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—————— Preface ———

It viRoroa¥, things mose fast and change is sapid; the literaruse is
copious and fascinating. A cemarkable advancement in our knowledge of
virus diseascs of man during the last twodecades has brought ap accumula-
tion of facts, daca and cheorics on associated vascular 2nd heart jovolve-
ment. A clear perception of circulatory 2ad cardiac manifestations and
complications in viral infections is not as widespread s pecessary.

No comprehensive account of cardiovascular al in viral discases
can be found in oy current texsbook of medicine. This survey, coveting
chiefly rescarch work and obscrvation during the past twenty years, is an
attempt 1o give 20 up-to-date picrure of the subject. It could not have been
wntren without the experiences provided by the contribution of many
authors, too numerons to mention all by name. The wtiter has wied to
systematize and integrate past and curreat writings on cardiovascular
involvemenr associated with viral discases. Some studics published
previously by the author have been incorporated in this survey. Earlier
observations have been amplified 20d unpublished studics included.

The scope of this survey is primarily practicalclinical. There is some
ntentional duplication of material, in the various sections, for the con-
venience of the reader,

During the prepatation of this survey the author has become more
awate of the inadequacy of facual inf i ing many cardio-
vzscx}:lu problems i viral infections. Facure exploration t:zy be expected
fa give more answers and yield therapeutic beacfits.

M;’ deepest gratitude goes to Dr. Paul Dudiey White (Professor of
Chaical Mediciae, Harvand University, Consultant to Massachussetts
Geaeral Hospizal, Executive Disector, National Heare Rescarch) for his
cncouraging foreword and helpful suggestions,

Jerusalem, Lsrael EL.



Foreword

Tuis voox fills an important need not only for the cardiologist but also
for the microbiologist and all physicians interested in internal medicine.
The author, experienced in the ficld, has presented a clear, readable,
interesting, up-to-date, and compreheasive survey of the effect of virus
diseases not only on the cardiovascular system but on the total patient.
For example, he discusses such other aspects of these discases as neuro-
circulatory asthenia in his full account of influcnza.

The arrangement of the book is excellent, with twa initial chapters
comprising Part I containing gencral remarks on viruses, virus infections,
and cardiovascular involvement resulting therefrom. Part II takes up in
detail, discase by discase, the various exanthemata and the virus diseases
associated primarily with the eye, respiratory system, liver, nervous
system, and muscular system. Part III includes the rickettsial infections
with special reference to the cardiovascular system.

Dr. Lyon refers to his own observations in the same way that he sum-
marizes those of others, much more objectively than is the rule in such
accounts. It is refreshing to find this excellent balance. The bibliography
is full but not cumbersome.

This volume can be heartily recommended.

Paut. D. Wrrre, M.D.

Boston
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_ —— PART ONE

CHAPTER I

General Remarks on Viruses, Viral Infections
and Associated Cardiovascular Involvement

A oreat NumBer of infections arc caused by vixjufcs. la many cases,
especially ia viral exanthematous discases, _Lh: clinical futur.cs are 50
characteristic that diagnosis can be made without ]zbora'!ory investiga-
tion. In others, the viral causal agent can be identified by isolation of the
virus and/or d jon of specific antibodies of the patient. Some
infections are probably produced by viruses which have not yet been
determined. For example, in benign inoculation lymphoreticulosis Ceat-
scratch disease), culture has not been successfully carried our and though
there is not always cross i ity to other bees of the psi i
Iymphopathia-vencreum group of viruses, it is highly probable that the
causal agent belongs to this group which included in 1939 only four mem-
bers but has in the meantime grown considerably.

New viruses have been discovered but our understanding of their exace
part in human disease falls behind the knowledge of their physical and
biological p ies as d d in the lat y. One of the most
interesting contributions to the progress of knowledge in virology is the
discovery of the family of Coxsackic viruses. These viruses are able to
produce herpangina, the frequent disease of childhood, and another non-
fatal illaess, epidemic (20d endemic) pleurodynia.

‘The exact nature of viruses is not known. The question, often raised,
as to whether they ate alive or not, is idle and can be answered both ways.
Esscatial is the knowledge that alternative changes of static and dynamic
phls‘cs ghm:miz: the aspect of viruses (Weidel). This may explain the
’-mbl_g\my 9( the term ™ life of virus,” The fact that some viruses are
i;l::l::y ::l]fx}:l :::lc&pm:in§ offets no ad:guzm fufmdalion to decide
the fact )v:hat viruses 2“:;: :\ﬂg nlc" StlfsubslsEm: being. Bumec sresses
of suirable atomic ol;:r f'tchmy Y;P lm‘mg ok st ¢ lh:- £ rpeme
No alternative dcs%rri zgs Wl{ e the living substance of a susceprible cell.
view that itis a simpl amrte repl_xuu?n has beea lt?lc to replace the

ple cxample of biological reproduction.

-



4 VIRUS DMSRASES AND THE CARDIOVASCULAR SYSTEM

Virases are obligate intracellular parasites. The liviog cell invaded by
virus is characterized by a high activity which is a necessity to produce
new generations of virus, Virus particles are meleed rogethet with the
functional mechanism of the cell harboring it. I has been said that the
viruses are degenerated building blocks of the host cell because the viruses
caprure the machincry of living cells they invade, and it is this machivery
that produces a new generation of viruses. If we recogaize that cerain
substances of the living cclls offer the conditions for the synthesis of new
virus we should pay attention to the fact that new duplicates of virus can
only be produced within the cell in the presence of the viral riboaucleic
acid. By using radicactive tracers to label che esseatial geae componcat,
investigators could follow the progress of siral deoxyribonucleic acid
from parent to offspring.

The host organism is damaged by the viral attack on certain cells 20d
tissues. The sequelac of the virus invasion depend on the change of viral
pasticles to 2 complete viral agent eapable of replication and on intra-
cetlalar alterations of the host cells. The host cell is gradually exhavsted;
first, therc is an increase in nucleic acids but faver major cytologic altera-
tions develop, According to Burnet, the inteasicy of symproms in viral
infections is probably best considered as essentially a measure of cell dam-
age that is occurring, the symptom-producing agents being soluble prod-
ucts of the break-down cell. The more sudden the liberation of such prod-
ucts, the more acute the synptoms.

Symptoms in viral infections are also dependent on capilfary damage
which leads to increased peemeability, protein leakage into the tissuc and
their sequelae.

The specific pathology of viral discases is confined to specific celf groups,
bug the frequent importance of morc or Jess simultancous vascular damage
cannot be depicd.

An absolusely satisfying classification of viral diseases does not exist.
Viguses kave an undeniable but not always perfect affinity for certain cells
or tissucs of the host.

They are called dermotropic, neurotropic, meaingorropic, pacumo-
tropic, viscerotropic, cardiotopic. Some viruses have & preference for
several tissues simultancously. Qchers may be even pantropic. There may
be a different response of animals to experiments with the same virus.
The suckling mouse may be more susceptible to coreain infections than
older ones. Interesting changes in tissue tropism under experimental con-
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ditions have been reporeed for many vicuscs. Vimc_s are liafslc to alter
their properties an contigued pissagss. Well known is the gILm‘Df REuro-
eropisis aod the Toss of vi pi ) u[tom. s passages
of the yellow feves vins. Thereds 2lassof asureuopiim aad gain of dc{mo:
tropism whea Westera equine phalomy i i virus is L
serially in che pads of guinea pigs. The chassification of humas viral
diseases according to the predominant clinica-pathologic features of the
infction and the orgaas of tssues affected is consistent with praceical
needs. In the forure study of detailed stracture of vicuses by che clecron
micoscope a0d of their scrologic propertics (i.c. their differens antigenic
structurc) may Jead 10 2 more acceptable classification of viral discascs.
The discovery that some viruses are absorbed to and 2gglutinate erythe
rocytes of a wide variety of species became 2 help in identification of
viral agents aad bas faclitased virus rescacch, The clumping of red bload
celts by viruses is spetifically inhibited by homologous ismune seva, This
Yeads to the pracica) use of agglutination inhibition tests 2ad may essab-
1ish even 2 ratrospective diagnosis of some virus infections.
Virnses grow in the cells of fertile hen eggs provided they are incubated
fac varying leagehs of time.
In some wiral diseascs there is 2 Lasting immuaity but
a shor and type-specific i ity. The develop im-
munity depends oo virus living in the body. Oceasionally there is a flarc-up
2nd gueward spread in 4 viras wfection as in herpes simplex following the
action of some stimuli. The mechanism by which infeccian in viral diseases
is xchn%uish:? a“d,‘ubk“‘.‘fnf.mii?nu ‘susuin:d may be based on the
great sigmﬁcomscsc(:f:hz dia e ofvi iscas bodics biave strained
3 . guosis of viral discases. Apart from newtraliza.
;‘0‘{ tests specific complement fixation plays 2 rale in studying vitsl in.
:;;llcasgtcsriz:'dary bacterial infections accur simultancously with same
; The pnmrz{bc:axsl?'cﬁ”:m of vu'uf mv:_sivn :: sf:oﬁ;cn\ionaand/o:
| ondary 1 .
:fn?::i;u.s TEPresenting 3 reaction of the tissucs of the bo::.y lno(h:s :zu;:
don, it is already decded whather the infecti icks, i
whether the precoaditions are givea for a genesalized o of e s
on I;h:h viral invasion (Hoering), reaction of the hose
¢ incubari !
To the scmudb :3(; P:::i:ﬁt:}my already be a primary shore viremia,
> generalization (the “vasoular” stage),

others have enly
of infection i
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viruses ate preseat not only intraccllulasly bus spread exeracellutarly
through the bloodstream into the body; as 2 consequence of chis vicemia
inclusion bodies and virus aggregates may sometimes be found within the
endothelial cells lining the vessels of organs in some viral infections
evidenced by a positive Feulgen test. The following stage of organ magi-
festation offers the chatacteristic clinicopathologic picruse of iHlacss.
Many algerations of the cardiovascular system occur during the course of
viral discases. The reaction of organs to any irritating agent is rather uai-
form; the pathohistologic picture of the cardiovascular involvement io
various viral diseases is similar.

Myocardial involvement during viral discases may be broughs about

(3) by direce action of the viral agent. There may also be preseat

(@) superinfection or intcrference (suppression of one viral infection
by another). (Interference in man and animals has been demos-
strated between different viruses or between strains of a single
virus, The first virus in the tissucs inteeferes with the growth of
the sccond. An example of interference of unrelared viruses i ani-
mals is that the occurrence of the strongly inserfering cardiotrapic
virus Columbia SK or MM excludes the virus of poliomyelitis.)

or (b) provocation (Bicling) (concurrence of ewo viral infections may
produce cabaacemant of one by another). (A virus which is laweat
in the body may be activated by a stimulus, i.c. by a new infec-
tion. Viruses which exist in a latent form within the body waiting
to be activated to causc symptoms are the encephalomyocarditis
[parapoliomyelisis] virus and thaz of herpes simplex [Bicling].)

(2) by sccondary bacterial infections

(3) by antigen-antibody reaction in the heart.

(Infectious mononucleosis without heart involvement may sub~
sequently show a scarlatiniform rash and, later, an allergic myo-
carditis.}

In many viral discases capillary damage with its sequelac (1.¢. inceeased
capillary permeability, protein lcakage into the rissucs of many orgass,
hemodynamic deficiencies) should be carefully considered in the search
for the explanation of clinical features.

Ricketssias, though not classified as wiruses, ase usually considered
along with them. The rickettsias are responsible for scvere and mild dis-
cases; they occupy 3 biologic position between bacreria and viruses, being
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considered like bacteria in morphology and mscm?l_ing vifuscs as obligate
pasasites incapable of multiplication apart from !mng cells.

According to Ash there is much similarity in the pathology 0( the
vatious ricketzsial diseases, The changes are diffuse cather chaa localized.
In scvere rickeetsial discases the vascular system is primarily affected and
the first localization of the rickettsias is che endothelium of the capillarics.
The ricketrsiac invade the circalating wee, causing swelling of the ea-
dothelial cells with thrombosis of smaller aod oceasionally of larger
vessels. Focal vasculitis and perivasculitis may develop with foci of result-
ing necrosis in adjacent tissues especially in the heart, brain, kidneys and
musckes. A vaciable degree of acute myocarditis of focal or diffuss dis-
tribution may be present and oocurs to some extent ia maay cases, but not
much evidence of degeneration of myocaedial fibres is obscrved. Phe-
nomenz of circulatory failure are predominanty of peripheral erigin.

The incubation period in severe rickertsial diseases ranges berween
seven and nwenty days. The stage of generali follows the incubati
period. During this stage there is ric A true org if:
tioa docs not exist. Rash, cerebral and cardiovascular iavalvement al-
ready develop during the period of gencralization and may slowly dis-
appear after that stage. In Brill's disease, 2 recrudescen

; e of a previous
typhus feser, card | is d ble by
byp and by the o di . A cardia} form of Brill's
disease bas

) bas beeo zeporied. Cereaia inteacetludar parasites (viruses and
f::‘k'ms.us) may Continue to parasitize a host for maay years after the
m::: x:vz:l;on, eg I;Crpcs simplex. Brill's discase and wench fever are
@oddls for the survival of ricketusias; for in these,

et 2 long pea ot eeT 3 anew attack may ocour
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CHAPTER H

Present  Cardiovascular  Concepts of Virns
Diseases

Donnine recently pointed out that in virology facts of biological in
vestigations accupy anever increasing space. At the same time morphology
seems to have lost 2 great deal of usefulness in studying viral infections.
Serologic methods and biologital tests are producing a rapid growth of
kaowledge especially in ctiologic problems of viral maladies. Bu for the
sake of our patients we have to deal mainly sich clinical medicine and
pathology. The struggle of the infectious agent with the host-organist,
the conditions upon which depends getting ill, the symptoms, the course
and the complications of the discase require studies which are best ac-
quired from pathology and clinical medicine.

Systematic investigations of cardiovascular invelvement in viral dis-
cases have already brought much information, but the abundance of new
querics is a sign for the needs in this field.

Important changes in cardiovascular concepts of viral discases have
occurred, especiatly inrecent years. This has beenachieved in three direc
tions and in three phases. The first phase has been characterized by sys-
tematic histologic cxamination of the heart in fatal virus infeccions. The
main featurc of the sccond phase was electrocardiographic studies during
the course of the discase. The last stage consisted of biochesmical fnvesti-
gations together with 2 circulatory-physiologic approach to cardiovas-
cular problems. The sequential physiclogic derangements in many virus
discases must be analyzed in the futare. A synthesis of the sesults, thus
obrained by manifold studics, makes it possible to form a better idea of
what is occurring in viral diseases.

For a sound understanding of the cardiovascular problems the physical
examination of the patient, especially examisation of the heart and blood
vessels, inspection, palpation, pescussion, auscultation, sphygmomanom-
ctry, electrocardiography and sometimes fadioscopy are essential, Apart
from the usual blood examination, chemical analysis of the blood and
urine are important for diagnosis, progaosis and therapy. Those interested
in hemodynamics have ample opportunity to study hemodysamic chasges
in viral discases.

3
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ional repors on myocardial disease in some viral infection ap-
pc?rcc?l::fﬁ lhio)':u x941..y Heart involvsmm( wwas rq_!oncdlx.n.mﬂu:nu,
yellaw fever, smallp eacephalitis, psi poliomy _mumps
20d measles. Since 3942 many patbologisty have stacted analyziog sys-
testically the marpbologic changes of the hsare obf:\'\':d fn fatal cascs
of viral diseases. Accarding o Ungar, several generations of pathelogists
v been trsined to take blocks of the myocardium soatively thr.ou,gh the
ccammal portion of the wall of the lefe venwsicle foc histologic scetions. The
charces for observations of Jesions are lowes io the ™ teadicional” Rack of
dissue thas in certain ather ateas of 1he heart; in myocarditis ouly limited
partions of the myocardinm tmay be attacked (Saphir, Ungar, Wuhmun.n).
The following cliicf hiswolegic fratures of cardiac inwolvement in virad
diseases ace reported:

1) interstitial infammation
1) with eell infiltration
) with interstitial edema
1) damage of myocardial fibres
a)alb id or fatty phasi
W) focal necrosis, vacuolization, fragmenation of snuscle fibres
3} b iata cardiac

In poﬁomycliu:. the pictuse is one of interstitial my
{ocal ecrosis, lization sud fra i

ocarditis andfor

s yocardial fibres and,
o most taes, interstitial edema . The brars was found 20 be severely af-

focted in approximaredy yo per cent of fatal cases (Jungeblut aad Edwards).
In necropsy marerial from seventy parients with bulbar poliomyelicis Fox,
Seonett 20d Kuzma found ap interstidal inflammatory reaction in abous
‘alf of their cases. Accordiag to Telob, che incidence of myocasdisis durs
ing an epidemic in 1949 was much greater thas in any other year (1o
et cear), aod 4dso Mo severe. This comoborates evidence of the prosence,
s?ufmg crtain epidemics, of wiscerotropic suaians of the virus whick may
injure the myocardsum, Experimental work has showa that cardidis ia

human poltomyelstis is cansed by direct action of the vi
(Juageblot and Bdwardsy. i on e et

In some ¢

. xperimental and buman virs} eocephalitids i
suvolvement has been observed. The coi : st

ras . incideact of " parapoliomyelitis'
;\xf: n:ﬁ:&;‘uf;zs l.xcn dcs_mbcd. Inm_mitial myocardicis was ;qsox:cd
et b ,d ection, primasy atypical preumonia, psittacosis, ta-
B ucleosis, acute epidemis encephalitis, viral hepaticis, and

2. X¢ has been mainzained thay fmumps may produce heart damage
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consisting of an interstitial myocarditis chatacterized by a fibrinous
cxud;xfc. Coxsackic viruses may produce inflammatory change with in-
filtration of mononuclears and some polymorphonuclears in the myo-
cardium of suckling mice depending on the strain. In epidemic hemorrhagic
fever, a discase probably of viral or rickertsial origin, the heart shows
subendocardial hemorchages confined to the right auricle but there may
also be interstitial myocarditis.

Degenesative involvement of the heart muscle fibres was described in
smallpox but there the changes are sometimes of an inflammatory pature.
;’my degeneration of the myocardial fibres in yellow fever may be strik-
ing, even to the extent that it may be grossly evident in the flabby condi-
tion of the organ, but there is liutle, if any, interstitial reaction (Ash,
Bugher, Cannell).

Severe myocardial involvement in yellow fever, in poliomyelisis 20d
ather virus discases may already develop in the carly stages of these ill-
nesses.

The myocarditis cncountcred in viral infections nced not always be
caused by the respiratory virus or by the virus alone. Bacterial infeceions
may complicate severe cascs and make a primary viral myocarditis mose
sevete or may be the only cause of myocarditis, endocarditis or peri-
carditis.

1f the oxygen supply to the heart is decreased, viral heart disease may be
aggravated. A pneumonia or respiratary distress may intensify an cxisting
myacarditis by secondary (bacterial) infection and/or by hypoxia. Wein-
stein and Shelokov maintain that in poliomyelitis the mild form of myo-
carditis is hypoxic in origin whereas the severe form may be due to 2
direct viral invasion of the heart. Georg, Halden and Vismcrup are of the
opinion that, although a specific myocarditis may perhaps occur in polio-
myelitis, the majority of the pathological and electrocardiographic
changes described in this discase should be explained “as results of 2noxia
and altered pulmonary circulation.” Peatce and Lange ace of the opinion
that agoxia is she determining factor in the occurrence of experimental
virus myocarditis. Pearce thinks that the lodging and multiplying of
visus in the hears ase greatly facilirated and the severity of the damage
there is enhanced if the oxygen supplied to that organ is drastically re-
duced in the initial period of infection. The significance of anoxia in the
development of myocarditis alsa appears from experimental CO-poisoning
but this ' myocarditis'’ does not assume the proportions ic does in Pearce’s
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experiments. fv may also be questioned whether myocarditis in ;?vho-
myclids with rtsph):;mty difficuldies is mesely \he.muk of hyposia. Ia
fourteen cascs of myocanditis out of 4 total of thirty-five cases of fatal
poliomyelitis observed by Ludden and Edwards, there was ao specific
correlation of the type of paralysis—bulbar or spinal—with the presence
of abseace of myocasditis. Three of the six paticpis who dicd suddenly,
showed myocarditis and had bulbat invalvement which might have ex-
plained these sudden deaths. According o Fox, Sennctt and Kuzma, pa-
tieats without bulbar involvement (and therefore with pothing to peo-
duce anoxid) may have myocardidis while conditions knowa 1o yroduce
cheoic hypoxia, such as advanced pulmonary discase, are not ordinarily
associated with myocarditis. Hypoxia 20d 2 reduced coacentration of
Labile issuz axidase ia some myocardial parts may, however, play a role
10 intensifying the hearr disease In visus infections (Lyon 1550). Accord-
ing w Fax, Seanetr and Kuzma, it is conceivable thag the three strains of
poliomyelitis virus, already recognized, may be cardiocropic in different
degrees. To confirm or refute this explanation it would be fccessary to as-
certain the prevalence of myocarditis in different ourberaks caused by
diffeent strains of virus.

In many cases of viral discases cardiae damage remains the immediaze
cause of death; in other cases interstitial myocarditis js minima), and the

damage to the myocasdial fbees relatively small.

Stesile, endocarditis occurs in poli lids (Ludden and
Edwards, Luhan, Weissteia 25d Shelokov, a:ml has‘ n s
Bt Lban, Ve ) been found in some

) ;I'hc‘m were inseances of pericarditis in viral diseases (measies, smallpox,
1, =, 3, H H (1S - ’ L

$ymphogtanuloma vcncr:ux;x) Teis not‘zlwa s e 10 :
v 3 ys possible ta el wh
¢hie changes are avtributable ta the causative virus infection. chcr‘xvl :lil?
bl.lmcs‘ ing the path is of pericarditis are 1o be ¢ ‘?OI.
'lf:: ;ﬁnnf:: :: oz:j pmgmny \ncfz:g_e ixilzr Iyroph nodes with the extension of
 infee nto the pericardial sac; another is a vigus i i
pericardium; the third possibility is': tespoase of ‘::;up:’{:::dczn et
sh:d; organ to an offending allergy ina seasitive person (Miller, “;’:\;‘
and Philligs). In viral diseases long lastiag recurrent fever, ¢ nosts, 1o
:i\;ﬂbty :mbfnassmfnt.' dilation of the bearz, brzdycudi; ’:’:f}?m‘ ?‘
d‘m:rlhy:hmm are indicative of severe wyocarditis buc d;: abs’;nw of
symptoms does not preclude severe iavolvement of che h:ait o
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consisting of an interstitial myocarditis characterized by a fibrinous
exudate. Coxsackic viruses may produce inflammatory change with in-
filtration of mononuclears and some polymorphonuclears in the myo-
cardium of suckling mice depending on the strain. In cpidemic hemorrhagic
fever, a disease probably of viral or rickettsial origin, the heart shows
subendacardisl hemosthages confined 1o the tight suricle but there may
also be interstitial myocarditis.

Degenerative involvement of the heart muscle fibres was described in
smallpox but there the changes are sometimes of an inflammarory nature.
Fatty degencration of the myocardial fibes in yellow fever may be strik-
ing, even ro the extent that ic may be grossly evident in che flabby condi-
tion of the organ, bue there is litele, if any, interstitial reaction (Ash,
Bugher, Cannell).

Severe myocardial involvement in yellow fever, in paliomyelitis and
other virus discases may already develop in the carly stages of these ill-
ness<s.

