld respiratory
symptoms such as coryza and sore throat develop.

The paretic type of benign myalgic encephalomyelitis is
usually preceded for 4 to 6 days by prodromal mamfesta-
tions which are similar to the syndrome of the “mmor 1ll-
ness.” As muscle weakness develops, all of the symptoms
become more marked. The outstanding features of the
paretic form of the disease are stiff neck, stiff back, a pe-
culiar feeling of heaviness and numbness in one or more
extremities, muscle tenderness, myalgia which may be very
severe, varying degree and dismbution of muscle weak-

ness, diarthea, depression, vasomotor instnbflity (clullmeS_S,
pallor, and flushing of the skin), paresthesias, decrease
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by bacteremia), pain, swelling and tenderness are the out-
standing manifestations; as the process progresses, fluctua~
uon m:\y bccomc appnrcnh Peripheral leucocytosis with a
hiles is the rule. The lesions
may be overlooked wben they occur as part of a generalized
ease, I luteal dary to injections may
lie very deep in the tissue and, although pain and tender-
ness may be present, not be recognized because fuctuation
may not appear until very late or be completely absent;
extensive dissection may, however, take place along fascial
planes, The local signs of intramuscular hematoma may
not change much when infection supervencs; fever and
leucocytosis may appear for the first time or, if previ-
ously present, become more marked. Not all abscesses which
follow injections are wfected. Immunizing agents such as
alum-precipitated toxcids and pertussis vaccine and some
anhibiotics may produce sterile ab at sites of inocul
tion; fever and leucocytosis may be present. The lesions may
readily be confused with an infectious process and are some-
times treated with antimicrobial agents. They usually disap-
pear in about a week after the injections which produced
them are stopped.

Intramuscular abscesses may become complicated by
local extension, vascular thrombosis at the site of infection,
P“lmonary mfarction, and bacteremia with metastatic fo-

on the end d i lungs, cte. The
writer has studied one patient who developed an ntra-
gluteal abscess following an mijection of procaine penicillin,
Fever, severe leucopenia, and a diffuse bronchopneumonia
were present; a small non-fluctuant area of tenderness and
redness was present in the buttock. Incision, however, re-
vealed a large deep-seated abscess which had spread dif-
fusely throigh the gluteal muscles, Blood culture taken
prior to operation yielded coagulase-positive, hemolytic
Staph. gureus. Treatment with large doses of chlornmphem-
col and eryth were undertaken but death




CHAPTER XIV

INFECTIONS OF THE
MUSCULO-SKELETAL SYSTEM

InreCTIONS OF MuscLEes

Intramuscular Abscesses

Intramuscular abscesses are produced by two mechanisms:
(1) direct introduction of bacteria during trauma or the
injection of various drugs, and (2) focalization in the course
of bacteremia which may be very transient or prolonged.
Not infrequently minor mjury to a muscle may set up 2
locus of decreased resistance in which organisms may be
implanted and grow readily, or a hematoma which is pres-
ent becomes mfected. Regardless of the mechanism in-
volved, most intramuscular abscesses are produced by
Staph. aurcus. During the course of a bacteremia, other
organisms may be involved; a good example of this is ty-
phoid fever in which abscesses may develop spontaneously
or appear at the site of wmjection of drugs. The bacteria
introduced during accidental or purposeful trauma are var-
iable and include enteric forms such as E. coli, Bacteroides,
Clostridium welchii, and other pathogenic anaerobes. A
number of intragluteal ab due to gr. ive bac-
teria have followed the intramuscular administration of

penicillin.

With the exception of gas gangrene and other anaerobic
infections, the chmnical picture of intramuscular abscess does
pot differ in relation to the causative agent. Fever, chills
in the severe cases (especially those which are accompanied

388
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dated during the last two World Wars, (2) A vascular injury
with resuling ischemia predisposes to gas gangrene. In
some cases, the infection does not appear even when the
causative agents arc present in the tissues unless obstruction
to blood flow supervenes and causes necrosis, The applica-
tion of tourniquets for prolonged periods, falure to relieve
tension by splitting of fascia at operation when muscle
injury is accompanied by marked edema, and the use of
tight plaster casts may be responsible for ischemia and set
the stage for gas gangrene i patients with anacrobe-
contaminated swounds.

‘The bacteria responsible for gas gangrene and the milder
forms of anacrobic wound infection are Clostridia, gram-
positive, spore-forming anacrobic rods Although Cl welchii
(Cl. perfringens) is the orgamsm most commonly involved
in anaerobic myositis, many nfections are due to the simul-
taneous presence of CL novyl (Cl oedematiens) or Cl. sep-
ticum (Vibrion septique). Non-pathogenic stramns such as
CL. putnificum, Cl. sporogenes, and athers are also frequently
demonstrable, It has been suggested that these are necessary
for the development of true anaerobic myositis.

Three types of infection are produced by the Clostridia:
(1) simple inati 23 bic cellulitis, and (3)
anaerobic myositis (gas gangrene).

Clostridia contaminate many wounds All species have
been detected; during World War II, 20 to 30 per cent of
all wounds were found to contmn pathogeme and non-
pathogentc anaerobic baalli. With simple anacrobic con-
t there is no ion of tissues.

When Clostridia multiply rapidly and spread into the
connective tissues, they produce large quantities of gas
which escape into the spaces and open them, making pene-
tration by the organism easier. Large pockets of gas (gas
abscess) are the outstanding finding, This is the picture of
anaerobic cellulitis. The incubation period is approximately
8 to 4 days. The onset 1s more gradual than in anaerobic
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in about 18 hours. Autopsy revealed a large, dissecting
intragluteal abscess, thrombosis of the blood vessels in the
area, multiple pulmonary infarcts, and diffuse staphylococ-
cal bronchopneumonia,

The treatment of infected intramuscular abscesses in-
volves the use of both antimicrobial drugs and surgical
drainage. If the lesion is detected early, antibiotic agents
may eradicate it. If cultures are not available for sensitivity
testing, 1t is probably best to start with aqueous penicilin
{250,000 units intramuscularly every 4 hours) especially if
the infection has started outside the hosputal. If the lesion
arises at the site of injection of an antibiotic, the responsible
drug cannot be given because the organisms are obviously
not susceptible to it. Intramuscular abscesses which de-
velop in hospitalized patients are frequently due to penicil-
lin-resistant Staph. aureus. In such cases, the use of chlor-
amphenicol plus erythromyein (05 gm. of each orally every
6 hours) is indicated. Therapy should be continued for 2
weeks. In extensive and especially in fluctuant lesions, -
cision and dramage should be carried out in addition to
antimicrobial therapy. The difficulty of detecting such ab-
scesses, particularly when they are situated in the buttocks,
cannot be overemphasized; fluctuation may not appear be-
cause the lesion often burrows deeply instead of toward the
surface.

GAS GANGRENE

True gas gangrene 15 a myositis. A number of factors pre-
dispose to its appearance. (1) Injuries into which anacrobic
bacteria (Clostridia) are introduced by contammated soil,
tools, etc. are very important. Such wounds are most fre-
quently incurred on farms and in the street because of the
presence in these areas of animal feces which contain patho-
genic Clostridwa. The largest number of cases of gas gan-
usually observed in wounded soldiers, most of the

grene is v s X
nt information concerning the disease has been eluci-

significal
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dated durmg lhe last two World Wars. (2) A vascular injury
with i to gas gang In
some cases, the infection does not appear escen when the
causative agents are present in the tissues unless obstruction
to blood flow supenenes and causes necrosis. The applica-
tion of tourniquets for prolonged periods, failure to relieve
tension by sphtting of faseia at operation when muscle
injury is accompanied by marked edema, and the use of
tight plaster casts may be responsible for ischemia and set
the stage for gas gangrene i patients with anaerobe-
contaminated wounds.

The bactena responsible for gas gangrene and the milder
forms of anaerobic wound infection are Clostridia, gram-
positive, spore-forming anacrobic rods, Although Cl welchii
(CL perfringens) is the organism most commonly involved
in anaerobic myositis, many infections are due to the simul-
tancous presence of Cl novyi (Cl oedematiens) or Cl. sep-
ticum (Vibrion septique). Non-pathogenic strams such as
Cl. putrificum, Cl. sporogenes, and others are also frequently
demonstrable. It has been suggested that these are necessary
for the development of true anacrobic myositis.

Three types of infection are produced by the Clostridi
(1) simple ination, (2) bic cellulitis, and (3)
anaerobic myositis {gas gangrenc).

Clostridia contaminate many wounds. All species have
been detected; dunng World War 11, 20 to 80 per cent of
all wounds were found to contam pathogenic and non-
pathogemc anaerobic bacxllx With simple anacrobic con-

, there is no invasion of tissues

When Clostm]ia multiply rapidly and spread into the
conncctive tissues, they produce large quantities of gas
which escape into the spaces and open them, making peae-
tration by the organism easier. Large pockets of gas (gas
abscess) are the outstanding finding. This 1s the picture of
anaerobie cellulitis. The incubation period is approxmately
3 to 4 davs. The onset ic more rradual than 1 anasrohic
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in about 18 hours. Autopsy revealed a large, dissectiog
intragluteal abscess, thrombosis of the blood vessels in the
area, multiple pulmonary infarcts, and diffuse staphylococ-
cal bronchopneumonia.

The treatment of infected intramuscular abscesses in-
volves the use of both antimicrobial drugs and surgical
drainage. If the lesion is detected early, antibiotic agents
may eradicate it. If cultures are not available for sensitivity
testing, it is probably best to start with aqueous penicillin
{250,000 units intramuscularly every 4 hours) especially if
the infection has started outside the hospital. If the lesion
arises at the site of injection of an antibiotic, the responsible
drug cannot be given because the organisms are obviously
not susceptible to it. Intramuscular abscesses which de-
velop in hospitalized patients are frequently due to penicil-
lin-resistant Staph. aurcus. In such cases, the use of chlor-
amphemcol plus erythromycin (0.5 gm. of each orally every
6 hours) is indicated. Therapy should be continued for 2
weeks. In extensive and especially in fluctuant lesions, in-
cision and drainage should be carried out in addition to
antimicrobial therapy. The difficulty of detecting such ab-
scesses, particularly when they are situated 1n the buttocks,
cannot be overemphasized; fluctuation may not appear be-
cause the lesion often burrows deeply instead of toward the
surface.

GAS GANGRENE

True gas gangrene is a myositis. A number of factors pre-
dispose to its appearance. (1) Injuries into which anaerobic
bacteria (Clostridia) are introduced by contaminated soil,
tools, etc. are very important. Such wounds are most fre-
quently weurved on farms and in the street because of the
presence in these areas of animal feces which contam patho-
lostridia. The largest number of cases of gas gan-

usually observed in wounded soldiers; most of the
has been eluci-

genic C
grene is 4 s
significant information concerning the disease
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posed at operation is distinctly abnormal, white in color,
and gies the impression of having been boiled.

The diagnosis of anaerobic myositis is readily made on
clinical grounds. Demonstration of the typical organisms
in discharges from the wound is helpful; not only vegetative
but sporulated organisms may be detected i stamed
smears, Cultures in thioglycollate and chopped meat medium
readdy yicld the Clostridia. It must be stressed, however,
that their isolation from a site of injury does not necessanly
imply the presence of anaerobic myositis since they are also
present in cases of “simple contamination.” Bacteriologic
evidence is, nevertheless, helpful 1 confiming the clinical
impression because organisms other than Clostridia may be
responsible for tissue damage and gas formation; Proteus,
E. coli and other enteric bacteria are occasionally involved
in such infections. Traumatic emphysema, air sucked into
tracts produced by penetrating missiles, injection of ben-
zene, and contact with finely powdered magnesium may all
be associated with the presence of “gas” n tissues and
cause confusion with anaerobic myositis or cellulitis.

Anaerobic infections may be prevented m some instances
by proper prophylaxis carried out shortly after injury. Tri-
valent gas gangrene antitoxin (CL welchii, CL novyi, and
CL septicum) has been used but doces not appear to be very
effective in the absence of other procedures. Most important
are adeq leansing and debud; of wounds. Chemo-
prophylaxis should be instituted early, the drugs recom-
mended for this purpose are (1) chlortetracycline (Aureo-
mycin), (2) oxytetracycline (Terramycin), (3) chloram-
phenicol, and (4) pemecillin The dose of the first three is
500 mg. orally every 4 to 6 hours. The fourth is gven in
quantities of 400,000 units of the procaine salt together
with 200,000 units of the aqueous preparation every 12 to
24 hours for several days.

The treatment of gas gangrene embraces three ap-




400 THE PRACTICE OF INFECTIOUS DISEASE

myositis, There are very few systemic disturbances. The
wound is dirty, has a foul odor, is not especially painful,
and exudes a moderate amount of brown, seropurulent dis-
charge. Gas extends diffusely between muscle groups, crack-
Jes through the subcutaneous tissues, and bubbles up
through the*clot and exudate. The muscles appear normal
at operation and contain no gas; this is the most important
point of dufferentiation from true gas gangrene. If secondary
infection with the beta-hemolytic streptocoecus takes place,
it may be more difficult to separate the two types of disease.

Anaerobic myositis, or true gas gangrene, may follow
anaerobic contamination or cellulitis, or appear as the first
manifestation of clostridial infection. The incubation period
may be as short as 12 hours, or as long as 6 weeks. The
earliest symptoms are a sensation of great heaviness and
severe pain in the injured limb. There is local edema. The
patient appears very 1ll, may be delrious or maniacal, and
has a moderate fever. Shock may develop within a few hours
of the generally abrupt onset. Jaundice 1s sometimes pres-
ent terminally. Because of the very rapid hemolysis from
the action of the alpha toxin of CL welchii, the skin may
become very red, especially if bacteremia supervenes; the
hematocrit falls sharply and the icteric index rises. Death
from lower nephron nephrosis (acute tubular necrosis) may
occur in such cases.

Examination of the site of injury usually reveals only
edema and moderate tenderness early in the course of the
disease. Lattle or no gas is detectable. As the infection pro-
gresses, there is a sweet odor, profuse bloody or serosan-
guinous discharge, and gas in the area of the wound. Tlfe
quantity of gas, however, is never as large as in anaerobie
cellulitis. The skin may be siightly blanched or have a
“marbled” appearance. With progression, or m terminal or
fulmmating cases, a red-yellow, brown, green, or black dis-
coloration occurs, and blebs and bullae appear. Muscle ex-
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posed at operation is distinctly abnormal, white in color,
and gives the impression of having been boiled,

The diagnosis of anacrobic myositis is readily made on
clinical grounds, Demonstration of the typical orgamsms
in discharges from the wound is helpful; not only vegetative
but sporulated organisms may be detected in stained
smears. Cultures in thioglycollate and chopped meat medium
readily yield the Clostridia. It must be stressed, however,
that their isolation from a site of injury does not necessarily
imply the presence of anaerobic myositis since they are also
present in cases of “simple contamination.” Bacteriologic
evidence is, nevertheless, helpful in confirming the clinical
impression because organisms other than Clostridia may be
responsible for tissue damage and gas formation; Proteus,
E. coli and other entenic bacteria are occasionally involved
in such infections. Traumatic emphysema, air sucked mfo
tracts produced by penetrating mussiles, injection of ben-
zene, and contact with finely powdered magnesium may all
be associated with the presence of “gas” i tissues and
cause confusion with anaerobic myositis or cellulitis.

Anacrobic infections may be prevented 1 some instances
by proper prophylaxis carried out shortly after injury. Tri-
valent gas gangrene antitoxin (Cl. wclchsi, CL novyi, and
Cl. septicum) has been used but does not appear to be very
effective in the absence of other procedures. Most important
are adequate cleansing and debridement of wounds, Chemo-
prophylaus should be mstituted early, the drugs recom-
mended for this purpose are (1) chlostetracycline {Aureo-
mycin), (2) oxytetracychne (Terramycin), (3) chloram-
phenicol, and (4) penicilin, The dose of the first three is
500 mg. orally every 4 to 6 hours. The fourth is given in
Quantities of 400,000 units of the procame salt together
with 200,000 units of the aqueous preparation every 12 to
24 hours for several days

The treatment of gas gangrene embraces three ap-
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proaches: (1) surgical excision, (2) antitoxin, and (3) anti-
microbial agents. Surgical debridement of the wound 1
most important and should nclude not only all the mjured
tissue but also a margin of normal tissue, if possible. If the
vascular supply is impaired, amputation of the involved
extremity is necessary even when antibiotics and antitoxin
are given; thus js especially true when complete occlusion of
arteries has been present for some time. Trivalent or pen-
tavalent gas gangrene antitoxin (CI sordelli and CI. histoly-
ticum antitoxin in addition to the 3 present in the trvalent
mixture) must be administered as soon as the disease is
suspected. The dose of the pentavalent preparation 1s 20,000
units of each of CL welchii and CI septicum, 3,000 units of
CL histolyticum, and 3,000 units each of CI. novyi and Cl
sordelli antibody; one-half should be injected intramuscularly
and the other half intravenously, after appropriate skin and
eye tests for sensitivity. Although 1t has been suggested that
the administration of antitoxmn in half the initial dose be
repeated daily for several days, this is probably not helpful.
If improvement is not occurring, however, this procedure
may be followed. It must be emphasized that once a toxn
becomes fixed to tissues (this usually takes place very
rapidly), 1t cannot be neutralized by any quantity of anti-
toxin, Aqueous penictllin, 1,000,000 units, should be given
intramuscularly every 8 hours. Some clinicians prefer the
tetracycline compounds on the basis of studies in experi-
mental ammals. When these are used, the usual dose is 500
mg. orally every 6 hours; in very sick patients, they are best
administered parenterally. The intravenous dose should not
exceed 2 gms. per day because of the danger of toxic hepa-
titzs. Chemotherapy should be contmued for 12 to 14 days.
The survival rate in gas gangrene 1s inversely related to de-
lay in treatment. The fatality rate is highest in cases in which
therapy has not been wstituted within a few hours of -the
appearance of the first symptoms of the disease. The. im-
portance of pain in the wound and a sensation of heaviness
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in the affected y cannat be phasized as warn-
mg signals of impending gas gang ‘The of
anaerobic cellulitis is the same as for anacrobic myositis;
surgical relicf of tension and establishment of drainage are
vital,

TRICHINOSIS

Trichinasis is still a relatively common discase in some
patts of the United States, Twenty years ago, its incidence
on the East and West coasts of this country, as deduced
from ination of diapl ved at autopsy, was
approximately 20 to 25 pcr ccnt Allhough the pre\alencc
of the discase is presently d b hang
in methods of feeding swine, 1t is sl frcqucnt in some
areas. Rats are not implicated 1n the spread of Trichinells.
Pigs, especially those fed on raw garbage or slaughter house
offal, are the main source of infection in man. Ammals raised
on grain or cooked garbage are much less dangerous. That
many people have had trichinosis withont clinical manifesta.
tions is indicated by the fact that 15 to 20 per cent of normal
individuals develop an immediate skin reaction to Trichi-
nella antigen,

Trichinosis is most frequent in the winter mounths, the
time of the year when the ingestion of pork is bighest. In
the United States, it is observed most often in Mame, Con-
necticut, New York and California. It has been very com-
mon in many European countries, especially Germany and
Italy. In the United States it occurs mostly in Italians and
Cermans and only rarely in ]cws and Mohammedans whose

the ion of pork.

When mfested pork is eaten by man, the cysts which
surround the parasites are removed by gastne digestion.
Unless the Trichinells have been present m swine muscles
for at least 21 days, they will not cause mfection because
before this age they are not surrounded by a chihnous cover-
ing which protects them against the lethal cffect of gastric
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juice. If they are older than 3 weeks, they are decysted m
the stomach, and pass into the small intestine where they
reach adulthood in about 2 days. Copulation takes place,
the males die and are passed out in the stool, and the preg-
nant female burrows into the lacteals of the bowel where
the larvae hatch in about 7 days. The larvae then enter the
venous circulation and reach the lungs, the peripheral cir-
culation, and various muscles. Migration of larvae from the
intestinal lymphatics and penetration of the muscles goes on
between the 10th and 14th day after ingestion of the in-
fested meat. Encapsulation and calcification of the orgamsms
within the muscles occurs in about 6 to 8 months. The ocular
muscles and the masseters are the ones most commonly par-
asitized. The tongue, larynx, intercostal muscles, diaphragm,
and muscles of the extremities (mainly close to tendons and
joints) are also infested.

The average wncubation period of trichinosis is 7 to 14
days, although it may be as short as 2 days when the number
of larvae ingested 1s very large or as long as 28 days when
it is small. Intestinal mamfestations occur in the early stage
of the disease in some patients, and consist of abdominal
pain, fever, and diarrhea which may be so severe that the
stools resemble those of cholera. In mulder cases the symp-
toms are malaise, nausea, distension, anorexia, and mild
diarrhea. Intestinal symptoms may be absent.

The second stage of the disease may appear several days
to a week or more after the intestmal symptoms and is
charactenized by five features: (1) fever and other signs of
infection, (2) evidence of a varymng degree of involvement
of voluntary muscles, (3) eye signs, (4) complications in-
dicating involvement of the brain, lungs, and myocardium
primanly, and (5) peripheral eosinoplulia, Edema of the
periorbital tissues, conjunctivae, and face occurs in about
75 per cent of patients, producing a picture which has been
referred to as “frog facies.” There is a severe conjunctivitis,
often with hemorrhage, difficulty in movement of the eyes
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suggesting ophthalmoplegia, and protrusion of the globes
with inability to close the lids in the severe cases, Retinal
hemonthages, papillitis, aud diplopia may be present.

The muscles of the extrenutics are panful, tender, and
may show doughy, non-pitting edema. Trismus, weahness,
and painful breathing are noted m severe cases. The small
amount of movement associated with normal respiration
may cause excruciating discomfort.

Macular, petechial, or urticasial shin eruptions may des
velop. Herpes simplex or herpes zoster are not uncomuon,
Furunculosis occwrs in some instances; Trichinells can bo
demonstrated 1 theso shin lesions in some cases. Subungual
hemorrhages appear in 50 to 73 per cent of patients.

The respiratory, cardiovascular, and nervous systems may
ba fnvelved in the courso of trichinosis. Although the Trich{-
nclla invade these organs, they never encyst in them. Among
the signs of respiratory tract infestation are aphonia or
hoarseness resulting from unvasion of the larynx, edema of
the glottis, and difficulty in swallowing due to swellg of
the pharynx and tongue. Lobar, lobular, or diffuso pneus
monia due to Trichinella develops in 10 per cent of cases,
Cough is frequent and may bo non-productive or yield spue
tum which may be purulent or contain blood. Severe pleuntis
and pleural cffusion are sometimues present. My ocarditis
(ECG and clinical changes) and pencawditis with effusion
may also bo observed. Meningoencephalomyehitis or ens

phalomy elitis ionall plicate trichinosis, but there
are no charactenstic features. The spinal fluid may be en«
tirely normal or contain an mereased number of célls and
Pprotein; rarely, many cosinophiles aro piesent. The passago
of large amounts of myoglobin released by the affected
muscles may color the urine duark brown or red. Qliguria is
present during the stago of acute inflammatory reaction and
edema of the muscles.

Early in trichiuosis tho peripheral blood reveals a leus

cocytosis with an increaso in polymorphonuclear cells, Al
—
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juice. If they are older than 3 weeks, they are decysted m
the stomach, and pass into the small intestine where they
reach adulthood in about 2 days. Copulation takes place,
the males die and are passed out in the staol, and the preg:
nant female burrows into the lacteals of the bowel where
the larvae hatch in about 7 days. The larvae then enter the
venous circulation and reach the lungs, the peripheral cir-
culation, and various muscles. Migration of larvae from the
intestinal lymphatics and penetration of the muscles goes on
between the 10th and 14th day after ingestion of the in-
fested meat. Encapsulation and caleification of the organisms
within the muscles occurs in about 6 to 8 months. The ocular
muscles and the masseters are the ones most commonly par-
asitized. The tongue, larynx, intercostal muscles, diaphragm,
and muscles of the extremities (mainly close to tendons and
joints) are also infested.