The myocarditis encountered in viral infections need not always be
caused by the respiratory virus or by the virus alone. Bacterial infections
may complicate severe cases and make a primary viral myocarditis more
scvere of may be the only cause of myocarditis, endocarditis or peri-
carditis.

1f the oxygen supply to the heart is decreased, viral heare discase may. be
aggravated. A pncumonia or eespiratory distress may intensify aa existing
myocarditis by secondary (bacterial) infection and/or by hypoxia. Wein-
stein and Shelokov maintain that in poliomyelitis the mild form of myo-
carditis is hypoxic in origin whereas the severe form may be due to 2
direct viral invasion of the heart. Georg, Halden and Vimtrup arc of the
opinion that, although 2 specific myocarditis may perhaps occur in polio-
myclitis, the majority of the pathological and electrocardiographic
changes described in this disease should be explained **as results of anoxia
and altered pulmonary circulation.” Pearce and Lange are of the opinion
that anoxia js the detcrmining factor in the occurrence of cxperimental
virns myocarditis. Pearce thinks that the lodging and muldiplyiog of
virus in the heart arc greatly facilitated and the severity of the damage
these is enhanced if the oxygea supplied to that orgaa is drastically re-
duced in the initial period of infection. The signiﬁgancc of anoxig in _thc
development of myocarditis also appears from experimental CO-poisoning
but this" myocarditis” does not assume the proportions it docs in Pearce’s
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iti be acquaiated with the clinical condition of }h: paticnts
l:n: :na: ‘L':::?;v(;:cthacgm gs which may change the clectrocardiogram h“‘f
becn taken. Abnormal tracings in viral diseases also oscur ia the ‘bun“.o
Jemonstrable heart discases. An abnormal :}:ct.rour&xygum observed
during aa acute condition, even in patieats with heart \hst:scs', does no;
necessarily establish a causal relationship between the acue discase an
the elecrrocardiographic aboormalitics which may hz:.': bcm’p'cscn': be-
fore. Caution is indicated in interpreting electrocardiographic findings;
they should always be checked against clinical c\'.idcncc_. o

Elecwracardiographic diagoosis in viral discases is possible in righs and
lefe bundle-branch block, atbotization block, right aad lefe veatricular
hyperuophy, atsi 1 itation (shost PR taeceval aad lang
QRS rime—Wolf-Parkinson-White syndrome), acute cor pul le. In
the presence of acure ventricular involvement there may be Jow voltage,
slurring or prolongation of the QRS complex, depression or clevation of
the ST segment, flastening or inversion of T waves. The most frequeat
abnormalites ate in the T waves, but their alterations ate 1abile and the
least specific features of the electrocardiogram; the T wave may be affected
by a great varicty of factors including the tone of extrinsic candiac nerves.
The changes ia the ST segment usually, though pot always, correspond to
acute muscle lesions, they are rarcly p and indicate ical
or biochemical damages. In acute myocarditis with strong evidence of
viral eticlogy, clinical and clectrocardiographic findings were even those
of coronary occlusion (Gillis a0d Walters).

Prolonged QT interval s
diff iation, electroc p
carditis is often difficule, if not im:

ignifies 2 diffuse myocardial disturbance, The
i hically, between pericasditis and myo-
possible; these conditions may all de-
velop together. Pericarditis may also exist without any electrocardio-
graphic ab lities. Serial electrocardiog; are imp siace the
tfammarory lesions ace often transient although occasionally the ab-
nostaalities may last for wecks or moaths. In paticnrs with virus pncu-

m}onia or Borsholm disease pericarditis may ooly be recagnized with the
aid of seriaf clectrocardiograms.

1a Yow grade viral infections such as
sutial ighlerations seen in the heart

infectious monooutlcosis, jnter-

s are compatible with conductive
changes 4 ; by the elec diogram in the ion that
the infilrarions may gccur in any part of the card; a

iac muscle and may also

involve important condyction fibees (Allen and Kellner), In many cases
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Sudden or unexpected death, especially in infants, is sometimes caused
by acute viral myocatditis; this would have been overlooked had not the
heart been carefuily examined histologically, Myocarditis was obscrved
in infants and children dying during outbreaks of poliomyelitis; cardiac
damage has been also found in association with inflammatory changes in
the meninges in encephalomyocarditis virus infection or with inserstitial
pocumonia caused by viruses of the psiteacosis-lymphogranuloma group
ot undetermined viruses.

Myocarditis in viral discases often manifests itself in a subclinical form.
The importance of its recognition lies in the fact that with the knowledge
of its presence it may be desirable to extend the persiod of convalescence in
order to prevent the occurrence of myocardial residuals in mumps (Blaod),
poliomyclitis (Spain, Bradess and Parsonerr) and measles (Ross); in-
fectious mononucleasis (Kalk and Ulbricht, Leibowitz), influcaza (Lyon)
and cpidemic hemorrhagic fever (Barbero, Katz, Kraus and Leedham).

Viral discases (i.e. measles, poliomyelitis, mumps, varicella, infectious
mononucleosis, viral hepatitis) may give rise to slight focal inflammatory
lesions in the heare which do not produce clinical manifestations. Healing
of such myocardial lesions might leave focal myocardial fibrosis in pa-
ticats with no history of previous rheumatic discases or other cardiac lesion
and might also account for otherwise unexplained benign bundle-branch
block (Hackel).

The results of histopathological studics in the cardiovascular sphere
of viral diseases remain valuable. A cardiotropic or cardiotoxic virus may
cause cardiovascular damage especially interstitial myocarditis or damage
to myocardial fibres of varying degree.

* * *

Today, in cases of viral di clectrocardiographic study is often
the basis of diagnosis of heart involvement. As a resule of increased clectra-
cardiographic examination of patients with infectious discases the inci-
dence of myocarditis is now regarded to be higher than heretofore. Symp-
toms and signs of heart disturbances are often slight or abscat so that only
the electrocardiographic alterations may be suggestive of cardiac damage.
On the other hand very severe cases are known to have showa no or only
minor electrocardiographic changes. Evidence of various electrocardio-
graphic abpormalitics in fatal or non—fat.al cases in varigus viral discases
demonstrates the cxistence of myocarditis. . o )

When analyzing the elecirocardiograms of paticats with viral discases,
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ful by some studics
f the T waves, has been rendered doubtf by .
&?:Ezs:n, K\:'xhns, Docnhardt). Although we are not ia p(fssc:s:ou of ;
cful pharmacological test for establishing an nid c :
:‘5\: uuge of electrocardiographic altcrations, the Emhzluluy of the pres
ence of such disturbances with, or without, organic dam.:ge to the h:fxt
in viral diseascs canaot be deaiod. The variability of cstain elecrrocardio-

graphic features—the waxing and waning of'l.' wav:.s:mzy be not only
the 1t of the ing and di of

ppearing y lesions
but, especially in a late coavalescent stage, should make oae think of 3
variable functional factor.

The obscrved frequent changes of T waves, which have often been con-
fincd to chest lead CFy, indicate thac the middle and external layers of the
anterior wall of the left veatricle have been mainly affected (Holzmann).
According to Leibowitz, the electrocardiographic changes coofined to the
T wave in CFy are oot sufficient! ingful of cardiac javol
‘This change is often ssca when the precordial electrode is shifted slightly
to the right of the CF, position and occasionally even in the CFy positioa.
Bramwell and King think that deflection of the T wave in the chest leads
in the direction contrary ta normal means littlc in a given tracing, how-
ever, 2 change towards normal suggests that the myocardium has been
affected.

Liung, who, in cases of infectious discases, warns against putting the
signs of equiry between pathologic T waves and myocardial damages,
assumes that the occurrence of these clectrical changes are due to a general
disposition to respond readily to an irritation of the sympathetic nervous
system rather than due to inflammatory changes involving part of the
myocardium which are apt to produce electrocardiographic abaormalities,
It is not always possible to recognize the chief direction in which nervous

lations ase going in a particular case espocially if the Symptoms are of
both sympathetic and parasympathetic nature which implics 2 simul-
tancous overactivity of both systems. Sometimes an autonomous insta-
bility thac has always been preseat priof to the infection prepares the
ground for this reaction. Such persons appear to be predisposed to excessive
reactions and maladjustments to various situations.

Nmf-sp:dﬁc ive and h i d ma;
sometimes, in connection with vatious viral diseases, have Ug\'zzt signiﬁy-
cance and may be responsible for some cases of sudden or unexpected death
during convalescence, As Wuhrmann says, " to what the sudden death, as
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of different viral discases some delayed atrio-ventricular conduction was
found by clectrocardiogram but rarely a high degree of heart block.

Right bundle-branch block (Lyon, Ross), complete heart block (Clark),
and left bundle-branch block (Guistra and Nilsson) in measles, complete
heart block (Logue and Hanson) and permanent auricular heart block
(Goldfinger, Schreiber and Wosika) in German measles ate important
findings. Sinustachycardia may develop in measles and in poliomyelitis.
Organic damage to the auricles in paralytic and nos-paralytic polio-
myelitis is no rare occurrence (negative P waves, prolonged PR interval
lasting many months) (Frischkneche and Zellweges). Ausicular premature
contractions arc reported in infectious mononucleosis. The syndrome of
Wolff-Parkinson-White was found in mumps (Rosenberg) and in polio-
myelitis (Frischknecht and Zellweger). An acquired Jesion on the basis of
circumnscribed structural changes of the myocardium may be the cause of
this pre-excitation phenomenon.

Specificity of clectracardiographic changes in viral and bacterial myo-
carditis cannot be established.

The frequency of electrocardiographic aleerations in infectious mono-
nucleosis Jeads up to the question as to whether abnormal elecrrocardio-
grams are always duc to myocarditis, particularly in view of analogous
changes in connection with disturbances of the extracardial autopomous
nervous system.

In poliomyelitis loaglasting clectrocardiographic changes may be
produced by a viral insult of the autonomous nervous system ieself (Frisch-
kenecht aod Zellweger). Heart involvement in connection with viral dis-
cases may be caused by viral insult or by specific and, more frequently,
by noa-specific damage to the autonomous nervous system; Magning and
Yu go too far in considering all electrocardiographic changes during the
course of acute poliomyelitis as non-specific.

Autonomous imbalance in viral discases may lead to longlasting heart
involvement, The difficulty in dealing with derangement of ncuro-vegeta-
tive regulation cvidenced by electrocardiographic abaormalities is great.
There is no doubr, that ncuro-vegetative and neuro-hormonal facrors
may, i viral discases, be active in producing a deviation from the normal
electrocardiographic findings. The effect of she sympatheric and para~
sympathetic system on the clcctrocardiog_ram has bc:q differeatly judg;d
by various authors. The value of functional tests—i.c. the crgotamin
test—recommended for the distinction between vegerative and organic
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cassemia and was not influcnced by administration of potas-
ﬁﬁﬁfyfwumm with hypocalcemia, the QT was pmlongn.l u?j:,.
hypocalcemia, the degree of merging berween T ad U increases “f'lh ]
creased QT duration. The typical electrocardiographic pattern of hypo-
is consists of progressing depression of ST segment and inversion
ref the T wave and increasing amplitude of the U wave in the left pre-
ial leads. o
m‘:‘:pcdal feavure of the prolongation of the QT in viral discases is tes
revessibility after disappearance of the original discase and after nosmaliza-
tion of the blood electrolytes 2ud the plasma proteins.

» * .

Biochemical investigations have given some insight into alterations in
the metabolistn and resulting trassitory or permanent incapacity of cir-
culatory physiology during viral discases. We observe:

1) biochemical changes occurring withia the body of paticnts affected
by virus infections as a result of the catabolic phasc of injury ducto
overwhelming action of invading pathogens (Eaton and Bower);

2) greater or lesser degree of merabolic normalization as a result of the
anabolic phase of recovery from viral discases.

Albumias and globulias of the blood plasma are in a certain equilibrium

in health, this state of balance is altered duting infections.

Ia the acute stage of infections the serum albumin decreases and the
globulins tend to rise. The caslier and more acute the infectious process,
the preaer is the increase of the a and § globulins (e.g. in poliomyelitis).
In subacute and chronic inf , such a3 infecti leosis,
clectrophoreuc analysis revealed an increase in 8 and v globulins. In
coavalesceace albumin increascs a0d globulia teverts to normal. In a
sumber of viral diseascs the same or similar alterations regarding serum
proteins are observed.

In viral diseases loss of plastna from blood stream occurs as a resule of
an increased capillary permeabilicy, and this is responsible for a more or

1:ssbo¥}:;ions hylpzn;umm‘ emia. Jncreased permeability of che vascular teee,
probably mainly of the capillary walls, has al: ime: ;
oy maunly of ary 23 also been experimentally ob-
Altered permeabulity of
if the ofganism is overd)

Bl

g e f:c“ ,‘ may also occur
body reaces hyperesgetically, by virus, and the

poreact tissue changes result from the interaction of antigen and
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it occurs in acute interstitial myocarditis, is essentially due cannot be
said v:'ith cestainty; probably, in addition to ventriculac fibriltation and
arganic damage to the atrio-ventricular conduction system, neurovegeta
tive factors have to be taken into account.” The importance of neuro-
vegerative factors for the heare and citculation is still being undercated.
An increased sympathetic tonus exposes the heart more to the danger of
coronary ipsufficicncy than a vagal hyperactivity. A predominance of
sympathetic activity interferes with the circulatory cconomy and goes
along with a very high oxygen consumption of the hears, even during
rest, and draws on the coronary reserve. Hormonal cardiometabolic com-
pounds (Raab) may be involved in the pathogeaesis of fatal outcome dur-
ing the convalescence of viral diseases. Anatomical considerations are not
always sufficicnt to explain such cardiac incidents; they should be supple-
mented by a biochemical approach.

Q-T prolongation has been reported in many cases of visal diseases.
It oceurs in infectious hepatitis, infectious mononucleosis, paliomyelitis,
infl Ies, and epidemic hemorrhagic fever. Hegglin points out
that the prolongation of the Q-T interval is the manifestation of a0
encrgetic cardiac insufficiency; an additional shortening of the Qsecond
heare sound points to an energetic dynamic insufficiency. This syndrome
may be found as a secondary complication of 2 gencral discase, caused by 2
disturbance of the myocardium, the contractions of which become weak.
Histopathologic alterations of the heart produced by energeric-dynamic
cardiac insufficiency were described by Elster (1953).

The Hegglin syndrome may also be considered as a protection reflex of
the damaged hypodynamic myocardium. Hegglin explained a number of
symptoms of encrgetic dynamic cardiac insufficiency by the Bezold reflex.

The presence of QT scgment prolongation in the electrocardiogram is 2
sign of considerable diagaostic importance. According to Bellee and
Finkelstein, this finding is associated with varying degrees of myocardial
derangement and discase; 2 return to normal occurs when the myocardial
abnormality is corrected. These authors classified the clinical conditions
associated with Q-T prolongation under the following headiags: 1) elec-
trolyte disturbances; 2) myocardial abnormalitics and/or disease; 3) con-
ditions associated with myocardial anoxia; 4) combined factors; 5) drugs
and 6) unknown etiology. QT segment proloagation tagecher wich char-
scteristic ST and T wave changes is an important diagnostic criterion of
diminution in the serum calcium and potassium. Surawicz and Lepeschkin
showed that the duration of the QT interval was not prolonged in cases
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. s in viead
is sccondary. According to Sicgmund, the chief objece of attack in \jxn
h:patidszz the capillacy bed. .'l'h: parcachymatous and nmcz;ch'y m:‘l
alterations are the sequelac of disturbances of the bl'ood flow and simul-
tancously changes of the capillay walls. The votiqus ageat which is
tesponsible for the disturbance of the blood flow in the liver, causes
additional direct toxic damage to liver parenchyma. Glagzmana assumey
that che center of pathogenic evencs in viral hepatitis is che inflammation
of the liver associated with parenchymal damage and disturbances of
permeability i.c. serous inflammatioa. .

Although opinions are divided segarding the primary poiot of attack
within ¢he Yiver in viral hepatitis there is 2 growing realization that the
distarbance in blood flow, the increased capillary permeabilicy with
wransudation into the tissucs and resulting hemodynamic deficiency are
important factors in the pathogenesis of this disease.

Wollheim found hypovalemia in patients with viral hepatitis (with
28d withoue jaundice). The cicculating blood volume is, in hepacitis,
reduced owiag to Joss of plasma. The increased permesbility of capillary
walls—similar 1o events in states of shock is, in viral hepatitis, limited
to the liver.

In the general shock syndrome the whole splanchaic area is considered
t0 have an increased capllary permeability. The deficit of plasma in
seserer cases of viral hepatitis is associated with depressed levels of serum
atbumin. Edema of legs and ascites in such cases ate related to lowered
serom albumin and decrease of osmotic pressure, but the hypalbuminemia
is nat wsually the only factor responsible for the development of ascites,
There may be increased portal pressure doe to scarsing or to altered
Teconstrucion.

In severe heparitis hemorrhagic complications are not rare; at the same
:Ezlifﬂ;;:i;;gx?o ‘;:‘r:‘:r‘;‘;z and Pz;’_m‘ alterations ace demon-
may be caused by an increase in sef:xsn?lob:ﬁc;::dtiup‘!a?zrﬁ'ﬁg"my
Eogellamp), ctions tini and

The frequency of bradyuria and oligeria i i
£ guria in the acute stage of vira]
hepatitis was explained by Woltheim as being d st
oot o svas sy, g due to insufficient rena)
- Tws Cazurany Stvoros vy Pomsosererirss
¢ poliomyelitis virus reaches the aliment.
: tract b e
sceretions and/or feces and may, for several wecég'bc fo\mdyil? 1:;:):"5):1
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antibody. In virus diseases there may be strucrural changes of tissus caused
by viral action and by hyperergetic response to the virus. Klemperer
wrote: "It is evident then that even in the relatively simple experimentat
anaphytactic or Arthus phenomenon type of hypersensitivity, the tissse
lesions are not of diagaostic value. In other words, the microscope does not
reveal the allergic mechanisms of the structusal alserations; at best it is
oaly suggestive. How much morc complicared is che situation in the type
of hyperscasitivity which develops in the course of infections with living
microorganisms, not to speak of viruses.” Considerable clinical evidence,
pathohistologic findings and some experiments in viral infections point 0
capillary alterations which may produce transudation, znd as a conse-
quence damage to adjacent parenchymal tissue and sometimes hemody-
namic deficiencics. This protein leakage into the sissues is a capitlary
syndrome. It may be cxplained by examples of some different diseases.

Tus Carivrany Synoprosmp v Virar Heeamimis

Viral hepatitis accurs in two main forms: infectious hepatitis = hepa-
titis A, and scrum Chematogenous) hepatitis = hepatitis B. The :bscnc‘c
of cross immunity between the two viruses A and B indicates antigenic
differcnces. They are differcat entitics despite cheir idearical clinical and
pathohistologi ifestation
F 3

Histologically, biopsy findings in viral hepatitis are rather eypical.
There is liver damage especially in the central parts of liver lobules in-
volving single or groups of cells, accompanied by mesenchymal seactions
such as proliferation of Kupffer cells and portal and lobular infilecation
with predominantly mononuclear cells 20d a small aumber of eosinophil
leucocytes. A peculiar form of degenerative Yiver cells, the “acidophil
ccll,” is frequently obscrved in viral hepatitis. The subsiding phase of
viral hepatitis is characterized by portal infilerates and regencration of
parenchymal cells. In Thaler's opinion, the causative ageat of viral
hepatitis is an cpitheliotropic virus; information of what happess is the
carly stage of hepatitis is scarce. The swelling of liver cells leads to com-
pression of the capillaries of the lobules which—especially in the acute
stage of hepatitis—causes severe disturbances of the blood flow. These
alterations in blood flow are the chief cause of the destruction of cefls of
the central patts of the hepatic lobules. The swelling of che liver cells is
regarded as the expression of a sevese cell damage which favors further

destruction. = . o )
Voegt regarded wviral hepatitis as a primary capillaritis; the hepatosis
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i . Dicckhoff also draws attention o the
fni:;usmf;::‘:? h;;:fnjia in the anterior horns of the spinal cord
':‘:poliomy:lids. This cdema can remain for months. 1y 2 auestion

Docring recently pointed Out thac poliomyelitis is not mere. 'y 2 ques o
of nerve cell involvement; itis 2 problem of ‘th: whole nesve tissu. In-
tracellalar protopl ic and L q karyop Iy
cawsed by dircet viral action result in desuuc.uor{ of neurons; t hese bap-
penings are not mote important than other fnrfxcuc. events within the
whole nerve tissues affected by poliomyelitis infection.

Boser, Baton, Chudnof, Affeldt and Chaney, and later Routh and
Pau, found decrease of the albumia content of the plasma parallel to the
severicy of acute poliomyelitis cases. It has been assumed shat the towered
serum albumin in poliomyelitis a0d the accompanying marked urinary
nitrogen excretion may lead to shock and circufatory colfapse.

In poliomyelitis the degree of destruction of specific peurons may b:
du 1o direce viral action and to cdema as the sequelae of circulatory dis-
turbances aad, possibly, of loswered serum albumin.

Tur CapiLazy SYNDROME IN SMALLPOX

Classic {variolz major) 2ad mild (varioloid) smallpox ate the same
viral infection. Between the viruses of variola major and minor and the
viruses of cowpox and vaccinia oaly minor differences (serological and
immunological) can be elicited. Cross immunity tests in monkeys with
the viruses of variola and vaccinia have shown that the two are closcly
elated immunologically. Facts xeferring to vaccisia apply 1o the virus
of smallpox. Hassko observed, in experimental vaccinia infection of the
rabbit, thac there was almost regularly an increased capillary permeability
of internal organs. Stimson thinks thac the virus of smallpox apparently
produces 2 taxin which gives rise to the constitutional symptoms and
fever especially at the invasive stage but which also has 2 vasomotor and
angiolytc effect evidenced by the jaitial petechial rashes and by the
hemorrhagic forms of the diseases. Gins speaks of 2 toxemic component
of the variola-vaccinia virus by the hemorrhagic tendency of this iliness.
Wolmag, who used the Feulgen reaction in the
smallpox material, found inclusion bodies 2nd extracellolar vipug aggre-
gated within the endothelial cclls lining the blood vessels of various
©rgans and in the lamina propriz of the mucosa of the mouth and esoph-
3gus. The virus might have become fixed within the sections in varigus

histologic study of human
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m':l on the intestinal mucons membrane, Bodian suggested that multi-
plication of poliomyclitis virus in the body may occur in at least three
different phases which he referred 1o as the alimentary, vascular and neural
phasss. From thbe portal of eatry, i.e. the alimentary tract, the virus goes
into the Iymph channels, the blood stream, 2nd may spread to the centeal
carvous sysiem. Bat the paralytic cases are of high concern for the physi-
dan. Today scvers poliomyelitis is no longer a discase with merely 2
selecive afEnity for eortain norve cells of che spinal cord bue a diffuse ill-
ross with involverment of various parts of the brain, the spinal cord, the
sympathedic gangliz and extrancaral substrates. Viremia s an essential
stage in the disseminatica of virus through the body with iavasion of
the cearral nervons system as 2 sccondary phenomenon. According to
Bodizn, the vires is peeseat in the blood in abortive human cases and in
ths peeparalytic period of the discase in chimpanzees after virus fecdiog;
invasica of the ceomal pervous system may occur by way of the blood
stream, rather thaa by way of perves, and the poliomyelitis virus can be
caldvazed in dssos calrure in the absence of nervous tissue.