The average incubation period of trichinosis is 7 to 14
days, although it may be as short as 2 days when the number
of larvae ingested is very large or as long as 28 days when
it is small. Intestmal manifestations occur in the early stage
of the disease in some patients, and consist of abdomiual
pain, fever, and diarthea which may be so severe that the
stools resemble those of cholera. In milder cases the symp-
toms are malaise, nausea, distension, anorexia, and mild
diarrhea. Intestinal symptoms may be absent.

The second stage of the disease may appear several days
to a week or more after the intestinal symptoms and is
characterized by five features: (1) fever and other signs of
infection, (2) evidence of a varying degree of involvement
of voluntary muscles, (3) eye signs, (4) complications in-
dicating involvement of the brain, lungs, and myocardium
primarily, and (5) peripheral eosinophilia, Edema of the
periorbital tissues, conjunctivae, and face occurs in about
75 per cent of patients, producing a picture which has bf:k_?ll
referred to as “frog facies.” There is a severe conjunctivitis,
often with hemorrhage, difficulty in mosement of the eyes
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suggesting ophthalmoplegia, and protrusion of the globes
snth inability to close the lids in the severe cases. Retinal
hemorrhages, papillitis, and diplopia may be present.

The muscles of the cxtremitics are painful, tender, and
may show doughy, non-pitting edema, Trismus, weakness,
and painful breathing are noted in scvere cases. The small
amount of movement associated with normal respiration
may cause excruciating discomfort.

Macular, petechial, or urticanal skin eruptions may de-
selop. Herpes simplex or hespes zoster arc not uncommon.
Furunculosis occurs in some instances; Trichinglla can be
demonstrated in these skin lesions in some cases. Subungual
hemorrhages appear in 50 to 75 per cent of patients

The respiratory, cardiovascular, and nervous systems may
be imvolved in the course of trichinosis Although the Trichi-
nella invade these organs, they never encyst in them. Among
the signs of respiratory tract infestation are aphonsa or
hoarseness resulting from invasion of the lanynx, edema of
the glottis, and duficulty in swallowing due to swelling of
the pharynx and tongue. Lobar, lobular, or diffuse pneu-
monia due to Trichinella develops in 10 per cent of cases.
Cough is frequent and may be non-productive or yield spu-
tum which may be purulent or contain blood. Severe pleuntis
and pleural effusion are sometimes present, Myocarditis
(ECG and clinical changes) and pericardibis with effusion
may also be observed. Meningoencephalomyelitis or cn-

lomyelitis 1 plicate trichinosis, but there
are no characteristic features. The spmal fluid may be en-
tirely normal or contain an increased number of cells and
protewn; rarely, many cosinophiles are present. The passage
of large amounts of myoglobin released by the affected
muscles may color the urine dark brown or red. Oliguria is
present during the stage of acute inflammatory reaction and
edema of the muscles.

Eatly in trichinosis the peripheral blood reveals a leu-

ytosis with an i in pol. )i Jear cells, Al

Ly
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though eosinophilia is a most important diagnostic finding,
it usually does not appear until 12 to 16 days after infestation
and may be absent at the time when clinical manifestations
are most severe. Pneumonia, myocarditis and encephalitis
have been observed prior to the development of eosinophilia
and usually present difficult problems in differential diagnosis
until the blood picture becomes characteristic, The eosinophil
count may be as high as 90 per cent; occasional cases have
been mistaken for eosmophilic leukemia. The development
of secondary bacterial infections usually produces a sharp
decrease in eosinophiles, which may be reduced to normal
levels or disappear entirely.

The presence of trichinosis is readily suspected in patients
in whom all of the classic manifestations, especially severe
eye signs and muscle pain and tendemess, are present. The
diagnosis must always be confirmed by specific methods,
especially in mild cases. A positive complement fixation reac-
tion appears about 25 days after infection and persists for
many years; 1t is of no value, therefore, in the acute case
since 1t may only indicate disease in the past. Attempts at
demonstrating larvae mn the blood, cerebrospinal fluid, stool,
bile, and purulent exudate from furuncles are usually futile.
The skin test for trichinosis 15 positive 1n 85 to 100 per cent
of acute cases, it has little diagnostic sigmficance because it
is also positive in 15 to 20 per cent of normal individuals. If
the disease has been present for longer than 12 to 16 days,
an “immediate” (20 to 80 minutes) reaction follows the
endermal injection of Trichinella antigen. Prior to this time,
the skin reaction 1s of the tuberculin type and does not de-
velop until 24 to 48 hours after antigen has been given; this
has greater diagnostic importance because it does not oceur
in normal persons. Muscle biopsy reveals the Iarvae in 50
per cent of cases. The results may be negative in the pres-
ence of trichinosis unless biopsy of the right area is carried
out; muscle which lies close to a tendon or capsule is most
likely to reveal the organisms. The mosf E
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establishing the diagnosis is determination of the titer of pre-
cipitin agamst Trichinella in a paticent’s blood, Serums ob-
tained at the beginning of the discase and about two weeks
later must be compared. The test becomes positive within 2
weeks, remains so for 1 to 2 years, and is said to be diag-
nostic in 100 per cent of cases. Repeated shin testing may
be responsible for a false-positive precipitin reaction.

The mortality rate of trichinosis in the United States
vanes from 4 to 15 per cent. The prognosis 1s influenced by
2 number of factors. A short incubation period, severe diar-
thea, high fever, tachycardia, severe muscle pamn, extensive
eye invol , the p of cardiac, respi Yy, or
nervous system complications, and long duration of symp-
toms and signs worsen the outlook for recovery. There is
1o specific treatment for trichinosis. However, it has recently
been shown that the administration of ACTH or cortisone is
very effective in producing rapid and marked amelioration
of the symptoms and signs in severe cases. The recom-
mended dose of ACTH gel 15 50 mg. intramuscularly dafly
for a week. Intravenous administration of 25 to 50 mg. over
an 8 to 12 hour period daily for a week is also effective.
Cortisone also produces good results and has been injected
in doses of 100 mg. daily intramuscularly for 2 to 3 days or
until clinical manifestations have subsided; the quantity is
then reduced by 25 mg, each day until therapy is stopped.
At this point the patient should be given 25 to 35 mg. of
ACTH daily for 2 to 3 days n order to stimulate adrenal

acéivity which was depressed by the use of the corticoster-
oid.

Ermesac Myarcia (Epmevac PLEvropysia)

Epidemic myalgia (Bornholm disease, devil's grip, epi-
demic pleurodynia) occurs in sporadic or epidemic form,
appears most commonly in children and young adults, is
most frequent in summer, and 1s due to group B Coxsackie
virus,
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though cosinophilia is a most important diagnostic findmg,
it usually does not appear until 12 to 16 days after infestation
and may be absent at the time when clinical manifestations
are most severe. Pneumonia, myocarditis and encephalitis
have been observed prior to the development of eosmophilia
and usually present difficult problems in differential diagnosis
until the blood picture becomes characteristic, The eosinophil
count may be as high as 90 per cent; occasional cases have
been mistaken for eosinophilic leukemia. The development
of secondary bacterial infections usually produces a sharp
decrease in eosinophiles, which may be reduced to normal
levels or disappear entirely.

The presence of trichinosis is readily suspected in patients
in whom all of the classic manifestations, especially severe
eye signs and muscle pain and tenderness, are present. The
diagnosis must always be confirmed by specific methods,
especially in mild cases. A positive complement fixation reac-
tion appears about 25 days after infection and perssts for
many years, it is of no value, therefore, in the acute case
since it may only mndicate disease in the past. Attempts at
demonstrating larvae in the blood, cerebrospmal fluid, stool,
bile, and purulent exudate from furuncles are usually futile.
The skin test for trichinosis is positive in 85 to 100 per cent
of acute cases; it has Iittle diagnostic significance because it
is also positive in 15 to 20 per cent of normal individuals. If
the disease has been present for longer than 12 to 16 days,
an “immediate” {20 to 30 minutes) reaction follows the
endermal injection of Trichinella antigen. Prior to this time,
the skin reaction is of the tubercuhn type and does not de-
velop until 24 to 48 hours after antigen has been given, this
has greater diagnostic iuiportance because it does not oocur
in normal persons. Muscle biopsy reveals the larvae 50
per cent of cases. The results may be negative 1n the pres-
ence of trichinosis unless biopsy of the right area is carrie
out; muscle which Les close to a tendon or capsule 1s most
likely to reveal the organisms. The most accur-*- ~*=~7 ~f -
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purative arthritis has been decreasing in incidence because
the di: which 1t complicated are now frequently cured
before joint involvement takes place and because chemo-
prophylaxis is effective in many instances in preventing
bacteria} invasion after penetrating joint injurics. Suppura-
u\e :mhntxs still remains a problem, however, and demands

ition and treat if destruction of tissue
and chronic cnpplmg 1s to be avoided.

Acute suppurative arthritis may be secondary to (1) the
introduction of organisms into the synovia or joint space
as a result of injury, (2) spread from ostcomyelitis (ends
of bones) which perforates the periosteum and allows in-
fection of the mlmc:lpsular space, and (3) tlw dcposntion
of bacteria in the sy during b
Although a number of organisms may be responsible for the
disease, Staph. aurcus is the commonest offender. The beta-
hemolytic strep 2 Bru-
cella, Salmonella typhi, S hol is, cn(erlc org;
Bacterpides and even Clostridia have been mmplcated in
some cases. The nature of the causative agent depends to
some degree on the pathogenesis of the mfection.

Physical ination in cases of suppurative arthritis does
not allow an ctiologic diagnosis because, with few excep-
tions, the findings are similar and not related to a specific
orgamsm, The affected joint is swollen, rcd painful, and
tender, M usually i the fort; the
extrermity may be held rigidly in order to avoid pain. Fluid
is usually detectable 1n the jomnt space. In addition to the
local signs, general mamifestations of infection such as fever,
chulls, and leucocytosis are very common.

Some of the suppurative arthntides possess a few features
worthy of special mention. Streptococeal arthritis is prac-
tically always secondary to infection with the same organ-
ism elsewhere m the body, usually in the respiratory tract.
When the disease is secondary to osteomyelitis, Staph.
auteus and the beta-hemolyhic streptococcus are most often
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After an incubation period of 2 ta 5 days, the disease often
starts with malaise, anorexia, and mild general discomfort
for about 24 hours; no prodromal manifestations are present
in some cases and the onset is abrupt. The temperature is
usually 101° to 103° but may rise to 103°. It may fluctuate
widely, symptoms increasing in severity as it rises and be-
coming milder as 1t falls, Pain is present on one or both sides
of the chest, in the epigastrium, or along the attachments of
the diaphragm, and is often intermittent, sharp, and stabbing
in character. It may be quite mild. The discomfort is aggra-
vated by breathing, coughing, and sneezing. The muscles
of the extremities, shoulders, and neck are painful and tender
in some instances. Headache may be severe. Sore throat,
chilliness, vomiting, and photophobia may be present, In
many patients, fever and pain decrease in 24 to 48 hows
only to recur after one or more days, this feature is observed
in 25 per cent of sporadic and 60 per cent of epidemic cases.
“Aseptic” meningitis (Chapter XIII) is a rare complication.

Physical examination reveals splinting of the chest and
shallow respiration, reddened pharynx, and, in some patients,
tenderness to palpation of the muscles of the extremiies and
neck. The white blood count is elevated or at leucopenic
levels,

The course of epidemic myalgia is benign and all cases
recover. Defervescence usually takes place in 3 to 5 days
although it may require as long as 10 days. Pain may persist
for several weeks, however. There is no specific treatment.
The hberal use of analgesics for relief of discomfort is

recommended.
INFECTIONS OF JOINTS

Suppurative Arthritis

A variety of etiologic factors may be responsible for acute
and chronic arthritis. One of these is bactenal infection.
Since the advent of effective antimicrobial therapy, sup-
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forme (Stevens-Johnson syndrome), scleroderma, psoriasis,
Reiter’s syndrome, and porphyria.

The joint fluid in suppurative arthritis is usually purulent
and contains a large number of cells, the majonty of which
are polymorphonuclear leucocytes; the same finding may,
however, be present in some of the non-infectious arth-
ritides. Most helpful in differentiating these types of arthritis
are (1) demonstration of bacteria by stained smear and
appropriate culture, and {2) detection of a decreased sugar
content in the joint fluid when compared to a simultancously
drawn blood sugar; both of these are consistent with bac-
terial infection, Blood cultures should be carried out in every
case; in some instances, the causative organisms may be
recovered from the blood earlier and with greater ease than
from the exudate in the joint space.

Untreated suppurative arthritis most often progresses to
destruction of the jownt surfaces and results in crippling due
to fibrosing and later bony ankylosis. Metastatic infections
in other tissues may result from invasion of the blood stream.
Because failure to treat effectively may lead to serious se-
quelae and residua, it 15 imperative that the etiologic diag-
posis be established as rapidly as possible and specific ther-
apy initiated promptly. The type of antimicrobial agent used
depends on the nature of the bacteria causing the disease.
For most staphyl 1 and all beta-hemolytic strept:
cal infections, aqueous penicillin is the agent of choice. Tt
should be given in a dose of 500,000 units intramuscularly
every 4 hours for at least 2 weeks. All strains of staphylo-
cocei isolated from joint fluids must be examined for sensi-
tivity to various antibiotics so that the most effective drug
may be used. Some clinicians favor local treatment in addi-
tion to the ic administration of the antimicrobial
agent, and infect 100,000 to 200,000 units of aqueous peni-
cillin directly into the infected joint space every 12 to 24
hours (3 or 4 doses) in cases of staphylococeal (penicillin-

i or strep I infection. Bacil in,
polymyxin, and erythromycin may be given in the same
k ————.
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involved because they produce infection of bone very com-
monly. However, the typhoid bacillus, Salmonella cholerce-
suis, and other bacteria may also cause osteomyelitis and
complicating joint involvement, Arthritis often oceurs in the
course of rat-bite fever (Chapter XVI). Suppurative arth-
ritis develops in meningococeal infections, usually at the
height of the disease. The organisms can be cultured from the
exudate in the joint space; a sterile effusion is present during
convalescence in somé cases.

Arthritis is present in about 0.1 to 0.3 per cent of
patients with untreated gonorrhea. About one-quarter of
the cases are due to direct invasion by the organism as
demonstrated by positive cultures of joint fluid. In the
others, the fluid 1s sterile; it has been suggested that
this type is due to an immune reaction. The joint in-
volvement usually occurs in from 1 to 3 weeks after
the primary disease, but its appearance may be delayed
for as long as many months or even years. Polyarthritis is
frequent, larger joints being affected most often; monoarth-
ritis is also common. Tenosynovitis is present in many cases.
(Chap. XII)

Although monoarticular involvement is most common
with bacterial infection, polyarthritis which may be migra-
tory in character is frequently observed in the course of
some situations. This is the case in meningococeal, gono-
coccal, Streptobacillus iloformis, Brucella, Sal 1l
and even staphylococeal and streptococeal arthntis. In such
cases, the clinical differential diagnosis is often very diffi-
cult or impossible because migrating polyarthritis may also
be present in a number of non-bacterial and even non-in-
fectious disorders. These include lymphogranuloma vene-
reum, mumps, infectious mononucleosis, rubelfa, syphilis,
hemophilia, sickle cell anemiz, Henoch-Schoenlejn purpura,
serum sickness, polyarteritis nodosa, trichinosis, coccidiomy-
cosis, lymphoma, carcinoma of the lung, rheumatic fever,
disserainated lupus erythematosus, rheumatoid arthritis,
gout, uremia, ulcerative colitis, exudative erythe ™ Ut -
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forme (Stevens-Johnson syndrome), seleroderma, psoriasis,
Re . 7 i Lo

R . Co . -
an P .
are polymorp lear 1 ytes, the same ﬁndmg may,
however, bc present in some of tlle non-infectious arth-
ritides. Most helpful in differentiating these types of arthritis
are (1) demonstration of bacteria by stained smear and
appropriate culture, and (2) detection of a decreased sugar
content 1n the jomnt finid when compared to a simultaneously
drawn blood sugar; both of these are consistent with bac-
terial infection, Blood cultures should bc carned out in every
case; in some i the organisms may be
recovercd from the blood earlier and mth greater case than
from the exudate in the joint space.

Untreated suppurative asthritis most often progresses to
destruction of the joint surfaces and results in enippling due
to fibrosing and later bony ankylosis. Metastatic infections
in other tissues may result from invasion of the blood stream,
Because faure to treat effectively may lead to serious se-
quelae and residua, it is imperative that the eticlogic diag-
osis be established as rapidly as possible and specific ther-
apy mitiated promptly. The type of antimicrobial agent used
depends on the nature of the bacteria causmg the disease.
For most hyl 1 and all beta-hemolytic st
cal infections, aqueous penicillin is the agent of choice. Tt
should be given in a dose of 500,000 units intramuscularly
every 4 hours for at least 2 weeks. All strains of staphylo-
cocei isolated from joint fluids must be examined for sensi-
tivity to various antibiotics so that the most effective drug
may be used. Some cluuclans favor local treatment in addx-
tion to the istration of the imicrobial
agent, and inject 100,000 to 200,000 units of aqueous peni-
cillim directly 1ato the mfected joint space every 12 to 24
houxs (3or 4 doses) in cases of smphylococcal ( pemcxllm-

) o
k polymyxm and erythmmycm may be given in the same
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fashion. This procedure is thought to speed elimination of
the causative bacteria, reduce the degree of damage, and
hasten recovery. When organisms other than staphylococei
or beta-hemolytic streptococci are involved, the antimi-
crobial agents to which they are most susceptible must be
administered; the minimum period of therapy is 2 weeks.

OSTEOMYELITIS

Acute osteomyelitis occurs primarily during childhood
and adolescence, the commonest age being 8 to 16 years.
Bacterial invasion of bone takes place by one of three routes:
(1) spread from an infectious process in the surrounding soft
tissues, (2) direct introduction in compound fractures, and
(8) hematogenous implantation during the course of bac-
teremia (transient or prolonged). In the neonatal period the
disease may follow infection of a cephalhematoma or the
umbilical cord, or pustular dermatitis; it may result from
injury to the rich venous plexus in the jaw incident to
suckling, Skin infections are one of the most important fac-
tors predisposing to the development of acute osteomyelitis.
Other conditions which set the stage for the disease are re-
spiratory tract infections, extraction of teeth, pneumoniz,

DY bronchiectasi ystitis, enterocchtis, Lver
abscesses, subacute bacterial endocarditis, decubitus ulcers,
chronic ulcerations of the extremties, mnfected open wounds,
and carbuncles. A history of trauma is obtained in two-thirds
of the cases; this is the most 1mportant predisposing factor
and may be limited to the soft tissues.

Staphylococcus aureus is the organism responsible for
acute osteomyelitis in 90 per cent of cases About 8 to 5 per
cent are due to the beta-hemolytic streptococcus, the ty-
phoid bacillus is responsible for about 08 per cent. Other
bacterta which may be involied occasionally include the
pueumococeus, gonococcus, H. influenzae, and Salmonellae.

‘The femur is the bone most frequently affected, the lower

>
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third is the most susceptible area. Next in order of frequency
are the tibia (upper third), humerus (upper third), fibula
(lower third), radius (lower third), and calcancus. Among
the other bones which may be involved are the ulna (lower
third), skull, mandible, clavicle, sacrum, metatarsals, verte-
brae, scapulae, pelvic bones, metacarpals, sternum, and nbs
(most frequently typhoid bacillus). Only one bone is usu-
ally affected, but two or more arc wmvolved in some cases.

In instances in which trauma is the predisposing factor,
the i.ncubmion peniod of osteomyelitis is 2 to 7 days, A

dromal phase precedes the devel of signs of bone
disease for 1 to 4 days and is characterized by fever, leuco-
cytosts, anorexia, apathy, and malaise; chills may be present.
The most important symptom of the disease is rapidly in-
creasing pain. The outstanding sign 1s marked “point”
tenderness over the area of infected bone. In the full-blown
picture, the paucnt appears severely ill, has a high fever,
suffers rep d chills, compl bllteﬂy of localized boring
pain, shrieks with the d fort p d by p over
the affected area, and is unable to move Lbe joint close to
the involved portion of the bone. The extremity below the
lesion is edematous. Deep fuctuation is slow to develop and
usually does not appear unless the periosteum is involved,
or perforation of the cortex leads to the development of
subperiosteal abscess. The regional lymph nodes are enlarged
and tender. Bacteremua is common 1n severe cases. High
grade leucocytosis is the rule, although leukopenia with
granulopenra may appear in fulminating cases in which bac-
teremna due to Staph. aureus is often present. X-ray exami-
nation usually does not reveal destruction of bone until 7 to
12 days after the disease starts.

If the patient survives the acute phase of the infection,
necrosis of bone progresses, sequestration takes place, and
involucrum forms. The area of destruction may be very
extensive and 1nvolve the entire shaft; this is not due en-
tirely to infection but results, 1 good part, from thrombosis
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fashion. This procedure is thought to speed elimmation of
the causative bacteria, reduce the degree of damage, and
hasten recovery. When organisms other than staphylococei
or beta-hemolytic streptococei are involved, the antmi-
crobial agents to which they are most susceptible must be
administered; the minimum period of therapy is 2 weeks.

OSTEOMYELITIS

Acute osteomyelitis occurs primarly during childhood
and adolescence, the commonest age being § to 16 years.
Bacterial invasion of bone takes place by one of three routes:
(1) spread from an infectious process in the surrounding soft
tissues, (2) direct introduction in compound fractures, and
(8) hematogenous implantation during the course of bac-
teremia (transient or prolonged ). In the neonatal period the
disease may follow infection of a cephalhematoma or the
umbiheal cord, or pustular dermatitis; it may result from
injury to the rich venous plexus in the jaw mcident to
suckling. Skin infections are one of the most important fac-
tors predisposing to the development of acute osteomyelitis.
Other conditions which set the stage for the disease are re-
spiratory tract infections, extraction of teeth, pneumonia,
empyema, bronchiectasis, cholecystitis, enterocolitis, hver
abscesses, subacute bacterial endocarditis, decubitus ulcers,
chronic ulcerations of the extremuties, infected open wounds,
and carbuncles. A history of trauma is obtained in two-thirds
of the cases; this is the most important predisposmng factor
and may be limited to the soft tissues.

Staphylococcus aureus is the organism responsible for
acute osteomyelitis in 90 per cent of cases About 3 to 5 per
cent are due to the beta-hemolytic streptococcus; the ty-
phoid bacillus is responsible for about 0.8 per cent. Other
bacteria which may be involved occasionally include the
pneumococeus, gonococeus, H. influenzae, and Salmonellae.

The femur is the bone most frequently affected; the lower
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third s the most susceptible area. Next in order of frequency
are the tibia (upper third), humerus {upper third), fbula
(lower third), radius (lower third), and calcaneus, Among
the other bones which may be involved are the ulna (lower
third), skull, mandible, clavicle, sacrum, metatarsals, verte-
brae, scapulae, pelvic bones, metacarpals, sternum, and ribs
{most frequently typhoid bacillus). Only one bene is usu-
ally affected, but two or more are involved in some cases.

In instances in which trauma is the predisposing factor,
the incubation period of ostcomyelitis is 2 to 7 days. A
prod. ! phase precedes the develop of signs of bone
disease for 1 to 4 days and is charactenzed by fever, leuco-
cytosis, anorexia, apathy, and malaise; chills may be present.
The most important symptom of the disease is rapidly in-
creasing pain. The outstanding sign is marked “point™
tendemess over the arca of infected bone. In the full-blown
picture, the patient appears severely 1ll, has a hugh fever,
suffers rep d chlls, lains bitterly of localized boring
pain, shrieks with the di fort produced by p over
the affected area, and is unable to move the joint close to
the involved portion of the bone. The extrenuty below the
lesion is edematous. Deep fluctuation is slow to develop and
usually does not appear unless the periostcum 1s mvolved,
or perforation of the cortex leads to the development of
subperiosteal abscess. The regional lymph nodes are enlarged
and tender. Bacteremia is common in severe cases. High
grade leucocytosis is the rule, although leukopena with
granulopenia may appear i fulmnating cases in which bac-
teremia due to Staph. aureus 1s often present. X-ray exami-
nation usually does not reveal destruction of bone until 7 to
12 days after the disease starts

If the patient survives the acute phase of the infection,
necrosis of bone progresses, sequestration takes place, and
involucrum forms. The area of destruction may be very
extensive and mvolve the entire shaft; this is not due en-
tirely to infection but results, in good part, from thrombosis




412 THE PRACTICE OF INFECTIOUS DISEASE

fashion, This procedure is thought to speed elimination of
the causative bacteria, reduce the degree of damage, and
hasten recovery. When organisms other than staphylococci
or beta-hemolytic streptococei are involved, the antimi-
cx']ob.ia! agents to which they are most susceptible must be

a¢ d; the mini period of therapy is 2 weeks.

OSTEOMYELITIS

Acute osteomyelitis occurs primarily during childhood
and adolescence, the commonest age being 8 to 16 years.
Bacterial invasion of bone takes place by one of three routes:
(1) spread from an infectious process in the surrounding soft
tissues, (2) direct introduction in compound fractures, and
(8) hematogenous implantation during the course of bac-
teremia (transient or prolonged). In the neonatal period the
disease may follow infection of a cephalhematoma or the
umbilical cord, or pustular dermatitis; it may result from
injury to the nich venous plexus in the jaw incident to
suckling. Skin mfections are one of the most important fac-
tors predisposing to the development of acute osteomyelitis.
Other conditions which set the stage for the disease are re-
spiratory tract infections, extraction of teeth, pneumon,
empyema, bronchiectasis, cholecystitis, enterocolitis, liver
abscesses, subacute hacterial endocarditis, decubitus ulcers,
chronic ulcerations of the extrenuties, infected open wounds,
and carbuncles. A history of trauma is obtained in two-thirds
of the cases; this is the most important predisposing factor
and may be limited to the soft tissues.

Staphylococcus aureus is the organism responsible for
acute osteomyelitis in 90 per cent of cases About 8 to 5 per
cent are due to the beta-hemolytic streptococcus; the ty-
phoid bacillus is zesponsible for about 08 per cent Other
bacteria which may be mvolved occasionally include the
pneumococeus, gonococcus, H. influenzae, and Salmonellae.

The femur is the bone most frequently affected; the lower
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Untreated acute ostcomyelitis may undergo spontancous
resolution in a small number of cascs. The acute inflamma-
tion of the bone may progress to suppuration without ne-
crosis. In the majority of cases, destruction and scquestration
oceur. The fatality rate varics from about 2 to 25 per cent
and is higher in males than females. The prognosis is made
worse when the following features are present: (1) age at
which greatest activity of bone growth is present, (2) in-
fection due to Staph. aurcus, (3) severe clinical manifesta-
tions, (4) high grade bacteremia, (5) involvement of the
skull, spine, and jaws, in this order, (8) appearance of

ions, such as ingitis, myelitis, bral or pul-
monary embolism, lung abscess, acute endocarditis, and
renal disease, (7) cutancous hemorrhages in the first few
days of the discase, and (8) development of jcterus. About
two-thirds of the deaths occur within the first 10 days.

Specific therapy must often be imitiated in acute osteomye-
Liss before roentgenographic evidence appears. All patients
should be hosputalized. Since most cases are due to Staph.
aureus, it is best to start treatment with 500,000 to 1,000,000
umts of aqueous penicillin gnen intramuscularly every 4
hours. If the infection is due to a penicillin-resistant or-
ganism, as suggested by lack of improvement after 2 to 3
days of therapy, it is probably best to change to 0.5 gm. of
chloramphenicol plus 0.5 gm. of erythromycm every 8 hours.
Because infections of bone are always relatively difficult to
eradicate even with highly potent antimicrobial drugs, teat-
ment should be continued for a minimum of 3 to 4 weeks.
Surgical therapy is not indicated unless subperiosteal or soft
tissue abscess is present; in these cases, it should be limited
to dramage. With early and intensive administration of po-
tent antimicrobial agents, the outlook for complete recovery
with mimmal bone necrosis and without the development of

plications or chronicity is excellent. In chronic osteomye-
htis, chemotherapy alone will not cure the discase. Removal
of necrotic bone, plus the use of antibiotic agents to which
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of the nutrient arteries which is present in practically every
case. Without antimicrobial therapy, death may occur in
the acute stage of the disease, especially if staphylococcal
bacteremia occurs. Chronicity may develop; this is charac-
terized by draining skin sinuses which may close periodically
only to reopen sometime later. Low grade activity, inter-
spersed with periods of chinical quiescence, may continue for
many years.

Acute suppurative arthritis is the most common compli-
cation of osteomyelitis and results from direct extension of
infection into the joint space. This develops in adults as the
disk of cartilage between the shaft and epiphysis disappears.
The joints most often affected in children are those in which
the synovial lining is reflected on the metaphysis beyond its
junction with the epiphysis or in which the articular cartilage
is continuous with the metaphysis, as at the upper end of
the ulna. Tenosynovitis may arise by direct extension and
occurs most frequently in the fingers. Pathologic fracture
may take place; 1t is t in the metaphysis but may
also occur at the line of sequestration. Meningitis or brain
abscess may complicate osteomyelitis of the skull; myelitis,
meningitis, mediastinitis, pericarditis, or empyema may
follow involvement of the spine, ribs or sternum Metastatic
foci of infection in other bones or organs result from un-
controlled bacteremia. In patients with chronic osteomye-
litis cross union, hypertrichosis of the skin over the affected
area, overgrowth or arrest m bone growth, and amyloidosis
with renal failure may be observed.

The diagnosis of acute osteomyelitis is suspected on the
basis of the signs and symptoms described above. Most -
portant pomts are a history of trauma, the presence of some
type of skin infection, constitutional reaction, pain, and
“point tenderness” in the involved bome. X-ray is helpful
only after 7 to 12 days. Blood cultures should always be ob-

tained.



CHAPTER XV

INFECTIONS OF THE SKIN

SurryraTive Lesions oF ik Sy

The most common infections of the skin are the pustular
dermatitides. These are of 3 main types: furunculosis, car-
buncle, and impetigo. All are produced by Staph. sureus,
although unpeugo in very young mfnnls may be due to the
beta-hemolytic  strep ).
Furuncles and carbuncles are infestions of the hair follicles
and duffer only in that the latter are most extensive and in-
valve more than one follicle.

Impetigo and furunculosis are relatively minor problems
from the smdpomz of (hscomfort and risk, if they are not

d by Jocal o ion, As a rule, the
signs and symptoms (s\velhng, tedness, and pain) are
limited to the area 1 which the lesions are Jocated. Systemic
response is minimal or absent unless the infection is severe
or complications oceur. Carbuncles produce more marked
mamfestations and are often accompanied by considerable
pain, malaise, fever, and limitation of movement, particularly
if they are present on the neck, a site on which they com
monly appear. In the early stages, impetigo may be easily
confused with other skin disorders; the imtial lesion is a
small vesicle surrounded by a thin areola of inflammatory
reaction and resembles chicken pox, As the disease progresses,
the vesicles rupture and are covered by a soft, golden yellow
crust composed of staphylococei and fibnn; this stage is
easily distinguishable from the late lesion of varicella, the
covering of which is dark brown and hard,
417
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the organisms present in the exudate are susceptible, will
produce eradication of the disease in most cases.

Special Forms of Osteomyelitis

Acute Epiphysitis: The focus of infection is present in the
epiphysis. Otherwise, this disease does not differ from acute
osteomyelitis.

Acute Bone Abscess: This develops in the course of osteo-
myelitis and is due to an accumulation of purulent exudate
within the cancellous mesh, medullary cavity, or endosteum.
The margins of the lesion are ill-defined and there is no
definite capsule, Acute bone abscesses are relatively com-
mon in acute osteomyelitis, progress rapidly, and may be
present at any site in the shaft of a bone. They frequently
perforate the cortex and produce a subperiosteal abscess.
Spontaneous healing occurs frequently; if it does not take
place or surgical treatment is employed, the lesion may
become chronic.

Chronic Bone Abscess (Brodie's Abscess): This is always
situated in the metaphyses of a long bone and lies within
the cancellous mesh and not 1n the medullary cavity. Prac-
tically all cases are due to Staph. aureus, but some are pro-
duced by S. typhi or E. coli. Three stages have been de-
seribed: (1) quiescent, (2) mature abscess, and (3) rup-
ture. The mature abscess 1s characterized by localized pain
and tenderness over the involved area; the discomfort is
greatest at night. The lesion may be present for as long as
10 to 20 years without producing symptoms. Fever is usually
absent until the mature stage is present or rupture mto the
subperiosteal area occurs. Complications and bacteremia
are not observed.

The diagnosis of these special forms of osteomyelitis is
established by x-ray study. Treatment for acute epiphysitis
and acute bone abscess is the same as for acute osteomye-
litis, while that of chronic bone abscess is the same as for

chronic osteomyehtis.
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given to patients with large carbuncles or infected eczema,
especially of fever and other manifestations of infection are
present. Aqueous pemcdlm ("00000 umts mlmmuscu]:uly
every 4 hours) is indicated in h lized cases; in ambul
tory ones, 600,000 units of procaine penicillin once daily may
be used. Treatment should be continued for 10 to 12 days.
The causative organisms must be isolated and tested for
sensitivity to various antibiotics. If penicillin is not producing
a satisfactory response, the drug to which the bacteria have
been shown to be most ptible must be administered

All furuncles do not require incision and drainage. This
operation is indicated when the lesions are large, pzunful,

fuctuant, and show no h to empty sp
care must be taken to limit the incision to the necrotic nre:x
because of the danger of d ination of the or

which may becomc a problcm if the surrounding zone of
is disturbed. Carbuncles
usually require surgical treatment. Squeezing of suppurating
Iesions of the skin is extremely dangerous and often results
in spread of infection and bacteremua.

The complications of suppurative skin lesions usually are
secondary to invasion of the blood stream by the organisms
and include acute endocarditis, multiple pulmonary ab-
scesses, brain abscess, venous sinus thrombosis, purulent

ingitis, acute pericarditis, and supp ive renal dis-
ease.

Acvure Cerrurmns

Acute cellulitis is an acute mnflammatory reaction in the skin
and subcutaneous tissues; it is charactenzed by a tendency
to spread. The beta-hemolytic streptococcus and Staph.
aureus are most frequently the causahve agents, but other
bacteria may also be resp cl duce “ana-
etobic cellulitis” (Chapter XIV) Fever of varymg degree,
generalized malaise, shaking chills, and headache may be
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Superimposed staphylococcal or beta-hemolytic strepto-
coceal infection may occur in areas of eczema. In a study in
a large hospital, it was found that this was a very common
predisposing factor to the development of acute diffuse
glomerulonephritis,

Furuncles and carbuncles may be recurrent over a period
of years in some individuals. In most cases, the lesions remain
limited to the skin; in others, however, they may extend to
the deeper tissues or be responsible for bacteremia. Patients
with recurrent “boils” must be studied for diabetes mellitus;
a glucose tolerance test should be carried out if fasting blood

sugar and urine ination are normal. Acquired ag
globulinemia or hyp lobulinemia may also be re-

sponsible for repeated or continuing furunculosis; the diag-
nosis is established by electrophoretic study of the serum. In
some cases, the possibility of autoinoculation, exposure to
materials such as oils, cutting compounds, etc, which may
be contaminated with staphylococei, contact with individuals
who have furunculosis, dermatitis factitia, and poor personal
hygiene must be considered. In many instances, the mecha-
nism of recurrent furunculosis is never detected.

The diagnosis of suppurative lesions of the skin is usually
made entirely on the basis of their appearance. Bacteriologic
studies are mot necessary unless a complication develops.
Simple furunculosis does not require the use of antimicrobial
agents either locally or systemically. The application of moist
heat to the infected areas relieves discomfort and hastens
rupture or resolution. Although bacitracin, neomycin, and
other antibiotic ointments have been recommended for the
treatment of impetigo, there is no critically evaluated evi-
dence that they are helpful; sensitization to these drugs is
most frequent when they are applied locally. Thorough scrub-
bing of the Jesions to remove the crusted exudate and, in
some instances, the use of mercury ointment are all that is
required to cure most cases. Antibacterial agents should be
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Acute LympuaNcITIS

Lymphangitis is an acute inflammation of the deep or
superficial lymphatic channels which is most often due to
invasion by beta-hemolytic streptococci or Staph. aureus.
Two typcs of the discase are recognized: (1) reticular or
capullary hangitis which Ives the lymphatic vessels
m any area of the skin, and (2) tubular Iymph:mgms which
occurs mmnly in the extremitics.

ions of infection—fi (102-105°), malaise,
shaking chulls, generalized aching, and headache—are fre-
quently present. In reticular lymphangitis, there is local
tendemess, pain, and redness of the involved area, usually
an infected site in the skin. In 1 to 2 days, red, linear streaks
leading from the local lesion to the regional lymph nodes
appear and are accompanied by patchy arcas of inflamma-
tion. Tubular lymphangutis usually follows a wound of the
hand, an infected blister of the foot, or an infected ingrown
toenail. The general signs and symptoms of infection are
present, but vary in degree in relation to the severity of the
Iymphangitis. Irregular, painful red streaks extend from the
local lesion m the extremity to the regional lymph nodes.
The white blood count is elevated (15,000 to 30,000 per
mm®) with a marked increase m neutrophiles.

The Lcations of lymphangitis are is, necrotiz-
ing uleers, cellulitis with 1on, and b with
metastatic infection of various organs. The nature of the
causative organism, the presence of complications, the gen-
eral physical condition of the patient, and age influence
the prognosis.

The di is of acute lympt is is made on the basis
of the physical findings described above. Therapy 1s the
same as for cellulitis. Surgical treatment must be avoided
because of the danger of bacteremia.
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present, their intensity varying with the seventy of the
disease. In addition, the site of infection is red, swollen,
painful, tender, warm, and the borders are poorly defined;
fluctuation may develop. Acute lymphangitis and regtonal
lymphadenitis are common. The complications of cellulitis
are bacteremia, abscess formation, acute Iymphangitis and
Iymphadenitis, and loss of skin over the affected area. In
some cases, the nature of the complication is determined by
the location of the infection; thus, in cellulitis of the scalp,
spread of the disease through the pericranium and emissary
and diploic veins may result in intracranial disease.

Cellulitis is potentially a serious disease. The prognosis is
least favorable in very young children and in adults over
the age of 40 years. In general, the outlook for uncom-
plicated recovery is better when infection 1s produced by the
beta-hemolytic streptococcus than when 1t is due to Staph.
aureus, strains of which are often antibiotic resistant.

The diagnosis of cellulitis is establishd by physical exam-
ination. When the disease involves the face or trunk, it may
be mistaken for erysipelas. The main point of differentiation
is the appearance of the edge of the lesion; in cellulitis it is
indistinct and blends into the normal tissue, whereas 1
erysipelas the margin is very sharply defined and clearly
separated from the uninvolved area.

All cases of cellulitis must be treated with antimicrobial
agents. Since most of them are caused by staphylococci o
streptococcy, initial therapy should consist of aqueous pent-
cilhn (250,000 units intramuscularly every 6 hours). For
patients at home, a daily injection of 1,200,000 units of pro-
caine penicillin may suffice 1n some instances; this is not al-
ways effective. If the response is poor, it is best to administer
chloramphenicol plus erythromycin (0.5 gm. of each orally
every 6 hours) because of the possibility that a penicillm-
resistant strain of Staph. aureus 1s involved. Sensitivity tests
of recovered organisms should be carried out whenever

possible.
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by recovery in many instances. However, there 35 a marked
tendency to relapse; this may occur a number of times, in-
vohve the same area of skin, and be followed by chronic
Iymphatic obstruction and a varying degree of clephantiasis.

The diaguosis of erysipelas is established on the basis of
the appcarance and course of the lesion. Bactenologic study
is usually of little help. Group A beta-hemolytic streptococei
may be isolated from the nose or throat in some cases. The
organisms usually cannot be recovered from the surface of
the involved skin; they may be demonstrable by culture of
tissue fluid obtained from the advancing edge of the lesion
by needle puncture.

The therapy of choice for erysipelas is penicillin. A dose
of 600,000 units of the procaine preparation daily for 7 to
10 days cures the discase rapidly and prevents complications.
In patients sensitive to penicillin, erythromycin (0.25 gm.
orally every 6 hours) may be substituted, Relapse is rare
in adequately treated cases.

STREFTOCOCCAL GANGRENE

Beta-hemolytic strep 1 may develop in any
area of the skin, but involves the extremittes most often.
The disease usually begins in a superficial wound, at the
site of a ncedle puncture, or in a “pumple” or furuncle;
oceasionally no preceding lesion can be detected. The
affected himb is red, hot, swollen, painful, heavy, and quite
useless, later, it may become numb. The periphery of the
lesion is red and edematous but not raised or sharply de-
marcated, Fever and apathy are common. Chills are infre-
quent. An alarming degree of spread may occur m the first
24 to 72 hours. The affected area begins to assume a dusky
hue about the second to fourth day. Vesicles and large
bullae appear and discharge a dark-colored fluid when they
rupture, As the disease progresses, the lesion tends to spread
malld In d cases, it b black or gray
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ERYsPELAS

Erysipelas is an acute lymphangitis of the skin due to the
beta-hemolytic streptococcus (Strep. pyogenes). It occurs
most commonly in very young children and people over the
age of 50, although it may be observed at any age. The
source of the organisms is usually the upper respiratory
tract, most frequently the nose; cultures from these areas
frequently do not reveal the streptococei, however. The
disease starts in a small break in the skin, although this is
not detectable in the majority of cases.

Erysipelas beguns as a small area of redness which gradu-
ally enlarges. Characteristically, the center of the lesion
becomes pale as it spreads; the peniphery is bright red, with
tongues of inflammatory reaction extending from the ad-
vancing edge which is elevated by edema and sharply de-
marcated from the normal skin. The involved area is hard
and indurated. Vesicles and large bullae filled with clear
fluid are present in severe cases. The “Hush” area of the
face is affected in about 75 per cent of patients. The lesion
in this site is practically always bilateral and has a “butter-
fly” appearance. Pain develops as the disease progresses
but is not present before it starts. These two features dis-
tinguish erysipelas from early herpes zoster of the manllary
portion of the 5th cranial nerve (elsewhere in this chapter).
Any area of the skin may be involved. In very young babies,
the lesion may be secondary to infection of the umbilical
stump and appear on the anterior abdominal wall.

Uncomplicated erysipelas remains confined to the lym-
phatic vessels. In some instances, however, the streptococci
break through the lymphatics and produce cellulitis and
subcutaneous abscesses; this may be followed by bacteremia
and metastatic nfection of various organs. If superinfection
by Staph. aurcus occurs, hemorrhagic vesicles appear and
gangrene may supervene. ‘The untreated disease is followed
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11, Tar oh 1.

between muscle and crode
ing death from hemorrhage.

The diagnosis of chronic undermining ulcer is made on
the basis of the appearance of the individual lesions and the
chronic, progressive course of the disease. It is confirmed
by isolation of mi philic strep i from beneath
the undermined edge of the ulcers. Treatment is both surgi-
cal and medical. Necerotic tissue should be removed, drainage
established where necessary, and skin grafting carned out
to replace lost tissue. The choice of chemotherapy dcpcnds
on the sensitwvity of the offending strain of strep
various antibiotic agents The drug to wluch the org:xmsms
are most ptible should be administered for at least 2
weeks. Local application of activated zinc peroxide or baci-
tracmn has been recommended.

caus-

SyNEncisTIC GANGRENE

Synerglshc gangrene of Lhe skin results from simultaneous
by a hilic and Staph.
adureus; the latter may r:m:ly be replaccd by Proteus. The
streptococer are present 1n the spreading edge and the
staphy] i m the fu area of the lesion. The
disease may begun at the site of operative wounds following
dramagc of a pentoneal abscess or empyema, around a
or 11 or in a trivial wound.
Infection usually starts during the first or second post-
operative week. The wound becomes red, swollen, and
tender. The penphery of the lesion 1s red; the center be-
comes purple at first and then gangrenous. As the skin 1s
lost, a shaggy ulcer appears; the skin surrounding it is gray-
brown 1 color and resembles suede leather. Destruction of
skin is not always complete; islands of epithelium regenerate
from the hair follicles and sweat glands.
The treatment of progressive bnctenal synergistic gan-
grene may be very difficult. Pemeidln in large doses cures
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in color as gangrene develops. New sites of involvement
appear as the process continues to advance. The gangrenous
skin begins to separate about the eighth to tenth day dis-
closing widespread necrosis of the subcutaneous tissues.
Phlebitis is common, but lymphangitis and lymphademtis
are rare. In some instances, the disease terminates spon-
taneously with recovery; in most, however, the infection
progresses, blood cultures become positive, and metastatic
abscesses appear in the lungs or at pressure points in the
subcutaneous tissue if antimicrobial therapy is not instituted.

The early recogmtion and intensive treatment of strepto-
coccal gangrene is imperative. Patients must be hospitalized
and given 1,000,000 units of aqueous penicillin intramuscu-
larly every 4 to 6 hours for 12 to 14 days. This produces
rapid cessation of activity and advance of the lesion in most
instances and, if given early, decreases the intensity of
gangrenous changes and loss of skin. The outlook for re-
covery is poor in individuals over the age of 50 in whom the
disease is severe and treatment has been delayed. There may
be considerable loss of skin requiring extensive grafting in
those who survive.

StreEPTOCOCCAL BURrowING ULCER oF THE SKIN

Streptococcal burrowing ulcer 1s an uncommon disease.
It is due to a microaerophilic streptococcus and is charac-
terized by undermined ulcerations which burrow beneath
normal skin on the trunk and extremities, The infection
may start in operative wounds, accidental injurfes, furuncles,
or chronic ulcers secondary to burns or trauma. As the
undermined skin is eroded from below, new perforations
appear and bridges of normal tissue are left between the
primary and secondary openings. The ulcers gradually
merge to involve large areas. Continual pain, fever, and
progressive loss of weight are the usual manifestations. Al-
though the process does not penetrate mueala it mav extend
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pustule. This appears most frequently on the skin of the
anms, and, in order of decreasing Irequency, on the face,
peck, head, hand, abdomen, trunk, lower extremities, and
shoulders. ‘The initial lesion is a small red, raised papule
which is often mistaken for a “pimple” or bite. Shortly after
it develops, 1t b ded by an arca of edema on
which are superimposed numerous small vesicles filled with
clear fluid. Necrosis of the center of the papule occurs gradu-
ally and the area is covered by a black eschar. As the disease
progresses, the eschar becomes larger and the ring of sur-
rounding edema increases in size and spreads. Marked swell-
ing may extend for some distance from the lesion. Lymphan-
gitis and regional Iymphndcnopathy are very common.
Although the malignant pustule is usually single, multiple
lesions are occasionally observed. As healing takes place, the
eschar separates and tbc edema gradually subsides. Bac-
teremia occurs i . Although ted with a high
death rate, the mere presence of the urgamsms in thc blood
does not always an

Systemic manifestations of varying seventy oceur in pa-
tients with anthrax (mali pustule). Headache, fever,
malaise, generalized muscle pains, and nausea may be pres-
ent in some cases. In others, there are no symptoms or signs
other than those associated with the local lesion. When the
disease is severe, vomiting, peripheral vascular collapse,
cyanosis, profuse sweating, and hypolhemua are frequently
observed. The ure is in most
instances, but it may be normal. There 15 usually some de-
gree of leucocytosis and increase in the number of neutro-
phules; leukopenia may also be present.