According to Kalm, peeparalytic cerebral invasion in poliomyelitis
occers withia the vegerative ceaters. Cord lesions develop almost at ooe
203 the same tims azd successive involvement of spinal foci is the excepr
tion. Lasions of poliomyelitis consist of nsuronal necrosis which excites
considerable secondary reacrions among the various types of mcsodcr'mzl
cells pardicipating in inflammarion. As against the generally recogaized
highly neurosomopic property of the poliomyelitis virus, it is 2 face thac
2 multitade of tissues may be attacked or may react in poliomyelitis

s role of edema of the central nervous system is, according to Bower,
Eatoa, Chudaof and Chansy, 2 concepr that has ebbed and flowed, never
having been cither conclusively accepted or disproved. Scvere paralysis
may occur without irmportant vascular involvement or severe lcuct?cy e
inplaration of the cord. On the other hand, the presence of edems in the
ceatral pervous system affectsd by poliomyelids and its significance for
dlinical sympromatology has already been stressed fifty years 260 by some
physicians. Edema is ordinarily 2 conspicuous feature of sections and, i
poliomyelitis, is the oaly pathological reaction of the ccx.uﬂl nervous
system against which any therapeatic measure is effective (Sn_mson, 1947)-
According to Bawsr, Chudnof, Affeldr and Chaney, a certain 2mouat O
focal edema is initiatad by the action of the cansative virus and the at-
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' ipflamma ocess. Dicckhoff also draws att:mia:.:» 10 the
:ou; edema ::;}' h?;d:mh in the 3!}1::'10: h:ms of the spinal cord
iomyelitis. This edema can remain for moatls. i
gz:z: ::‘c:“:d’; pointed ouc that poliomyelitis is not metely :.qucsunn
. ¢ecell iavolvement; it s a problem of the \\'h‘olc nerve dissue. 1a-
L ) ic and \ yop!
thy direct viral action result in destruction of neurons; these hap-
*  are not more important thaa other incricate cvents within the
* % gerve tissucs affected by poliomyelitis infection.
Bower, Eaton, Chudooff, Affclde and Chancy, and later Routh aad
1% decrease of the albumin contene of the plasma paralicl to the
- , of acute poliomyelitis cases. It has been assumed that the lo“..'cr:d
-+ albumin in poliomyclitis and the ving marked urinary
: . % v+ y)ead to shock and circulatory collapse.
Ta poliomyelitis the degree of destruction of specific neurons may be
~ to direct viral action and to cdema as the sequelac of circulatory dis-
* - and, possibly, of lowered serum albumin.

Tas CAPtLLARY STNDROME IN SMALLPOX

Classic (variola major) and mild (varioloid) smallpox are the same
iral infection. Between the viruscs of variolz major 20d minor and the
“ruses of cowpox and vaccinia only minor differcaces (serological zad

- can be clicited. Cross immunity tests in monkeys with
viruses of variola and vaccima have shown that the two are closely

" ! immanologically. Facts referring to vaccinia apply to the virus
of smallpox. Hassko observed, in experimental vaccinia infection of the

A "7 that there was almost regularly an increascd capillary permcability
of internal organs. Stimson thinks thar the vitus of stallpox apparcadly
:_sxoduc:s a toxin which gives rise o the constitutional symptoms and

o« e3pecially st the imvastve stage bue which atso has a vasomotor and
angiolytic effect cvidenced by the initial pesechial sashes and by the
hemorrhagic forms of the diseascs. Gins speaks of 2 toxemic component
of the variola-vaccinia virus by the bemorehagic tendency of this illaess.
Wolmas, who used the Feulgen reaction in the histologic study of human
smallpox material, found inclusion bodics and extracellular virus zgpre.
gated within the eodothelial cells lining the blood vesscls of vafig:xs
0fgans and in the !amina propria of the mucosa of the mouth and esoph-
agus. The virus might have become fived within the sections in various
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and on the intestinal mucous membrane. Bodian suggested that multi-
plication of poliomyelitis virus in the body may occur in at least three
different phases which he referred to as the alimentary, vascular and neural
phases. From the portal of entry, i.e. the alimencary tract, the virus goes
into the lymph channels, the blood stream, and may spread to the central
nervous system. But the paralytic cases are of high concern for the physi-
cian. Today severe poliomyelitis is no longer a discase with mercly 2
selective affinity for certain nerve cells of the spinal cord but a diffuse ill-
ness with involvement of various parts of the brain, the spinal cord, the
sympathetic ganglia and extraneural substrates. Viremia is an essential
stage in the dissemination of virus through the body with invasion of
the central nervous system as a secondary phenomenon. According to
Bodian, the virus is present in the blood in abortive human cases and in
the preparalytic period of the discase in chimpanzees after virus feeding;
invasion of the central nervous system may occur by way of the blood
stream, rather than by way of nerves, and the poliomyelitis vitus can be
cultivated in tissue culture in the absence of nervous tissue.

According to Kalm, preparalytic cerebral invasion in poliomyelitis
occurs within the vegetative centers. Cord lesions develop almost at ooe
and the same time and successive involvement of spinal foci is the excep:
tion. Lesions of poliomyelitis consist of ncuronal nccrosis which excites
considerable secondary reactions among the various types of mesodermal
cells participating in inflammation. As against the generally recognized
highly neuronotropic property of the poliomyelitis virus, it is a fact that
2 multitude of tissues may be attacked of may react in poliomyelitis
infections.

The role of edema of the central nervous system is, according to Bower,
Eaton, Chudnoff and Chaney, a concepe that has cbbed and flowed, never
having been cither conclusively accepted or disproved. Severe paralysis
may occur without important vascular involvemeat or severe leucocytic
infiltration of the cord. On the other hand, the presence of edema in the
central pervous system affected by poli litis and its signi < for
clinical symptomatology has already been stressed fifty years ago by some
physicians. Edema is ordinarily a conspicuous featurc of scctions and, in
poliomyelitis, is the only pathological reaction of the central nervous
system against which any therapeutic measure is effective (Stimson, 1947).
According to Bower, Chudnoff, Affeldt and Chancy, 2 certain amount of
foca! cdema is imitiated by the action of the causative virus and the at-
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. : Ibuminuria, i.c. reoal
fragility tests, the microscop aod al e
. pm“gy izolvcmmr. Partial or complete r::lal fa:lux; zz)t'x oc;g:d:if
cording to Earle, abnormalities of ;:::ll v:h‘ sl :{pg“ s may set the
isti mo:
2‘:':?::1 e of !hc‘ml‘y Fhms Arceriol di%zmion is x:SP°}“ib1‘ for
xhcghypolmsiou of hemorrhagic fever, but (a additioa circulz ua‘.,-“b ,‘?OJ
solume is reduced through loss of plasma by way _of damaged capillarics.
Capillary damage it sbe basic process (Steer and Hullinghorse). .

These few examples may suffice to show the impocrance of the capillary
syndrome for the pathogencsis of many viral (and rickertsial) diseascs.
The effect of direct viral action of susceptible cells sho‘}ld oot be 8¢ glccmi
for the understanding of the whole pathogeneti Sicg
considered the direct toxic effect of virus on the liver parcachyma as
additional. On the other haad, in Thaler's opinion, which recognizes the
disturbances of blood flow as essential for the destruction of hepatic cells,
the point of attack of the causative agent and the primary site of viral
hepatitis is the liver cell. In poliomyelitis, too, with all due respect for
the pathogenic importance of circul disturb the direct ncu-
ronotropic action of the virus should not be uaderestimated. The damage,
caused by yellow fever virus in whatever organ it may be present, is essca-
tiatly a selective necrobiosis of epithelial cells of the liver, kidneys 2nd
myocardial fibres; the mesenchymal cells are not involved. Death resules
from the physiologic incapacity of the liver or kidacys or both or from
cardizc damage (Bugher). But according to Craig the yellow fever virus
has 210 2 marked effect upon the integrity of the capillaries; there are
carly capillary congestion and hemorrhages which are more severe in the
later stages of the discase.

It may be assamed thae direct viral action on host cells and/or the
sequelae of a disturbed blood flow, i.c. transudarion of circulatory fluid
plus its oncatic chemicals cause damage to various tissucs in different
viral discases. Sometimes there is metely 2 functional capillary damage
associated with transudation in tissues; this is teversible. In other in-
fections diseascs cligico-pathologic evidences point to eertain capillaries
as Eh: site chicfly involved by the discase. Damage to the pulmonary
capillary bed and capillary leakage lead to interstitial pacumonia or
pucumonitis in influenza; virus P ia, i ivial
infants, measles, varicells and psittacosis.

of
The extent of changes ia the serum albumin and serum globulin con-
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stages ?f its migration from the blood stream to the epidermal layer.
According to Bras, the damaging agent of smallpox selects certain capil-
!ary groups; the cpithelial damage or lesions in other tissue appear only
in arcas vascularized by those capillarics. In severe cases of smallpox there
is 2 tremendous loss of circulating body fluid and intensive toxic destruc-
tion of protein. Increased permeability of capillaries leads to the escape
of protein and clectrolytes through the capillary walls into the tissue
spaccs, to profound and consistent loss of plasma, and subscqueatly to
hemodynamic deficiency, peripheral circulatory failure and death.

Tug CariLrary Synprome v Ernemic Hemorrmacic Fever

Hemorrhagic epidemic fever is a disease of unknown etiology, probably
of viral or rickettsial origin. The chicf manifestations are febrile, cardio-
vascular, gastrointestinal, renal, hemorrhagic and occasionally neuro-
logical. Almost every system in the body is involved in some manner of
other (Powell). The clinical manifestations of the discase occur in phases
described as the invasive, toxic and convalescent stage. According to
Leedham, it is entirely possible that this discasc is caused by a virus which
has an affinity for the endothelial cells of the cardiovascular tree. In the
viremic stage this agent may produce severe systemic reactions which
characterize the invasive stage. By the time immuaity has developed to
the point of successfully combatting this agent, cellular invasion has
produced cellular damage with resulting increased capillary fragility and
hemorrhages of the toxic hemorrhagic phase. By the time the cadothelial
cells have regencrated sufficiently to restablish the integrity of the
capillary tree, the hemorrhages have receded. There may be 2 gradual
return to normal.

According to Barbero, Katz, Kraus and Leedham, considerable clinjeal
evideace points to the capillary as the site principally involved by the
disease. In the first few days of illaess, the facial flush and mucous mem-
brane injection indicated a general capillary dilatation. Abnormal capil-
lary permeability was indicated by presence of edema in the preorbital,
facial, conjunctival and retroperitoneal tissues. The clevation of the
hematocrit reading and hemoglobin content during the first few days of
illoess may be manifestations of the escape of plasma through the capil-
tary walls as well as of simple dehydration. The vascular instability aod
shock may also be related to capillary involvement. Other manifestations
of capillary damage were the petechial hemorrhages, the positive capil-

| r—
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convalesceat stages, i.c. the diusetic phasc, non-protein pitrogen €OMES
down. Occasionally diuresis Teads to sale and potassium los‘s‘ .
Potassium is the domi cationic comp in protoplasma; its ia-
timate relation to the altrations finds its expression i biock ical find-
ings in cases wher toxic destruction of protein is large. Bur little informa-

tion regarding clectrolytic and other metabolic changes in viral discases
is available.

. * .

Changes ia cardiovascular concepts of viral discases brough 2 greater
broadness of perspective. New concepts about cardiac and vasafhr magi-
festations and complications have opened the path for an ever inareasing
improvement of treatmeat even in persons severely ill from a viral disease.

In some viral discases of the psil is-Jymph )
group, modern antibiotic therapy is cffective
the progoosis of these illaesses.

Periphera) arrculatory failute in severe infections may be due to decrease
inblood volume and/or 1o loss of vasomotor and venomotor tone. Restora-

tion of the blood volume by transfusion is necessary to reficve the de-
ficiency 1n combination with i

and has greatly improved

of ar tone
v pinephrine 1nfusion. R of blood volume by transfusion
wnil a0t completely relicve the disorder if venomoror and vasomator tone
are lost, nor will restoration of vascular tone, by norepinephrine infusion
give complete relicf of the blood volume is greatly reduced (Dock). Nor-
epinephrine 2 mg. 1s given by slow infusion 1a so0 cc. of § et ceat glucose
intravenously. The infusion may be spread over many hours.

. Treatment aiming at the prevenrion of collapse in severe viral infections
is considered a very importaat line of therapeutic approach, at the same
time being an cfficacious weatment for 2 passibly existing myocarditis,
In peripheral arcalatory failure, the circlation caanot be improved
amerely by digiealis ot strophanthin, camphora and caffcine.

dimi 4 _{xsv;:y' P in bulbar poli yelitis and epi-
emic hemarrhagic fever because of the dan,

e pcnssx‘umgliauad " ger of pultmonary edema. Low

" patients with severe poliomyeliti .
with bulhar iavol 2 in the poliomyelitic paralysis or

diureri i~

demse hemorrhagic fever ceturned to normat on admini::‘::i:‘gzgzsu‘ii:gn‘

The capillary syndrame ia viral diseases can be influenced thera t'l:

cally, Cases of vu'a} hepatius and potiomyelitis are benefited b E:ma
:nd whole blood infusions. Ia the treatment of epidemic h:rZor’;ba i

ever concentrated buman albumin has been very effective (Kaz, L:i‘ic
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Large losses of nitrogen and potassium have beeq obscrved in polio-
myelitis, Accordiag to Bower, Morgan and Chancy the acute catabolic
phasc of poliomyelitis is characterized by excretion of nitrogen and po-
tassium in the urine and by a fall of serum albumin. Serum potassivm
valuC§ may range from subnormal ¢o very high levels. It is the abrapt
drop in serum albumin and the accompanying marked urinary pitrogen

normal range, ualess incake is abnormally low. The anabolic phase is
characterized by positive balances of potassium and nitrogen. Serum
albumin values approach normal in mild and moderate cascs but may, for
months, be low in severe cases. Serum globulins remain elevated and
Ppotassium levels are normal except when intake is insufficient to meet the
demands of tissue synthesis. In time of increased potassium excretion and
inadequate intake, potassium deficiency may occur which may accentuate
muscle paralysis and may cause cardiac damage and adynamic ileus. Par-
ticularly in respirator patients extensive electrolyte changes may be pro-
duced in body fluids. Patients with bulbar poliomyelitis caamot tolerate
superimposed hypopotassemia, Complications in poliomyelitis ateribueed
to other causes are due to inereased metabolic loss of potassium through
the kidneys.

In severe cases of viral hepatitis, correlations are found between clinical
and biochemical findings. In Very grave cascs progressive decrease of
serum albumin, of the total cholestero! and cholesterolester blood levels,
hypoglycemia, progtessive reduction of urea blood levels and inadequate
estrone inacrivation have been demonstrared (Zondek and Bromberg).
In cpidemic hemorrhagic fever during the toxic (oliguric) stage, nog-
protein nitrogen, phosphate, creatinine and potassium levels increase
while ionized calcium and carbonoxide combining power decrease. Varia-
tions in blood-urca nitrogen follow those in non-protein nitrogen. In the
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ham and Kessler). In severe smallpox the treatment with plasma and
whole blood infusions usually comes too late to be helpful. In severe vati-
cclla pncumonitis intravenous plasma has been successfully used.

The treatment of several viral maladies showing the capillary syndrome
and its sequelac with plasma expanders has the object of increasing and
maintaining the circulating blood volume and to bind or absorb toxias.
Plasma expanders are inexpensive, completely sterilizable, non-antigeaic
and well tolerated. They include dextran and syathetic colloids such as the
polyvinylpyrrolidones (FVP)—Kollidon, Petiston, Plasmosan, PeristonN.

Dextran is a polysaccharide manufactured from sucrose by a fermeota-
tion process. The coccus Jeukonostor mesenteroides produces an exocellu-
lar enzyme which polymerizes glucose into a polysaccharide forming, 25
the end product, dextran. The molecular weight of dextran varics from
50,000 t0 100,000, avéraging 65,000.

Promising arc the plasma substituces, the synthetic colloids, Peristos
and Periston N. There are differences between Periston and Periston N.
Both are polyvinylpyrrolidone; which is 2 polymeric substance of the
repeating unit vinylpyrrolidone. There exists a correlation between vis-
cosity and average molecular weight of a mixeure of polyvinylpyrrolidoae;
the correlating factor is called the **K'* value. Peristonc contaios PVP
with colloidal molecules which are even unable to penetrate the damaged
vascular wall (mean molecular weight of 4o-50,000), while Periston N
contains 2 polymer of a mean molecular weight of 12,600 enabling a rapid
and complete excretion through the kidneys. Periston is first and foremost
a plasma cxpander with a sufficient retention period in the vascular sys-
tem. Periston N is perhaps a means of detoxicating the body; the kidoeys
serve as organs of excretion of toxic substances (Schubert). The ability to
influence the edema of the central nervous system and to detoxicate the
body has been ascribed to both. Periston and Periston N arc not con-
sidered antigenic and may exert no ill effects on the liver and kidncy func-
tions. Long term storage by the body is excluded if ssual doses of Periston
are administered. Periston has been used in viral hepatitis; Periston N in
policmyclitis, viral hepatitis, influcnza, encephalitis. The use of thc.sc
colloidal blood substitutes for the treatment of the capillary syndrome in
severe viral infections scems to be a real advance.
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PART TWO

CHAPTER III

Exanthematons Diseases

1. Measus

Muastss (morballi) is an acute conragious discasq vtvhich is chznczm?d
by conjunctivitis, exanthema in the mouth (Koplxl.: s sp?ﬁ), fever and 2
typical eruption. In most cases, reasles is not a serious dxscas?; but death
‘may occur due to severe bacterial infection, broochopoeumonia, encepha-
litis or some other complications. .

The cause of measles is 2 flterable virus which is present in the b!qod
and in the nasophatyngeal secretions during the whole prodromal period
and during the 24 to 48 hours following the appesrance of the rash. The
period of incubation of measles is tea days. The prodromal stage before
the appearance of the maculo-papular exaathema is four days. The crup-
tion lasts three to five days.

Pulmonary involvement is 2 very frequent occurrence; many cases show
pueamonic infiltrations in successive roentgenograms where no definite
physical pul y sigas caa be d d

Pathologic lesians of measles consist of the multinucleated giaat cells
of Warthin and Finkeldey in the lymphoid tissues, toasils, pharyngeal
taucosa, thymus and viscera. The exanthema starts with exudation of
serum 2ad proliferation of eadothelial cells in the vesscls of the upper
portion of the cutis. The exudate spreads into the cpidermis leading to
vacuohization and necrosis of the epithelial cells and vesicle formation.
Desquamation of the superficral layers of cpithelium of the skin follows.
Small peri lar round cell infiltration with congestion 2ad edema is
present in the skan, the mucous membranes of the eyes and the Tespiratory
system The presence of para) Year and aci H

0 ecllswith P
wclusions has been described as a2 pathognomic characteristic of the

measles eruption.

Ia the lungs A@uc is bronchitis with congestion of capillaties, 2 mono-
ouclear wnterstitial penibronchial infiltration with edema and congestion
20d 2n taterstitial safdecacion of alveoli. Autopsy findings in encephalitis
13
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Clinical andfor electrocardiographic findings suggestive of cardiac
disturbances ia measkes from 1912 10 3952 Were reviewed by Ross (1950)-
Heche (1g12) seported 2 case of a three-yeat old child'whq shnv.\':d con~
Juction discurbaaces in 2z elec di taken during the third week
sfter she had had measkcs, perbaps complicated by mﬁu:nu .

Eyster and Middleton (1520) reported a case of auriculoventricular
heare black following measles and inflammation of the heare valves.
Neubauer (1944 soted the pressoce of myocarditis during the febrile
stage of measles in four patients who also had bronchopacumonia.

A patient reported by Lyon (1946) firse felt irregular beating of the
heart when he had measles at the age of 39; he had paroxysmal bouts of
tachycardia during the following two years, at the end of which an
dlectrocardiogram was taken and right bundle branch block, ldft type
vasiery (Wilson) was found. Electrocardiograms taken later on different
occasions always revealed the same sight bundle branch block. Episodes
of rapid heart beat accompanied by a fecling of discomfort in the hears
region and slight pain in the precardial area occurred frequently.

Clark (2018) reported three cases of complete heatt block in three
children, possibly attributable to measles. One case had frequent Adams-
Stokes seizurcs and dicd twa years after the onset of heart block.

Giustra and Nilsson (1950) described the case of a five and one-half
year old boy, who showed ventricular (ot suptaventricular) tachycardia
with bundle branch block in an electrocardiogram recorded thirteen days
after the onset of measles. Tracings taken during the subsequent half year
showed shortened and prolonged PR intervals, left and right bundle
branch block. The tel gram showed lized enlargement of
the hc'm mvalvingl all chambers. Episodes of rapid heart beat occurred
sometimes but subsided within a few hours. Giustra (1954) reported that
thlc? years aftcr fhc inirial observation this child died during 2 con-
;x“nkd;:c sezuze which accompanied an attack of tachycardia. The antopsy

gs relating to the heare revealed a generalized subendocardial
scletosis a0d focal Bbrosis in the left buadle branch. The dilatation and
bypertrophy of the hears was more prooounced oa the right side. ?l‘l::;:
e 0 myocardial changes. Giusita concluded dhat the changes in the
:ben::;::: ue to an infections process rather than 2 developmental

Fine, Braioerd and Sokolow

of cight with measles had

(1950 found that rwo patients in grot
v N u
bordezline electrocardiograms. Ross (19513
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showed perivascular hemorrhages and collass of round cells. Brain edemz
may be responsible for symproms and deaths.

There are few references in the literature on pathologic findings ia the
heare of fatal cases of measles. Albert pointed out that not only slight
inflammation but even cxtensive infiltrations were sometimes seen micro-
scopically in the hearts of patients with measles. These changes, however,
were not found before the ninth day of illness. Of ten hearts of patieats
with measles two showed myocardial Jesions, three had foci of peri
carditis and five revealed no abnormalities.

Degen described the findings in one hundred autopsies of paticats who
died from measles. There were four instances of pericarditis and four
showed evidence of Iymphocytic infiltration in the myocardium, fre-
quently perivascular in diseribution.

The occurrence of myocarditis in measles, according to clinical observa-
tions was reported in the literature from the year 1911 to the year 1930-
Accidental heart murmurs during the period of convalescente, isregulacity
of the heart beat and an abnormally low pulse rate have been observed.
I les was accompanied by complications such as bronchopneu-
monia and nephritis, then secondary heast involvement with dilatation
and cardiac insufficiency were frequently observed.

Strong thought that the heart was not so commonly involved in measles
as in other infections. An occasional tachycardia or disturbance of rhydz{ﬂ
may be noticed during the disease and endocarditis and evea pericarditis
have been known to occur as sequelac. Brinker cmphasized that if 2 com-
munity has for a long time cscaped measles the course of the cpidemic is
often more malignant. In an cpidemic of measles in Southern Greenland
(2552) heart failurc was the most serious complication and accounted for
cighteen cases (i.c. 22 per cent of all complications.) Onc third of ¢the
deaths were duc to heart failure. Thirteen of these cighteen cases occurred
in females, four of whom were pregnant or pucrperal, Heare failurc oc-
curred mainly in the older age classes, with only one casc in the age group
of 15 to 34 years (Christenscn, Schmide, Bang, Aadersen, Jordal and
Jensen). .

The earliest report on heart block duc to measkes was made by Burzi
in 1903. This author described a case of cox‘npktc heare _b]ock with low
pulsc rates and Morgagni-Adams-Stokes scizures occurring as an ztt'ack
of measles was receding. The heart block was transient and the patient

recovered.
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2. GemaaN Meastes

German measles (Rubella) is an acute contagious discase characterized
by fever, catatth, toderness and enlargement of lymph glands, absc_nc:
of Koplik's spots and 2 rash consisting of diffusely distributed pink
macules. The exanthema lasts for two ar three days, the lymphadenopachia
may persist for two or three weeks. The incubarion period is twelve 1o
twenty-one days. If catarth precedes the rash the patienc is probably
contagious for two days before the appearance of the cruption and the
period of wnfectivity 1s over by the time the rash has disappeared. The
generalization of the disease is limited co the same period of time. Throat

washings obtained 2t that time cootain the virus, and German measles
has been itted to puble vol

by spraying the upper
fespiratary tract with this material. The incubation period in human

subjects infected by inhalation ranges from nine to sixteen days until the
PP of therash and lymphadenopathia precedes the rash by up to
six days in some instances. There 1s no evidence that the artificially
induced discase duffers in any way from natural rubella and the immunity
should be equally effective.

The aveeage age of the paticats 15 higher for rubella thaa for measles.
Many school children and students contract the disease, Afeer the year
of forty, German measles is rarely met. The discase is usually mild bue
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made a study of one hundred and twenty-five electrocardiograms of
seventy-one children hospitalized for measles. The following clectro-
graphic findings (probably abnarmal) were: complete right bundle branch
block, QT, value above 0.430 a high incidence of R! wave in lead CF
and a markedly prolonged PR interval. The PR interval was longer than
the Ashman and Hull standards in thirty per cent of the electrocardiograms
and was significantly prolonged in twenty-nine per cent of them. Although
there were no clectrocardiographic records of these children prior to
measles, it was presumed the disturbances developed during the course
of the discase. The high incidencc of R! waves in lead CFs occurred
more commonly in measles than in other acute illesses. Prolongation of
QT and of PR intervals in the records of children with measles were the
resule of myocardial involvement. In the relatively few follow-up exami-
aations which were made, it was found that the aboormalities did not
subside by the time children usually resume full activity after having
measles.

Ross noted a systolic murmur at the third or fourth intercostal space
along the left sternal border or near the apex on at least one examination
in forty-two per cent of the children. The murmurs were interpreted as
functional. Diminished intensity or poor quality of the apical first heart
sound was noticed in sixteen children at the time their electrocardiograms
were taken; a metronomic rhythm was preseat in two children. Eighty-
three percent of the records taken of children with a soft or poor first
heart sound (with a second sound of normal intensity) or a metronomic
(tic-tac) rhythm had a R! wave in CF; and/or prolonged FR interval.
Other symptoms and clinical symptoms of myocarditis were not noted.

It may be supposed that many patients ill with measles had sccondary
bacterial infections. It is difficult to tell whether any of the cardiac
pathologic changes were attributable to the measles virus (Ross). Lyon
also thought that it may be supposed that streptococeal infection of the
upper respiratory tract cocxisted during measles or later and that it was
responsible for the resulting myocardial lesion. Obviously we are unable
to give a satisfactory cxplanation concerning this point.

Ross recommended to extend the period of rest after measles, especially
for children under cight years of age, in whom a higher incidence of
electrocardiographic disturbances was found than in the older children.

It appears worthwhile to advisc a paticat suffering from righe bundle
branch block to restrict his activitics and to warn him to avoid major

exertion (Lyon).
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Anderson (1950) Who collected from the lterature 44 cascs of maternal
rubella in the Arst trimester found 22 defective infants. When the illocss
occurred in the sccond trimester, thres of 22 infants were affected aad in
the third trimester, 2 of 14.

Morgan, Burnet, Loriman and Bryce (1950) suggested a defect rate
between twenty-five to fifty per cent for rubcllz in the first three months
of ptegnancy. -

In 136 cases analyzed by Conte, McCaonoa and Christie (1945) 72 per
ceat had cataracr, cither unilateral or bilateral, 61 per ceat were mentally
setarded and 58 per ccnt had congenital heart discase. At least 53 per cent
had multiform anomalies.

In Swan and Tostevan's series (1946) of 37 infants with defects due to
maternal rubella, the aboormalities were found in the following order:
deafniess and mutism, 26; cardiac defects, 19; microcephaly, 2; mongoloid-
ism, 11; othet abnormalities, 6.

In cases collected by Patrick (1948), the most frequently encouatered
abnormality was deafaess, followed by heart disease, mental deficiency
and cataract.

According to Wesselhocft (1945, 656 congenital Lics after rubella
of pregnant mothers could be specificd as 310 cye defects, 28x cases of
du.(ncss: 196 cas of heart defects, g8 of microcephalus, 79 of mental
serardation and 22 of dental defects,

Abel and Van Dellen (1949) reported on eighty-four babies (including
two sets of twins) bora to rubella-infected mothers. Three children were
stillborn; their mothers had rubella in the first trimestar. Of the 81 living
children, 25 were normal and §6 abnormal. The anomalies were; con-

genital heare discase, 19; congenital cataracts, 14; i 5
and malformed teeth, §. B » 1 mescl deiincy, 73

Bass (1952) found in nine infants with the rubella syndrome, 8 showin;
g
?S:l;: :ecf::ﬁasydic::::u, 2 glavcomas); 6 were mentally retarded and

Gibson and Lewis found that of 1633 children wi i
disease, 17 were born to mothers wh: 3hle had Ge::u:ox:i:::l dhtfrt
preguancy. Diagaosis of patent ductus arteriosus was considered P
of these childrea and was confirmed in 10 during the operatj .
additional cardiac malformation was found in 4 of these g::iz:;om .;n
;:a& opuat{d 09, which indicates that complications are most. f:s e
- am:sce lPl:m!s- In the only cyanotic child, physical sigos, rmth“mt
» electrocardioprams and fluoroscopic findings were typx’ca.l of é:‘;‘
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somewhat more severe in adults than in children. Second attacks of
German measles ate extremely rare.

Som; :pic?cmics of rubella are characterized by larger proportions of
cases in which complications (i.c. thrombocytopenic purpura) accucred,
suggesting that it might have been due to an unusually virulene chain
of virus. German measles is occasionally complicated by meningoen-
cephalitis.

Cardiac complications in German measles arc not frequent. Logue
and Hanson (1g35) reported complete heart block and Goldfinger,
Schreiber and Wosika (1947) described a case of permanent 2.1 auricular-
ventricular heart block following rubella. Much interest has been focused
on the occurrence of congenital defects in children born to mothers who
had German measles during pregnancy. Gregg in 1941 discovered che
relationship between the occurrence of maternal rubella and of fetal
abnormalitics especially the frequency with which a large number of
congenital cataracts followed the maternal infection with rubella, Gregg
stressed the danger of the discases for the ferus and found also associations
of congenital cataract with cardiac and other lesions.

Infants born from mothers who have contracted rubella during preg-
nancy show the following congenital abnormalities:

Eyes: Cataracts (unilateral, bilateral), microophthalmos, buphthalmos,
uveitis, dacryostenosis, glaucoma, strabismus, retinal pigmentation,

Ears: Deafness with sccondary mutism due to loss of cochlear fuaction.

Heart: Septal defects, patent ductus arteriosus.

Brain: Microcephaly, mental defects.

Teeth: Dental anomalies (retarded eruption, enamel hypoplasia.)

These defects may occur singly or in combinations. According to Bass,
rubella in the pregnant mother may resule in abortion, stillbirch, 2 de-
formed child or a normal child.

Swan and his collaborators have stressed that the fetus was defective
in almost 100 per cent of the cases when the mother had rubella during
the first six weeks. Later, it became apparcot that the daca had been
obtained from a study of defective children and a lower figure is prevalent
when the question of fetal damage resulting from rubella in the firse
trimester is approached from the angle of the mother's pregaancy (Bass).
But the relation of congenital abnormalities of infants to the occurrence
of maternal rubella in the first trimester always remains striking. Ingalls
and Gordon (1947) assume that about thirty-two per cent of congenital
abaormalitics are caused by rubella in the first three months of pregrancy.
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. - d: of 1ntra-
of the five hearts examined the following d;f;;t: ;;d:‘f;\:a mg'tunnmury
vearricular seprum, absme:‘of septum s:;un o N’ick, obela peoduces
seprum secundum. Accordiog to Tw; :z rentiation in the lens, in the
distucbances of active proliferation an p 1y arrest of development
angan of Carti and in the tocth but Fauscs muc_ghe heart does not show
within the heart whx;;h leads to :a{flnc ;!:gf::a o or oxsmaple doss the
differentiation of such an » for 3
- 2 i limited to the rubella
Jens. According to Tocadury mm?w‘;m i, and poliomyelitis may
infection; the viruses of mumps, viral hepatitis, Yoo acrack the
have the same “geratogenic’® effect. These viuses may 0 pack
epithelial tissucs of the embryo and produce d}smbanccs o zh:ir;bum
of the fibres of the leas. The high figure of serious damag; ot - unbomn
child following maternal rubella is disquicting. 'Ahhoug ullsho gp:m
sible to fix accurately the chances of 2 baby proving abaormal w l:n
to 2 woman who had rubella in the early mamh_s of pregnancy, the ques-
tion of therapeutic cureteage in cases of rubella in pregoant mod:_:zs ?msx
be considered. It has been stressed that many mothers axc'suﬂ'cxmg rom
mental stress of waiting six months with the fear of bearing a defective
child. If German measles is contracted after the {omh month of pregs
nancy, it can be confdently stated that the child \.vxll bc healehy and chat
the pregnancy has to proceed. In many cascs, the situation sh'ould be m?dc
elear to prospective parents who must be given aa opportunity of shann!;
the respossibulity of deciding whether the pregoancy ought to be termi-
nated (Abe} 2nd Van Dellen). .
The decision o abortion is not casy and is involved with legal, social
and rebsgious implications. Bosatra thinks that induction of abortien is
unjustified because maternal rubsila occurring dusing the first four months
of pregnancy has por resulted in rubeolic embryopathy in 100% of the
cascs. The best solution would be for every girl to have rubella before she
1s married. One attack of rubella usually induces immunity to the disease,
20d may prevent a disastrous effect on the child. Therefore we have 10
find a2 means of izing guls before Unmodified virus
seems to be suitable, and the problem is to provide this in 2 form thar ma y

safely produce infection and immunity. Physiciaos should take the

¥ 'y af expostag p gitls to 2 German measles case.
Tt may be prudent that women who

bad rubella and consider chemselves
nmune should avoid exposure to this discase when pregnant, This lase
precaution is advised by Schick. It is always possible that the mother's
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ogy of Fallot. In one child, defect of the ventricular scptum was considered,
b'ut the lesion was probably not associated with the illaess of the mother
since she had German measles during the fifth month of pregnancy.

Scveral instances have been reported in which the mother contracted
rubella beforc conception and gave birth to infants with congenital
?bno{malitics (Wesselhoeft 1947). There are cases of the rubella syndrome
in cfnldrcn whose mothers were exposed during early pregnancy without
having a noticcable rash. These mothers had German measles in a sub-
clinical form.

Abnormalities of infants following maternal rubella are caused by
damage to active fetal proliferation and to differentiation of tissucs
(Toendury). These alterations represent embryopathias; they arc discases
of the embryo during the intrautcrine life produced by invading rubella
virus,

According to Toendury, the virus reaches the fetus from the matcrnal
bloodstream; it penetrates the intact chorioepithelium which arises from
a single layer of ectodermal cells, enters che fetal circulation and spreads
through the body of the embryo. The virus does not attack the whole
organism, Only certain organs are preferably infected and damaged: the
lens, the epithelium of the inger ear, the enamel layer of the tecth. There
is an evident organ-affinity. The destruction consists of dismixture in
drops and vacuolar degeneration of the cytoplasma with subsequent
pyknosis of the cell nucleus. It does not appear at the same time ia the
above mentioned organs. Seventeen days after the onset of maternal
rubella the fibers of the lens already show degeneration whereas it is not
uatil two huadred and twenty-two days after the mother has been in-
fected by rubella that the sensory cells of the inner ear and the cells of the
enamel layer of the tecth are visibly destroyed. According to Tocadury,
the virus attacks the epithelial cells of the lens, the auditory vesicle and
the cnamel organ in the early embryonic stage and multiplics there, only
when the cells have reached the state of differentiation which is associated
with great metabolic activity, is ccll destruction caused by the virus.
Rubella has specificity for the phasc of fetal life regarding its localization
within different organs (phase specificity, Toendury). Then, it interfercs
with the metabolism of cells and produces hyaline droplets of cytoplasma
and ccllular pyknosis.

Nick studied five hearts of human embryos whose mothers had been
attacked by rubella between the 35th and s1st day of pregnancy. In four
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ose of vaccinia. The antigenic structure of variola virus is similar
?:3:2 OS: vaccinia. Both selease soluble aatigen in‘ in.f::ud tissue anld
both viruses produce a hemagglutinin which is distioer from soluble
antigen (Downic and Macdonald). ;
The smallpox virns eaters the body through the mucous membranes o
the upper respiratory tract with subsequent transicnt viremia mtl mf:cuu_n
of the reticulocndothelial system and lymphatic tissues. The virus multi-
plics intraceifulatly during the incubation period wh}cb_ lasts .abouf 12
days. A sccond intense viremia, during the following pesiod of invasion,
or the stage of toxemia, exactly corresponds with the spread of the virus
through the body; it lasts three to five days and is characterized by r.h{lls,
fever, backache and imes by a prodromal rash. Finally, the virus
moves into the skin, bringing about the focal rash which is characteristic
of the beginning of the period of eruption and the seruggle in the skin,
dary fever is associated with pusrulation of the skin and by the
absorption of the products of cell necrosis also in abseace of sccondary

bacterial infections. Now secondary bacierial invasion may be ishibited
by antibiotic therapy.

The smallpox virus causes first 2 proliferative reaction (Wolman).
Bras considered many cellular changes in smallpox as primarily degenera-
tive ia nature. It is probable that the first marphological chaages areated
by the smallpox virus are proli followed by regressi i
i.c. degencration.

‘There are today only few

) of investigati di ulac
mvolv,amcm in smallpox in countries where vaccination is 2 routine
Dealing with cardi ular invol

proc we have to rely on
guh:r work and the few secent authors who have recorded observations
in their clinical and pathologic-anatomical material of variola. Former
results are to be d with recent i g because (and this
also applies to fatal cases) secondary bacterial complications are frequently
avoided by antibiotic therapy. This has the ad ge that we
may aow more frequently bave an unmixed and clearer picture of the
smallpox virus infection although evolution 20d duration of the discase
hz]s:>e b::n little changed by modern therapy.

ath in s{mﬂpox often occurs without a focal eruption 20d durin,
eruptive period. During the course of smallpox, !h}; pulse bccomci tie.
c:l:r.aml' and fhc blood pressure lowered. Disturbances of the heare of
varying intensity have been described, Death has been ascribed to heart
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rash seen on carlier occasion was not German measles but another rash
of a similar type, and that she wrongly supposed immunity.
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3. Varrora

Vatiola (vera, Major) (smallpox) is an acute, highly contagious discase
characterized by an initial period of fever, headache and backache, fol-
lowed by a generalized typical rash which is first maculo-papular and
later pustular with crust formation and with secondary fever at the time
of pustulation. Variola minor (varioloid) represents an attenuated form
and alastrim a mild form of variola. Vaccinia virus causes a mild discase
in man. Cowpox virus closcly resembles vaccinia virus immunologically
and in host range. Variola virus differs from vaccinia in that its host range
is limited to man and monkeys, and it cannot be propagated in series in
ordinary laboratory animals. It can be grown readily in the chorioallantois
of chick embryos. In this tissuc it produces characteristic lesions differeat
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ubendocardial hemorrhages in the left venwricle have been occasionally
obscrved in variola hemorrhagica. Histologic findings are few although
the clinical history is sometimes suggestive of myocardial damage. The
fmost constant findiog is a slight hyperemia in all vessels, and sm?ll
hemorrhages are not wacommon in all types of variola. The subendocardial
capillarics situated in the same layerasthe conductiag system of d:u: heart,
sometimes show stasis of large mononuclear cells 20d hyperplasia of the
capillary endothelium. At the same time 2 p::ivas.cuhx Ainﬁln’adon of
Iymphocytes, retculocadothelial cells and some cosinophil granulocytes
have been observed. Sporadically, these perivascular infiltrations occurred
around vessels in the subcpicardial fat. No histologic changes in the
myocardial fibres could be found through there was a slight interfibrillar
edema. In the necropsy €ases of Bras all patients had reccived antibiotic
creatment in 2 hospital, 2nd this may accouat for the absence of strepto-
cocar which wete sc:u,hisrolog\u\ly,by previous investigators especially
in purpura variolosa. Thercfore, in these cases secondary infections were
much less important than is generally acknowledged, and in the majority
geither bacteria Dot reactive Symptoms indicated their presence.

Wolman found, 1 a case of purpura vatiolosa, subepicardial hemor-
thages, inoid deg jon of myocardial fibres and i iti
edema.

On the basis of bis 177 secropsics of smallpox cases, Bras concludes that
thete 1s a corrclation berween Iustologic changes in the subpapillary
vessels of the skin and the tissucs which they supply with blood, i.c.
in the overlying cpidermis, juxta-dermal portion of the hairfollicles and
sebaceous glands. A similar correlation was found in other organs; it is
likely that the damaging agent selects certain capillary groups and that
an cptthelial leston or lesions in other organs appear only in arcas vascu-
larized by these capillaries. Accordiag to Bras, purpura variolosa was 0ot
s(\;bsu;mally hd'\ﬁ'crcu( from variola vera, as it is advanced by some authors;

ese forms have the same basic pattern the it is di i
development and/or 1ntensity. ks ough st of it diflerent in

The siguificance of capillary damage i ini iola infecri
ge in vaccinia and variola inf

was already suessed by Hassko who showed increased pcrm:abilciiy“oouf
ca[}xlém:s o§ internal orgaas i the vaccinia infection of rabbits,
¢ variola virus has an affinity to the endothelial cells of y
K f m

:i lh:'mcuhmry tree, especially in the skin. Wolmza could du::;ynsi::\:s

¢ migration of virus from the blood stream to the epithelial layer ﬁndin;
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failure and exhaustion, to toxic myocatditis, to pulmonaty edema and
just to exhaustion.

Anderson, Foulis, Grist aad Laadsman directed atceation to the im-
portance of cardiovascular damage in severe smallpox in the antibiotic
age and gave a characeeristic picture of their observation, According
to these authors, a striking fearure of five fatal cases was ** myocarditis”.
Their patieats were all young, of good physique, had no histoty of ante-
cedent diseases and had listle—if any—of the secondary fever as a result
of antibiotic therapy. Nevertheless all five developed myocardial involve-
ment, manifested by tachycardia, toncless apical sounds and irregular
rhythm during their illness, Restlessness was not noticeable in any of these
cases, but the patients, being nurses, were disinclined to ask for help for
example in reaching for a sputum cup and excrtion of this kind may have
accentuated cardiac damage, They reeained cheir lucidity of mind for 2
considerable time. They did not heed injunction to fest; and sedatives
did not always easure the desired relaxation. All five patieats died from
myocardial failure. The authors thought it uncertain how much the
toxemia resulting from extensive skin damage contributed ta deach; for
myocarditis had already developed at an earlier stage. The narure of
the cardiac damage was not known, but it may have been duc to virus
invasion. In view of the obvious cardiac damage, is was their impression
that the utmost attention should be paid to the problem of how best to
nurse smallpox patients jp furure cpidemics so thar such complications
may be minimized. Supportive measures—e.g. carly blood transfusioas,
administration of Eucorton and vitamin K—may be advanrageous es-
pecially in females, because hemorrhage and toxemia rapidly cause weak-
ness which may be fatal.

Earlier and recent opinion, indced, prevail that myocardial involvement
is responsible for the faral outcome in smallpox which is not otherwise
complicated and that, if the patient recovers, it is almost exclusively
the heart that semains affected. Those must be rescrutinized.
Pathologists have recorded parenchymatous aad facty degencration of the
liver, the kidneys and the heart not only as remnants but also at catly
stages of the variola infection and some inflammacory changes in the
myocardial interstitial tissue have been observed. But Bras (1952) stressed
that in smallpox the heart generally showed few abnormalities and f’xs
weight was nearly within normal limits. Though he noticed subepicardial
punctate hemorrhages, extensive hemomhage was rarcly scen. Small
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it illary
i failure and death. The recogaition of the role of c:apx :
31:::?.1 in smallpox may change .d':c.old conception 3{ my oc:rsdk::
igvolvemeat in this discase. Myocarditis is nat so frequently r:sio i
for 2 fatal cuccame of variola major as are the: s:qudafz of 't:p:\luy‘ amc:jc.
Mose stress has to be 1aid on early therapeutic planaing in casc‘oh:‘ufma:
complications; this may save p:fic}lrs who uatil now peris m
peripheral cicculatory failuse ia this illpess.
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4 Vamcees

Vasicella (chickenpox) is an acute contagions disease chasacterized by
fever and an eruption of the skin and mucous membraoes. It runs usually
an voeventful course, but may oceasionally assame the form of a severe
disease shawing manifestations ot oaly in the skin 20d ather cpithelial
surfaces but also in the lungs, the brain, the spinzl cord and the kidneys,
Chickeapox is capable of iavolving any epithelial surface and of causing
systemic involvement. It appears that there may occasionally be an
unusual suseeptibiliey of the host to varicella virus,

The incubation period is about fourteen days. The firse symptoms ace
shivering, fever, malaise, headache. The rash can be the first manifestation
of illness and passes from a macule to a papule, to a vesicle which becomes
puswular. There is 2 tendency of the skia lesions to appear in successive
ops.