Invasion of the blood stream by the organisms is the most
serious complication of anthrax. Laryngeal edema may
appear when the lesion is situated in or near the anterior
cervical triangle. If it is located below the jaw or in the
periorbital area, gangrene may occur. Contractures may




426 THE PRACTICE OF INFECTIOUS DISEASE

some cases; the organisms may be resistant to this agent,
however. Bacitracin (20,000 units intramuscularly every
6 hours) and chloramphenicol (0.5 gm. orally every 6 hours)
may be effective in some instances. The final choice of anti-
microbial drug must be made on the basis of tests of sensi-
tivity of the responsible organisms to varous antibiotics, It
has been suggested that surgical extirpation of the lesion
plus the Jocal application of activated zinc peroxide may be
successful when other methods of therapy have failed.

ANTHRAX

Anthrax s primarily an infection of animals; it is secondar-
ily transmitted to man. The disease is widespread and occurs
in nearly every country of the world, It affects primarily
cattle, sheep, pigs, horses, and goats, but may also appear in
dogs, cats, camels, buffaloes, elephants, deer, and even in
beasts of prey. Man becomes infected by handling animals
or their products which harbor Bacillus anthracis. Farmers,
butchers, veterinarians, upholsterers, sheep herders, wool,
hair, tannery and rug workers and those who make leather
gloves, shoes and harness are most frequently susceptible.
Anthrax has also followed insect bites, and the use of shav-
ing and tooth brushes made from infected animal bristles.

The causative agent, Bacillus anthracis, 1s a gram-positive,
sporulating rod, with square ends, It is the largest bacterium
which infects man. Lack of motilty, slow fermentation of
gelatine, and pathogenicity for anmals distinguish it from
many other organisms which have a similar appearance

(“Subtilis group”), but do not produce human disease.
Sporulation does not occur in vivo. The spores may live in
soil for 15 to 20 years. They are not lulled by exposure for
as long as 5 days to 1:1,000 bichlonde of mercury solution
or 5 per cent phenol of by the tanning process. )

The commonest lesion of anthrax in man is the malignant
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of the discase. Treatment should be continued for 10 to 14
days.

Herres SIMPLEX

Herpes simplex is a very common disease. Practically alt
persons come in contact with the responsible virus in chuld-
hood, live in symbiosis with it for the rest of their lives and,
under certain conditions, manifest clinical evidence of its
presence. In most instances, the first exposure to the wvirus
produces no clinical manifestations, In some cases (mostly
young infants), however, it may result in the development
of a severe stomatopharyngitis with high fever, chills, pros-
tration, and multiple panful vesicular lesions which rapidly
ulcerate in the mouth and throat.

Once infection with the virus of herpes simplex has taken
place, the agent persists in the tissues for many years and
probably for Lfe. As long as the host remains well, this
symbiotic relationship is preserved. However, when it is
disrupted by a special situation (trauma, sunburn, pneumo-
coceal or meningococcal infection, the “common cold”, fever
from any cause), the virus may gain the upper hand. Since its
long residence in the patient has stimulated and maintained
antibody against it, the disease which develops tends to be-
localized and mild. For this reason, the commonest lesion of
herpes simplex is the “fever blister” or “cold sore™.

The lesions of the localized form of herpes simplex appear
first as a group of red papules which lie close to each other,
are surrounded by edema, and produce a burning sensation.
They are quickly transformed into vesicles (“fever blisters”)
which become umbilicated, rupture, and are covered with a
dark crusted eschar within a few days after they first develop.
The lesions are most at the borders
of the mouth but may also be present at other sites. Fever
and constitutional reaction are absent. When the pems is
involved, the glans or corona is the site of clusters of vesicles.
Infection in this area is frequently accompanied by fever;
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follow healing of pustules in the vicinity of joints or the eyes.
Purulent meningitis may supervene; the spinal fluid js usu-
ally bloody. Fifty per cent of patients develop cerebral
hemorrhages.

The characteristic appearance and development of the
malignant pustule in a person engaged m an occupation by
which he is exposed to anthrax bacilli is sufficient to allow
a presumptive diagnosis. It must be proved, however, by
isolation of the typical organisms and demonstration of their
virulence for the mouse or guinea pig. Blood cultures should
be made in every case.

The prevention of anthrax involves proper management
and disposition of infected animals or their products pri-
marnly. Animals suspected of having the disease should be
isolated. If they die, they should not be autopsied; the
diagnosis can be established by study of an amputated ear.
Carcasses should be buried in a slaked lime pit at least 6
feet deep. Several types of vaccine are available for immu-~
nization of cows, sheep, and horses, and are effective in
preventing the disease.

Proper treatment of contaminated animal products reduces
the incidence of human anthrax. Steam and formaldehyde
gas, hydrochloride acid and salt, and exposure to hydrogen
sulfide have been found to kill the spores. Workers who
handle potentially infectious materials should be required
to wear gloves and to keep all areas of their body covered;
removal of dust by proper ventilation is also very important.
Vaccination of humans 15 not successful.

The localized skin lesion of anthrax should not be excised,
incised, or treated with strong chemicals, Antibiotic therapy
is very effective in most cases. The sulfonamides (full doses)
or aqueous penicillin (200,000 units intramuscularly every
4 hours) produce rapid eradication of the organisms, resolu-
tion of the pustule, and cure. An occasional stran of the
anthrax bacillus is penicillin-resistant. Aureomycin and Ter-
ramycin have also been used fully mn the t
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phase serums are parcd may be tic, Giemsa
stains of scrapings obtained from the basc of the vesicles
reveal giant cells which contain inclusion bodies; the same
findings may be detected, however, in herpes zoster and in
varicella,

Herees Zoster

Herpes zoster is a viral infection characterized by inflam-
matory reactions in the dorsal root and cranial nerve ganglia.
Because attacks have been noted in adults after contact with
cases of varicells, it has been suggested that the same agent
is responsible for both diseases. Although there 1s considera-
ble laboratory evidence and chnical impression to support
this concept, the question is not yet settled.

Herpes zoster very frequently starts without any preced-
ing disease, although many individuals relate a history of
upper respiratory mamfestations preceding the onset of the
skin lesions. In some cases, it is sccondary to trauma, irradia-
tion, leukemia, certain tumors of the brain, or exposure to
heavy metals. Whether the virus enters the body through
the skin from whuch 1t reaches the nervous system, or vice
versa, is not known,

The incubation period of herpes zoster is usually 7 to 14
days but may be as long as 21 days Fever and malaise are

in the prod but the ding symp 15
pain. This is often very severe; its cause 1s usually unde-
tected until the typical skin eruption appears. Erroneous

of acute appendiatis or pleuritis may be made
when the pain involves the abdomen or chest. After 3 to 5
days of prodromal manifestations, the eruption begins to
develop. It is distnbuted along the course of a sensory or
cramal nerve, appears in crops, and is arranged in small
clusters along the path of the nerve. The lesions are at first
vesicular; they then rupture and become covered by a hard,
brown crust, In many respects, their evolution is identical
with that of the cruption of varicells. Fever of moderate
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the inguinal nodes are often enlarged. Vulvovaginitis devel-
ops when the female genitalia are affected. All of the localized
forms of herpes simplex are characteristically recurrent and
may appear an unlimited number of times.

In some patients, lesions of herpes simplex resembling
those of herpes zoster (sce below) have been observed
on the face after section of the trigeminal nerve for the
relief of tic doloreux, They have also been described on the
legs, arms, trunk and fingers. Although pain has been absent
in some cases, sharp, lancinating discomfort has been present
in most instances.

The virus of herpes simplex may produce diffuse infection
of the skin, In some patients, this is limited to a single area
such as the face, and follows a “fever blister”. In others,
however, the lesions are very widespread. Although it may
appear in normal individuals, diffuse involvement is more
frequent in patients who have allergic dermatitis, seborrhea,
syeosis vulgaris, impetigo, scabies, or neurodermatitis. Dis-
semmated herpes simplex occurs most frequently in young
children with eczema and produces the syndrome known as
Kaposi’s varicelliform eruption. It is thought that the virus
reaches the skin by way of the blood stream. Youngsters with
this disease are usually quite ill and may have a high fever.,
Hepatitis is frequently present in very young infants; hepa-
tomegaly and jaundice are usually detected. Death may
aceur,

The diagnosis of herpes simplex is usually made on the
bass of the appearance and course of the lesions. The virus
can be solated by inoculation of vesicle fluid into em-
bryonated chicken eggs; this does not prove its implication
in the disease being studied, however, because, as pointed
out above, it can be recovered from practically all normal
people. Serologic studies may not be helpful because of the
wide distribution of neutralizing antibody in the general
population. However, a four-fold or greater rise in neutraliz-
ing or complement-fixing titer when acute and convalescent
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has been claimed to be of benefit in reducing the duration
and extent of the discase, and decreasing the seventy of
the pain and incidence of neurologic residua. There is still
some question whether treatment with corticosteroids is in-
dicated. The wnter has observed striking relicf of pain but
10 effect on the other features of the disease when cortisone
has been given., The possibility of intensifying spread and
cellular penetration of the virus must always be kept in
mind, If this drug is used, the initial dose should be 100
mg, per day for several days; this is then reduced by 25 mg.
a day until therapy is discontinued. Every effort must be
made to relieve the scvere discomfort of herpes zoster.
Potent analgesic agents should be given in adequate doses.

Norri AMERICAN BLASTOMYCOSIS

There are 3 types of blastomycosis: (1)} North American,
caused by Blastomyces dermatidis, {2) European, due to
Torula, and (3) South American, produced by Blastomyces
braziliensis. The North American variety is most frequently
observed 1 the southern part of the United States. The
disease may be pnmary in the skin or lungs. Cutancous
blastomycosis is most common on the face, neck, or extremi-
ties. The initial lesion is a red papule which may be pustu.
lated and which, in time, becomes crusted; it may have a
verrucous appearance. Isolated lesions are surrounded by
tiny abscesses and break down to form deep ulcers with
hard edges, Mild pain is usually the only complaint. There
are ne constitutional manifestations.

The diagnosis of blastomycosis 1s based on the character-
istic appearance of the lesions. Culture on Saboraud’s me-
dium or corn-meal agar of matenal obtaned from one of
the skin lesions wll yield the organisms. Skin test with
Blastomyces antigen 1s positive. The traditonal therapeutic
agent 15 a saturated solution of potassium 10dide The initial
dose 15 5 drops 8 tunes a day, followed by an increase of
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degree is often present and persists for 3 to 4 days or Jonger.
The regional lymph nodes are almost invariably enlarged.
The pain may become very intense as the disease progresses.
It is often quite mild in young children and disappears in a
short time. In elderly persons, severe pain may persist for
many months or even years after the skin lesions have dis-
appeared.

The lesions of herpes zoster with either sensory or cranial
nerve involvement are always unilateral. They appear most
often on the trunk, but are also observed, in decreasing
order of frequency, on the neck, shoulders, arms, lower ex-
tremities, and perianal area. Of the cranial nerves affected,
the ophthalmic branch of the trigeminal (5th) is the most
common, ulcers of the cornea and conjunctiva develop.
When the mandibular branch is involved, vesicles occur on
the floor of the mouth, buccal mucous membrane, and an-
terior half of the tongue. Disease of the maxillary branch
produces lesions on the uvula and tonsil, The geniculate
ganglion may rarely be infected and lead to the development
of the Ramsay-Hunt syndrome which is characterized by
deep pain in the ear, an herpetic eruption in the external
canal, and facial paresis on the affected side. Diffuse herpes
zoster mvolving extensive areas of the skin without segmen-
tal distribution is rare. It is observed primarily in patients
with leukemia or lymph and bles chicken pox;
pain is characteristically absent.

Most cases of herpes zoster recover within a week or two;
scarring may occur at the sites of the lesions. A small number
of patients develop complications. These include secondary
bacterial infection of the vesicles, permanent facial paralysis
(Ramsay-Hunt syndrome), transient paralysis of an ex-
tremity, hyperesthesia, hypo- or anesthesia, Joss of taste, and
impairment of vision or loss of sight, a common occurrence
when the ophthalmic branch of the 5th nerve is affected.

There is no specific therapy for herpes zoster, None of the
antibiotic drugs are of value. The adminstration of cortisone

R
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sels in the skin, It is proved by isolation of Sporotrichum
from the lesions by culture on any of the common laberatory
media or on Saboraud’s or corn-meal agar,

Potassium jodide is very cffective in the management of
sporotrichosis, Ten drops of a saturated solution of the drug
are given orally 8 times a day on the first day and 15 drops
3 times on the second day. The quantity is then increased
uptil 30 to 40 drops are being administered 8 times daily.
Therapy is continued for at least 8 wecks after recovery.
Sulbamidine given by the method described above (see
Blastomyrcosis) has been reported to cure the disease.
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5 drops daily until symptoms of iodism (increased salivation,
burning sensation in the mouth, gastric discomfort, and con-
junctival irritation) appear. These may not be present until
more than 300 drops per day are being administered, The
dose is then adjusted to the quantity which does not produce
an untoward effect and treatment continued for several
weeks or months, depending on the clinical response. Stl-
bamidine has been found to be a very effective agent in the
therapy of this disease. The drug is toxic, however, and
produces severe 5th nerve damage or widespread sensory
loss. 2-hydroxystilbamidine is less toxic; the recommended
dose of this agent is 0.1 to 0.5 gm. by intravenous drip once
daily for 2 to 8 weeks or longer. Repeated courses of treat-
ment interspersed with rest periods may be necessary to
effect cure. If leukopenia develops, the drug should be
stopped.
SPOROTRICHOSIS

Sporotrichosis is observed most often in farmers, laborers,
and horticulturists. The causative agent is Sporotrichum
schenkii. The initial lesion of the disease is located sub-
cutaneously and consists of a bard, rubbery, movable, nod-
ule which is not attached to the overlying skin. As fixation
takes place, the skin first reddens and then darkens, be-
comes necrotic and an ulcer develops; this is the sporothrix
chancre. After a few days to weeks, new nodules appear in
the subcutaneous area; they are characteristically situated
along the course of the Iymphatic vessels, which become
thickened and cordhke. The secondary lesions also attach
to the skin and become ulcerated. Involvement of the skel-
etal system, widespread dissemination with diffuse lymph
node enlargement and rapid death, and infection of the
nasopharynx or internal organs are rare complications.

The diagnosis of sporotrichosis is usually suspected on the
basis of the characteristic distnbution of subeutaneous nod-
ules and ulcerations along the course of the lymphatic ves-
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temperature, slight conjunctivitis, and 2 fleeting morbilli-
form eruption) which appears 1 to 2 days after exposure
and lasts onc day or less, Usually, there are no symptoms
until the end of the icubation penod; some paticnts may
have Jow grade fever during the entire time. Non-produc-
tive cough, rhinitis, conjunctivitis, and fever of varying
degree characterize the prodrome which lasts for 2 to 6
days. Physical examination reveals little of significance ex-
cept for the enanthem which, at first, consists of a series of
pin-point elevations connccted by a network of minute ves-
sels a fraction of an inch m length on the soft palate. From
5 to 20 of these irregularly spaced dots then become red and
the vessels around them dilate to form irregular stellate
figures which coalesce and produce reddening of the entire
pharynx. The conjunctivitis is usually restricted to the pal-
pebral portion; the sclerae are of normal color. Bluish-gray
or white areas may be present on the tonsils; these are
Herrman spots and are not pathognomonic. Koplik spots
are the outstanding manifestation of rubeola. These are
usually detectable early in the prodromal period and may
persist for several days after the skin eruption has de-
veloped. They are small, irregular, bright red lesions with
minute bluish-white centers and are present on the buccal
mucous membrane (opposite the second molar teeth), on
the inside of the lips, and on the inner canthus of the eye
in some instances, but not on the soft or hard palate. Kophk
spots have also been observed on the mucous membrane
of the colon. As the skin rash appears, the buceal eruption
loses sts discrete character and becomes diffuse. In the
late stages of severe cases, the entire mucous membrane is
red and studded with ble bluish-whit

specks. The lesions may persist through the entire duration
of the exanthem, or decrease markedly as it evolyes.

The rash of measles consists of irregular, pink macules
and papules which appear first on the face and then spread
to the trunk and extremities; lesions are frequently present
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SYSTEMIC INFECTIONS WITH
PRIMARY MANIFESTATIONS
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SYSTEMIC INFECTIONS WITH MACULAR AND PAPULAR
(MorpILLIFORM) ERUPTIONS

MEASLES (RUBEOLA)

Measles is a highly communicable virus infection trans-
mitted by way of the respiratory tract. The icubation pe-
riod is 8 to 12 days, The disease is infectious from the begin-
ning of the prodrome through 5 days after the rash appears.
Although all age groups are susceptible, most people have
had rubeola by the time they are through adolescence. In-
fection may take place in utero, if it occurs late in preg-
nancy, the baby may have a rash at birth or develop it
shortly after. Children born of mothers who have had mea-
sles are immune for 6 to 9 months.

Measles tends to occur in epidemic form approximately
every 2 to 8 years. Its introduction into populations in
which it has not been present for many years leads to the
development of very widespread outbreaks in which the
clinical manifestations are markedly exaggerated, the in-
cidence of complications high, and the fatality rate con-
siderably greater than is observed with sporadic cases.

The virus of measles reaches the blood after it is inhaled
into the respiratory tract. Thus is followed in some but not
all individuals by the “fever of infection” (mild elevation of

T
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sions. Encephalomyelitis develops in approximately 1 out
of crery 800 cases (Chapter XIIT), Acute colitis with ab-
dominal pain and bloody diarthea, or intense laryngeal in-
vohement with obstruction may occur rarcly in adults,
El diographic at lities may be observed; pro-
longed conduction and complete heart block have been
described. One of the most scrious complications of rubeola
is thrombopenia; this may be very severe and lead ‘to the
appearance of widespread hemorrhages, not enly i the skin
{“black measles™), but also in all of the ipternal organs.
The number of platelets should be determined i all cases
in which there is a “hemorrhagic” rash. Second attacks of
rubeola are rare.

There is no speafic for les. The ad
tration of antibiotic agents for the prevention of secondary
bacterial infection is without benefit. Cases must be strictly
isolated because the index of contagion is 100 per cent.
Strictest p ions must be ised in the sterilization of
dishes and the handling of objects with which patients
come 10 contact. Darkening of the room reduces the dis-
comfort from photophobra. Pamn in the pharynx, which is
often present, may be relieved by saline gargles os the use
of analgesic agents. Some physicians give expectorants for
the relief of cough; the effectiveness of this is doubtful.
Cortisone must be admunistered when thrombopenia de-
velops, despite the potential risk of a deleterious effect on
the infectious process.

Gamma globulin prepared from normal human plasma is
very effective 1 preventing measles or modifying its course,
when given to individuals who have been exposed. Children
under 2 years of age, older peaple with chronic or acute
disease, and pregnant women should be completely pro-
tected; the dose of gamma globuln for this purpose 1s 0.1
ml. per pound of body weight (maximum qof 10 ml for
adults). In other persons, the aim of prophylaxs is modifica-
tion of the disease. This can be accomplished in most, but
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é.ilso on the palms and soles. The eruption usually increases
in extent and severity for about 8 to 4 days, and becomes
confluent in many areas, especially on the face; it may be
dark red in color or even hemorrhagic in severe cases. As
the rash is developing and spreading, the temperature rises
and may reach a height of 105° to 106°. During this period,
non-productive cough, which is always present, may be very
troublesame. The conjunctivitis, which usually remains lim-
ited to the palpebra, may become intense and produce
ocular discomfort and marked photophobia. Despite the
fact that all patients with measles have a diffuse panbron-
chitis, the lungs are usually clear on examination; scattered
inspiratory rales and a few rhonchi may be detected in
some cases. Generalized lymphadenopathy is common; the
spleen may be enlarged. After 8 to 5 days, the exanthem
begins to fade, the temperature declines, and the respiratory
and conjunctival symptoms decrease in intensity. Brown
stain persists for some time in the areas of skin in which the
rash was present; this is due in part to old hemorthage
and, in part, to inflammatory melanosis. If a patient takes
a warm bath, these sites may redden and give the impres-
sion of recurrence of the eruption. Branny desquamation
occurs in all of the involved areas of the epidermis.

Laboratory studies usually reveal a normal or somewhat
decreased white blood count, often accompanied by a rela-
tive lymphocytosis. “Atypical lymphocytes” may be present
in small numbers. Leucocytosis indicates the presence of 2
complication such as secondary bacterial infection or en-
cephaliis, Roentgenographic study of the chest discloses
increased bronchovascular markings in practically all cases,
and suggestive parenchymal mfiltrations, probably due to
the measles virus, in about 50 per cent.

Secondary bacterial infections are the commonest com-
plication of measles. Pneumonia and purulent otitis media
due to the beta-hemolytic streptococeus, pneumococeus, H.
influenzae, or Staph. aureus are the two most frequent le-
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mon. The spleen is palpable in about 25 per cent of cases.
Irregular, red areas may be present on the buccal mucous

b during the prod I and cruptive phases. These
are the so-called Forscheimer spots; they are not patho-
guomonie of rubella,

Leukopenia is usually present; the white blood count is
normal in some cases. A relative lymphocytosis is very com-
mon. “Atypical” and plasma cells are often observed.

The course of rubella is benign. The rash usnally disap-
pears in 2 to 4 days and may leave mild branny desquama-
tion in its place. Enlargement of the lymph nedes may per-
sist for weeks to months after recovery.

Several types of complication may develop in the course
of German measles. Encephalitis is the most serious one
(Chapter XIII). Thrombopenia occurs rarely and produces
widespread hemosrhages. Acute arthntis involving pri-
manly the proximal interphalangeal and the large joints is
observed frequently n adolescents and adults, but uncom-
monly in young children, it usually appears as the eruption
is fading, persists for several days, and does not recur. Pain
is the only complaint m some cases; in others, changes in~
distinguishable from those of theumatord arthritis are pres-
ent.

The most important effects of rubella are observed when
it occurs duning pregnancy. A varying degree of damage to
the fetus may take place. Although the incidence of con-
genitally defective children has been reported as high as
100 per cent when the disease has appeared in the first tri-
mester, the most recent study of this problem reveals a
much lower risk. Stllbirth is now thought to occur mn 6 to
7 per cent and congemtal defects in 14 to 16 per cent of
babies born to women who develop German measles during
the first or second trimesters; infection in the last 3 months
of pregnancy is apparently without danger to the fetus.
Among the lesions which have been observed are cataracts,
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not all, cases by the administration of 0.02 ml, of globulin
per pound of body weight. Modified measles is charac-
terized by variable syndromes: rash with fever, fever with-
out an eruption, or a very mild but complete clinical picture.
Koplik spots may be absent. The incidence of complications
is markedly reduced; encephalitis still occurs, however. Im-
munity is qualitatively and quantitatively the same as with
full-blown rubeola. In order to be maximally effective,
gamma globulin must be given not later than 5 days after
exposure.

GERMAN MEASLES (RUBELLA)

Rubella is an acute infection produced by a virus which
is transmitted by way of the respiratory tract. The incuba-
tion period averages 12 to 14 days, but may vary from 10
to 21 days. The disease is infectious from 1 to 2 days be-
fore and thronghont the duration of the rash.