The virus is widely disseminated throughout the body. Although se~

ports of necropsies in cases of vasicella aze scarce, those availabic indicate
that the disease is a gencralized one,

sffecting many organs i
in addition to the skin. B ey orgias and tses
Small fock of necrosis occur ia aumerous organs, parsicularly ;
tungs, the liver, spleen and adrenals. Thmlszo«:iu:o;;:nl:‘i?:x purplvny i;nvilic-
ea has beea described. Hemarthages related 1o the destruction of capil-
laries aud to thromboses are noted. Inclusion bodies (type A) axc found
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inclusion bodies and exera-cellular virus aggregates within the endothelial
lining of the blood vessels of various organs and mucous membranes.
Capillary damage in smallpox leads to increased permeability of capil-
laries, to the escape of protein and of oncotic chemicals into the tissucs
and, as a result of this leakage, to hemodynamic deficits. Heare failure in
smallpox may be produced by the reduction of the active blood volume,
decreased filling of the heart, reduced minute volume of blood. In over-
whelming infections there is an additional loss of vasomotor and veno-
motor tone which hastens irreversible stasis and death. In not too scvere
cascs, circulatory adaption to a Iower blood volume is the rule. If there is
recovery from smallpox, hypovolemia may still last for some period of
time, until this decreased active blood volume is again normalized.
According to Svertson and Hyman, the explanation of the cause of death
in smallpox may lie in a profound physiologic disturbance from exteasive
skin destruction and transudation of fluids and clectrolytes. The factors
concerned require accurate analysis because there are metabolic dis-
turbances apart from the circulatory deficiences in cvery severe smallpox
case.
Smallpox may prove fatal before the appearance of any focal eruption,
and the paticnt dics from “ overwhelming hemorthagic toxemia.” O
the other hand, smallpox may present a bricf febrile illncss devoid of
localizing signs and neither accompanied nor succeeded by any rash
(Marsden and Coughlan). Many cascs arc between these cxtremes and
may be bencfited by treatment. Some degree of control of the secondary
bacterial illncss and its complications may be derived from antibiotics.
An important patt of treatment is the carly management of hypovolemia .
and of loss of vasomotor and venomotor tone. Filling of the circulation
is necessary in all cases who are not expecially mild and have to receive
repeated and sufficient infusions of whole blood, plasma and blood
substitutes (PVP, Periston, Periston N, Plasmosan, dextran). The myo-
cardium will be adequately protected, and severe " myocardosis” can be
avoided by this treatment. In peripheral circulatory failure the use of
digitalis alonc is valueless. Camphora, caffcine, cardiazol, coraminc, and
norepinephrine infusions arc essential apart from blood plasma and plasma
expanders for direce filling of circulation. The key to importane parts
of the pathological picture of smallpox is the severe capillary damage
which Ieads to loss of plasma and clectrolytes from the circulation, to
hypovolemia, to loss of vasomotor and vepomotor tone, to peripheral
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especially in cases where antibiotic treatment prevents secondary bacterial
co;ﬁlc:;?nl;\xmgamn and Charles (|951.). described a case of var!c:ll;
pocumonia and encephalitis associated wugx‘shock and hcztf fulu.rc.
These authars reviewed the li on chi pox P during
the antiblotic stage: Waring, Neubuerger and Geever (1942); Rausch,
Grable and Musser (1943); Claudy (1942); Grayson and Bradley G947);
Bunn and Hammond (1950); Wesselhoeft and Pearson (1950); Fraok
(1950); Michel, Coleman and Kirby (19;1);_F.iscnbud (1952). Rosecan,
Brumgarcen a0d Charles summarized the findings of 1x cases. In all cases
reported there was a rapid onset of fever, d)'spnc{, tachypuoez, ‘uchy-
cardia, cyanosis, cough, frequently bloody sputum within two to six days
of the first appearance of the varicella rash. Peripheral circulatary collapse
occurred ia three cases, two of them fatal. In several cases the symptoms
of the pulmonary complications preceded physical symptoms by severa)
hours especially when shock existed pior to the appearance of riles.
Pleurisy accurred in four patients. Roentgenograms of the chest revealed
nodular or miliary pulmonary infiltrations. The densities were transieat
and disappeared after several weeks. In severe cases there was a progressive
setention of blood nitrogen. In some cases hypalbumiacmia was preseat.
Waring, Neubucrger and Geever described an acute toxic encephalitis in

pattent dying with chick d ia. Three cases of p i

13 and p
without assoctated shack and heart failure have been reported by Saslow,
Prior 20d Wiscman.

We had the opportunity of observing three cases of chickenpox pneu-
monia, twWo Mmen 10 1947, on¢ woman in 1952 The ages were 40, 36, and 20
tespectively. The caurse of the illness in three cases was almost ideatical,
Three co four days after the onsct of the chickeapox-rash, the fever
fos¢ again simultaneously with malaise, cough, bloody sputum, tachypoea
tachycardia and hypotension. The pacseats fele very ill. The physical
findings of the lungs were not pronounced;

the | there were only some rales.
Xeray examination of the chest 1n two cases, after three wecks, still showed
residual basal nfiltrations on both sides of the lungs. At the onset of the
pulmonary complications lewcocytes were 14200; 12,300; 20d 7,000
respectvely, and the serum albomin levels 2t che same tite 1.8 ém
per cent, 3.2 Gm. per cent 20d 3.7 Gm. fer cent Tespectively. Al dzx:c"
Paticats developed varicella pneumoniz in the course of penicillin ty
ment. A reduction of toxicity due to the absence af secondaty bact, “:i
infectian may be possible. All three paticats made a complct:?ecovcr;n
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in vascular endothelium and in lesions of orgass, similar to those seen
in the skin. These findings are in keeping with the hematogenous spread
of the virus.

Hackel (1953) described the occurrence of myocardial lesions in associa-
tion with varicella. There was 100 per cent incidence of myocarditis in
seven patients who had varicella at the time of death. Six of the patieats
were children and one was an adult. In no case was myocarditis suspected
clinically and in every casc there were other conditions that scemed o
be adequate as a cause of death. In all cases but one there was some broa-
chopneumonia or interstitial pncumonitis. In one case in which the clinical
diagnosis of encephalitis was made, the necropsy finding was cerebral
edema. Microscopic examinations of the hearts revealed scattered focal
lesions in all cases. In four cases, these lesions were considered to be slight
showing a moderatc amount of interstitial edema and small focal collee-
tions of mononuclear cells, lymphocytes and occasional plasma cells,
neutrophils and cosinophils. The infiltrates were often perivascular and
extended for a short distance between the muscle fibers. The other three
cascs showed a moderate degree of myocarditis. Here the lesions were
similar to those labelled as slight, but showed a greater degree of leucocytic
infileration. The muscles were uninvolved for the most part, bur occa-
sionally showed evidence of necrosis, with globular swollen ends that
were deeply cosinophilic without cross striations. In none of the cases
were inclusion bodies observed. A slight to moderate degree of cpicarditis
was present in all cascs, but no cvidence of heart failure was found in any
of them. Postmortem cultures of the heart's blood wete made in all cases
but one and yiclded no organisms. Lung culture showed no growth in one
case, Staphylococcus albus in one, in another there was 2 mixed flora
including unidentified streptococci, in still another case Staphylococcus
aurcus and alpha streptococcus were found.

It was suggested that myocardial lesions might occur in noa-fatal cascs
of chickenpox and could account for the frequent necropsy observation of
focal myocardial fibrosis in paticats with no history of previous rheu-
matic fever or other cardiac involvement.

Electrocardiographic alterations during and after varicella were ob-
served by Waring, Neubuerger and Geever; Rosecan, Baumgarten and

Charles; Betke and Harms and may be caused by myocarditis or by cor
1 ifestations in varicella some-

pulmonalc or both. Cardiog v
times present an opportunity for studying the pathogenesis of this illacss
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i imilar pathogenesis. Increased pulmonary :apillary_' permeability
fsh ;:;;‘:l: mp;scsgassodzt:d with the formation of hyaliae mfmbx:an_:s
in the alveoli and may have the greatest importance for their origin.
Different causative factors may lead to the same morphologlu} picture
(Weber). Bass, Greenberg, Siager and Miller stressed dul the d:.x:f factor
for the production of pulmonary lesions in th:‘ix: uremic patients was
capifary damage and aftered capillary permeability. ln varicella pacu-
monia there are jnsults to the pulmonary capillary bed; the capillary
permeability is increased and Jeads to subsequent umsudz.!iuu inu_a the
pulmoaary tissuss. The protein leakage into these tissues is 2 apﬂ!zry
syndrome, which may cause hypotension, hemodynamic deficits, periph-
el circalatory collapse, shock and sometimes 2 fatal outcome. An
associated hypalbuminemia was obscrved in the cases of Rosecan, Baum-
gacten and Charles; Graysoa and Bradley aad in my own cascs; 2nd may
be an additional factor for the development of circulatory complications.
In the case of Grayson and Bradley a perihilar density was suggestive of
pulmonary edema.

Treatment of varicella poeumonia with adequace doses of penicillin,

ptomycin, or ycin is indicated in order to chetk sccondary
bacterial invadess. Unfortunate results ensuing from the use of antibiotics

as the sole weatment of scvere pulmonary complications of chickenpox
will imes occur. dmini:

of whole blood, plasma,
blood substitutes (Periston, Periston N, Plasmosan, dextran) are necessary

t0 cortect a decrease in the circulating blood volume. If this is delayed or
\:metq\uts, 'u:r:v:zsih!: shock may develop. Profound anoxia and severe
P y N

ypody caanog be corrected.

Rosccan, Baumg: and Chasles emph d that the & ic im-
frovement ia their case followed the administration of digitalis, When
symptoms and signs of acute cor pul le appear, i infusi
should be di inued. The cardio-pul

1 P y balance, in such cases
requices eareful judgment because 2 big amount : ;

t of intravenous fluids ma
Produce pulmonary edema. Oxygen may be tequired. Ray .

pid digitalization
as well s other measures used in the treatment of acute heart failure are
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Waring, Neubuerger and Geever; Claudy; Frank; and Hackel described
the histologic findings of varicella prenmonia or pocumonitis. Generally
multiple, fairly large foci of fibrinous exudation filled the alveoli. The
alveolar walls were lined with hyaline membranes in many areas. The
alveolar cellular cxudate was chicfly mogonuclear. Macrophages were
present in large numbers within the alveoli. The septal cells were mod-
crately swollen and hyperplastic and often appearcd as a continuous layer
of cells lining the alveoli. Numerous areas of nccrosis were distributed
throughout the lungs. Alveolar cells wete necrotic, and the arterics in
these areas were also involved in the necrotic process. The broachioles
showed severedesquamation of the liningepithelium. Many large, rounded,
well-defined inclusion bodies werc seen by Frank within the desquamared
septal cells and in an occasional non-desquamated sepral cell and bron-
chiolar epithelial cell. No inclusion bodics wese observed in any of
Hackel's lung sections.

According to Frank, the general picture is that of patchy broncho-
pncumonia with areas of consolidation and a tendency toward confluence
without suppuration. Except for the characteristic intranuclear inclusion
bodies, nonc of the changes are peculiar to varicella pocumoniz. They
have all been found in other types of virus pncumonia, influenzal pneu-
monis, in acute rheumatic fever and in radiation-poeumonitis.

In the cases of Rosecan, Baumgarten and Charles, varicella was asso-
ciated with pneumonia and encephalitis; the initial 2nd critical complica-
tion was the profound and prolonged shock with fever and anoxia. The
chicf manifestation was extensive pacumonia lasting for more than six
weeks and finally dissolving. Rosecan, Baumgarten and Charles assumed
that the shock was presumably duc to viremia itsclf or o the toxic reac-
tion to extensive viral infection. The demonstration of varicella inclusion
bodies in vascular cndothelium suggests widespread vascular damage duc
directly to virus. Heare failure in this case occurred as a result of acute
cor pulmonale or, perhaps, additional myocardial damage.

Recenely Bass, Greenberg, Singer and Miller reported on a series of
uremic lungs; these chagges ate non-specific, and the pathologic features
arc very similar to those secn in varicella pncumonia. The alveolar spaces
swere filled by plugs of round hyaline bodies. These findings cxplain the
profound dyspnea from which these paticats suffered and suggest that the
cause of death in such patients was anoxic rather than of renal origin.

The blance of abnormal pul y findings in many conditions im-
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the lesions probably result from a b 5 .sprcad ina mu
individual while in herpes zoster they are teatatively ?Onsldcftd to resule
from a neurogenous spread in a person with humorz! immunity.

A hypothesis of Stokes considers the varicella virus as infecting the
geaceal population almost wniversally at an :a{ly age. A gm}ﬂhx:&
tufection with the virus with a relatively loag incubation period may
permit the development of permancent resistance. However, il.l certain
cases the varicella virus may have neurotropic propertics s indicated by
the simultancous development at times of zoster and varicela, and it may
semsin withun the nerve cells of a few individuals in a manaer similar
to the symbiosis exhibited by herpes-simplex virus and cctodermal cells.
In sdult life cxposure to cold, pressure on a nerve of a fresh massive dose
of varicella virus may cause a localized virus activity along posterior root
Bbres with subsequeat development of zoster vesicles. According to Burnet
varicella is a trivial discase, but the evident relationship to herpes zoster
poses 2 whole series of problems. Many questions arise: How does virus
circulating in the blood reach the site appropriate to its multiplication?
Is the capillary endothelium of each organ in some way related to its
characteristic ll so that infection of endothelium as well as of paren-
chymatous cell can occur? There is che standard problem of the transport
of virus by nerve paths also. Feyrter considers zoster as a disease provided
by hematogenous spread of varus.

Tt has been assumed that ** herpes zoster™ virus may remaia latent in the
body’s tissues for  prolonged time and become active in association with

discases of the spinal cord and colums, leukemia or some other distusbance
of the host's body.

Herpes zoster is iated with unil of posterior
root ganglions, posterior acrve raots, peripheral nerves or dull
gz{:glmns or cranial nerves. Neural inflammarion is accompanied by mukc:l
pzm_lollnchd by the eruption, in arcas supplied by sensoty nerves.

Histologic changes of herpes zostee are vascular congestion, hemor-
thages, nectasis, perivascular collections of ymphocytes and degencration
of ganglion Cd.ls' The process is patchy and a smaller or greater part of
aells escape without damage. There may be a localized process in the
postersor horms of some segmeats and oceasionally, in the antetior horn:
with subscquent dcg&Pﬂ‘ation of motor nerve fibres and muscles Cons-
g:sunn in spn?ﬂ meninges is frequent though encephalitis is rzt; Th

ease i rare in children, frequent in middle aged 20d old people. o

1 iofl
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5. Herees zostEr

Herpes zoster (zoster, shingles) is an inflammartory discase character-
ized by neuralgia and by an eruption which ruas unilaterally arouad the
body. The eruption is first an erythema, then papular, then vesicular. The
vesicles contain a fluid, at fisst clear but Jater purulent. These vesicles break
and form crusts. Inclusion bodies demonstrated in cutancous lesions and
elsewhere, indicate the viral etiology of herpes zoster. The virus is closely
related to the virus of varicella. Rhodes and van Rooyen assume that
chickenpox and zoster virus strains share antigenic components and arc
members of the same group of viruses but are not identical. Many others
considered the causative agent of varicella and herpes zoster as the same
thing. Brain thought that the sensory neuron had a tissue immunity
fecbler than that of other parts of the body, or that its immunity might
be temporarily diminished by preceding damage so that an infective dose
in the adult life rended to produce herpes zoster.

According to Findlay, varicella is a discase of the young, zoster of the
more mature. The fact that resistance increases with age agaiost sub-
cutaneous or intraperitoneal injection, but not against inoculation directly
inta the nervous system, may explain the relative age incidence of varicella
and zoster. In the young the virus produces a generalized infection which
immunizes all the tissues of the body except those of the nervous system; in
the mature who have had varicella, direct contact of zoster virus with
nervous tissucs, as, for instance, the endings of the olfactory nerve, may
produce a discase restricted to nerve tissue. According to Cheatham (who
also considered the zoster and chickenpox viruses as identical) in varicella
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have received " after the occurrence of herpes zoster at the por _“] of entry
but before the outbreak of the rash.” Cardiac alterations in this case were
ancributed to nitrogen mustard therapy. .

A case of cervicothoracic herpes zostet has been reported which was
followed aftet seven days by endocarditis CAndreassian, 1934)- .

Gais and Abramson found, in four cases of herpes zoster, precordial pain
radiating down the lefe arm which was accompasicd by dyspaca and
alterations in the cardiac rhythm.

Cardiovaseular disturbances could not be detected in any of my 23 cases
examined from 1952 1o 1954. Radiating pain in the left or rightamm, tin-
glinginthefingers ate not rare in herpes zoster but not accessarily 2 signof
cardiovascular involvement. Even in cascs of old people with coronary
heart disease, herpes zoster did ot alter clectrocardiographic abnor-
malities seen prior to the onset of zoster. In four paticnts suffering from
severe postherpetic neuralgiz for weeks or months, eardiovascular dis-
turbances and clecwrocardiographic alterations could not be observed.
Only onc patient, 73 years old, suffering from persistent peuralgia, de-
veloped 2 myocardial infarction following zoster.

Herpes zoster may occasionally simulate i bdomi
disease. Coanfusion mainly oceurs in the pre-eruptive stage.

Zoster of the third and fourth posterior roots may cause paralysis of the
phm_xic nerve on the same side associated with dyspnea on exertion and on
ending aver '(Halpcm and Covner). I saw a 4o year old woman with
berpes zostet {nvolving some uail 1 thoracic On the cighth
day of the illacss, the patient developed severe pain ia the upper abdomen
which quickly increased, vague digestive complaints aad loss of appetice.
::’;':::P"‘:“: ;:7:; num'ul.‘;l'hc abf]um:n showed considerable tender-
bloo’d . c}::min e vomit, shock wx;h a pulse ‘fi abaut 140208 drop in
g presure .Kh: lag:r:(omy tevealed thrombosis 9( superior meseateric

, ypochondrium, a convolution of gangrenous in-

testinal loops. The involved postions of the intesti
patieat dicd on the same day. s e e bie he

Feyrter recently added 2 concept of i

great importance to the knowl,
of z0ster. T_hc author assumes that the disease results from hlm:(‘;:t:lilgl:
t{i;‘-\i‘thoi v::s and on the other Rand, there is evidence pointing to the
fact, el Ppatient preseats at the same time signs of vascular byper-

Feyrter found capillaritis,

1 or heart

arteritis of the periarteritis nodosa type, and
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i The question as t‘o th? portal of entry and routes of infection has been

cquently discussed. It is d thar the skin eruption is produced by
primary involvement of the spinal or other ganglia but how the virus
reaches the gangliz has aot been ascertained. After an incubation of seven
to fou.rtccu days during the prodromal phase of berpes zoster, respiratory
and digestive disturbances may occur aad are prabably iadicative of the
portal of_ entry of the virus which may reach the blood strcam and cause
a short viremia. In 1900 Haslund noted that herpes zoster was oftenushered
in by upper respitatory symptoms, sore throat, angina; he regarded the
tonsils as the probable portal of entry. Thereafter, the virus is carried by
the blood stream to one or more posterior root ganglia and theace, via 2
sensory nerve, to the skin. There may be a hematogenous or a neurogenous
spread of virus.

Dahl regarded herpes zoster as a viraf infection thar enters through the
alimentary tract producing a viremia. He recorded a casc of a patieat who
was one month pregnant when suffering from the discase and whose child
was born with 2 harelip, cleft palate and atresia of trachea.

Cheatham demonstrated intranuclear inclusion bodies withia the ¢so-
phageal mucosa, mesenteric plexus of the stomach, dorsal root ganglion
and 2 sympathetic ganglion at the level of the affected dorsal root ganglia.
Similar inclusion bodics were obscrved within cells in lesions of the pag-
creas, adrenals, one ovary, associated with focal mecrosis. Cheatham
suggested that the virus might cnter the body via the sympathetic perves
of the esophagus and migrate by the sympathetic ncrves to the dotsal
root ganglia, eventually reaching the skin by centrifugal spread along the
respective peripheral nerves. Inclusion bodies are described in the cndo-
thelial cells of vessels of the skin lesions. Virus must be liberated iato the
blood with death of infected cells; if there were no humoral immunity i
zoster, the lesions would generally be widely disseminated. Variceliform
Iesions may occur in the course of a zoster infection when gcn:ﬂlizcd
immunity has been lost and hematogenous spread of virus ocows.

Cardiovascular involvement has not been described by pzthologisf&
Only Cheatham found, in his casc of herpes zoster with varicelliform
eruption, multiple foci of myocardial necrosis with associated hemorrhage
in the myocardium, endocardium and cpicardium. Ir was assumed that
the paticnt was suffering from Hodgkin's disease bue it was impossible to
confirm the diagaosis from necropsy findings. Death of the paticnt may be
ateributed largely to nitrogen mustard therapy which the paticat must
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6. HErers SnrLEX

Herpes simplex is & very frequeat chronic infection of man. It usually
appears on th}; lips, occa?onz\ly on the skin and rarcly on the cornea or
genitatia, Clinically, the infection preseats frscif in the form of stomacitis,
Berpes febrilis, herpes simples, herpes corncalis, recurrent herpes, dis-
seminated herpes simplex (cczema herpeticum, Kz.p.oﬂ s g:n:xa'hzcd
vaticelliform eczema), phalitis, encephalomyel! and
encephalitis. .

The primary iafection usually appears in infancy or carly :}n!d_hnod as
aphthous stomatitis and persists through life generally remaining qui-
escent. Appropriate stimuli will excite herpes in regions where it normally
lies Iatent and Jeads to shedding of infective virus. The damaged skin is a0
ideal site for chance moculation of berpes virus.

Primary herpetic infection of the adult very rarely occurs. Antibodies
are prescat i the serum of most older children 2nd of adults but are aoc
found in infants or younger children. Antibody formation develops follow-
ing a primary 1nfection and persists for life. The herpes infection usually is
inapparent and its occurrence can therefore be recogaized only by the
presence of arculating antibodies. However, ding to Rogers, Coricl,
Blaak and Scotr, in about 1 per cent of all infections the first attack of
the herpes virus can give sise 10 a serious or even faral disease.

The virus of the disease may be present i the vesicle of herpes and may
be fm_md in the blood of persons suffering from herpetic eruptions and,
occasionally, in the cercbrospinal fuid and saliva of patieats.

Type A wntranuclear bodics, known as Lipschuetz bodies, are peesent in
herpes simplex; they are found in epithelial cells of the p
a0d 1n nerve celfs 2ad glia whea these are reached and is
virus.

8

rimary lesions
afected by the

1a human herpetic meningoencephalitis, the chicf sites of the changes
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phlebitis with and without hemorrhage, and with and without necrosis
which he termed periarteritis nodosa zosterica. In the common periarteritis
nodosa neuritic pains are frequent and are dependent on lesions of periph-
eral nerves. In zoster there is 2n inflammatory condition of the gervous
system which often affects posterior root ganglia. We have already
mentioned the observation of thrombosis of mesenteric vessels in 2 case
of zoster.

Meseateric vascular discase occurs in periarteritis nodosa. According
to Feyrter an angitic diathesis may be present in individuals suffering
from zoster and many organs may be involved i this discase.

In two of his cases of arteritis zosterica, death was duc to zoster, It
may be possible that cases of zoster which recover may occasionally
develop late symproms of renal vascular or cardiac disease. It is also
possible that zoster may be associated merely wich transient capillary
damage (capillaritis zosterica) and that altcrations of internal organs
occurring in zoster may be frequently transicat aod of shore duration like
the changes of the skin which may not be found later or may be demoo-
strated at autopsy (Cheatham, Feyrter).