Prodromal manifestations are not present in every case.
When they do appear, they are usually quite mild and
consist of slight coryza, Iow-grade fever, generalized ma-
laise, and discomfort in the neck and post-auricular areas
due to the enlarging lymph nodes. Lymphadenopathy may
develop 1 to 2 days prior to the appearance of the eruption
without other manifestations of disease. The exanthem
usually appears first on the face and then spreads periph-
erally over the trunk and extremuties. It is made up of
discrete, pink, irregular macules. A scarlatiniform eruption
may replace it on the second day. The rash is often kalerdo-
scopic in character, changing 1ts appeararce several times
during the course of the disease. There is usually only a
slight to mild elevation of temperature; fever is entirely
ahsent in some instances. The other outstanding sign of
rubella is Iymphadenopathy. The post-auricular and suboc-
cipital lymph nodes are very frequently enlarged, somewhat

painful, and tender. Generalized lymphadenopathy is com-
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The individual Icsions are usuvally pink or salmon colored,
slightly raised, usually discrete, and lighter 1 color than
those of measles. Coalescence may occur and produce a
blotchy appearance. The rash is most intense on the face
and chest, but also appcars on the arms, buttocks, and legs;
it may be distributed over the entire body. Tiny, punched-
out ulcers may be observed on the soft palate in some cases;
these are thought to represent the late stage of a vesicular
enanthem. Lymphadenopathy is not the rule, although
slight enlargement of the nodes in the posterior cervical
triangles and suboceipital and postauricular areas have been
noted. General manifestations are usually mild. In adults,
however, there may be moderately severe myalgia, shaking
chlls, fever, and sore throat.

The diagnosis of “Boston exanthem” is established purely
on clinical grounds. There are no specific laboratory tests.
Antibiotics are without effect.

Roseora Invantum (EXANTHEM SUBrIuM)

Roseola inf: isa exantk: disorder of
children, There is good evidence that it is due to a virus, An
agent cytopatt for tissue cul and neutralized by

serum obtained after recovery has been isolated from the
feces of patients; 1t 1s apparently different than the one
involved in “Boston exanthem.” The disease is almost com-
pletely imited to children less than 3 years old, the highest
incidence being between 6 and 18 months of age. It may
occur, however, in younger babtes, in older children, and
rarely even in adults. There is no particular sex distribution.
Exanthem subitum is only slightly contagious, secondary
cases being observed only rarely. Minor epidemics have
been descnibed, however.

The onset of roseola infantum is sudden in most instances.
Prodromal manifestations may be present in some cases;
coryza 15 frequent but occasionally mucopurulent. Nasal
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cardiac abnormalities, of which patent ductus arteriosus is
the most common, buphthalmos, improper development of
the teeth, and microcephaly.

There is no specific treatment for rubella. Antibiohc
agents are without value. Vaccines for active immunization
are not available. The most important problem in the pro-
phylaxis of German measles is the protection of pregnant
women exposed to the infection. Normal gamma globulin
is without effect when given for this purpose. Gamma glob-
ulin prepared from plasma obtained from recently recovered
cases may prevent the disease when given early in a dose
of 10 ml; this material is not presently available from com-
mercial sources. It has been suggested that, because one
attack is almost totally ing and second episodes are
rare, all females be exposed to rubellz during childhood.

“BosToN EXANTHEM™

In 1951, a new exanthematous disease which resembles
rubella in many respects was described in Boston, Mass. It
is due to a virus which produces a cytopathogenic effect in
tissue cultures of human embryone skin or kidoey, and
probably belongs to the ECHO group.

“Boston exanthem” occurs most commonly in chilren, al-
though it has also been observed m adults. Fever is present
in most cases for 1 to 2 days before skin manifestations ap-
pear. In others, it first becomes apparent as the rash de-
velops, or only after the eruption has reached its height; in
some instances, it is observed throughout the course of the
disease. The temperature is 101° to 102° in most cases;
some Start abroptly with fever of 104° 4o 105°. Shaking
chills may occur in the early stage. The exanthem is variable
in intensity and extent, In many patients, the lesions are
parely visible, discretely distributed, and do not exceed 8
to 10 in number. In others, they are more diffuse and only
slightly elevated. A florid morbilliform rash mav he oresent.
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Dexcue (Breaspoxc Feven)

The causative agent of dengue 1s a virus which is trans-
mitted by Aedes acgypti. The incubation period is 3 to 15
days. The earliest ife ions are severe headache, painin
the cyes, generalized muscle achmg or intense arthralgia,
and prostration. The temperature rises to 104° to 108° within
the first few hours and then usually rclums qulcl\ly to
normal, The joint and lar di t is frequently

izing, and pati are ling to attempt walking
because of it. Fever recurs on the 5th or 6th day and 1s of
the order of 103° to 106°. A true bradycardia is very com-
monly noted.

Skin Jesions appear twice during the course of the disease.
The frst or “prumary” rash 15 a diffuse erythema of the face,
neck, shoulders, and trunk. It disappears rapidly. On the
5th day, a macular exanthem develops on the hands, arms
and legs, but rarely on the face. In some cases no eruption
is present; in others, only the terminal one appears. Hemor-
rhages {primanily epistaxis), diarrhea, or orchitis may occur.
The entire course of dengue usually encompasses only one
week.

Laboratory studies reveal leukopenia with relative lym-
phocytosis. There are no specific methods of diagnosis. The
presence of the disease is suspected when the ch istic
syndrome develops m an individual living mn an endemic
area.

There 15 no specific therapy. Relief of the severe pain by
the liberal use of potent analgesic agents is indicated. The
proguosis for recovery 1s excellent, death does not occur.
Convalescence may, however, be quite prolonged, and mild
prostration persists for many weeks Fall return to normal
may require $ix or more months.
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d}scharge, edema of the pharynx and uvula, and slight ton-
sillar exudate are observed. The most striking sign is fever
which frequently rises to as high as 105° and 106°. Iri-
tability and malaise are almost constant findings. Convul-
sions are common. Physical examination usually reveals
Iittle or nothing of note at this time. The temperature re-
mains elevated for 2 to 5 days (average 3 days) before the
typical rash appears, and may be remittent or intermittent.
The eruption usually begins to develop as defervescence
sets in; it may, however, be observed 24 hours before the
temperature begins to decline, or not until the patient has
been afebrile for 24 hours. The lesions are macular, maculo-
papular or papular; they are light pink, irregular, and dis-
crete (early stage), and are first noted most often on the
anterior abdomen, behind the ears, or on the neck, The face
is spared in most cases, although the cheeks may be slightly
involved. The rash on the trunk may become confluent.
~Slight swelling of the eyelids is sometimes detected. An
exanthem consisting of red specks and streaks on the soft
palate appears 48 hours before the exanthem in most cases.

The average duration of roseola infantum is 6 days (5
to 9 days). Iritability, anorexia, abdominal pain, cough,
headache, earache, arthralgia, and pruritus may be present
during the period of the rash. Complications do not occur;
one case of hemiplegia thought to be associated with a post-
infectious encephalitis has been descnbed.

Laboratory studies reveal a leukopenia which is usually
most pronounced on the third day of fever. A relative lym-
phocytosis is the rule. There are no specific diagnostic
procedures. The course of the infection, primarily the high
fever and convulsions without detectable physical changes,
and the development of the rash as the fever declines are the

nt clinical ponts. The disease is self-limited and

importa
. e no specific

always ends m complete recovery. There ar
therapeutic measures.
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can be isolated from the blood and the joint fluid; the media
in which they are grown must contain serum.

Rate-bite fever may run its entire course in a few days,
or persist for several weeks. The important complications
are endocardutis, myocardial abscesses, and destruction of
the invuhcd joints.

The d is is susp 1 when the synd desenbed
above devclops in an individual who has been bitten by a
rat or mouse. A history of such injury is not always ob-
tainable, but the inf is mast 1 persons, meat
workers for example, who are exposed to rats in their oc-
cupation, The specific etiology 15 established by isolation of
Streptobacillus montliformss from blood or joint fluid. Dem-
onstration of a rising level of serum agglutinins for the or-
ganism confimns the diagnosis, the titer reaches its height
1 to 3 months after onsct of the disease. Antibody persists
for from 5 months to 2 years.

Penjcillin is used most often for the treatment of this type
of rat-bite fever; 250,000 units of the aqueous benzy! com-
pound given mh’nmuscul:u’ly every 8 hours for 10 to 12 days
is effective, The tetracy henicol, bacitracin,
and erythromycm have bccn shown to be curative in ex-
perimental infections, clinical expenence with these drugs is
too limited, b , to allow ding thewr sub-
stitution for pemcillin.

Rar-Brre Fevir Due To Spmurum Mivus (Soboxu)

Except for a few clinical features and the nature of the

causative agent, this vanety of mt bite fever bears a close
bl to the synd d by Str

moniliformis. The incubation pcnod of Spmllum minus -
fection is 1 to 6 weeks. The site of the rat bite 1s swollen,
painful, tender, and purple in color; the regional lymph
nodes are enlarged. Fever 1s most often relapsing, with 2 to
4 days of el d temperature being followed by an equal
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Rar-Brre Fever

There are two types of rat-bite fever; one is produced by
Streptobacillus moniliformis and the other by Spirillum mi-
nus. Both are characterized by fever, arthritis, and skin
eruptions. They differ somewhat in their course and treat-
ment.

Rat-Brre FEVER DuE TO STREPTOBACILLUS
Monmrorays ( HaverHr FEvER)

Rat-bite fever due to Streptobacillus moniliformis is also
known as Haverhill fever. Although most cases follow the
bite of rats or mice, one epidemic has been traced to the
ingestion of contaminated milk. The organisms are pleo-
morphic, gram-negative bacilli; filamentous forms, short
cells, and L-forms are often observed. When growing in
broth, they produce “puff balls” which lie on the bottom
of the flask.

The incubation period is 8 to 7 days. The onset of the
disease is sudden, with elevation of temperature, headache,
and malaise; shaking chills are common. The fever may be
intermittent or remittent. Occasionally, 1t is relapsing and
2 to 8 days of normal temperature are imnterspersed with
several days of fever. Swelling, pain, and tenderness of the
Jarge jomts appear during the first week; destruction of
cartilage may occur. Moderate to severe muscle pain is
present. The site of the rat bite is moderately inflamed and
the regional lymph nodes are enlarged. There are no local
lesions in cases which result from the mgestion of milk. Al-
most all patients develop a red, papular rash which is con-
centrated mainly around the joints; the eruption is diffuse
and r bl les in some 1

The white blood count is usually elevated to 10,000 to
15,000 per mm®, although it may be normal. The organisms
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irregular, pink macules which later become papules; un-
commonly, they are hemorthagic in appearance. The crup-
tion appears on about the fifth day of fever and persists for
4 to 8 days; in mild cases it may be fleeting, Stupor, coma,
prostration, or a muttering delirium develop in the second
weck of illness in severe cases. Signs of meningeal irritation
may be present but the cerebrospinal fluid is usually normal;
it may contain a small excess of lymphocytes. Splenomegaly
occurs in 25 per cent of patients. Photophobia and con-
junctivitis are common, but not as marked as m other rick-
ettsial infections. Elderly patients may exlubit renal failure
and hypotension.

The prognosis for recovery i untreated cases of murine
typhus is good, death occurring only mfrequently.

Murine typhus is suspected in patients living in areas
where the disease is endemic, who develop fever, severe
headache, and a macul lar rash The di is
proved by demonstration of a rismg titer of complement-
fixing antibody or agglutinin for Rickettsia mooseri in se-
rums obtained 1n the acute and convalescent phases of the
dxsease

‘erramyein, and chk phenicol cure en-
demxc typhus ’I'he initial dose of the first two agents is 25
mg. per Kg.; thus is followed by 25 mg. per Kg. per day
divided into 4 equal quantities The first dose of chloram-
phenicol is 50 mg. per Kg, thereafter, 05 gm. is admunis-
tered orally every 4 hours. Treatment should be continued
for 7 to 10 days. There are no specific methods of immuniza-
tion, The most effective prophylactic measure is elmination
of rats. DDT should be used in infested areas to eradicate
the fleas

CrroNic MENINGocoCcCEMIA AND GONOCOCCEMIA

Macular eruptions are a common feature of chronic men-
g ia and ia. Petechial or purpuric
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period of defervescence. A diffuse rash consisting of large
red or purple lesions appears and may become confiuent.
The white blood count may be elevated or normal, Biologic
false positive tests for syphilis are common. One case of
endocarditis has been described.

The diagnosis of Spirillum minus rat-bite fever 15 sus-
pected on the same basis as Streptobacillus infection, It is
confirmed by isolation of the organism, This is accomplished
by intraperitoneal injection of patient’s blood into guinea
pigs; the blood of the animal is examined by dark field
microscopy 1 10 3 weeks later. Arsenicals are used at present
for the treatment of the disease; the effectiveness of penicil-
lin remains to be determined.

EnpeMic (Murine) Tyrnvus

Murine typhus occurs primarily in the Southeastern and
Gulf coast states of the Umted States and 15 most common
in the summer and fall. It is due to Rickettsia mooseri. The
organism is transmitted to man from its reservoir in the
rat by the bite of the rat flea.

The incubation period of murine typhus is 8 to 16 days.
Prodromal manifestations are present for about 5 days be-
fore the skin eruption appears. The outstanding symptoms
are moderate to severe headache, backache, and chilly sen-
sations. The disease may start with a shaking clill. The
temperature is always elevated and usually ranges between
102° to 104°, although it may be as high as 105° to 106° i
children. Nausea, vomiting, and arthralgia are frequent. The
prodrome may be very mild in some cases; in others, it is
severe, weakness and prostration bemg striking. The rash of
murine typhus appears initially in the axillac and on the
jnner surface of the arms, but quickly becomes generalized.
It is most mtense on the upper abdomen, shoulders, chest,
arms and upper legs, and sparse on the face, palms, soles,
and extremities. The individual lesions are at first discrete,
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SCARLET FEVER
The rash is the only feature which dnstmgunshcs scarlet

fever from strep lopharyngitis. The appearance
of the exanthem depcnds on the ability of the invading

to elab eryth ic toxin, and the absence of
antitoxin for this substance in the host. Most group A strep-
tococei produce erythrogen. If an individual without anti-
toxic immunity (Dick positive) is infected by such an or-
ganism, he develops a sore throat and an eruption—scarlet
fever; the patient whose blood contains antitoxin {Dick
negative) gets only tonsillopharyngitss.

The incubation period of scarlet fever averages 48 to 72
hours. Occasionally the disease may appear within as short
a period as 18 hours or as long as 7 days alter exposure.

The manifestations of the acute phase of scarlet fever
can be divided into two main groups on the basis of thewr
pathogenesis. First, are the symptoms and signs which re-
sult from tissue injury at the portal of entry of the beta-
hemolytic strep These are localized to the site of
multjplication of the organisms; they are fever, malaise,
generalized muscle aching, headache, and occasionally diar-
thea in children. Second, are the changes produced by the
toxins, mamnly erythrogen, which are absorbed from the
area of infection; these include the rash, as well as malaise,
headache, nausea and vomiting, fever, generahized lympha-
denopathy, latent jaundice, mild anemia, mild hematuria,
and abnormalities of the tongue.

Scarlet fever occurs most frequently between the ages of
2 and 10 years. The ] infant is i
in this age group 1s not related to the presence of antitoxin
in the mother and persists for about 3 to 6 months, The
disease is uncommon in adolescents and adults; contact with
the group A beta-hemolytic streptococei leads most often to
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rashes are, however, more frequent. These discases are dis-
cussed below in the section on “Petechial or Purpuric
Rashes”.

DiFFERENTIAL D1AGNOSIS OF MACULO-PAPULAR RASHES

‘The morphology of a rash has very little specific diag-
nostic significance. Maculo-papular eruptions are observed
not only with infectious but also with non-infectious dis-
orders. Listed below are a number of conditions which must
be considered when the etiology of this type of exanthem is
not clear. In many of these, the rash varies in type and is not
always maculopapular; in some, the early lesions are mor-
billiform and the Iater ones petechial or purpuric.

CONDITIONS IN WHICH MORBILLIFORM ERUPTIONS
MAY BE USED

Rubeola Paratyphoid fever
Rubella Diphthena

“Boston exanthem” Syphilis

Roseola infantum Munne typhus

Dengue Typhus fever {epidemic)
Infechous mononucleosis Rocky Mountain spotted fever
Infectious hepattis Trchinosts

Rat-Bite fever Rheumatc fever
Meningococcemia Reactions to many drugs
Gonocoecema Food allergy

Staph. aureus infections Serum sickness
Tuberculosis Contact dermatitis

Typhoid fever
SYSTEMIC INFECTIONS WITH PUNCTATE-ERYTHEMATOUS
(ScarcaTINIFORM) ERupTIONSs

Diffuse punctate erythematous rashes are observed most
often in scarlet fever, although they may also develop in
other infectious or even in non-nfectious diseases.
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long linear extravasations of blood, are present most prom-
inently in the antecubital and axllary folds. Tourniquet
tests are commonly positive when the discase is severe and
indicate the gencralized increased capillary fragility, En-
anthem is prescat on the soft palate and has the same gen-
eral features as the skin lesions. Dermatographia is some-
times stniking, When the exanthem is very severe, it may
consist almost entirely of small purpuric spots superimposed
on the generalized erythema, bacteremia s only very rarely
present in these cases. The eruption may be vesicular; this
is most common on the skin of the lower anterior abdominal
wall In mild cases, the rash may first be noted on the trunk;
it may be sestricted to a relatively small area, light in color
and not accompanied by bleeding lines. The exanthem is
frequently atypical in Negroes b of the dark pigmen-
tation of the skin; it may consist only of elevated papules
resembling “goose-flesh.”

The rash of scarlet fever persists for about 4 to 5 days in
the average case, and 24 hours or less in the mild one, its
duration is not influenced by chemotherapy. Desquamation
appears as the exanthem begins to fade, usually starts on
the pinnae, and spreads in the same fashion as the eruption.
Shedding of the skin may last for days, or uncommonly for
weeks, it is not related to continuing infectivity. The des-
quamate on the trunk usually has a “branny character™; the
skin of the hands and feet comes off in large flakes or sheets.

In addition to the pharyngitis and rash, there are several
other stnking features of scarlet fever. Generalized lym-
phadenopathy 1s the rule in the acute phase. Although the
lymph nodes at the angle of the jaw are usually large and
tender, lymphadenopathy is often most marked i the -
guinal region, Splenomegaly is present in from 5 to 10 per
cent of patients at the begmning of the illness. The hands
and feet may be red and swollen, Jaundice is observed
rarely and is probably due to a “toxic” hepatis.

As scarlet fever begins, the tongue is vsually covered by
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the development of pharyngitis or other local lesions with-
out a generalized eruption,

Within 48 to 72 hours after Strep. pyogenes is implanted
in the host, the first manifestations begin to appear. In the
majority of cases, the streptococci invade the upper respira-
tory tract. There is no reason for classifying scarlet fever on
the basis of the location of the portal of entry; the terms
“surgical,” “burn,” “puerperal” and “enteric” scarlet fover
should not be used because the clinical picture in all of
these is sumilar. The earliest symptoms in patients who ac-
quire infection by way of the respiratory tract are pharyn-
gitis and fever. The temperature rises very rapidly and may
reach 103° to 104°. There may be only slight fever in mid
cases, Shaking chills are uncommon. The appearance of
the pharynx has been described in Chapter VI. Headache,
malaise, generalized aching, diffuse abdominal discomfort,
nausea, and vomiting are features of the moderate to severe
illness. Physical examination at this time reveals a flushed,
warm skin, without rash, and a varymg degree of pharyn-
gitis.

The interval between the development of pharyngeal in-
volvement and the appearance of the rash is usually 24 to 48
hours. The distribution and morphologic characteristics of
the exanthem vary considerably with the severity of the
disease. The eruption usually appears first on the sides and
front of the neck, then spreads down aver the chest and
abdomen, and finally covers the extremities, the distal por-
tions being the last mvolved; the palms and soles are spared.
In the average case, the rash is 2 diffuse erythema with
superimposed punctate red spots, 1 to 2 mm. in diameter,
and blanches on pressure. It is most intense in the inguinal,
antecubital, abdominal, and axillary folds The skin of the
face 1s usually clear but shows marked flushing, particularly
of the cheeks, with circumoral pallor; in about 10 per cent
ents, particularly those with fair complexions, there

of pati
r n. “Bleeding” or Pastia’s lines, short or

is a facial eruptio
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or V orally every 8 hours for 10 days abruptly terminates
the acute phase of the discase and completely prevents the
development of suppurative complications; it has been sug-
gested that the incidence of rl ic fever and gl
lonephntis is also appreciably reduced. Alternate
of treatment are (1) a single daudy intramuscular injection
of 300,000 units of procaine penicillin for 10 days, and (2)
the parenteral administration of one dose of 1,200,000 units
of Bicillin, In paticnts sensitive to penicillin, erythromyein,
250 mg. orally every 6 hours, is effective.
* Scarlet fever can be prevented by the administration of
increasing quantities of erythrogenic toxin at periodic in-
tervals. It must be stressed, however, that this type of im-
munization does not protect against invasion by beta-hemo-
Iytic strep i and the develop of suppurative and
ppurative compli . B of this and because
the isolation period for the disease has been markedly
shortened or pletely eliminated m most itie:
protection against the erythrogenic toxmn is of little or no
importance. The best prophylactic procedure for scarlet
fever is the administration of penicillin as desenbed in
Chapter V1.

k]

h STAPHYLOCOCCAL SCARLET FEVER

Some strains of Staph. aureus elaborate an erythrogenic
toxin antigenically simiar and indistinguishable from that
produced by group A beta-hemolytie streptococci. Infection
with these organisms is followed in some instances by a skin
eruption identical with that present in scarlet fever. As a
rule, the staphylococcal diseases in which such an exanthem
appears are deep-seated—osteomyelitis, pneumonia, men-
ingjtis, ete. Whether the syndrome appears with pharyn-
gitis is questionable, Since staphylococei are present in the
throats of most normal persons, 1t is impossible to attach
causal si| to their d ion 1 cases with
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a white coat through which reddening and hypertrophy of
the papillae are visible; this is the “strawberry” tongue.
During the next 3 to 4 days, the glossal coating is gradually
lost and the surface 1s beefy red in color and studded with
markedly enlarged papillae; this is the “raspberry” tongue.
Desquamation begins shortly. At the end of a week, the
tongue is pale and smooth; it resumes a normal appearance
in about 2 to 3 weeks, The “strawberry” tongue is not patho-
gnomonic; it is observed in a number of other infections.
“The “raspberry” tongue has greater diagnostic significance.

The laboratory findings and complications of scarlet fever
are the same as those of streptococeal tonsillopharyngitis
{Chapter VI),

The presumptive diagnosis of scarlet fever is usually made
on the basis of its clinical features. It can be proved by (1)
isolation of group A beta-hemolytic streptococci from the
pharynx, (2) a positive Schultz-Charlton reaction, and (3)
conversion of a Dick positive to a negative reaction, The
serological methods of value in proving the presence of
streptococeal infection are discussed in Chapter VI

The Schultz-Charlton test is performed by snjecting 0.1
ml. of potent streptococcal antitoxin endermally in an area
where rash is present. “Blanching” around the site of in-
jection 24 hours later indicates that erythrogenic toxin is
zesponsible for the eruption.

The Dick test 1s carried out by injecting 0.1 mg. of “scar-
Jet fever toxin” contaming 1 skin test dose into the skin.
The development of an area of reddening 1 cm. or larger
in diameter 24 hours later is considered a positive reaction
and indicates lack of antitoxic immunity. The test is usually
positive during the first 1 to 3 days of the disease; it be-
comes negative in 1 to 2 weeks, Conversion of the reaction
from positive to negatwve is of help in the diagnosis of scar-
let fever.

Penicillin is the drug of choice for the treatment of scarlet
fever. The administration of 200,000 units of penicillin G
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most evident on the face and extremitics. The rash may be
sparse and discrete or very widely disseminated and con-
fluent. The macules are rapldly transformed to shot-hke
papules.

About the 6th day of the discase, all of the lesions have
become vesicular. They are often umbilicated and multi-
locular. The lesions become turbid and pustular after 2 to
3 days; fever recurs at this time and may reach a high level.
Drying and crusting take place during the next 10 to 12
days. The crusts separate in about one month, leaving pitted
scars.

One of the most ck istic fe of smallpox is that
the lesions in one area of the skin are all at the same stage
of development. The rash never appears in crops as it does
m chicken pox. The palms and soles are always involved
where the individual lesions have a hard, nodular, shotty
feeling, and are sometimes surrounded by a dark purple zone
(“mahogany plaque”). Lesions are often present on the
mucous membranes of the mouth, tongue, nose, pharynx,
laryny, trachea, bronchi, gemtalia and conjunctivae, but are
usually not detected in the axllae, a site in which they are
practically always observed in chicken pox.

The seventy of smallpox is variable. Confluent rashes may
be present. In some cases, petechial and purpunc lesions
develop on the second day and are accompanied by hemor-
thage from various mucous membranes, death usually oc-
curs within 6 days. If a strain of virus of relatively low
virulence is involved, alastrim results, this is a very mild
form of smallpox in which the rash 1s sparse and pustular
lesions are not present. When the dlsease appears in par-

tially individuals, the prod festations and
erupuon are of minor or modemte seventy and a secondary
rise in temp does not y the pustular stage;

this syndrome is known as varoloid. In general, smallpox is

most severe in young children, in elderly individuals and in
‘primitive races.
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pharyngitis and a scarlatiniform rash; these may be in-
stances of viral or streptococeal disease.

The only method of establishing the diagnosis of staphy-
locoecal scarlet fever is isolation of the organisms and proy-
ing that they elaborate an erythrogenic toxin. The treatment
is the same as for other types of staphylococeal infection.

CONDITIONS IN WHICH SCARLATINIFORM ERUPTIONS
ARE PRESENT

Scarlet fever due to Strep pyogenes
Inf with erytt ic d

strains of Staph, aureus

Rubella

Infectious mononucleosis
Infectious hepatntis

Sunburn

Mercury poisoning

Gold poisoning

Sensiivity to quinine or atropine

SysTEMIC INFECTIONS WITH VESICULAR
or Burrous ERUPTIONS

SMALLPOX (VARIOLA)

Smallpox is 2 highly contagious virus infection transmitted
by way of the respiratory tract. The incubation period is 11
to 12 days, with limits of 8 to 21 days.

Prodromal manifestations are usually present for 3 to 4
days. They start very abruptly and consist of chills, fever
up to 104°, headache, nausea, vomiting, and severe back-
ache. A fleeting erythematous or hemorrhagic rash may be
present. On about the fourth day, the characteristic exan-
them begins to develop; there is a decline in the tempera-
ture and the patient feels better at this tume. The eruption
which consists of red macules appears first on the face, and
then spreads to the arms, trunk, anfl legs _where it is present
mainly below the knees; it is centrifugal in character, being
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smallpox must be strictly isolated in the hospital, All articles
with which they come in contact must be completely disin-
fected. All of the people associated with the patient prior
to his hospitalization, and all the doctors, nurses and other
individuals who are concerned with his care must be vac-
cinated.

Smallpox is easily pr ble. I lation of cowpox
virus prod almost ! ity; mild variola may
occur in 3 persons. Rt ination should be caz-

ried out every 6 to 7 years. It has been suggested that a
successful “take” in infancy, and “immune” response at 8
years of age, and an “accelerated” reaction at 16 years gives
protection for Iife. In the face of an epidemic, all individuals
should be immunized. Vacemation is best carmed out inj-
tially during the first year of life because the incidence of
post-vaccinial encephalitis is minimal at this tume.

Four types of response are produced by cowpox vaccina-
tion: (1) primary vacemnia, (2) accelerated reaction, {3)
immune response, and (4) no “take.” The features and course
of a primary “take,” the reaction in non-immune individuals,
are described below, Accelerated ions (vaccinoid) ap-
pear in subjects with a low level of immunity. A papule de-
velops at the site of inoculation after 3 days. The vesicle
and the area of mnflammation around the lesion are smaller
than in primary “takes,” the maximum mtensity of the reac-
tion appearing between the 4th and 8th day. The resulting
scar is small and may disappear after 1 or 2 years “Immune”
responses occur when a high level of immunity is present as
a result of i ination; they are ch ized by
a small area of yeddening which is maximal 1 to 2 days after
inoculation and a small papule which usually appears on the
3rd day. Vesicle formation does not occur, and there is no
constitutional reaction, When 10 lesion of any type develops
after vaccination, the procedure should be repeated because
“no take” indicates wmproper technic or a poor vaceine. Dis-
infectants should not be applied to the skin prior to inocula-
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Variola is contagious from the time of first appearance of
prodromal manifestations until all erusts disappear. Crusts
removed from the lesions and stored in a bottle have re-
mained infectious for longer than a year. One attack of the
disease usually confers permanent immunity; second attacks
are rare,

The most important complication of smallpox 1s secondary
bacterial infection of the skin Jesions, The organisms most
commonly involved are Staph, aureus and the beta-hemolytic
streptococcus, although other bacteria are sometimes respon-
sible. A diffuse, hemorrhagic, necrotizing bronchopneumonia
due to the virus is observed occasionally.

The presumptive diagnosis of smallpox is made on the
basis of the characteristic prodrome and evolution of the
rash is an unimmumzed individual. There are several meth-
ods for establishing the presence of variola virus, {1) In-
oculation of vesicle fluid into embryonated chicken eggs
produces typical pocks in 2 to 8 days; the identity of the
virus is confirmed by neutralization tests. (2) Injection of
fluid from a lesion into the cornea of a rabbit leads to the
appearance of ulcers; biopsy discloses characteristic Guar-
nieri bodies. (3) Stains of scraping of the lesions made by
the Paaschen method reveal typical elementary bodies. (4)
Vaccination of the recovered patient produces an “immune
response.”

The prognosis in smallpox 1s guarded; the fatality rate
varies from 1 to 50 or 60 per cent, the largest number of
deaths occurring in young children, old people, primitive
races, and with the hemorrhagic and purpuric forms of the
disease.

The antimicrobial agents are without effect in altering
the primary manifestations of smallpox, The administration

of analgesics, antipruritic drugs, and. antibiotics, if secundnfy
bacterial infection is present, constitute the main pomnts in
treatment, Whether the risk of bacterial invasion is reduced

by chemaprophylaxis is an unsettled question. Patients with
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Diffuse Vaccinia

Very mfrcquenlly inoculation of cawpox vaccmc is fol-
lowed by the development of a widesp
eruption which may bl lipox or severe “chick
pox. This is diffuse cowpox and is probably secondary to the
viremia which always accompanies the “primary take”; the
reason for its occurrence in only an occasional patient is not
known. In the cases which the writer has observed, multiple
lesions have appeared in many areas of the skin about 8 to
10 days after vaccination. Fever of varying degree has al-
ways been present. The disseminated lesions undergo the
same series of changes as the one which appears at the site of
inoculation; they are, however, of lesser intensity and heal
without scarring in most instances.

The dmgnosls of dxﬂusc cowpox is suspected in pauen!s
who develop a i eruption approxi
one week after they have been vaccinated ag:unst smallpox.
It is confirmed by inoculation of vesicle fluid into embryo-
nated eggs; typical “pocks” appear on the ammiotic mem-
brane. The exact identity of the virus is established by means
of neutralization tests with specific antiserums, using em-
bryonated eggs as the test animals.

Eczema Vaccinatum

Children or adults with eczema may develop diffuse cow-
pox after vaccination or following contact with an individual
who has a “primary take.” The eruption may be the result
of viremia and not due merely to seratching of the pruritic
skin. It is often very extensive. High grade fever and other
general manifestations of severe infection are frequently
present. Death occwrs in some cases. The most important
differential diagnosis is Kapost's varicelbform eruption
(Chapter XV). The two diseases can be distinguished only
on the basis of appearance of the mclusion bodies demon-
strable m biopsy specimens or Giemsa-stained smears of
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tion because they may kill the virus; cleansing with acetone
is sufficient.

Vacomia, (Cowrox)

The “Primary Take”

The commonest lesion of cowpox is the “primary take
which is produced in the process of immunization against
smallpox. Itching appears in the area of inoculation after
2 to 3 days. By the 3rd to 4th day, a red papule develops
which is transformed into a vesicle 1 to 2 days later. This
lesion becomes umbilicated and multilocular at the end of
a week, at which time it is surrounded by a considerable
area of swelling or redness and 1s becoming pustular, It be-
gins to dry after about 12 days and becomes covered by a
brown crust. The redness and edema gradually clear and
the “scab” falls off about 8 weeks after inoculation, leaving
the characteristic pitted scar.

Fever of varying degree may accompany the vesicular
and pustular stages of the “primary take”; the temperature
may reach 103° to 104°, and chilliness may be present. In
severe reactions, the periphery of the initial lesion is some-
times surrounded by a number of small vesicles. The axillary
nodes on the inoculated side may become enlarged, painful,
and very tender. Secondary bacterial infection, often due to
Staph. aureus, sometimes develops, Treatment with appropri-
ate antibiotic agents is indicated in these cases. Generalized
morbilliform, scarlatiniform, or purpuric rashes are rarely
observed. Thrombopenia is a rare complication. The most
serious untoward effect of smallpox immunization is encepha-
litis (Chapter XIII). Muliiple, discrete lesions resembling
the “primary take” may be produced by autoinoculation
resulting from scratching; infection of the eye may endanger
sight. Children with eczema should not be vaccinated.
Fozematous individuals living in a family with a vaccinated
child must guard themselves carefully against contact.
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mouth, tongue, pharynx, and hard and soft palates are fre-
quently involved. In severe cases, lesions are also present in

e trachcobronchial tree and esophag

The vesicles become cloudy 2 to 3 days after they appear;
the fluid is usually sterile. A brown crust covers them in
about a week; this may drop off spontancously in a few
days or persist for weeks and require manual removal.

The most important feature of chicken pox is the manner
in which the eruption develops. New crops of lesions con-
tinue to appear for 4 to 5 days, sometimes for as long as
7 to 8 days, after the discase starts. Because of this, all
stages of the rash—macules, papules, clear and clouded
vesicles, and crusts—are detectable in any given area of
the skin, This is the most helpful pomt of differentiation
from variola,

Most cases of chicken pox are mild; constitutional mani-

ions are usually mod In some adults, however, the
general reaction is very intense and produces a bigh temper-
ature, chills, severe generalized aching, headache and back-
ache. Fever does not appear with clouding of the vesicle
fluid, as 1s the case in smallpox. The duration of the discase
is 7 to 10 days. Scarring does not occur unless secondary
bactenal infection has been present.

The white blood count i varicella is usually normal
or low; there may be a relative lymphocytosis

Chicken pox is practically always benign. Death is rare
and occurs only when such complications as diffuse visceral
invol , p nia, or phahins develop, it is most
frequent in neonatal children who are most susceptible to
widespread invasion.

The commonest complication of chicken pox is secondary
bacterial infection of the skin lesions; suppuration takes
place and, in some cases, may be followed by bacteremia.
The organism most often involved is Staph. gureus. A bullous
eruption may replace the vesicular one {varicella pemphi-
goides); in these cases, the temperature is very high, the
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vesicle flnid, and by neutralization tests with specific anti-
serums.

There is no specific treatment for any form of generalized
vaccinia, Patients should be isolated until the rash has dis-
appeared. Chemoprophylaxis is of no benefit. Secondary
bacterial infections must be treated with appropriate anti-
biotic agents.

CuickeN Pox (VArcerra)

Chicken pox is a very common viral infection.

The incubation period of varicella averages 12 to 14 days,
with limits of 10 to 20 days. Prodromal manifestations are
often absent in bahes. In mast other patients, the appearance
of the rash is preceded by low grade fever, general malaise,
and headache for 1 to 2 days. Some adults have intense
backache, high fever, and prostration suggestive of the pro-
drome of smallpox. Abdomimal pamn simulating appendicitis
may be present in children before the exanthem develops.

The rash of varicella usually appears abruptly and
spreads rapidly. Although they may be observed on any
area of the skin, the earliest lesions are often noted on the
trunk, The first stage is often a macule which quickly be-
comes a papule. The latter are rapidly transformed mto
vesicles which contain clear fluid and are surrounded by a
narrow areola of inflammation, Unlike smallpox, the erup-
tion is centripetal in distribution and is most marked on the
chest and abdomen; the face and extremities are not spared,
however, and lesions are frequently present on the palms,
soles, and scalp. The vesicles may be multilocular or um-
bulicated but are superficially situated and do not have the
“shotty” feeling of variola except on the bands and feet. On
the trunk they are often distributed along the lines of
cleavage of the skin and are elongated into an elliptical
shape. Rash is often noted in the axillae. A varying degree
of pruritus is common. The mucous membranes of the
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are of no value, Because of its high degree of infectivity,
patients should be isolated and disinfection of fomites car-
ried out. Calamine lotion relieves the pruritus which is
severe 10 some cases. Saline irrigations of the throat apd
mouth and analgesics are helpful in decreasing the discom-
fort due to the mucous membrane lesions, Secondary bacs
terial infections must be ized promptly and treated
with appropriate antimicrobial agents; they are not pre-
vented by chemoprophylaxis. There 1s no therapy for post-
varicella encephalitis or primary varicclla pneumonia.

RIckETTSIALPOX

Most cases of rickettsialpox have been observed in New
York City, although some have been detected in other areas.
The wnfection is duc to Rickettsia akari which is transmitted
from mice, the reservoir of the organism, to man by the bite
of a mite.

Seven to 10 days after exposure, 4 round, firm red papule
appears at the site of the mute bite; this increases in size and
is replaced by a hard, deep-seated vesicle varyng from 0.5
to 1.5 em. in diameter and containing clear fluid which
later becomes cloudy. The lesion gradually shrinks, becomes
dry, and 15 covered by a black eschar which eventually drops
off leaving a small scar. EnJargement and tenderness of the
Tegional lymph nodes are common. The average duration
of the primary lesion is about 8 weeks, it oceurs most often
ou the covered parts of the skin, but may also appear on the
neck, face, arms, and dorsa of the hands or feet. There are
usually no constitutional manifestations, and the patient may
be totally unaware of this phase of the disease.

The second stage of rickettsialpox begins about one week
after the development of the localized vesicle, although it
may be delayed for as long as 17 days or occur as early as
8 to 4 days. The onset is abrupt, and the most frequent mani-
festations are fever which rises rapidly to 103° to 1042, chills
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general manifestations are severe, and death may occur.
Hemorrhagic lesions may be present in varicella; although
these are most often not related to disorders of the clotting
mechanism, the possibility of thrombopenia, a rare compli-
cation, must always be ruled out. Gangrene of the skin
centering in the lesions, most common on the scrotum, may
oceur in marantic infants. Orchutis is observed rarely.

One of the most important complications of chicken pox
is pneumonia. This may be due to the virus itself or to
secondary bacterial invasion. Primary varicella pneumonia
does not occur in children although viral laryngotracheohron-
chitis may be observed; bacterial infection of the lungs is not
sare, In adults, on the other hand, primary varicella pneu-
monitis {s the commonest pulmonary lesion and 15 not as
rare as is suggested by the small number of cases reported
in the literature. Most of the patients who develop this com-
plication have severe and often hemorrhagic rashes, Cough
is common and usually non-productive. Chest pain, dyspnes,
or asthmatic breathing ovcur in 50 per cent of cases. Ex-
amination of the chest may be totally nnrevealng or disclose
changes consistent with a Iobar or diffuse process, X-ray
study usually reveals widespread, nodular infiltration. Death
may oceur.

Encephalitis develops in 1 out of every 10,000 cases of
chicken pox and has a fatality rate of & per cent (Chapter
X111). Myocarditis with electrocardiographic changes, an-

ically-d trable damage, or cardiac faufure is a sare
complication. It has recently been reported that patients
exposed to varicella while receiving cortisone for some other
disease develop very severe infection which is often widely
gdiffuse, produces jnvolvement of internal organs, and fre-
quently terminates fatally.

The diagnosis of chicken pox is made on the basis of its
clinjeal features. Most jmportant is differentiation from
smallpox; this has been discussed above.

There is no specific treatment for chicken pox; antibioties
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normal in about 2 days. There are no specific prophiactic
measures; climination of mice from buildings reduces the
incidence of the discase.

DirFERENTIAL DiAGNOSIS OF VESICULAR AND
Burrovs ErurmioNs

. There are a number of infectious and non-infectious dis-
orders in which vesicular and bullous rashes occur. Although
the exanthem may be papular or macular io the beginning,
the outstanding feature at the height of the disease is a
fluid-filled lesion,

CONDITIONS IN WHICH VESICULAR OR
BULLOUS ERUPTIONS ARE PRESENT

Vanela Ruckettsialpox
Varicella Pemphigus
Vaccinia Drug allergies
Eczema vaccinatum Peniallin sensitization
Herpes simplex~diffuse “Id" reactions
Herpes zoster—diffuseg Erythema mulbforme exsudati-
Kapos's vericelliform eruphion vum (Stevens-Johnson disease)
Foot and mouth d.ueaso Dermahus herpetiformus
’I\/p oid f d bullosa
“rose spots” in severe cases Hydma aestivale
Impetigo Bromodermia
Ps, pyocyaneus bacteremia Todermua
Congenital syphilis

SySTEMIC INFECTIONs WITH PETECHIAL AND
Pureuric ERUPTIONS

BACTEREMIA

Petechial and purpuric eruptions are present with some
types of bacteremia, The organisms primanly responsible
for the infections in wh:ch such eruptions occur are Staph.
aureus, the beta-hemol and the g

coccus which is the commouest cause of this type of
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or chilly sensations, headache, backache, generalized muscle
aching, and lassitude. Photophobia, anorexia, nausea, vomit-
ing, and vertigo are occasionally present. Either at the be-
ginning of the second stage or within 1 to 2 days, a discrete,
erythematons, maculopapelar eruption develops. The lesions
may be sparse or abundant, and are usually first detected on
the arms, legs, abdomen, back, chest or face; they may ap-
pear on the soft palate or tongue but are not present on the
palms or soles. There is no typical pattern of distribubion.
Pruritus is absent. Within 1 to 2 days, each papule is topped
by a firm vesicle which contains clear flusd; these gradually
dry and become covered by a black crust which falls off
without leaving a scar. The lesions may be confused with
those of chicken pox. The average duration is 4 to 7 days;
it may be only 2 to 8 days in mild cases and as long as 10
days in severe ones. All patients recover. There are no com-
plications,

The white blood count in rickettsialpox is either normal
or decreased; relative lymphocytosis is common, When
{eukopenia is present, the number of white blood cells
returns to normal in about 2 weeks after the onset of fover.

The diagrosis of rickettsialpox 15 usually made on the basis
of the clinical course of the disease. The main polnts of
differentiation from chicken pox are as follows: (1) The
lesions of rickettsialpox do not appear in crops, and (2) a
primary Jlesion daes not precede the diffuse eruption of
varicella. Detection of a significant increase (at least 4-fold)
in titer of complement-fixing antibedy or agglutinin for B.
akart, when serums obtained in the acute and convalescent
phases of the disease are compared, is specifically diagnostic.
Froteus agglutinations axe negative.

Rickettsizlpox responds to treatment with chlostetracy-
cline (Aureomyein), oxytetraeychne ( Terramyein), of chlor-
amphenicol (Chloromycetin). The dose of each of these
drugs is 025 to 0.5 gm. osally every 8 hours for one week.
With chemotherapy, the ure usually declines to
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seribed. The rash usually fades within 36 to 48 hours after
it appears, leaving discolored bluish-red areas. Enlargement
of the splecn is common. The regulanty with which the
eruption recurs and slowly disappears with subsiding fever,
headache, and joint pains 1s characteristic of chronic men-
ingococeal sepsis,

Among the complications which occur are endocarditis,
empyema, acute glomeruloncphritis, and meningitis. The
disease may last for from several weeks to several months
with an average of 3 months. In some instances 1t terminates
with the development of meningeal infection; in others, it
heals without specific treatment. The prognosis is very good;
75 to 90 per cent of cases recover, unless endocarditis or
meningitis appear.

The diagnosis of chronic ing ia is suspected
on the basis of the clinical course of the disease and con-
firmed by isolation of the organism from the blood stream.
The treatment 1s the same as for meningococcal meningitis
(Chapter X1I1).

Chronie gonococeemia produces a clinical picture identical
to that of chronic meningococcemia. The facus of infection
is usually in the genital tract. The most important complica-
tions are acute endocarditis or suppurative arthritis, The
diagnosis is established by isolation of gonococci from the
blood stream. The therapy of choice is the injection of
250,000 umits of crystallme benzyl penicillin G intramuscu-
larly every 8 hours for 10 to 12 days If endocarditis is
present, the quantity of drug used should be doubled and
treatment continued for a mmimum of 4 weeks.

Rocky MounraN Srorten Fever

Rocky Mountam spotted fever occurs in many areas of the
Unuted States usually in the late spring and early summer.
It is due to Rickettsia rick which is t ted to man
by the bite of the wood or dog tick. The insect must remain
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rash. The skin lesions associated with staphylococcal bac-
teremia are often macular, nodular, or pustular but may also
be hemorrhagic. Petechiae and purpura are the usual find-
ings when group A beta-hemolytic streptococci are circu-
lating in the blood stream; no rash is present in some cases.
The same type of exanthem is noted in patients with sub-
acute bacterial endocarditis due to Streptococcus viridans
and non-hemolytic streptococci; it is the result of capllary ,
obstruction and hemorrhage secondary to the deposition
of emboli in the skin. The possibility of acute bacterial
endocarditis must be considered in all instances of staphylo-
coccal or beta-hemolytic streptococeal bacteremia. Throm-
bocytopenia secondary to bone marrow depression must be
ruled out whenever hemorrhagic eruptions appear in the
course of severe bacterial or viral infections.

The diagnosis of bacteremia can be established only by
isolating the responsible organism from the blood. The type
of treatment depends on the nature of the bacteria and
their sensitivity to various antimicrobial agents. The use of
corticosteroids in addition to antibiotics is recommended for
the management of the secondary thrombopenias.

CHRONIC MENINGOCOCCEMIA ANP GONOCOCCEMIA

The meningococcus may rarely produce chronic infection.
The onset of this disease is usually sudden with fever, chills,
headache, joint pains, and a rash. The fever is most fre-
quently intermittent daily, but may resemble the tempera-
ture course of tertian or quartan malaria, or occur in 4 day
cycles. The eruption usually appears in the first week, fades,
recurs with each bout of fever, and is often accompanied by
polyanhxa]gia which may be migratory. It may be of the
erythema multiforme type with tender nodules 0.5 to 1 cm.
ia diameter, and is present on the extremities, trunk and
even on the face. Petechial and purpuric lesions are com-

mon; herpetic and lenticular “rose spots” have been de-
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senbed. The rash usually fades within 36 to 48 hours after
it appears, leaving discolored bluish-red areas, Enlargement
of the spleen is common. The regularity with which the
eruption reeurs and slowly disappears with subsiding fever,
headache, and joint pains is characteristic of chronic men-
ingococeal sepsis.

Among the complications which oceur are endocarditis,

pyema, acute glomerulonephritis, and ingjtis. The
disease may last for from several weeks to several months
with an average of 3 months. In some instances it terminates
with the development of meningeal infection; in others, it
heals without specific treatment, The prognosis is very good;
75 to 90 per cent of cases recover, unless endocarditis or
meningitis appear.

The diagnosis of chronic ings ia is suspected
on the basis of the clinical course of the disease and con-
firmed by isolation of the organism from the blood stream.
The treatment is the samo as for meningococeal meningitis
(Chapter XIII),

Chronic gonococcemia produces a clinjcal picture identical
to that of chronic meningococcemia. The focus of infection
is usually in the genital tract, The most important complica-
tions are acute endocarditis or suppurative arthritis. The
diagnosis is established by isolation of gonococci from the
blood stream, The therapy of choice is the injection of
250,000 units of crystalline benzy penicillin G intramuscu-
larly every 6 hours for 10 to 12 days. If endocarditis is
present, the quantity of drug used should be doubled and
treatment continued for a minimum of 4 weeks.