The conception of vascular hypersensitivity playing a role in zoster
may be important for the trearment of the discasc. Arteritis zosteric
and periarceritis nodosa are regarded as **hyperergic” inflammation fJf
the vessels. When treated early with cortison, eacouraging response 10
periarteritis has been obscrved. Harvey, Howard, and Kzthisi; Gcl{md,
Poulin, Weinstein and Lamas have noted a favorable responsc in paticsts
with severe herpes zoster treated with cortisone or cortitropin (ACT] H).
This therapy should be reserved for patients in the older age group and
for those failing to respond to conventional methods.
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i 2t 2 hematogenous spread is primarily responsible for an
11.:;1;3.}\:;1102 isemioated herpes thac s becn reporcd by Zuches
2! Seulbeeg and by Pugh, Newns aad Dudgeon. The virus of herpes sim-
plex can cause a fatal discase in the newbom in the absence of sxgn}ﬁcz.m
cutzncous lesions and can invade the blood sweam during herpetic gia-
givostomatitis ia older infants, giving risc to specific herpetic hﬂm‘:‘-
TFatal cases of hepatic necrosis in disseminated herpes simplex were de-
scrbed by Hass; Quilligen and Wilson; Zuelzer and Stulberg; Pugh,
Newns 204 Dudgeon; and other authors (1954, 1955)- )

Most iavestigators cmphasized that berpes simplex virus progresses
along or within axis cylindets. A neurotropic straia of h.crpcs invades the
ceatral mervous system through the aerves from the lqocuhtcd parts;
Jesions make their first appearance in the scgments with which such
nerves are associated. Some authors are inclined to the belief that the
invading virus of the central nervous system passes in endonewral (Jym-
phatic) spaces and in vascular adveatitial space of the perves. These
points have never been finally settled. Field's experimeats of masseteric
inoculation with herpetic material tends to support the hypothesis of
lymphatic space progression rathes than axonic transmission; the pos+
sibility of 2 bload-borne infection has also been considered. After mas-
seteric injection, when islands of infiltration are found in the musdle, and
after corneal seatification, there must be considerable nervous i i
There are indications that, as a result of peripheral nervous irritation, the
Blood-brain batrier in the corresponding nerve-root region may be lowered.
If small quantities of virus happen to be circulating in the blood at the
time when focalized vascular permeability develops, a settling-out might
result. Marinesco aod Draganesco (1932) found a wedge-shaped lesion in
the sginal tract, analogous to that following corneal inoculation in two
€ascs in which the masseter has beea injected aad ia ane, followin, g inocu-
lation of the vagus nerve. They believe that some vascular factor may
determine the localization (quoted by Ficld). Van Rooyen and Rhodes
53y, " Whether the virus spreads by the axis cylinders or by perineural
Iymphatics is not known, but nerves are evidently the important path-
way of infection. Blood spread may, however, play some past...”
Further studies of the vasoular changes in the medutla followin, g corneal
iaoculatian of herpes ate in progress (Field). The herpes is considered
i with & pic and pic propertics. The derm
affinity is indicated by the infection of the skin and the cornea; the

a
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afe the cortical and subcortical white mateer. There are softened arcas
of necrotic cortex. In the neighborhood of the necrotic areas there is 2
increase of glial cells, many of which (as well as some neurons) coatzin
inclusion bodies. There is a mononuclear infiltration of the leptomeninges
in the vicinity of the arcas of encephalomalacia ($mith, Leonete 20d
Reames; Zarafonctis, Smadel, Adams and Haymaker; Wild). Such aress
of softening with loss of architecturc and with intranuclear incusion
bodics are considered chatacteristic of herpetic encephalitis (Whitmaa,
Wall and Warren). Fraoce and Wilmers reported herpes simplex and
encephalitis in newbora twins.

Histological changes occutring in herpes infected chick cmbryos have
been described by Anderson. This author showed that the virns could
spread from the original point of inoculation by three ways: 1) by in-
vasion of the intact epithelium and spread by continuity of infection, 2)
by hematogenaus transmission of the virus to establish a general infection.
Inclusion bodies were found in the cadothelium of larger vessels 2al
capillaries. On successive membranal passage the virus produced more
severe lesions in the endothelium and mesoderm such as cardiac musfk
and liver; inclusion bodics occur in these sites and also in interstitial
tissucs. 3) by both centripetal and ceatrifugal neural trapsmission ‘f[
infection. An increasc in the virulence of the virus for chick cmbryos 38
expressed by an eohancement of its ability to infect mesodermal au
endodermal structures.

Slavin and Berry using suckling mice found disseminated blood-borne
Iesions in the liver, adrenals and bone marrow regardless of whether the
intranasal or peritoneal route was used for inoculation of herpes virus.

A certain proportion of rabbits inoculated upon the cornea with herpes
simplex virus developed fatal phalitis (cet ic encephalitis).
Since Docrr and Vocecheing were able 1o produce the same condition _b)'
jntravenous injection of herpetic material they concluded that brain in-
gection following comeal inoculation took place through the blood
stream. Levaditi aod many others express the opinion that ia all pﬂ_’b‘
ability there is 2 transitory appearance of herpes virus i the blood ‘.iunng
the acute stage of the disease. According to Barrow the primary inocu-
lation of herpes virus may be via the damaged skin. Subsequent dis-
scmination is hematogenous with localization in damaged areas.

According to Slavin the development of Kaposi's herpetiform eruption
would scem to depend on the hematogenous spread of virus. There scems
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of iafzncy. The esseotial fearures of herpetic Iesions in the iaceraal organs
atc necrosis and typical intranuclear inclusion bodies (Zuclzer and Stul-
berg; Pugh, Newns and Dudgeon; and other authors). .
Cases of herpes simplex infection of infancy may fave been doscribed
under the term “salivary gland virus disease,” “inclusion discase™ or
“cyromegalic inclusion discase™ since the histopathology of both in-
fections s very similar, even identical; and laboratory diagnosis of herpes
simplex has often been emisted. In eytomegalic inclusion discase, inter-
stitia myocarditis has already been reported, but in herpes simplex it has
a0t been observed, Pugh, Newns and Dudgeon mentiosed in coancction
with their case of bepatic necrosis in disseminated herpes simplex, that

the myocardium was palee thaa normal and showed dloudy swelling and
edema,
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Neurotropism is shown by the experimental and human encephalitis.
But according to Seiffert the herpes simplex virus is to be regarded 35
pantropic since it can cvoke alterations in all the three germinal layess.

Cardiovascular involvement has scarcely been scen in humasn herpes
simplex infection. We obscrved 2 severe herpes encephalitis following 2
primary herpes simplex over the left knee region in a woman, 28 years of
age. There was fever which returned to normal levels by lysis duriag the
first seven days of illness. The patient was suffering from severe head-
ache, nervousness, disturbed sleep. Her speech was slow and incohereat.
There was transicat dimncss of vision, transient pupillary changes, but
normal discs. Alterations of reflexes, abnormalities of taste and smell were
preseat. The development of an increasing titer of circulating antibodies
against herpes simplex was found. The encephalitis Jasted for three
months and was followed by a long period of neurocirculatory asthenia.
An explanation of this citculatory asthenia cannot be offered. Ir may be
attributed to injury of the vasomotor ceaters in the brain or to exteasive
involvement of the brain. A myocardial injury is improbable; the elec-
trocardiograms were always normal,

In the clinical picture of herpes simplex as the causc of fulminating
visceral disease of the newborn, accordin g to Zuclzer and Stulberg lesions
of the conjunctivac and skin arouse 2 high degree of suspicion. Olbcr\\:isc
the cases are remarkably similar, with the onset of the systemic reaction
about the fifth to seventh day of life, fever or hypothermia, increasiog
icterus, lethargy, respiratory distress, vomiting, dyspoea, cyanosis, 20d
the rapid development of a state of circulatory collapse. Enlargement of
the liver and sometimes the spleen complete the similarity of this picture
to that of bacterial sepsis which will always be thought of whea skin or
mucous membrane lesions suggest a portal of entry for bacteria. Such
lesions are equally well suited to the entry of herpes virus. But surface
lesions may be absent or so inconspicuous that a cligical diagnosis Qf
herpes does not suggest itself even in retrospect. Visceral lesions attri-
butable to the herpes virus are much more limited in distribution and, on
the whole, much less severe in older than in new infanrs.

Bue the occurrence of herpetic hepatitis with fatal outcome directly
attributable to the discase raises the problem of the frequency of viremia
and of visceral lesions in primary herpetic infections not only of infants
but also of older children and adults. In any event, viremia is probably 2
frequent, if not a regular phenomenon during primary herpetic infections
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The discase is diaguosed, according to Rivess, by the knowledge of ex-
posure co the viras in the laboratory or to theinfected poulery, by isolation
of the virus from the conjunctival exudate and its identification by means
of the hemagglutination inhibition test and by determination of the
devel of specific lizing antibody by test on paired sera col-
lected from paticnts during the acute aod convalescent stages of the
disease.

Neweastle discase virus rescmbles influenza virus in its ability to grow in
fertile eggs, in the production of chick red cell or other red cell-hemag-
glutination. Despite similar biological propertics, serological tests show
1o antigenic relationship between the vituses of influenza and Newcastle
discase. Moolten and Clark reported a case in which the virus of New-
castle discase was isolated from the blood of a woman shortly after sub-
sidence of acute hemolytic anemia with autohemagglutinative vascular
phenomenz. During the active stage of the disease the patienc had an
eruption resembling that of acute disseminated lupus eryth

Moolten, Clark, Glaser, Katz and Miller reported blood stream in-
vasion by Neweastle discase virus associated with hemolytic anemia and
encephalopathia. It is suggested that the virus may circulate in the
blood, be adsorbed to crythrocytes causing hemolytic anemia, intermittent
intravascular hemagglutination and, in vitro, autoagglutination of red
cells, Perhaps such iafections ate usnally latent but become provoked by
non-specific stimuli or reduction in noa-specific resistance. There may be a
possibility virusisa b ic ageat in humans 20d may
be the cause of an acute hemolytic ancmica b

: ut further studies will be
oecessary to define dts practical clinical significance,

N 1
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2. Beager's Disgass
Behger's disease is 2 relativel it i
Bh d y rare disease showing thr i
l:;vcmabl: $igas common to all cases: recurrent irri:ocfclid:c ab;s:: M{d
mucosa of the mouth and superficial genital ulcers, A’:CSrdin: ::



CHAPTER IV

Diseases of the Eye

InvorLveMeNT of the eyes occurs in 2 series of viral infections. Smallpoz,
measles, herpes simplex, herpes zoster and infectious mononucleosis can
affect the eyes. Lymphopathia venereum may produce various ocular
conditions. Cat-scratch discase may be the cause of Parinaud's oculo-
glandular syndrome in which the conjunctiva is the sitc of the primary in-
fection followed by regional lymphadenitis. The ocular manifestations of
infectious mononucleosis may be divided into two groups:

1) Those possibly duc to direct involvement of the cyc and its adnexes
by the characteristic pathologic lesion of infectious mononucleosis.

2) Those affecting vision and the neuro-ophthalmologic apparatus
owing to a more remote occurrence of the lesion most commonly iavolv-
ing the central nervous system (Tanner).

Trachoma and inclusion conjunctivitis are viral infections of the ex-
ternal eye. The virus of inclusion conjuactivitis may causc urethritis ax_ld
cervicitis. Also, cpidemic keratoconjunctivitis (virus-keratitis, keratitis-
punctata, superficial-keratitis) is caused by viral agents. Newcastle dis-
case and Behget's discase are viral infections of the cyes.

1. NEwcaster Diszasg

Newecastle disease breaks out in epizootics (animal cpidemics). It
affects primarily birds and is characterised by viremia, signs of invol_ve-
ment of respiratory, gastro-intestinal and cenral aervous system (aviza
pacumoencephalitis). Most animals are highly resistant to potent labo-
ratory strains of the virus; man is rarely infected. In man the virus causes
unilateral, superficial conjunctivitis without involvement of the comea
and with pre-auricular lymphadenitis. There may be headache, discomfort
and chills, an influenzal type of illness. It may produce rhinitis, pharya-
gitis and bronchitis (Sicgert, Haussmann and Maooweiler). It may cause
poliomyelitis-like symptoms ia children or, perhaps, pncumonitis in
adults. Bur the ocular manifestations are the established instances of
human Newcastle disease. The illness is of shore duration and usually
without sequelze. No sigos of cardiovascular involvement have been
described in acute human cases. The discase mainly occurs in people who
work in Jaboratories or otherwise handle infected birds.

58
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Xidsey sad Yiver, broacbopacamonia and puimonal edema. The fadings
in the postetior segment of the cycball~wu_h the optic netve au.zckn!—-
preseated scattered perivascular rouad cell infiltration and cell invasion
around the central reciaal artery and its setinal branches, in the chorioid
20d the sheaths of the optic nerve. Silfverskioeld obscrved, at autopsy,
encephalomyelitis with softened and pecrotic areas in the pedundles, the
bulb 20d the upper pare of the spinal cord. .

Perivascular cellular infiltrations may develop not only ia the eyes but
alsq in the brain, kidacy, liver and other orgaas. Geacralized vascular
damage scerss to be possible in Behget's disease. Curth thoughe chac the
‘manifestations of the ceatral acrvous system may be perhaps explained by
distarbaaces which begin 2s vascular Jesions most probably in the veins.
This is also the opinion of France, Buchanan, Wilson and Sheldoa. In
some cases cardiac valve disease has been reported, but these conditions
may result from other causes and in one case of Feigenbaum aod Korn-
blueth the presence of endocarditis was suggested bue the diagnosis ap-
pears not 10 be cleacly established. Thrombophlebitis was reported in
‘more than 25 per cent of cases. Attacks ia some instances were multiple.

Lemke stessed the frequency of vascular alterations in Behget's disease
and mestioned affections of the vessels of the uveal tractus, the cenrra)
pervous system, hemorrhages into the skin and mucous membranes,
thrombophlebitis, hemoptyses, myocardial damage and coronary in-
sufficienicy. More atrention should be paid to the possible cardiovascular
involvement in Behget's dusease, especially in the usual chronic and re-
curent Cases. Behget's disease must be added to the list of infections
produced by peurotropic viruscs. Treatment wich cortisone and corti-

cotropine was tricd; some results were disappointing (France, Buch:
Wilson and Sheldon), oA lacrory and

: but recent authors reported more satisfactory and
encouraging effects
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Feigenbaum and Kornblueth, Behget's syndrome needsa correction insofar
as the ocular symptoms comprise not only uveitis but also neuroretinitis.
On the basis of the studics of 32 cases, Behget concluded that the ocular
lesions actually begin in the retina and optic nerve and the uveal disease
manifests itself later. Both cyes were always affected simultageously ot
the one after the other. In addition to the three major manifestations other
signs and symproms may accompany the disease. Possible associations ate
phlebitis, cncephalo-myelitis and ~meningitis, anemia, headache, and orch-
itis. Encephalitis cases arc reported by Knapp, Berlin, Alm and Ocberg;
Silfverskioeld, Thomas, Curth, Alma and Magni; and Herrmana. Ocular
and other manifestations acc recurrent. There is o doubt that Behget's
disease is a generalized disease and not a series of local pathological proc-
esses unconnccted with one another. The gravity of the discase is demon-
strated by the frequent fatal outcome.

Behget proposed that the discase was caused by a special virus, although
he was unable to demonstrate one. The results of his histopathologic m.d
baceetiologic investigations of the aphtous lesions and of his cxperi-
ments oa animals were consistently negative, but he insisted that he gb-
served inclusion-like forms in smears from the hypopyon of the anterior
chamber and from the apheac. .

Alm and Ocberg were able to produce retinitis, uveitis with hypopion,
and meningoencephalitis in rabbits through four generations. A viral
origin was also assumed by Katzenellenbogen, Silfverskioeld and.Scz:r.

Sezer isolated a virus from each of three patients with Behget's discase.
In cach instance the virus displayed the same cultural and serologic propr-
ties. It caused typical encephalitis in mice and produced in the cyes of
rabbits a discasc similar to the discase in man. Positive compltllfm‘
fixation and neutralization tests indicated thac special antibodies against
this virus are being produced in the blood of patients with the discase.
The virus multiplied in the chorioallantoic membrane of a fertile cgg, and
in the yolk sac, and caused the death of the embryo in 2 high percentage of
experiments. The virus killed guinca pigs by causing hemorrhagic lobar
pncumonia. The virus passed through a Scitz filter with double pads. The
diameter of the vitus particles is about r00 millimicrons. .

Fatal cases of Behget's discase showed meningitis, multiple nccrotic
areas and diffuse perivascular round cell infileration in the brain zn.d the
spinal cord. Berlin found diffuse perivascular round cell infiltration in the
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Iidacy and liver, bronchopneumonia a0d ?ulmanz.! cz}:ma. ‘The findings
in the posterior segment of the cycbﬂl-—-wn.h the optic oerve att'ack:sg-
prescated scatcered perivascular round eell infiltration and cell invasion
around the central revioal artery and its retinal branches, in the chorioid
2nd the sheaths of the optic nerve. Silfverskioeld observed, at aucopsy,
eacephalomyelitis with softened and neerotic areas in the peduncles, the
bulb sad the apper part of the spinal cord.

Perivascalar cellular infiltrations may develop not aaly in the eyes but
also in the brain, kidney, liver and other organs. Generalized vasculas
damage seems 10 be possible in Behget's disease. Curth thoughe that the
manifestatioas of the ceatral ncrvous system may be pesbaps explained by
disturbances which begin as vascular lesions most prabably in the veins.
This is also the opnion of France, Buchanan, Wilson and Sheldon. In
some cases cardiac valve disease has been reported, but these conditions
may result from other causes and in ope tase of Feigenbanm aad Xotn-
blucth the presence of endocatditis was suggested but the di is ap-
pears tot to be clearly established. Thrombophlebitis was reported in
more than 25 per cent of cases. Attacks in some instances were muldiple,

Lemke stressed the frequency of vascular alterations in Behget's disease
2nd meationed affections of the vessels of the uveal tracrus, the central
nervous system, hemorthages into the skin and mucous membranes,

o P dial damage and coronary in-
sufficiency. More artention should be paid to the possible cardiovascular
iavolvement in Behget's discase, especially in the usual chropic and re-
current cases. Behger's disease must be added to the list of infections
pﬂ;dnc_:d by neuromopic viruses. Treatment with cortisone and corsi-
couropiae was ttied; some results were disappointing (France, Buchanaa,

Wilson and Sheldon), but zecent auth is {
hateit c“Rm-) ars reported more satisfactory and
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Feigenbaum and Kommblucth, Behget's syndrome needsa correction insofar
as the ocular symptoms comprise not only uveitis but also neuroretinitis.
On the basis of the studics of 32 cascs, Behget concluded that the ocular
lesions actually begin in the retina and optic nerve and che uveal disease
manifests itself later. Both cyes were always affected simultancously or
the one after the other. In addition to the three major manifestations other
signs and symptoms may accompany the discase. Possible associations are
phlebitis, encephalo-myelitis and -meningitis, anemia, headache, 20d orch
itis. Encephalitis cases are reported by Knapp, Berlin, Alm and Ocberg;
Silfverskioeld, Thomas, Curth, Alma and Magai; and Herrmann, Ocular
and other manifestations are recurrent. There is no doubt that Behget's
disease is a generalized diseasc and not 2 serics of local pathological proc-
esses unconnected with one another. The gravity of the disease is demon-
strated by the frequent fatal outcome.

Behget proposed that the discase was caused by a special virus, although
he was unable to demonstrate one. The results of his histopathologic an.d
bacteriologic investigations of the aphtous lesions aad of his cxperi
ments on animals werc consistently negative, but he insisted that he ob-
served inclusion-like forms in smears from the hypopyon of the anterior
chamber and from the aphtac.

Alm and Ocberg were able to produce retinitis, uveitis with hyPOPiP“-
and meningoencephalitis in rabbits through four gencrations. A vira
origin was also assumed by Katzenellenbogen, Silfverskioeld and Sezer.

Sezer isolated a virus from each of three patients with Behget's discase.
In each instance the virus displayed the same cultural and scrologic proper-
ties. It caused typical encephalitis in mice and produced in the cycs of
rabbits a diseasc similar to the discase in man. Positive complement
fixation and ncutralization tests indicated thac special antibodics against
this virus arc being produced in the blood of paticnts with the disease.
The virus multiplied in the chorioallantoic membrane of a fertile ¢gg, and
in the yolk sac, and caused the death of the embryo in a high percentage of
experiments. The virus killed guinea pigs by causing hemorrhagic lobar
pncumonia. The virus passed through a Scitz filter with double pads. The
diameter of the virus particles is about 100 millimicrons.

Fatal cases of Behget's disease showed meningitis, multiple necrotic
areas and diffuse perivascular round cell infiltration in the brain and the
spinal cord. Betlin found diffuse perivascular round cell infiltration in the



CHAPTER V

Respiratory Diseases

1. InrroENZA

InrLuenza is an acute infectious discase of man which is caused by
viruses of the influcnza group. The illness is characterized by fever,
prostration and an affcction of the respiratory tract. Influenza alone c2a
‘produce pncumonia but there is often 2 tendency to secandary pulmonary
infections. Influenzz occurs cpidemically and sparadically. Variations of
the influenza viruses overcome the host's immuaity. Influenza viruses are
ugequalled by most other viruses in their notorious variability,

Although the disease is caused by cither influcnza A or influenza B
strains, which are antigenctically separate, or by both at once, major
epidemic outbreaks are ateributed chiefly to virus A strains. Virus C is
caly rarely found, has not been obscrved in any major cpidemic and causes
milder symptoms than A or B.

It has been suggested that there should be in influenza, a continuous
selection of antigenic variants. The viruses undergo successive antigenetic
changes from one epidemic to the next. Individual members of an influenza
virus strain may be provalent onc time and then dectease and disappear
while new members take theit place. Others think that influcnza viruses
contain 2 number of antigenic components which uadergo quantitative
changes or re-arrangements within the virus pasticles from one epidemic
to another. Every influenza epidemic now appears to be pandemic. Preva-
leat virus strains though widcly separated in areas ate at the same tim
relatively homogeneous. While the antigenic analysis has, to some :
:luc}dzt:d the geographic pattern of the epidemic xpr’:ad of in:'lx et
dufmg the last years, it has thrown o light on other feature "l"‘hmﬂ
i thlc possibility that some envi 1 fraruses may o e

¢ local course of an outbreak but there ma iologi
seristics of the causative virus which are ngta::lcl::::l?};‘)g‘u‘ :l?uas-
conseruction (Smith, Wesewaod aad Belyavin), s aatigenic

In influenzal disease, there is an incubation period of 2 few houes or

P t0 43 after which the patieat suddenly gets ill with shivering, lassi.
ck aad liaubs, risc of temperatuse

tude, prostration, aching of the head, ba

rs
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generally characterized by sn inclipatien to c%rcuhmry fatluce (Bcllon.x,
Gonheil, Hast, Hubere, Katdseorf, MacKenzic). On d.n: u‘(h:r hand in
some texts of internal medicine 3ad cardiology no mention is made of in-
fueoza 2§ a cansative factor in cardipvascular disorders. Inﬁua.\u myo-
cardicis has been described by the oMer geoeration of dinicisas; aote
Leichtenstern (3846). Wulwmana ia 1539 cousiderably dt:pcnfd oux
knowledpe of infleenral myocasdicis by a monograph of ouxsu{zdmg im-
garcance. Fioland, Parker, Barnes and Joliffe discussed the relation of z_hc
inftacozal virus to cardiac dsmage 2ad were the first co suggese thae cardiac
fesions ase the result of infection with influcaza A virus. It has been maia-
nained that arculatory faiture 1n influcoza should be due to gentral vaso-
smotor paralysis. Wuhrmans pointed out that 3 distiaction shauld be made
between myncasditis and a funcdonal drcalatory failure in influcaza.
According to Bramwell and Kiag, acurocitculatory damage often follows
influenza. In White's opinon, the weakness and cardiovascular symproms
that 5o often follow severe influsnza and may persiss for weeks ar even for
months, should be ascnbed 1o 2 marked newrodisaulatory asthenia caused

by this particularly exbausting disease rather thaa to involvement of the
heart fuself

Christian described 2 imbal

mn
tatly coovalescence. It is not easy to evaluate the relations bet;::n
influcara aod cardiovascular symproms and signs. Cardiat and exwra-
cardiac factors 10 the lop of cardi lar disturh shauld
e dustinguished. There is much rel to acknowledge the i
beltw::n infiuenza and cardiovascular disease because similatity of many
clinical entities makes an accurate inflacnza diagaosis solely on the basis
of sympromatolagy very difiicult. Lack of knowledge as to the tavsative
agent in many cases should nor, accarding co Wuhrmann, make us asglece
or m{dmsumacc the manifold irrcfutable clinical observations. Today
the diagnosis of influenza disease can be directly achieved in the culy
stage by secovesing the virus from the nose or throat of the patienr; in
facal cases it may be abtamed from the lung A certain diagnosis canbe
obtained by fixation or lization tests for zntibodi
provided that serum can be examined from the patienr carly in the infec-
uon and 2g2in on about the twenticth day of iflness.
For many complications of inflecnza, secendary bacterial invasion seems
‘S‘:z:; ‘12:; rule. Tof) b ia has 2 pacticelar predilection for
ylacoccus aureus aad its presence farther suggests the dizgaosis of
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tQ 103“’, and frequent pulse. A fow moist riles appear over the lower lobes,
posteriorly, or some scatrered thonchi may show. The temperature re-
curs to normal about the third to fifth day, and recovery follows. &
numl?cr of cases develop bronchitis and bronchopacumonia. The tempera-
wure is berween 100 and 104°, the pulse may be rapid. The patient is cys-
notic. Cough is troublesome, the sputum often contains blood. Examioz-
tions of the lungs show rhonchi, riles, weak breath sounds and arcas of
dullness.