Rocxy Mountaw Srorrep FEvER

r.“’CkY Mountain spotted fever occurs in many areas of the
Unllted States usually in the late spring and easly summer.
It is due to Rickettsiy rink which is ted to man
by the bite of the wood or dog tick. The insect must remain
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attached to the skin for several hours. Scratching of skin
contaminated by tick feces may also be responsible for the
disease. Most cases in the western part of the country occur
in persons over the age of 40 years; in the eastern part, io-
fection is commonest in children less than 15 years old.

The incubation period averages about 7 days, but varies
from 8 to 12 days. The onset of the disease is abrupt. The
outstanding ifestations are chills, g lized muscle
pain and tenderness in the back and legs, fever ranging
between 103° to 104°, and very severe headache which may
respond poorly to analgesics. Arthralgia and abdominal paio
are common. Deafness often appears in the acute stage-
Agitation, delirium, mental dullress, or coma may be promi-
nent. Tachycardia and hypotension are present in severe
cases. Non-productive cough occurs occasionally and may
be associated with a rickettsial pneumonitis, Among other
manifestations are conjunctivitis, photophobia, conjunctival
and retinal hemorrhages, splenomegaly (50 per cent), and
abdominal distention. In some patients the onset is mild, and
the only symptoms are lethargy, anorexia, headache, and low
grade fever.

An irregular, pink, macular rash appears on the wrists,
ankles, palms, soles and forearms of the second to the sixth
day of the disease. Within the first day it extends to the face,
neck, axillae, trunk, and buttocks. After 2 to 8 days it be-
comes maculopapular in character. By the fourth day the
lesions are petechial and coalesce to form large purpura
mainly around the joints; these may slough to form ulcers.
In mild cases, the eruption may remain macular.

The fever persists for from 15 to 20 days in severe cases.
Marked hypotension and renal failure may develop. Hypo-
pmthmmbinemia has been observed. Severe electrolyte afld
water disturbances are not uncommon, Thrombosis of major
vessels appears in some cases and is responsible for z_;ﬂﬂgl';ne,
particularly of the extremities, Suppurative p at nrf 3::'
terial bronche may p the course o the
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disease. Fecorery tiles place 2 about 14 days in muld to
moderately severe cuses which are ot treated; in those
swhich termizate £:20%, death ussally occuss in the second
week and is preceded by Kidoey fafure acd shock.

The white blood count is elevated. Thrombopenia may
be preseat. Ekctrolite disturbacces and chemical evidence
of uremia are detectable in severely ill patients.

The possibilty ¢f Rocky Mountain spotted fever should
be suspected in patients with fever, severe headache, and a
petechial skin eruption if they reside in an area where wood
or dog ticks are common. The speafic diagnosis is estab-
lished by serological studics. The Weil-Felix reaction using
Proteus OX-19 and OX-2 is positive. Complement-fixing

bodies for R rickettsi can be d d in all cases;
a significant increase (L-fold) when acute and convalescent
phase serums are compared is diagnostic.

The fatabity rate of Rocky Mountain spotted fever is
about 20 per cent, the largest number of deaths occurring
in untreated patients over 40 years of age. A fatal outcome
is rare in cases. treated thh antibiotic agents. Three drugs
are eff ycin, and chl
col. The mxual dose of the ﬁrst 2 agents is 25 mg. per Kg.;
this is followed by 25 mg. per Kg per day divided into -§
to 6 equal quantities. The “loading™ dose of chloramphenicol
is 50 mg. per Kg; 0.5 gm. of the antbiotic is then given
every 4 hours. Treatment should be continued for at least
one week. Defervescence usually occurs in 2 to 8 days. In
addizon to rickettsiostatic drugs, p.ments often require re-
pair of fluid and el lyte deq caloric
intake, and antimicrobial agents for the management of
suppurative parotitis and secondary bacterial pneumonia.

A vaccine is avalable for active immunization against
Rocky Mountain spotted fever. It is useful primanly in lab-
oratory workers exposed to the rickettsiae, or in people who
come in frequent contact with ticks in their environment.
The wearing of special protective clothing, daily inspection
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attached to the skin for several hours. Scratching of skin
contaminated by tick feces may also be responsible for the
disease. Most cases in the western part of the country occur
in persons over the age of 40 years; in the eastern part, in-
fection is commonest in children less than 15 years old.

The incubation period averages about 7 days, but varies
from 3 to 12 days. The onset of the disease is abrupt. The
outstanding manifestations are chills, generalzed muscle
pain and tenderness in the back and legs, fever ranging
between 103° to 104°, and very severe headache which may
respond poorly to analgesics. Arthralgia and abdominal pain
are common, Deafness often appears in the acute stage.
Agitation, delirium, mental dullness, or coma may be promi-
nent. Tachycardia and hypotension are present m severe
cases. Non-productive cough oceurs occasionally and may
be associated with a ricketisial pneumonitis. Among other
manifestations are conjunctivitis, photophobia, conjunctival
and retinal hemorrhages, splenomegaly (50 per cent), and
abdominal distention. In some patients the onset is mild, and
the only symptoms are lethargy, anorexia, headache, and low
grade fever.

An irregular, pink, macular rash appears on the wrists,
ankles, palms, soles and forearms of the second to the sixth
day of the disease. Within the first day it extends to the face,
neck, axillae, trunk, and buttocks., After 2 to 3 days it be-
comes maculopapular 1 character, By the fourth day the
lesions are petechial and coalesce to form large purpura
mainly around the joints; these may slough to form ulcers.
In mild cases, the ernption may remamn macular.

The fever persists for from 15 to 20 days in severe cases.
Marked hypoteusion and renal failure may develop. Hypo-
prathromhinemia has been observed. Severe elect.mlyle afld
‘water disturbances are not uncommon, Thrombosis of major
vessels appears in some cases and is respousible for gangrene,

icularly of the extremities. Suppurative parotitis or bac-
Do ia may plicate the course of the

terial b
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disease. Recovery takes place in about 14 days in mild to
moderately severe cases which are not treated; in those
which terminate fatally, death usually occurs in the sccond
week and is preceded by kidney falure and shock.

The white blood count is elevated. Thrombopenia may
be present. Electrolyte disturbances and chemical evidence
of uremia are detcctable 1 severely il patients.

The possibility of Rocky Mountain spotted fever should
be suspected in patients with fever, severe headache, and a
petechial skin cruption if they reside in an area where wood
or dog ticks are common. The specific diagnosis is estab-
lished by serclogical studies. The Weil-Felix reaction using
Proteus OX-19 and OX-2 is pasm\c Complcmcnt -fixing

bodies for R. rick can be d m all cases;
a significant increase (4-fold) when acute and convalesccnt
phase serums are compared is diagnostic.

The fatality rate of Rocky Mountain spotted fever is
about 20 per cent, the largest number of deaths occurring
in untreated patients over 40 years of age. A fatal outcome
is rare in cases treated wxd: antibiotic agents. Thrcc drugs
are effective: A Terramycin, and
col. The 1nitial dose of !he first 2 agents is 25 mg. per Kg.;
this is followed by 25 mg. per Kg. per day divided mto 4
to 8 equal quantities. The “loading” dose of chloramphenicol
is 50 mg. per Kg; 0.5 gm. of the antibiotic 15 then given
every 4 hours. Treatment should be continued for at least
one week. Defervescence usually occurs in 2 to 3 days. In
addition to ncLet!sxosmuc drugs, p:ments often require re-
pair of fluid and el qy caloric
mtake, and antimicrobial agents for Lhe management uf
suppurative parotitis and dary bacterial

A vacamne is avalable for active immunization agamnst
Rocky Mountain spotted fever. It is useful prunarily in lab-
oratory workers exposed to the rickettsiae, or m people who
come 1n frequent contact with ticks in their environment.
The wearing of special protective clothing, daily inspection




472 THE PRACTICE OF INFECTIOUS DISEASE

of the skin of the entire body, and, if the insects are dus-
covered, taking care not to crush them when they are te-
moved, are helpful in preventing the disease in individuals
who live in tick-infested areas.

ErmeMic (Louse-Borne) Tyerus Fever

Typhus fever is due to Rickettsia prowazeki, The organ-
isms are transmitted from man to man by the body louse;
they are usually present in the louse feces and are rubbed
into broken skin by scratching,

The incubation period of the disease is about one week.
The onset is very similar to that of Rocky Mountain spotted
fever. The manifestations are severe. Clouding of the sen-
sorium is common; stupor and coma may develop. The skin
eruption usually appears on about the 5th day of fever. It
often develops first on the axillary folds and then spreads to
the trunk and extremuties. The lesions begin as punk, irregular
macules which then become petechise and purpura. The
signs and symptoms in the acute phase, the clmical course,
complications, and laboratory findmgs of typhus fever closely
resemble those observed in Rocky Mountain spotted fever
(see above). The fatality rate in untreated cases is as high as
60 per cent, death usually occurring in the second week of
illness.

The Weil-Felix test—agglutination of Proteus OX19-—is
positive. A more accurate method of establishing the diag-
nosis is by titration of complement-fixing antibody; a mini-
mum of a 4-fold merease in titer, when serums obtamed in
the acute and convalescent phase of the disease are com-
pared, is sigmficant.

The treatment for typhus fever is the same as for Rocky
Mountain spotted fever. The disease can be prevented by
dusting DDT on the clothing of all people living in louse-
infected areas. An effective vaccing is available.
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Bruet's DiseAsE

Brill’s disease is the only form of typhus fever observed
in the United States today. It develops without exposure to
lice; there is no doubt that it represents a recrudescence of
latent Rickettsia 1 ki infection, the organisms having
lain dormant in the tissues for 20 to 40 years or, in some
instances, for as long as 50 years or more. Most patients have
migrated to this country from areas of eastern or southeast-
ern Europe where Jouse-borne typhus 1s epidemuic; over 90
per cent are Jews. Many have had recognized typhus fever
while living in their homeland. Whle, in many instances, a
factor which provokes the appearance of Brill's disease can-
not be discovered, surgical operations of any type appear
to disrupt the balance between the host and the rickettsiae
which he harbors in his tissues in some cases.

The mamifestations of Brill's disease are the same as those
of epidemic typhus fever. Rash appears 4 to 7 days after
onset of fever, is at first macular, and then becomes petechial
and even purpuric. In general, Brill's disease is mild, it may
be severe, however, and death may occur. Meningeal irri-
tation is rel 1 this is panied by an in-
creased number of cells and quantity of protein in the spinal
Huwd in some cases.

The di: i d in any emi; from an area
of the world in wluch typhus fever is present who develops
a syndrome which resembles this disease; it is confirmed

y the d ration of a signifi titer of 1
fxang antibody for R. prowazeks The Weil- Felix reaction
may be negative and 1s of little or no help.

The treatment of Brill's disease is the same as for Rocky
Mountain spotted fever. There are no preventive measures.
It has been pointed out that patients with this infection are
potentially dangerous because they may be the source of an
epidemic of typhus fever if they harbor lice.
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CONDITIONS IN WHICH PETECHIAL AND PUPURIC
ERUPTIONS ARE PRESE!

Bacteremia

a} Meningococeal

b) Staphylacoccal

¢) Streptococeal

d) Gonococcal
Acute and subacute bactenal endocarditis
Scarlet fever-—severe toxemia
Typhus—louse-borne
Brll's disease
Munne typhus—uncommon
Leptospirosis
Rheumatic fever
Glomerulonephritis
Henach-Schoenlem purpura
Allergic vasculitis—serum sickness—idiopathic
Polyartentis nodosa
Seurvy
‘Thrombocythemia
Thrombotic thrombepenic purpura
Thrombopenia due to—

a) Organic arsenucals

b) Gold salts

¢ ) Benzene

d) Quinidine

e ) Pertusis vaccine

£} Snake venom

g) Insect bites

h) Aplaste anemia

i) Streptomycin

j) Chloramphenicol

k) Sulfonamides

1) Myelophthisic anemia

m} Pemnicious anemia

n) Gaucher’s disease

o) Lymphoma

p) Leukems

q) stsemma(ed upus erythematosus
1) Sarcordosis
s) Bacterial and viral infections
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Systezic INFECTIONS Wit ISOLATED ULCERATIVE
on NoputAr LrsioNs oF THE SkN

ANTHRAX (Sce Chapter XV)

The commonest form of anthrax, the malignant pustule,
is characterized by the develop of an isolated ulcerative
lesion at the site of inoculation of the organi Sy i
manifestations are mild or even absent in many cases, how-
ever, unless bacteremia or some other complication appears.
For this reason, the description of this disease has been

luded in the di of “Infections of the Skin™ (Chap-

TULAREMIA

Tularemia occurs throughout the Unuted States, Canada,
Alaska, Japan, and northern and eastem Europe. The causa-
tive agent is Pastcurella tularense, a gram negative rod with
bipolar staining granules which can be cultivated in media to
which eystine js added. Infection of man follows (a) contact
with infected rabhbuts, (b) bites by deer flies, dog or wood
ticks, cats, coyotes, dogs, or skunks, (c) skinning or dressing
of infected animals, and (d) mgestion of contaminated meat
(uncommon). Four clinical forms of the disease have been
descnibed. (1) Ulceroglandular. (2) Oculoglandular. (3)
G L (4) Typholdl

Ulceroglandular Tularemia

This is the commonest type of the disease. The incubation
period averages 2 to 5 days but may be as short as 1 or as
long as 10 days. The first manifestations are headache, chulls,
generalized aching, weakness, and fever as high as 104°,
Most patients are severely ill. Within 36 to 48 hours, the
site of inoculation of the organism becomes inflamed and
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ender. A papule then appears and is soon capped by a
esicle which pustulates and becomes necrotic. The fully
leveloped lesion is an ulcer covered by a black eschar; a
canty serous discharge is present. The draining lymphatics
12y become painful, and subcutaneons nodules may develop
fong the course of the lymphatic vessels connectng the
>sion in the skin and the regional lymph nodes; the appear-
nce is similar to that of sporotrichosis (Chapter XV). The
raining lymph nodes become enlarged and painful; they
smain hard, or suppurate and drain. Papular, pustular, pe-
achial, and vesicular rashes are observed on any area of
1e body in some cases, The spleen is enlarged in about 25
er cent of patients.

Pneumonia occurs in approximately 7 per cent of cases of
leeroglandular tularenma; it is usually diffuse and is often
ccompanied by pleuntic pamn and pleural effusion which
iay be bloody. Sputum is scant and mucoid; hemoptysis
12y occur. X-ray reveals a ground-glass appearance of the
wolved areas of the lungs and enlargement of the hilar
ph nodes. The fatality rate is 30 to 40 per cent in cases
ith pulmonary involvement.

The white blood count is usually elevated, and there is a
:lative increase of neutrophiles.

The average duration of 1llness jn untreated ulceroglandu-
r tularemia varies from 10 to 30 days, the less severe cases
scovering m about 2 weeks. With severe infection, fever
ymetimes persists for as long as 3 to 4 weeks. Convalescence

often prolonged for 8 to 4 months; marked asthenia is
ary common in this situation. The lymph nodes may regress
1d then reappear. Suppuration may not develop until 1
onth to 2 years after the onset of the disease. Relapse may
scur as late as 2 years after recovery.

The possibilty of ulceroglandular tularemia should be
wspected in patients with a history of exposure, fevef, an
Icerated skin lesion covered by a black eschar, and 1:"3“’“31
mphadenopathy. The causative organisms can be isolated
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in cystmne contanng broth from skin and eye lesions, and
from the blood in most cases. When pnenmonia is present,
P. tularense can often be recovered from the sputum. Deter-
mination of the agglutinin level should be carried out in all
patients; the titer reaches a height of 1.840 to 1:5120 in the
fourth to eighth weck after onsct of the discase.

Oculoglandular Tularemia

The oculoglandular type of tul ia results from the
impl. ion of P. tul e m the conjunctival sac. Fever
of varying degree and general manifestations of infection are
present. The conjunctivae and eyelids are nflamed and
swollen and the periorbital area reddened and edematons.
Tiny yellow papules appear on the conjunctiva and soon
become ulcerated. If they develop on the cornea, perforation
may occur. The pre-auncular, submaxillary, and anterior
cervical lymph nodes may enlarge, become painful, and
suppurate and dran. Leucocytosis is usually present.

The diagnos:s of this form of tularemia is established in
the same manner as in the ulceroglandular type.

Typhotdal Tularemia

Tularemia may occur without a localized lesion and with
0o symptoms or signs suggestive of mvolvement of a specific
organ system. The only mamfestation is fever which may be
of high degree. This type of disease presents itself as an
obscure fever (Chapter XVII). Approximately half of the
patients develop tularemic pneumonia eventually. The diag-
nosis of typhoidal tularemia can be established only by isola-~
tion of P. tularense from the blood stream or, if the patient
survives, by d ration of the develop of a signifi-
cant hter agglutinating antibody for the orgamsm.

The average fatality rate of tularemia is 6 to 7 per cent,
alarger number of deaths occurring wath the pneumonic and
typhoidal forms than with the ulceroglandular one. Pul-
monary involvement it present in 60 to 70 per cent of the
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tender. A papule then appears and is soon capped by a
vesicle which pustulates and becomes necrotic. The fully
developed lesion is an uleer covered by a black eschar; a
scanty serous discharge is present. The draining lymphatics
may become painful, and subcutaneous nodules may develop
along the course of the lymphatic vessels connecting the
lesion in the skin and the regional lymph nodes; the appear-
ance is similar to that of sporotrichosis (Chapter XV). The
draining Iymph nodes become enlarged and painful; they
remain hard, or suppurate and drain. Papular, pustular, pe-
techial, and vesicular rashes are observed on any area of
the body 1 some cases. The spleen is enlarged m about 25
per cent of patients.

Pneumonia occurs in approximately 7 per cent of cases of
ulceroglandular tularemia; it is usually diffuse and is often
accompanied by plewritic pain and pleural effusion which
may be bloody. Sputum is scant and mucoid; hemoptysis
may occur. X-ray reveals a ground-glass appearance of the
involved areas of the lungs and enlargement of the hilar
Iymph nodes. The fatality rate is 30 to 40 per cent in cases
with pulmonary involvement,

The white blood count is usually elevated, and there is 2
relative increase of neutrophiles.

The average duration of illness in untreated ulceroglandu-
lar tularemia varies from 10 to 30 days, the less severe cases
recovering in about 2 weeks, With severe infection, fever
sometimes persists for as long as 8 to 4 weeks. Convalescence
is often prolonged for 8 to 4 months; marked asthenia is
very common 1n this situation. The lymph nodes may regress
and then reappear. Suppuration may not develop until 1
month to 2 years after the onset of the disease. Relapse may
accur as late as 2 years after recovery.

The possibility of ulceroglandular tularemia should be
suspected in patients with a history of exposure, fevcf, an

4 skin lesion covered by a black eschar, and regional

ulcerate ! r
usative orgapisms can be isolated

lymphadenopadly. The ca
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the primary skin lesion, The regional nodes of the upper
extremity (axillary and epitrochlear) are the ones most com-
monly mvolved; those in the cervical triangles and inguinal
region are affected less often. The lymph nodes are swollen,
firm, and tender, and the skin overlying them may be in-
flamed, They may remain enlarged for wecks or months,
Suppuration and drainage take place in about 30 per cent of
cases,

The white blood count is normal or slightly clevated.
Eosinophilia has been desenbed in a few patients. Culture
of the pus i the lymph nodes 1s sterile. Tularemia ag-
glutinins are absent, The Frei test and heterophile agglutina-
tion reaction for infectious mononucleosis are negative.

Cat scratch disease is benign, recovery occurring in all
cases without specific therapy. Among the complications
which have been observed are osteolytic lesions, memngoen-
cephalitis, pharyngeal abscess, mesenteric ademtis wath
severe abdominal pain, and narrowing of the trachea by en-
larged peritracheal lymph nodes, all of these are rare.

A skin test 15 employed to establish the d is, 0.1 ml.
of a 1:5 dilution of stenle pus obtained from a suppurated
lymph node of a proved case is injected cndermally. The
reaction is considered positive if an indurated papule larger
than 4 mm. in djameter and surrounded by a zone of
erythema at least } cm. in diameter appears 48 hours after
inoculation A similar result is obtained, however, in 10 per
cent of normal people and in 66 per cent of those with a
history suggestive of cat scratch disease in the past. Thus, a
positive skin reaction is of itself not diagnostic; 1t must be
correlated with the chimeal picture before it can be con-
sidered valid.

There 15 1o specific therapy for cat scratch disease; anti-
mucrobial agents do not appear to be of any value.
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fatal cases. Treatment with streptomycin, 025 gm. intra-
muscularly every 6 hours, produces cure of all types of the
infection; the fever declines to normal in 48 to 72 hours,
and local lesions and lymphadenitis resolve rapidly. The
drug should be given as early in the cousse of the disease
as possible and continued for 7 days. Oxytetracycline {Ter-
ramycin) and chlortetracycline (Aureomycin) in doses of
1 to 2 gms. per day have also proved effective, but cessation
of therapy is sometimes followed by relapse.

Car Scrarcu Disease
(NoNBACTERIAL REGIONAL LYMPHADENTIIS)

Cat scratch disease is world-wide in distribution. Although
the causative agent has not been identified, it is presumed, on
the basis of epidemiologic, clinical, and experimental studies,
to be a virus. A cat bite or seratch is responsible for the
infection in most instances. Cases have also occurred, how-
ever, after a rabbit scratch, contamination with cat urine,
injury by porcupine quills, wood splinters and thorns, and
handhng fresh meat.

A skin lesion develops at the site of injury in more than
50 per cent of cases. It appears in 3 to 14 days and consists
of a raised, red, slightly tender papule; this is soon sur-
mounted by a vesicle which, after rupturing, is covered by
a dark eschar. Multiple primary lesions are rare. Headache,
general malaise, chilliness, weakness, anorexia, nausea, and
abdominal pain are the general ifestations;
all are not present in every case. Fever is usually of low
degree but may reach 104°; 1t usually persists for only a few
days but is sometimes present for several weeks. Elevation
of temperature is not observed in all patients. Evanescent
papular, lopapular, or erytk rashes, which are
of Iess than 48 hours duration, may appear. Erythema nodo-
sum develops occasionally. Lymphadenopathy usually is
apparent 7 to 21 days after injury or the development of
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the primary skin lesion. The regional nodes of the upper
extremity (axillary and epitrochlear) are the oncs most com-
monly involved; those in the cervical triangles and inguinal
region are affected less often. The lymph nodes are swollen,
firm, and tender, and the skin overlying them may be in-
flamed, They may remain enlarged for weeks or months,
Suppuration and dramage take place in about 80 per cent of
cases.

The white blood count 1s normal or slightly elevated.
Eosinophiha has been descnbed in a few patients. Culture
of the pus in the lymph nodes is sterle. Tularemia ag-
glutinins are absent. The Frei test and heterophile agghatina-
tion reaction for infectious mononucleosis are negative.

Cat scratch disease is benign, recovery occurring in all
cases without specific therapy. Among the complcations
which have been observed are osteolytic lesions, meningoen-
cephalitis, pharyngeal abscess, mesenteric ademtis with
severe abdommal pamn, and narrowing of the trachea by en-
larged peritracheal lymph nodes; :1]1 of these are fare.

A skin test is employed to h the diagn 0.1mL
of a 1.5 dilution of stenle pus obtained from a suppurated
lymph node of a proved case is injected endermally. The
reaction is idered positive if an ind d papule larger
than 4 mm n diameter and surrounded by a zone of
erythema at least 1 cm. in diameter appears 48 hours after
inoculation A sumilar result 1s obtained, however, in 10 per
cent of normal people and m 66 per cent of those with a
history suggestive of cat scratch disease in the past. Thus, a
positive skin reaction 1s of itself not diagnostic; it must be
correlated with the clnical picture before 1t can be con-
sidered vahd.