According to Mulder and Stuart, two main varietics of complications
of AX?M: lower respiratory tract arc f 1y observed—influeazal bron-
chitis and broachiolitis~—and infl Ip ia. The danger of infls-
enza appears to lic largely in the pulmonary implications associated with
thxs‘ discase. On the other hand, influenza virus A infections occus with
b:mgn }_)ulmomry infiltrations, in which also no myocardial or hypo-
tensive involvement has been demonstrated (Scher and Jaruczewski)

There arc large numbers of deaths reported as due to influcnza 2
especially among people over fifty-five. No other discase affects such 2
high number of the population and causes such a sharp rise in the death
rate.

) In Burnet’s opinion, influcnza viruses A and B are pncumotropic: they
invade and multiply in cells lining the upper and lower respitatory past
sages. The influcnza virus cstablishes a focus of infection somewhere in
the respiratory tract in a typical attack. ** Here aa eprehelial cell is invaded
and the virus multiplics causing nccrosis and liberation of virus in the
epithelial surface. Further cells are infected, and the process contigucs
sweeping over the epithelial surface like a praine fire” (Buener). The
pandemic virus of 1918/19 was probably similar antigenctically to iu-
fluenza virus A but posscssed the biological propesty of attacking the
alveoli as distinct from the bronchi and perhaps of affecting vascular
endothelium also (Burnet and Clask). According to Mulder and Stuast,
the potentially pncumotropic property of influcnza cannot be ignored
and some strains of influcnza may multiply more readily in the humt
lung.

A relationship between involvement of the cardiovascutar syscem and
influcnza has been known for a Jong time. Some authars are of the opipion
that it is a more or less frequent cause of cardiovascular Jisturbance. It
has been mainsained chae no other discase~—cven in non-fatal cases—is
likely to produce s0 much damage to the heart; and that this infection is
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tion, edema of alveolar walls and infiltration of mosacytes. Thetc W:;
swelling of the cells lining the alveoli. In xhc. second casc of uncomplicat
prcumonia there was dilatation of ductuli alveolares and the alvcclz_r
walls were lined with dense hyaline membranes. Desquamadion of epi-
thelium was limited to the alveoli. Such hyalice m:mbn‘ucs resemble Lh.:
membrancs swhich have been observed in fatal cascs during the 1918 epi-
demic (Goodpasture, LeCount, MacCallum, Wolbach). .

The jul 1p ia may be coasidered as a resule of severe capil-
lary damage, subsequent increased permeability of C‘PE“"‘“ and leakage
of protein and clectrolytes into the tissues. Accarding to Bu:d:n and
Coopxr, there may be 4 rapidly spreading } hagic p Blood
Ieaks into the alveolar sepra. The patients exhibit sigas and symptoms
of a rapid pulmonary failure which scems to be out of propartion to the
tocntgen changes ia the chest. Sometimes an increasing haze may envelop
the lungs from the periphery toward the hilus becoming dease and con-
fluent from hour to hour until no acrated lung remains visible. These
changes are not specific and are found in other conditions brought about
by altered pulmonary permeability. Not too severe cases also show evi-
dent oxygen want and positive pressure oxygen may bring about relief
and recession of the condition. The capillary syndrome in influcnza is
associated with hemodynamic deficiencies (hypotension, decreased circu-
latory blood volume) and may lead to peripheral collapse, shock and,
10t too rarely, to death. Pulmonary vascular changes in influenza caused
by capillary damage and their sequelae ocour more frequently than is
geacrally recognized. Early administration of whole blood, plasma and
plasma substitutes plus norepinephrine may be life saving.

Iq w0 cases of acute myocarditis described by Finland et al. influenza
A vires was the cause of direct cardiac involvement. On
dicd of cardiac failure and had a minj of p y
The other died nf an ive acute broachop iz from which no
: bacterial pathogen could be d. Infloenza A was isolated
rom the fungs of both cases. The autopsy in the firse case revealed an
extensive myocarditis with necrosis of occasional muscle fibres, in addi-
tica there was 2 moderate cellular infiltration of the imczs:iu“al tissue.
The myocarditis of the first paticat was of approximately two to fou;-
weeks' duration, the total duration of the second case was about ai

thh:'r dinif{lly nor histologically is there any daube a::: ::::ot{:.

rence of interstitial myocarditis Cwith or without degeneration of musd;

¢ of these patiears
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influenzal poeumonia during an epidemic (Wollenman and Fialiod;
Mulder and Stuart; Jennings). Staphylococeal infection has ag unfavorable
influcace ou the resistance of the epithelium to infection with infueass.
On the other hand, the penctration of staphylococc is apparcatly facili-
tated by the epithelial lesions and the pulmonary cdema produced by
influcnza virus (Verdinde and Maksceniaks).

According to Mulder and Stuart influcaza bronchitis and bronchiolitis
is seen at all ages and is a serious condisian in elderly persons and fa those
afflicted by some chronic discase of the respiratosy trace or the heast, {x
vatics in severity but usually clears up promptly in patiens with previ-
ously healthy lungs once the temperature is normal. Patlents suﬂ'cr{ng
from broachialitis usually recover but if the pacicat has a pre-cxistiog
disease, death may oceur.

Mulder and Seuart emphasized that lidation of the luags may
develop during the course of the febrile phase of an influcnza infection
or may follow after an interval of time which may be bricf or may fast
for some days, during which time the paticat may have made an apparest
recovery from the primary ateack of influenza. There is no constant anﬂ
invariable clinical picture to which the cerm “*influenzal pneumonia
can be applied. Buc fulminant cases present a characteristic picture and,
if for no other reasons, the teom “influenzal poenmonia’ deserves tobe
retained to draw attention to these patients. In the most fulminaat cases
dyspuca, bloody sputum, cyanosis and circulatory collapse may be fh‘
main findings and death may supervene within 24 to 48 houss. Physical
signs of consolidation are frequencly obsceved; riles, weak breath sousnds
or patchy broachial breathing are she chief findings at fitst, Jacer the classi-
cal picture of pocumonia and its camplications may develop. The oecur
rence of a feeble, rapid pulse, low blood pressuce, cyanosis, cold extremities
and sweating may indicate peripheral circulatory collapse which occus
in the severest clinical grades of pneumonia. Then, the paticnt with
influcnzal-staphyloccal pncumonia may resemble superficiafly a case
myocardial infarction with resulrant pulmonary edema and a shock-Jike
state.

Parker, Joliffe, Batncs and Finland described two cases of influcaza.
Ose individual died of hear failure and the other of pneumonia, Neoor
tizing lesions of broachi and bronchioli did rot occur in their uncompli-
cated cases of influcaza preumonia. In the fata) case of hears failusc the
cellular seaction in the lungs consisted of perivascular round cell infiltra~
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it i i frequently
Mild myocarditis during and after influcnza occurs more
than the xyaxc fatal cases; it often appears 131 3 subclinical form and not

rarely remains ized. The main symp of mild_ myocarditis
after influcnza are lassitude and often pain in the cudxlzl region. 4t
Frequently there is 2 subfebeil D a rapid pulse

ost of proportion to the temperature, frequently 3 slow pulse, hypo-
teasioa, further accdlerated scdimentation of erythrocytcs. Aa electro-
cardiogram should be taken in suspect cases, and the period of observa-
tios shoald be prolonged until normal tracings are obumcd.. or \xm.ﬂ
progressing of at Litics stops. The ce of clccuourdi'ograp}‘uc
changes and their slow disappearance during and _zﬁct fhc 'mf:tuou
speaks for the presence of myocardial foci in connection with ‘nﬂug?xu.
Thesc changes are at a maximum in the first week after fever has s\ﬁ{sxdcd.
They disappear within two or three weeks, although in rare cases it may
take months. In mild cases the elecrrocardiographic findings were various:
arrhythmias, inversion of T waves in fead { and lead H and fa chest leads
and prolongation of the PR iacerval. Bue chaages ia the clectrocardiogram
durigg and after influcaza may be produced by a combination of forees
which are very different; such forees are infection, autonomous imbalance,
drugs, aging, concentration of cerrain clectrolyres, the position of the
paticat It is often impossible to make a decision as to the causation of the
elecrrocardiographic alteration in a parncular case of influenza.

The mildness of symptoms in influenza may be due to the diffuse diseri-
bution of some toflammatory lesion in the heart so that they produce
insigasficant or scarcely any el diographic or other disturb
atall. Getting up from bed too carly after an attack of influenza, or in-
safficicat bedrest during the attack, serves—although involuntarify—as
an "effort test " Myocarditis was suspected when, after the patient had
already got up or when there had not been any sufficieat bedres ac all,
subfebrrle temperature, fatigue and pain in the cardiac region occurred.
The symptoms were rehieved by renewed and complete confinement to
bed T_hc appearance and disappearance of myocarditis could be folloseed
Ez’s::a::::u;m:dmgnmx Recovery could be assumed when the effort

g up was not followed by slg;u o;:gmpmms of myocarditis;
\ complete rest will effe v
X lfrolongmou of the duration of the QT interval may ocusic:;:\:l;o;?,;
ia influenza (Lyon). The finding of 2 prolonged QT iaterval reprog
manifestation of the impairmeat of the fuactional integri fpr e
cardium. In such patieats these is of o the myo-
ten 2 teadency co fainting, These

2ad 1 consequent easly instirution of
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fibres) in connection with inflacaza alchough an exact ctiologic-bictetio
l?giCﬂ causc may be clarified only in exccptional cases. According 10
Finland, ct al. a roview of the literature of the pathologic changes in the
myocardiuvm in infl reveals considerable differences in opinion.
Leichtenstern described the picture of severe and occasionally faral myo-
carditis afeee an uncomplicated influenza. He obscrved that death usually
accurred during convalescence and that danger to the heare was greasest
if there had been morbid changes previously. This author srated that the
changes in the heart were duc co complicating infections of the lungs and
that such alterations were found in any acute iafection (pareschymuatous
and farry degeneration).

Kuczinski and Wolff observed that the myocardium showed no charae:
teristic marphologic changes in their influenza cases. Opie stated that
the heart muscle showed lictle evidence of injury, as did Klowz,
Winternicz, Wegelia,

Lucke, Wright and Kime described cloudy swelling and edema 95
intesstitial tissue of the heart. Kirch seported degencrative changes 10
the myocardium bus only very exceptionally inflammarary aftesatioas [
the lace stages of the discase. Schmort stated chat he had gever sec such
widespread and exsessive myocardial damage in any other infections
diseasc. According to Roulet the role of mixed infections is probably
much mote important in causing damage to the heact than the caussd
agent of influenza.

In Wuhtmans's opinion influcnza had alrcady subsided when sever
cardiac involvement set in as though it came as a “second disease.
Whether this presupposed a renewed infection or whether the origimf
infection had spread he could not decide. In any event, chose patiests
whose hearts had not been pormal previously were in particular danger.
In the severe cases of mainly inceestitial myocarditis, heast failure occuw
pied the foreground. Electrocardiographic findings in his cases were
usually slight or negauve, There was an increased seduneatation fase of
erpthrocytes, increased globulins, lencocytasis and shift to the lefe of
leucocytes as well as subfebrile temperatures. According ro Finlaod ¢t al.
the cardiazc discurbances in influcnza were bradycardia, extrasysioles,
partial and complete heart block, sinus nodat block, altcracions of the
various complexes and T wave changes in the electrocardiogram. Hyper
tension has been frequently observed. The symptoms described as accont-
panying included weakaess, dyspnca, palpitations, anginal pain, extremne
malaise and Adams-Stokes ateacks; 2nd even sudden death may ocews.
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observed. Also at this stage there is not clear~cut sympathicotonia. We
6 a abiliy of nction of the autoomous nervous $ysic; d{ﬂ bf;“‘
gessurc and the pulse rate already vary widely d\frmg the t few hys
o the disease. In the second stage, when fever subsides, vagotonic-trop d?-
trope symproms are obvious, the blood pressure decreascs, bradycardia
is often preseat although in a numbet of cases sympathotonic symptoms
remain predominant. Earlier instabilicy is no prerequisite .com!u.mn
fae these prolaaged 2nd increased reactions to influenza. In Leu's opinioa,
the influenzal infection is likely to disturb the cquilibrium of the autono-
mous nervous system for some time in a measure, as it occurs in patieats
with autonomous instability ' naturally," i.c. through their copstirution.
But amang individuals in whom (owing to constitution 2nd herediry)
there is anyway an increased tendency of the vegetative centers 1o feact
differeatly, influeaza seems to be particularly prone to elicit rapid and
intensé reactions on the part of the circalation, particularly beyond the
fortieth year of life. Acute neurocisculatory asthenia is the most frequent
ardiovascular complication of influenza. Its symptoms are fatigue, weak-
ess, chest or p dial pain and tend palpitati dizzi
fainting, and dyspuca. There is tachycardia, while the size of the heart
and cardiac sounds are normal. The blood pressure is sometimes elevated
but labile. In mild cases there is only an abnormal pulse rate and palpira-
tions, while in more severe cases angina pectaris-like symptoms have
been observed. Electrocardiographic alterations are usually absent but
in several cases some of the T waves were flat, even inverted. These
aleerations may be very labile.

‘The significance of ncurocirculatory asthenia is usually underrated, and
the _r:suhing disturbances of the circulatory dynamics require close at-
wadon. Accordicg to Schimert, the dysfunction of the autosomous

centers represents, perhaps, the most important reason for the breakdown
of the urculatory econom;
iaguished from .

y. In sympathicotonic overactivity—as dis-

g y~the heart is exposed to the
danger of coronary insufficiency in spitc of an increased coronary blood
flow. In vagotonia the axygen cconomizing effect is more important for
the h_can than the influence of increased vasoconstriction of the coronary
;nu}cs. The sttain on the coronary blood vessels in paticnts with pre-
l.‘ummam sympathlmc imbalance is increased in accordance with the
high oxygen fequiternent of the heare which ruas parallel with the
inarease of mechanical activity (Schimere and Zickgraf)., Thetefore, in
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cases should be distinguished from fainting of a different criclogy in the
eatly convalescence of influenza such as neurocirculatory asthenia of
vasomotor imbalance. In the presence of an cnergetic cardiac insufficiency
the QT interval is prolonged. According to Hegglin the picture of 20
energetic (sometimes plus dynamic) cardiac insufficiency of the heart may
be similar to that occurring after myocardial infarction. In both the pulst
is small, the blood pressure low. Differential-diagnostically encegetic car-
diac insufficicacy should be distinguished from peripheral collapse which
is not accompanicd by clectrocardiographic changes, and in which the
shortening of the Q-second heart sound is also absear. However, the
measurements of the QT interval may only be useful if there is no hyper-
tension, cardiovascular discase or arteriosclerotic heart discase, since these
types of heart discascs also show a prolongation of the QT interval
(Hegglin, Alexander, Ferter, Harvey and Cornaud).

In ewo of Lyon's cases there was a reversible encrgetic insufficiency of
the heart following influcnza. In these cascs the electro-cardiographic
findings were chiefly instrumental in establishing the correct diagnosis in
cases where episodes of dizziness, fainting and exhaustion were present.
The measured QT was greater than the upper limit of normal. One of
the cases was complicated by tonsillitis, the other by hypesthyroidism.
The disappearance of the prolongation of the QT after recovery from
complicated influenza showed the significance of the infection for the
causation of that.disturbance.

Acute neurocitculatory asthenia is 2 common accompaniment of infec-
tion though the reverse is not true (White). Thus ncurocirculatory
asthenia is a frequent complication of influenza (Bramwell and King).
In these cascs it results from the infection and/or from acute strain. Ac-
cording to White we must (until we know more about it) regard cimﬂf'
tory asthenia as a disorder of the autonomic nervous system. In Burnet's
opinion, the typical toxic onset of influenza is in all probability accounted
for by the absorption of products of the widespread almost simultancous
damage to the cpithelial cells. It has been assumed that in influcnza the
autonomous imbalance may be produced by products of degradation and
by absorption of concomitant bacteria and their toxins. 'I'fu's central
vegetative disturbance manifests itself by a state of irritmo.n o.f.thﬂ
entite circulztion. In the firse days of influcnza, when fever is rising,
sympathotonic-ctgotrope sigas and symptoms sud.l as rl:sc in blood pres-
sure, tachycardia, palpitations, sometimes precordial pain, are frequeatly
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body. The question arises as to whether d:c influcnzal 1_?1{:“!00 and its
complications should be treated with i s (peaici ;“s-‘ tfHat';is
cin, Autcomycin, Chloromyectin, Tesramycin). Mu.lfl:r and Stuari Hwi
stressed the nced for carly antibiotic 20d su.lfonnmdc ‘lha'zpy of infl o

enzal pucumonia adjusted for conditions arising from different causative
crganisms. The declining of mortality among f-'hc lower age group may
be 2 result of chemotherapeutic agents now available. .

Horsfall thoughe that antibiotics do not produce favorable results an
do not shoteen the period of influsnza. Others bchcvc'(hu the degree of
improvement produced by the use of antibiotics is :.onsldcx_zblf. The ftf:ct
say be on secondary bacterial infection. Antibiotics are mdluuv:d. inall
influenza patients who are gravely ill; pocumaniz aad myocarditis may
be improved of even avoided by this treatment. . . i

In influenzal p iz with subsequent hemody dcﬁumcy., ine
fusions of whalc blood, plasma aad plasma expanders (Periston, Periston
N, Bi dextran, plus pinephriae) arc indicated. In acute cor
pulmonale intravenous infusions should be discontinued. Overloading the
arcalanion with fluids especially by the intravenous route may produce
pulmonary cdema. Rapid digitalization 15 cssential. Oxygen therapy for
cyanotic and dyspoeic cases is sometimes helpful.

As myocarditis 15 diagnosed, even whea there is only 2 suspicion that
it may be present, the patient should be stricely confined to bed, It is of
greatest importance to reduce the amount of work imposed on the heart.
Scdauves often ensure the desired relaxation. Nikethamide, Ieptazol,
caffeane, norepinephrine atc used to prevent a too prosounced hypotonia.

The ereatment of energenc (plus dynamic) wsufficiency of the heart in
influcnza has been confined to strict bed rest and Bedilanid intravenously.

In severe cases of acute neuroarculatory asthenia drugs with a periph-
etal arcalatory effece may be required during the carly stages. In most
cases of newrocirculatory sufficiency the exhaustion of the patient is the

fesult of the cxcessive enerpy expenditure by the body owing to the over-
acuvity of the autonomous Dervous sy

be restricted. Fatigue, weakness,
sintulation by tonics The par

stem. The paticac’s activity should
exbaustion require sedation rather than
eat should not be aroused to action; he
n:?ds_ rest for masntenance and for restoration. Aparr from strice bed rest,

this is safely and effectively achieved by Bellergal (Bellafolin plus Gyn:
egea plus Phenabarbitone). The total effect is an integrated sedation of
the entite antenomous nervous system. The usual dose is four tablers
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severe cases of acute neurocicculatory asthenia with sympathetic pre-
dominance the coranary blood flow is relatively reduced. Raab deaws
attention ta the cardiotexic cffect of the sudden release of certain amounts
of sympachicomimetic amines. A fatal outcome of acute acurocirculatary
asthenia as 2 consequence of exaggerated cardiovascular mobilization
alone is not known. It is not, however, altogesher impossible that where
the heart is directly damaged by influenza and where there has bees
cardiac damage prior to the infl { infection, the vegetative circulzcary
disorder occurring in conjunction with the infection may for once have 3
worse prognosis. Scvere cases of acute neurocireulatory asthenia with
coronary insufficiency following influenza are by no means rare. In acute
cases after influenza the sympathetically produced exaggerated cardio-
vascular mobilization has to be reduced. The prognosis of uncomplicated
cases is not bad. Recovery from a considerable degree of acute neurosic-
culatory asthenia is usual. But very often, in severe cases the period of
incapacitarion lasts for mare than one or two months. In the influcazal
infection neurocirculatory disorder is often of grearer significance that 2
coexisting myocarditis because it may persist much longer than the often
very transitary appearance of inflammatory cardiac lesions.

Summarizing it can be stated that the influenzal infection may cause
the following cardiovascular disturbances of which we know:

1) Pulmonary capillary damage and subsequent peripheral circulatoty
disturbances in the case of influcnzal pacumonia.

) Myocarditis—irreversible in faral cases, reversible in mild aod
moderate cases.

3) QT prolongation of the clectrocardiogram as a sign of impaisment
of the myocardium; cases are mostly reversible, but rare.

4) Acure neurocirculatory asthenia, a disorder of the autonomous neev-
ous system; cases are frequent and curable. .

The cardiovascolar disturbances may occur alone or in combination
with onc another.

* * »

In many complications of influenza the causative virus is ot the only
responsible agent. The influenza virus, by damaging the mucosa of the
respiratory tract 2ad the pulmonary capitlary bed, breaks down the defense
against the bacteria and helps to open the way for the development of
superimposed bacterial infection on this occasion. The influenza visus
together with other pathogens may bc deposited clsewhere in the
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7. Virus Przmionta

The wosm virus prcamaaia™ refers ro 48 acute pulmonary infection,
¢hat doss Bot confarm co the usna) pattern of bacterial pacumonis cither
dlinically, radiologically ot therapeutically. It is difficut to find cases of
parumonia where it can be said with costainry chat the virus alonc 5
operative (Jeanings). Virus pocumonia sesembles several viral and rick~
cusial infections in which laboratory data determing the etjological
aeat. 1a those casts the term virws pocumonia should be replaced by the
specific etiological oge such as orpithosis, psi is, influenza A or B,
Qfeer, etc. Clinically it may be difficult, cven impassible to establish
theetiology in 2 case of virus ia, but 2 virus dizgnostic laboratory
can differeatiate serologieally betwern lafluenea, psictacosis, lympho-
eytic choriomeningitis, Q fever and the atypical pacumonia of viral
origia associated with cold sgglatining and antibodics against pon-h
Iyt sweptococct known as the M. G.” of ather serains, I chis diffess
entiation js impossible, a betesogenous group of diseases is weated as a
sigle disease. The genera] term virus pocunsonis means, for alf practical
intents, that many other virus infecrions are incloded as well as the
ﬂ:tﬁon\ca'l_ucd by the yet undiscovered virns of “primary atypical
poruzonia.” The term “primary atypical pacumania™ is ambiguons; any
potomonia regardless of cause whase chatacteristics diffec from classic
porumonis is acypical. The inology, whether virus ia of
atypical parumania is vsed, remaing uosatistactory, ;
Vi““h‘ vy i3 is 22 zcute inf
sevese headache, coogh and other respiratory sympr
gapbically demonsrable deotitics (Repmanm, Sty Sh
Eervis). In sevese cases increasing dyspoea, cyanosis,
death may ocour, The frequency of virus pacumoniz

disease ch d by fever,
and by xadior
Showzas, Lee and
delirium, coma and
in geacral praceice i3
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daily, in severe cases che dosage may be increased up to six daily, Aftr
two or three weeks the dosage can be gradually reduced. Many pacicats
show a remarkable tolerantce to this combination of drugs and are relieved
by this treatment from exhaustion, oppression, and palpitations. Improve-
ment aoe only coucerns subjective complaints but also an objective teduc-
tion of exaggerated cardiovascular mobilization although, as a mateer of
fact, complete recovery can sometimes oaly be effected after scvers)
months,
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i wract. Some virus pncomonias give positive Wasssrmana,
;fz‘lj:; :t:dP l;a:gnl tests, but ncgadpvc Meinecke reactions. The occurrence
of hemolysic anemia in virus prcumonia has beea frcq\l:m.lyr reported. .