There is no specific therapy for cat scratch disease; anti-
microbial agents do not appear to be of any value.




CHAPTER XVII

FEVER OF OBSCURE ORIGIN

Febrile episodes of short duration are almost always due to
infection, the etiology of which is sometimes not defined.
Prolonged elevation of temperature is, however, uncom-
mounly associated with infectious processes, but is frequently
related to disease which is non-infectiovs in origin, It is the
purpose of this chapter to discuss briefly the conditions in
which fever is present for weeks or even months without
evidence of a localized lesion. These are the “obscure fevers”
(F. U. 0.) or “pyrexias of unknown origin” (P. U. 0.).
Fever which persists for 2 to 3 months or longer, especially
if accompanied by weight loss, anorexia, fatiguability,
anemia ete. is usually due to organic disease. It must be
stressed that infection is not the only cause of an elevated

’

cases, the 1 bl nains “obscure” throughout the course
of discase, and may be solved only by necropsy. In others, it
is resolved after weeks or months by the appearance of
specific organ or tissue dysfunction which finally discloses

the exact nature of the process.

Puysiorocic “FEVER”

There are a number of physiologic causes of “elevated”
temperature. These are often overlooked and patients sf}b-
jected to exhaustive, time-consuming, and expensive elinical
and laboratory studies which are unrewardng. It must be
stressed that normal temperature is not always 68 6° {oral).

480
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Plotting of imal daily temperature of large bers of
people reveals a typical probability curve. “Normal” tem-
perature in adults may be 97.6° or 99.6°; diumnal variation is
the rule, the highest “normal” level being reached between
5 and 8 p.r, and the lowest some time after midnight.
The fluctuations are greater in children because of the la-
bility of the heat-regulating mechanisms.

Exercise often raises the temperature to 100.2° or 100.4°,
An increase of 1° may follow a heavy meal. An elevation
of the basal temperature to 99° often accompanies ovulation.
Dehydration may be responsible for fever. The temperature
may be as high as 103° in babies with a poor water intake
or excessive fluid loss. This is observed very uncommonly in
adults unless the dehydration is superimposed on some
other condition with which fever 1s associated.

Psychogenic factors are often the cause of elevation of
temperature to 100° or a little higher. A good example of
this is the slight “fever” (up to 100°) obsesved in many pa-
tients on admussion to a hospital; subsequent recordings are
usually “normal.” Some women have a daily oral temperature
up to 99.8° to 100°; although this may be present at any
time, 1t is most common during the last half of the menstrual
cycle. This s the syndrome of “habitual oral hyperthermia.”
Careful study of such individuals usually reveals evidence of
a psychoneurosis, most often a chronic anxiety state.

Prolonged psychogenic fever can frequently be elimmnated
by the administration of small doses of a sedative agent
(barbiturate or opium) but will not disappear when salicy-
lates are given, the opposite is the case when the elevation
of temperature is due to an infection There are some ex-
ceptions to this ph fever dary to bramn
tumors may decrease in some cases when a small quantity
of opwm is administered.

The physiological causes of elevation of temperature must

1 ) £

1 in the differential diagaosis of “ob-

Y
scure fever” before the physician embarks on the long, ardu-
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ous, and expensive study to which many patients are sub-
jected without revealing the cause of the difficulty. It is well
to keep in mind that prolonged “fever” is rarely due to or-
ganic disease in people who are gaining weight, feeling well,
going about their usual duties, and not developing anemia
or localizing signs. The best therapy in these cases is to
“throw away the thermometer.”

Osscure Fever DuE 1o INrFECTION

The most common infectious cause of prolonged “obscure”
fever is tuberculosis. This may involve only a single organ
such as the lung, Fallopian tubes, pericardium, mediastinal
Iymph nodes, ete.; it may not be detected for weeks or
months because of the absence of localizing signs (Chapters
VII, VI, XII}. In addition, tuberculosis may be generalized
and not produce any localized manifestations from beginning

to end.
Mmiary (GENERALIZED) TuBERCULOSIS

Miliary tuberculosis is the result of hematogenous dis-
semination of tubercle bacilli from hilar or mediastinal lymph
nodes, pulmonary lesions, or other foci. The organisms are
seeded mto all of the organs, the liver, spleen, lungs, bone
marrow, meninges, and kidneys being the main areas of
localization; the brain, pancreas, stomach, skeletal muscles,
and thyroid are mvolved only to a small degree or are com-
pletely spared. This type of tuberculous mfection occurs
most frequently m children m association with the primary
pulmonary complex, but is not rare in adults, especially
elderly individuals who may develop it during the course
of an unrelated disease.

Milary tuberculosis may start abruptly or insidiously.
When it begins suddenly, all of the features of an acute,
n—high fever which may be “spiking,

ic infectior
pyogen g-—are present. When the

chilliness, and generalized achin
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onset is gradual, the manifestations are those of a low grade
infectious process. Localizing signs are not detected. Cough
is usually absent and wecks may elapse before x-ray study
reveals disseminated lesions in the lungs. The white blood
count is normal, low, or elevated to 20,000 or more with a

d of neutrophiles; 1 d reactions appear
ocmsmnally Progressive microcytic, hypochromic anemia is
the rule.

The disease may run 1ts entire course without the appear-
ance of abnormal physical findings. Evidence of involvement
of various oxg:ms (lungs, hdneys, mcmngcs cte.) develops
in some cases, h is The Liver
often becomes enhxged

‘The possibility of miliary tul losis must be
in every patient with obscure fever. A positive tuberculin
reaction in a young child is presumptive evidence; it has
httle or no diagnostic sigmBeance in adults. Biopsy of the
bone marrow or liver, or both, 1s frequently helpful in es-
tablishing the diagnosis. The tissue should be examined
microscopically for tubercles; it should also be cultured and
inoculated into gumnea pigs.

The treatment of miliary tuberculosns involves the simul-

Aored

taneous admi of strep (1 gm. int
larly daily for the first 4 months and 1 gm. twice a week
fter) plus par: inosalicylic acid (25 to 8 gms.

orally 4 times 2 day) and isonicotinic acid bydrazide (10
mg per Kg. per day divided into 4 equal quantities). Pyro-
doxine (100 mg. per day) must be given to avoid the neu-
rologic complications produced by INH. Therapy should be
continued for 2 mimimum of one year; a longer period may
be required in some cases. The outlook for full recovery
has been immeasurably improved wath the use of potent
tuberculostatic agents, Cuse takes place in most patients m
whom treatment is instituted early and continued for a
sufficiently long time, providing the organisms do not become
drug-resistant.
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Brucerrosis

Brucellosis is an infection transmitted from animals to
man, It is due to Brucella melitensis, Br. suis, or Br. abortus.
The disease varies greatly in frequency in various parts of
the United States, being most common in the West Central
part of the country.

Humans acquire brucellosis by (1) contact with the se-
cretions or excretions of infected swine, goats, cows, sheep,
or horses, (2) consumption of raw milk or dairy products,
and (8) accidental inoculation while working with the or
ganisms in the laboratory. Animals may be invaded by any
of the three species of Brucella; thus, cows and pigs may be
infected by either Br. abortus or Br. suis. Meat packers,
abattoir workers, farmers, veterinarians, and Jaboratory work-
ers are affected most often. Dermal contact with the organ-
isms is more important than oral ingestion. Males get brucel-
losis more often than females; this merely reflects a differ-
ence 1n the risk of exposure related to occupation. Very few
children develop clinically apparent disease despite the fact
that many of them are infected; 10 per cent of the youngsters
in Minnesota have a positive skin test. Multiple cases are
occasionally observed in a single family.

Br. melitensis produces the most severe disease; the syn-
drome which appears often resembles typhoid fever. Br.
suis is also highly invasive and is responsible for necrosis and
suppuration in the tissues in which it is present, Mild illness
follows infection with Br. abortus. The mncubation period
varies with the species of Brucella, it is 10 to 56 days with
melitensis, 11 to 28 with suis, and 7 to 21 days with abortus
strains.

The clinical picture of brucellosis 1s very difficult to define
because of the protean nature of the disease. It has been
d out that “so variable are the symptoms and so uncer-

pointe b 0 une
the duration and course of this fever that it is im-

tain is
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possible to give a description to which all cases can be re-
ferred.”

Clinical Picture of B. abortus Infection

This type of brucellosis varies from a muld and insidious
disease with low grade fever to one 1 which high tempera-
ture, challs, and physical and menta} exhaustion are outstand-
ing, The onset may be abrupt or gradual. The symptoms,
m order of frcqucncy, are weakness, chulls, mght sweats,

d aching, headache, nerousness, back-
ache, joint pain, insomnia, depression, pamn in the back of
the neck, cough, abdominal pain, constipation, diarrhea, re-
duced visual acuity, ocular fatigue or pain, nausea, vormting,
neuritic pamn, and genitourinary disturbances. Low-grade
fever and weakness may be the only complaints. It has been
said that “the intensity of the complawnts and the disturbed
appearance of the patient are often completely out of pro-
portion to the paucity of objective findings.” This is the dis-
tinctive feature of brucellosis.

The signs of Br. abortus infection are, in descending order
of frequency, fever (shght, high, or “sptking” but not
“undulant”), splenomegaly (5 per cent), lymphadenopathy,
hepatomegaly, abdominal tenderness, cardiac abnormalities,
neurologie changes, spine tenderness, skin lesions {erythem-
atous, papular, vesicular, or discrete red elevated uleers on
the arms and hands), fundoscopic changes, orchitis (5 per
cent), and dice. It must be 3 d that many pa-
tients reveal no abnormalties on physical examination

The fatality rate of untreated Br. abortus infection is
approximately 2 per cent. The 1llness lasts for as long as 4
to 5 years in some cases. Eaghty per cent of patients recover
within one year, without antimicrobral therapy.

Brucellosis Due to Br. suis

This type of infechion is more severe than that due to Br.
abortus. Suppurative comphcations (Lsted below) are more
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likely to occur and a chronic state of debility develops more
frequently if a correct diagnosis is not made early and
effective therapy instituted promptly.

Brucellosis Due to Br, melitensis

This is the most severe type of brucellosis. It is in this
form that an “undulant” fever curve 15 frequently observed.
The patients are very ill and lose a great deal of weight.
Extreme anorexia, severe prostration, shaking chills, severe
headache and backache, marked splenomegaly, delirium,
coma, excruciating pain due to peripheral neuritis especially
of the sciatic nerve, and spondylitis leading to permanent
disability are the outstanding manifestations. Symptoms and
signs may persist for a long time.

Complications of Brucell

h with Br, melil infection. May
last from a few munutes to several hours, Not
always followed by residuals.

Psychoneuroses and anxiety states (common)

Encephalopathtes (diffuse or localized)

Paralyses
Cranial Nerve Palsies (N 2,6,7,8. Permanent deafness may result)

“Thnnitus

Visual disorders

Paresthesias

Menmngitls (acute or chromie)

Guillain-Barré syndrome

Acute psychosis

Bone and Jount Involvement

Sondyhtis (common, very panful, and incapacitating)
Suppuratve arthritis (hips most often)

Cardiovascular
Bacterzal endocarditis
Mycotic aneurysm
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Thrombophlebitis
Electrocardiographic changes

Blood {Due to hypersplenism and most frequent with Br. meliten-
sis infection)

Hemolybie anemia

‘Thrombopenic purpura

Genito-Urinary

Tubo-ovanan abscess (rare) 3
No defintte cvidence that abortion in humans 15 due to brucellosis
Pregnancy accentuates severity of the discase and this causes abor-
tion, mainly m the first trimester,

Mastitis

Orchitis

Epididymutis

Pyelonephnts

Prostatitis (rare)

Licer
Hepattis—yaundice
Currhosis
Cholecystiis
Pericholecystitis

Subdiaphragmatic abscess
Hepatic abscesses

Lungs

Pneumonia (rare)
Pleural effusion
Empyema

Eye

Corneal ulceration
Retinal hemorrhage
Optic neuntis
Retmochoraidatis
Ints

Choroidiis

Septic retinitis.

Papilliis

Papilledema

Indocycliis

Paralysis of extra-ocular muscles
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Chronic Brucellosis

The duration of brucellosis is usually 8 months or less.
Cases in which manifestations persist for § to 12 months are
classified as subacute; 40 per cent of patients develop this
type of disease. The infection is considered chronic if it
lasts longer than a year; this 1s true in 45 per cent of cases.
Twenty per cent of patients infected with Br. abortus are
il longer than one year. Three types of chronic brucellosis
bave been described: (a) Relapsing illness, (b) locahzed
disease such as spondylitis, meningitis, etc., and {c) cases
in which there is no evidence of active infection. In the
latter, the diagnosis is often very questionable. It 1s sug-
gested mainly by the presence of weakness and other mani-
festations of a psychoneurosis. Although the skin test may
be positive in these patients, this finding is not significant
since it may be present in as many as 20 per cent of normal
people. Determination of the serum agglutinin level for
Brucella is also of no help because 20 per cent of healthy
individuals may have titers as lhigh as 1-80.

Laboratory studies in brucellosis usually reveal hitle or
no anemia. The white blood count 15 normal or reduced;
there is always a relative lymphocytosis. Atypical cells re-
sembling those of infectious mononucleosis may be present.
C-reactive protein is demonstrable in cases with bacteremia.

The diagnosis of brucellosis cannot be made clinically. It
can be established only by laboratory studies; the most im-
portant ones are (2) isolation of the organisms, and (b)
determnation of specific agglutinin titers.

Tsolation of Brucells from the blood, bone marrow, or
Jiver by culture 1n proper media is absolute proof of ﬂ}e
presence of brucellosis. Blood cultures may be positive in
the absence of fever in some cases. )

Agglutinins for the organsm are demonstrable in signifi-
cant titer in the serum of practically all active cases of bru-
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cellosis. A level of 1:100 is presumptive evidence. A titer of
1:320 or higher is usually d ble in bacteriologicall
proved cases. Rarely, agglutinin cannot be demonstrated
even in the presence of bacteremia. It is very important that
the test be carried out with a properly standardized antigen
and that it be incubated for 48 hours before it is read. Most
important is the demonstration of a nsing level of agglutimin
when acute and convalescent phase sera are compared. Tula-
remia and vaccination against cholera may be accompanicd
by the appearance of agglutinatmg antibody for Brucella;
the titers are lower, however, than when brucellosis is
Ppresent.

Skin testing with Brucella antigen is of no value because
many normal individuals give positive reactions. This pro-
cedure should not be carried out prior to determination of
the level of agglutinating antibody since 1t may provoke a
rise in titer.

The progrosis i brucellosis is, 1 general, good The
majority of patients infected with Br. abortus recover within
one year. The outlook is more serious in melitensis infec-
tions. Death may occur within 3 weeks after onset of the
disease.

The simultaneous administration of 0.5 gm. of streptomy-
cin ntramuscularly twice a day and 05 gm. of tetracycline
orally every 6 hours for 8 wecks 1s very effective m curing
the majority of cases of brucellosis. Relapse occurs after
cessation of therapy in some patients; it should be treated
1 the same manner as the imtial episode.

There are 8 approaches to the prevention of brucellosis*
(1) Pasteunization of mlk, (2) eradication of animals shown
by serologie tests to have brucell and (3) & ization
of animals with Stram 19, an attenuated orgamsm. This
strain of Brucella is not entwrely avirulent, 1t has occasionally

been responsible for disease in veterinarians who have ad-
mimstered it
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MiscELLANEOUS INFECTIONS CAUSING OBscure FEVER

A number of infections other than those discussed above
may be responsible for obscure fever. Although they involve
specific organs and tissues, localizing signs may not develop
for some time and the cause of the temperature elevation
is not apparent. In most instances, however, laboratory or
clinical evidence indicating the nature of the process eventu-
ally appears. The diseases which must be considered melude
infectious mononucleosis (Chapter VI), typhoidal tularemia
(Chapter XVI), typhoid fever and salmonella septicemia
(Chapter IX), syphilis (Chapter XII), pericarditis and en-
docarditis (Chapter VIIT), tuberculous and pyogenic infec-
tions of the pelvic organs in females (Chapter XII), in-
fectious hepatitis, liver abscesses and pylephlebitis { Chapter
X), periappendiceal and subdiaphragmatic abscess (Chap-
ter IX), renal carbuncle, pyelonephritis, perinephric abscess
(Chapter XI), Jatent bronchiectasis (Chapter VII), sinusi-
tis (Chapter VI), infections of bone (Chapter XIV).

Osbscure FEVER DuE 10 NEOPLASMS

Various types of tumors commonly cause obscure fever.
The lymphomas are the neoplasms most often responsible
for prolonged elevations of temperature; fever may be low
or high grade, “spiking,” sustained, or of the Pel-Ebstein
type (retroperitoneal lymphomas). Tumors of the kidney,
liver (primary or metastatic), gall bladder, bile ducts, and
lungs are accompanied by fever in many cases. Cancers of
the stomach, breast, esophagus, jejunum, colon, and rectum
are less frequently d with an elevated temperature,

Opscure Fever DUE 70 “CoLLAGEN" DisORDIRS

Fever may be the only presenting manifestation in the so-
called “collagen” disorders, Rheumatic fever oceasfonally
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occurs with no manifestations other than an clevated tem-
perature; spectfic evidence of the discase appears eventually
in most cases, however. Rhecumatoid asthritis may start in
atypical fashion, the only signs being fever and mild aching
of the joints. The charactenstic arthritis may not develop
until several weeks have elapsed. Disseminated lupus erythe-
matosus may appear without the typical rash and present
itself as a problem in obscure fever; “L.E.” preparations are
helpful in the diagnosis of such cases. The only manifesta-
tion in the early stages of some cases of dermatomyositis
and polyartentis nodosa is an clevated temperature.

Osnscure FEvEr DuE To DISTURDANCES IN SWEATING

Disorders of the skin which interfere with sweating and
normal heat exck are often responsible for elevations of
body temperature, especially 1n hot weather and after exer-
cise. Among the conditions of this type which are responsible
for fever are hereditary ectodermal dysphsm of the an-
hidrotic type, sympatl y, acq and
diffuse icthyosis,

Obscure Fever Due to Blood Dyscrasias

The leukemias, agranulocytosis, aplastic anemia, and
thrombopenia with hemorrhage frequently cause fever.

MISCELLANEOUS CONDITIONS PRODUCING
OBSCURE FEVER

Amyloid disease
Allergic reactions of vanous types
Heart failure
Currhosis of the Lver
Drugs
Streptomycin
‘el
Novobiocin

MR-
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Salicylates, including para-aminosalicylic acd
Sulfonamides
Atropme
Iodine preparations (taken orally)
Propylthiouracil
Dinitrophenol
Amino acid soluti {admini d i ly)
6. Idiopathue familia]l hyperlipemia
7 Nodl)x]ar, non-suppurative pannicuhtis (Weber-Christian dus-
ease
8. Ulcerative colitis (little or no diarrhea may be present eatly)
9. Regional entenitis
10. Sarcaidosis
11. Malana
12. Neurogenic fever
Bram tumors of vanous types may be responsible. Also oc-
curs in severe bulbar poliomyeltis, with cerebral involvement
m faleiparum malama, and in the post-encephahtic syndrome.
. Periodic fever
Episodes last a few hours or days and recur in cycles which
oceur with great regulanty m 7 or multiples of 7 days. Fever
of varymg degree may be the only manifestation or it may be
ied by abd, 1 pain, arthralgi iting, neutro-
penta, parotts, hematuria, paralysis, or edema. These may
oceur without elevation of temperature. The attacks may be
repetitive for many years. The etologic agent 15 unknown.
There 15 no effective therapy.
Malngenng
The possibihity that “fever” is due to tampermng with the ther-
mometer must be considered m patients who appear completely
healthy but who have “temperatures” of 103° to 104° daly
for weeks or months The means that such patients use to
give the thermometer ) " e
holding it over an el
between the fingers . .o oo e oiie, o .
rectal “ " by the th between

the buttocks.

1

@

14.

I

Diagnostic Approach to the Study of Obscure Fever

(1) History: Detailed information must be obtained con-
cerning (2) previous d i jons, (c) area
in which patient lives or in which he has recently been,
(d) exposure to any animals or their products, (¢) mode of
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onsct of the present illness, and (f) nature of the symptoms
and si;

(2) Physical Examination: This must be carried out with
the greatest care, No organ which can be examined should
be neglected.

(8} “Routinc” Laboratory Studics: The blood, urine, feces,
sputum, or any other sccretions or excretions which are

ilable must be iood mi pically and, if possibl
chemically.

(4) Bacteriologic Studies: Blood cultures must be carried
out in every case of fever. Stools and urine should also be
studied bacteriologically. Sputum and any other available
materials should be cultured. It is important to keep in mind

the possibility that bes, fungs, or mycob ia may be
involved and to use media appropmate fur the cu]uvauon of
these isms. Animal inoculations are indicated in special
crcumstances.

(5) Serologic Tests. The type of study performed will
depend on the diagnoses being entertaned.

(8) X-ray Examunation: Study of the heart, lungs, kidneys,
and gastrointestinaf tract may be very helpful.

(7) Ble:y This procedure is most useful in the diagnosis
of ly muliary t br is, or dissem-
inated neoplasms. The liver, bone marrow and lymph nodes
are the tissues most likely to yield diagnostic information.

(8) Surgical Exploration: This may be the only method
of establishing the cause of an obscure fever in some cases.
Examples are {a) tumors of the lung, (b) lesions of the Liver
and bile ducts, {¢) perappendiceal or subphrenic abscess,
(d) retropentoneal lymphoma, and (e) renal or perirenal
abscess.

(9) Following the Course of the Disease: In not a small
number of cases the fever remams obscure because localizing
sigas and symptoms develop slowly. Repeated physical ex-
aminations, laboratory studies, and detailed inquiry into
change in may give the p ian the mformation
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necessary to point his attention in a specific direction.

Obscure fever is always a difficult problem, The primary
objective of the physician must be to ascertain as rapidly as
possible whether the elevation of temperature is due to a
treatable disease and, if so, to camry out promptly the
measures indicated to control it. It is not good practice to
administer various antimicrobral agents singly, in combina-
tion, or serially in the hope that the undiscovered cause of
the fever will be cured; this often turns out to be more
harmful than beneficial. It must always be kept in mind that
there are a great many causes for fever other than infection
and that, with the exception of tuberculosis, elevation of
temperature which persists for 2 to 3 months or longer is
usually due to some non-infectious process.
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bepatitis, serum, 280-282
Wel's disease, 286-290
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sporotrichosis, 434, 435
Speaific microbiologie studues, 5-7
Specific therapeutic measures, 18-44
Spinal epidermal abscess, 353, 356
Spnal s%agalyue poliomyelitis, 364~

Sporotrichosis, 434, 435

Strained preparahions, mformation
derived from, 3:

Staphylnmcca\ food poisoning, 258~

cL! 1

Y tract,
203

Ruchettsial
encephalitis, 382

poevmonia, 183
pox, 465467

Staphylacocceal pnewmonia, 165.
Staphylococeal scarlet fever, 455, 456
Staphylococcus aureus pharyngitis,

26
St. Louis encephalins, 388



INDEX
Stomatopharyngitls herpes sunplex,
131

Streptococcal gangrene, 423, 424
Streptococcal pacumoni, 167, 168
Streptocoocal nsillopharyngitis,

112-117

Streptomycin, 28-30

Study of obscure fever, 493, 494

Subacute bactensal endocarditis, 223~
233

Sulfadiazine, 21

. sulfathalidine, 21

501

Toxoplasmasts,
Trachea, in!ccliom of 140, 141
Trachoma, 107, 1
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