Chasacweristic histologic changes noted in the l}xngs of c.xght cases of

viral pneumnonia bave been reported by Parker, Joh.ffc znd. l?m).aml. Thfxc
+was 2 mononuclear type of alveolar exudate, aad lqtusll‘ual infiltration
predominantly of plasma cells, swelling and prohfzfzuon of ﬂ.vcolar
tining cells. & hyaline-like membraae within the alveoli was found in half
the cases. While the bronchioles not infrequently contained po\ymm'ph.o-
suclear leucocytes 20d, occasionally, some bactetia, lh:i.r walls were in-
flirated by mononuclear cells, and the epithelium was fnract. Bacterial
infection played a minor role except in twa cases in which there was some
abscess f There was ionally a focal infil

moponuclear plasma- and mast-cells in the interstitial
cardium or subcend i

of few farge
tissue of the myo-

g into che adjaccat
¥ and necrosis of myocardial fibres. Sometimes 2 & bagi
finid was found in the pericardial sac. Gore and Saphir found myocarditis

ia 32 of 322 patieats wath virus pacumonia.

Cardiovascular involvement 1s not regarded as 2 coaspicuous feature in
mild 204 moderate cases of vinus pucumonia but it occurs in adults and
children. In severe cases tespiratory embarrassment, cyanosis, drop in
blood pressure, relazive bradycardia or tachycardia, peripheral circulatory
collapse may occur with fatal outcome. Electrocardiographic alterations
Rave been observed in severe cases of viral pocumouia with facal ouccome.
Sigoaurcular tachycardia, low Ty aad Ty, inverted Ty and notched T
waves were interpreted 2s myocardial damage or digitalis effect in 2 fatal
case by Parket, Johffe and Finland.

According to Pamnton, Hicks and Hantman, virus paeumonia may also
beassoctated with myocarditis in not too severe cases. They found electro-
cardiographic abnormalities which had 2 temporary existence for a period
of several weeks or some months before returning to normal, Oaly a few
lecteacardiographic alterations persisted {onger.

1n 2 serics of virus pocumonias observed duriag che years 1950 to 1952
m]tms.a\:m, scveral cases showed transiens slesrmocardiographic dhaages
(flax or iaverted T waves, abnarmal ST segments, abaormal P waves), The
physical cardiac _ﬁndmgs were normal, the heart was normal in size and
shz\im Auscultation revealed pure heart sounds, the pulse was accelerated
or slow. There was a transient drop in blood pressure for various periods




Virus Pneumoniy js often 2 mild, eyen zmbulatory discase but is ocez.
sionally 5 severe illness Presenting ap extensive type of Pacumonia, Vi
Causation was t’ormcrly suspected in cgges where there was 10 zesponse
to sulfonamides and peniciljiy. After an incubation Period of 7 tg 21

ays, the following clinjca} features are established: The onset is
gradual. Injeiq complaints ape fatigue, malajse, weakness, chilliness and
headache, There js nasa] congestion, hoarscn:ss, Phatyngitis, dry cough,
chest pain, sometimes abdomina} Pain and vomiting. Fever js occasionally
Present for ng longer thap the firse 48 hours, byr may also last from some

clinically demonstrapfe. The pulse js often slow, and the blood pressure
normal or fow. The Sputum, jf Present, js scanty, mucoid or mucopi{fﬂ'
len, sometimes blood-strczkcd and docs not contain Pathogens which
are usually associated with bacteriaj Pocumonia,

deasity in bogh lungs May be presene, Sometimes virys Pocumonia migrates
from one Jobe 16 another. Posjtiye foentgen findings may last for up to

cight weeks,
The blood celf count may he noemay or show leucacytosis. In

strains, Tbcstrcpracoccal agglutinsg js unrelated to the cold hemaggluti-
nin. A fourfold or greater increase js only rarely found except in viral
Pacumonia. Bye unfortunarcly neither tesy gives positive results in.zﬂ
cases and cold agglutinins 4re not specific to one specific virus infection
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According to Colmers and Snavely, cold spooges, admm_nstr;non ::E
antipyretic drugs and ordipary exposure—toutine procedures in ¢ ? tre:
ment of febrile patients—may be factors in the ptod.uc_uon of acute
bemolytic anemia in patients with high cold hemagglutiains. According
to Carey, Wilson and Tamerin, it may be pertinent to recommend that in
the treatment of acute embolism or thrombasis of 2 limb \yh_m the appli-
cation of ice is contemplated, the presence of hcnggluumr_xs has to be
previously ruled out. The recognition of the cause of cyanosis of fingers,
tocs, nose and cars on exposure which are produced by the development of
cold hemagglutinips in virus pneumonia should make severe scquelae
avoidable by rigid precaution against chilling and ungecessary exposusc.
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3. INTERSTITIAL PrEUMONIA 1N INPANTS

.Infmu may develop pulmonary infections from various causes; but jz is
highly probable that many poenmonias are due to viruses. The virus of
measles produces a variable degree of respiratory involvement and high
mud:yc: of pulmonary infileration even in mild cases. Poliomyelitis may
cause instances of interstitial pneumonia, Saphir observed six instances of
ln(:tsl{u'll pacumonia in 17 cases of poliomyelitis. Jurow and Dolgopol
(mm% 16140 31 cases of 121 fatal cascs, i.e. in 25.6 per cent of all his lio-
m'ych_us cases. It occurred cither as the only poeurmonic process ot inp:om-
bination with some other forms of pocumonia. Ephrati-Elizur, Bernkopf
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of time. In these cases apart from bed rest 5o special treatment was neces-
sary.

Pericarditis has beeanoced to follow an atypical pneumonia by Fuller and
Quinlax; Finkelstein and Klainer; Higley, Warren and Harrison. Mild,
moderare or severe substesnal pain after viral pncumonia may be due fo2
pericarditis with and without cffusion, In patients with atypica} paeu-
monia, pericarditis may be gnized with the aid of serial electrocardio-
grams (Bower, Gerrard and MacGregor; Levy and Pateerson).

Reich, Ciaiolo and Reinhart administered, in 10 cases of virus pcus
monia with massive bilateral pulmonary involvement, 15 transfusions of
150 a 500 ¢c. of convalescent whole blood and sulfonamide 2nd penicil
lia, Alehough the patients were severely dyspacic and threatened with
circulatory collapse, they all recovered. Greater amounts of blood were
not used to avoid overloading the heare, But in very severe cascs, observed
by Parker, Joliffe and Finland, oxygen under positive pressure and daily
plasma infusions of 250 to 500 ¢c. to a total of 2500 cc. gave oaly partial,
if any, relief in the Jater stages of the illness. Patieats with any cvidence
of myocarditis or cardiovascular failure should have prolonged bed fess
and gradual resumption of activi ty. .

The presence of cold agglutinins in titcr above 1140, unusual except in
virus pncumonia, has important diagnostic significance. The action of
cold agglutinins on the red cells of the patients may clinically produce
cyanosis of the parts of the body which are exposed to cavironmental
semperacure. Cyanosis affects the cars, nosc, fingees and tocs especially
in patients where maximum tirers are present. The titer of cold agglutining
is geaerally proportional to the severity and duration of the vitus pncu-
monia and may, in some patients, remain elevated for 2 to 10 mom?’fst
Peripheral vascular occlusion, pulmonary infarction, phlebothrombosis,
hemolytic anemia may develop in patieats with viral picumonia whose
serum contains bemagglutinins in high titers and in high chermal ampli-
tudes. In these cases intravascular hemolysis occurs.

McNeil offeced 2 possible explanation for the coincidence of high ag-
glutinin ticee and marked pulmonary cdema with hemorrha gic infarction,
It seems logical to him that small groups of agglutinated cells might form
in 2 relatively cold exteerity, act as multiple cmboli and cause the pule
monary infection picture. Death may be so rapid that organization of
these embali would not take place. Large masses of these and blood cells
may remain compact upon reaching the lung.
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cases died suddenly, two of them without any apparent previous
[::if‘ cilln:ss. One case s{mwcd acute difatation of thc~ right cxrduF
entricle, Epichelial giant cells were found in the ?1vc01| and bfunchl.
hey contained cytoplasmic inclusion bodies. &§1d5 the ﬁndmgs_ of
nterstitial pocumonia, there was pathologial evidence of generalized
2 tic tissue involvement.
o i u'ssgx:.u: cell p ia was considered to be due to virus, The
relationship of giant ccil pacumonia to canine distemper has not a5 yet 3
dlinical or eptdemiological basis. In none of their cases was there any
evidence of direct contact with dogs.

This illaess is mot such a ranty as the pancity of pathological reports
scems to indicae. The apparent rarity might be due to the frequent pres-
ence of secondary invaders which masks the original picrure, and to the
possibility that the autopsy is rarcly performed at the giaot cell stage of
the disease.

Itis d that i itial giaat cell p iz and virus pocu-
monia of infants represent a single disease entity caused by virus.

1n 2 second paper, Wolman, Izak and Mundel report on interstitial
pozumonia which occurs in Isracl in a great oumbes of infants below the
age of two years. The authors maintaia that i itial p ia was
ina certain year 2 major cause of death among infants, accounting for over
15 per cent of all deaths in the age group of o2 years (and especially fre-

quent among prematures) in Jerusalem. The infection occurs sporadically
aod epidemically.

Interstitial pocumonia may have a chemical, metabolic, vascular, pro~
tozaal, rickettsial or viral etiology, but 1t scems possible that most inter-
sutial pocumonias in these infants are due to viruses. The authors stared
that thickening of the alveolar septa of the lung produced by the presence
of mononuclear cells was a satisfactory criterion for the histologic diag-

nosis. In some cases they have found cytoplasmic inclusion bodics in cells
of the pulmonary interstinal nfiltrates,

in epithelial cells of the respira~
tory and trace The pathological lesion is mostly patchy.
The presence of guant cells, the gature of the intersticial exudate, the
occurrence of i ittal by hages do not i ;

. , in the authors”
opinton, sufficient reason for subdividing the process. Pathological ﬁ‘:;-
ings 1ncluded 10 2ddition to the interstitial peumonia, frequent suj
xmpaicd bronchitis and bronch i b ;nd parench; 11):.
o iy N o ’ P 32
us ges, diffuse b of lymphatic tissucs, u:uosisy and
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fmd Wolman reported interstitial pocumonia produced by ornithosis virus
in ewo children.

Adams described a clinical catity of primary pacumonia. The ofection
affects young fullterm and premarure infants, afso oder infants aad chil-
drc{:. The condition may occur sporadically and epidemically. The incuw-
bauofl period is about scven days. Symptoms of the discase vary from
sncezing and mild cough to severc cough, dyspaea and cyanosis. The dis-
easc has z diphasic temperature curve. The case facality eate is high; nearly
30 per cent died of hemorrhagic pacumonia. The Inngs shoswed pro-
liferation, destruction of the pulmonary epithelium and 2 predominiat
mononuclear exudate. The etiology was uncertain. Cytoplasmic incluston
bodies were found in the epithelial structure of she lungs and bronchi.
Adams fouad also cosinophilic inclusion bodics in che cytoplasm of
epithelial cells in pharyngeal smears; he considered such findings as helpful
in diagonosis. Ingleby found inclusion bodies in various organs and
Goodpasture, Avetbach, Swanson and Cotter described auclear inclusion
bodies in the tracheal and bronchial epithclivm of such children.

The occusvence of facal fnterstitial pneumonia in prematarcs by viral
infection has also been observed by Freudenbesg and Tobler, Gormusen,
Weissg, Boemke and Piroth. Frendenberg and Tobles d 2 viral io-
fection because bacteria cauld never be found. Weller, who deseribed the
fataf course of the discasc in one paticat, reported the findings of mold-
nucleated giane cells ia alveali, alveolar walls and broachiohi. In these
cells nuclcar inclusions were prominent. The lesions were similar to those
scen in canine discemper, a disease of which man has been said to be 20
asymptomatic cacricr. Adams reported expesimental evidence of a refation
between respiratory discase of man and canine distemper. Using ferrets
and chick embryos, human serum and human gamma globulin wete com-
pared with hyperimmune distemper antiserum and ferrer immune scrum.
Controls were used in each experiment. Neutsalization of distemper viral
infection in ferrets was accomplished, and infection caused by the virus in
living chick embeyo was neutralized by humaa sera and human gamma
globulin. Inclusion bodies with the same morphologic and staining
qualities were demonstrated in infected human and animal tissues. Adams
believed chat these results indicated a possible direct relationship betwees
distemper in dogs and human primacy pocumonitis.

Wolman, Izak, Freusd and Shamir described clinical and patbological
changes in five infants dyiog from interstitial giant cell pneamonia, Theee
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i {ston N may occasionally be capable of reducing the
hig::fnp:ip‘;:ﬂ circulatory collapse. According to Kosenow, absolute
rest in bed, cardizc 20d circulatory drugs and oxygea gglsfdauon are neces-

i of i itial ia of infancy.
mRy:;nL:; some :uthoxs found a prom;oon, termed Preurnocystis ¢arinii,
s ble cause of i idal p ia; other authors are of the
npi‘niun that yeasts rather than protozoa are dealt with and su.ggcsrcd the
term pulmonary blastamycosis or yeast pncumonia for :{ue discase under
consideration. Whether these theories refute the virus etiology cannot as
yet be decided, but further corroboration is required. la the opisioa of
Kosenow yeasts ate frequendy found in pharyngeal smears of lfuhhy
infants and infants with diseases other than interstitial pocumonia.
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Cat Scrarcn Diseass
) The work !:f the last decade has brought a large increass of viruses be-
00ging to the priteacasis-lymphopathia venereum group. Ia 1539, fro
- siteac h - , from
x:;ml?c:sl of this family responsible for human diseascs there \?72: pite
cosis, lymphopathia venerenm, trachoma and inclusioa conjunctiviis,
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interstitial infiltrations in various organs and frequent association with
congenital malformations. Interstitial myocarditis has bees observed in
some cascs.

The most important clinical findings were: dyspnea, cyanosis associated
with few physical findiags in the chest, gastro-intestinal symptoms; and
sudden as well a5 unexpected death was frequent. According to Kostoow,
there are three cardinal symptoms in this discase: accelerated respiration,
violent atiacks of cough and pale cyanosis.

The general picture of the viral intesstitial preumonia of infaats is that
of a patchy pocumonia. With the exception of inclusion bodics, nose of
the pulmonaty changes are peculiar to the paeumonia of pacumonitis of
infancy. They have alt been found in other rypes of virus pacumonis, ie
in oraithosis, influcnza, varicella, poliomyclitis, and measles. i

It scems thar an imporcant factor in the fatal outcame of interstitial
poeumonia of infancy is the widespread pulmonary vascular damage which
may lead ta peripheral circulatory collapse. Other factors such as myo-
carditis, malnutrition also play a certain role. The danger of pesipheral
circulatary collapse assaciated with interstitial pneumonia is immense and
is produced by the incrcased permeability of pulmonary capillatics, and
coasequent escape of protein and clectrolytes into the tissucs.

Freudenberg and Tobler tried Aurcomycin and Chloromycetin in 1 cascs
of interstitial pneumonia of premature babics but this treatment proved
to be of doubtful value. Other authors belicve shar Chioromycetin appears
to be curacive (Schmdger). X

In the cases of Wolman, Izak and Mandel, the infants received aati-
biotics. It was impossible to tell whether their treatmeat was of value. A
morphologic difference of cases with and without treatment with ann-
biotics was not demoanstrable. 3

Astibiotics are indicated in the treatment of interstitial pocumonia i
view of the fact that there is frequently a superimposed bacterial broachitis
and bronchopneumonia.

Adams, Green, Evans and Beach emphasized that infants with primary
virus f itis do not tal much p 1 fluids. But transfusions
of whole blood or administration of plasma should be employed 23 indi-
cated for anemia or protein deficieacy. Oxygea therapy should be given at
the carliest appeasance of dyspaca and cyanosis, using either 2 mask or
teat so that the oxygen concentration can be maintained between 40 2nd

6o per cent.
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Lymphopathia vencreum and cat scrarch discase are more than infections
localized in some lymph nodas, for other changes may occus in both. Bur,
o3 the other hand, in cases of human psiteacosis the lungs ate not always
iavolved and recognizable clinical signs and symptoms of illness may be
absent in human carriers of psittacosis virus.

Peircacosis is usually a disease characterized by fever, pulmonary, cir-
alatory a0d central nervous system involvement, and prostration. It is
conveyed by a bird of che psittacine family of by man. The virus is preseat
ia the foces and sasopharyngeal droplets of the bird. Infection in man
follows inhalation of the droplets or infected dust that arises from feathers
of the birds, The virus has been easily isolated from the blood of human
psitracosis cascs, from throat washings and from sputum, when mouse
inoqulati introduced 1 fixation antibodies appear in

was p
the scrum after the onsct of symptoms and risc dusiog the progress of the
infection.

Oraithosis is 2 name given to similar infections in birds other than
parrots (doves, pigeons, chickens, ducks, pheasants, canaries, turkeys,
fulmars). Pigeons arc known to be extensively infected with omithesis
virus in America, England, Australia, Germany, France, Belgium and
{sml. Sg:re human cases have been contracted from pigeons, Psittacosis
is :sfouz!cd more with noticcable symptoms of a severe diseasc, but orni-
thosis has frequently a lower virulence and is rately fatal. According to
Tobin the virus of ornithosis produces in men "*atypical pacumonia”
but the severity of the infection varies considerably from inapparcnt to
sevare infection ending in death,

The incubation of psittacosis is six to fourteen days. The onsct is
sudden. The paticat presents shivering, headache, nausea, vomi tingor diar-
thoea, sore throat and nose bleed. Temperature may be high and continu-
ousand hllls by lysis. In the course of the first week bronchitis or broncho-
?‘n:umonu usually appear. In the sccond week cardiovascular involvement
‘h‘::qi\:cm.:ut may be zl:ogcz}’m absent. In the early course of illncss
e ml:‘o ys{m:a and cyanosis, the pulse is slow, caly in severe cases
el oo mwnd. In the second week cyanosis, dyspaca, and sometimes
i g:so r;n :ry ;Vcllep Central nervous system involvernent or abdominal
A mnval::c:n::il?‘:[: f:ulum. '.ll'_:: disczscl.m:y 1ast three to four weeks
Torty o pepme s Pr::“: l::ti: ! c mortality of adults was twenty <o

; ge. The prognosis was warse i
Persons, but today st is much better when early antibiotic lh:rzspcyl?: :1:1;’
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Today we have many serains of psiceacosis virus derived from nog-psitta
cine birds and differing sufficiently from the original patrot steain, o
deserve the characteristic name of ornithosis. There is an ever inceasing
number of new mammalian viruses of this group.

Non-avian steains of psittacosis virus which have been isolated from
outbreaks of virus pncumonia in man, are the San Francisco, the Lonisiana
and the Illinois pneumonitis viruses. The virulence of these strains and the
promptncss with which they pass from person to person had lead co che
suggestion that they may be man-adapted strains of psittacosis virus 20d
use him as their principal host. The viruses of the psitracosis-lympho-
pathia venereum group have important characteristics in common ic.
relatively large size, certain staining properties, the development cycle.
They have—with the possible cxception of the viruses of trachoma and
inclusion conjunctivitis—a common antigen, a heat-stable important con+
stituent which tends to dominate serological reactions with these viruses
(Bedson). These viruses are distinct entities. On the basis of complcm.cn!
fixation tests, they arc antigenctically closely related but virus-neutralizs-
tion tests conducted in mice show antigenic differences. .

Lymphopathia venercum displays chiefly 2 genito-rectal, and occasion:
ally, an oculo-glandular syndrome. Trachoma and inclusion conjunc-
tivitis usually produce only mucosal disturbances. Abu-Jaudeh recently
emphasized contraty ta the accepted concept, that trachoma is g0t 2 lo_cal
discase of the conjunctiva but rather a widespread affection involving
most of the epithelial surfaces of the body. On the basis of clinical a.n_d
microscopic cvidence trachomatous rhinitis and, possibly, urethitis
should be recognized as clinical catities. X

A new clinical entity—belonging to the psictacosis, ]ymphoplfhli
venereum group—is cat-scratch disease (beniga inoculation lymphoreticy-
losis, acute benign regional lymphadenitis) occasionally an oculo-glandu-
lar syndrome or even associated with encephalitis. Histological changes
have been obscrved in lymph nodes which resemble those found in
lymphopathia vencreum. Mollaret, Reilly, Bastin and “Tournier announced
the discovery of the particular virus causing the discase. This, together
with the demonstration that the serum from 2 number of cascs of cat-
scratch-fever, gives a positive complement fixation with a psiteacosis-
lymphopathia venereum group aatigen, implies that the agent of cat-
scratch-fover may be classificd to this group. The discasc is thought to be
caused by a virus for which the cats may act merely as passive carries.
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iand Nifcration and desquamation of these cells. Ct?usulknblc
:k:ntz{:ﬂ::y i: Sx“;ﬁbitcd in the ckf::lcm of the cellular coatent in diffc crent
alveoli. Many other orgaos are more of lcss_aﬁ'cctcd by this _mfcu.\u.n.
Eleraentary bodics appeared as intracytoplasmic basophil u.:du'smu bodics
within alveolar cells, macrophages of splenic sinuses and in Kupfer cells
1nd elsewhere. i .

The cardiovascular system in human cases of psittacosis often sths
alterations, Dilation of the right side of the heast, cs?cually of the right
auricle, hypertrophy of cardiac muscle, cloudy swfllmg fu‘d‘fa.uz" dcg.:m
cration of the myocardium, i itial edema, int
(vich plasma cells and lymphocytes) subendocardial hemorrhages es-
pecially in the region of the mitral, aortic and bicus‘pld valves have been
reporied by Adamy, Hutchi Rowlands and Simp
Lederer; Wuhrmann, Boemke and Piroth.

Cases of psittacosis running a severe course or ending fatally are char-
acterized by circulatory and/or cardiac failure. Death often occurs between
the tenth and twelfth day of illaess. Even if recovery takes place, there is

danger of myocardial involvement which Adamy has termed ™ postinfec-
tious myocardial degeneration. The myocardial damage may extend far
into the period of conval c. Wuh described a case of psi i

Polayes and

in a man, 40 years of age; myocarditis was the cause of unexpected death
during the convalescence. The paticat had already overcome the general
infection. Flat T waves in an clectrocardiogram suggested myocardial in-
volvement. Tachycardia was present several days prior to death. The heare
damage was an interstitial myocarditis, especially of the right heart and
mainly of the right suricle 20d some myolysis. When dealing with

psi;:lcos'{s £00d care should be taken of the heart and circulation,
u i

00, where card ! 1 is generally less
pronounced, heart and circulation are more or Jess severely affected in some

cases. laterstitial myocarditis has also been observed in fatal ornithosis of
children. Strobel considers hemorrhage from the nose and petechiae as 2
sign of general vascular damage in ornithosis. The same author mentioned
sinustachycardia in one casc and persisteat tachycardia and flattening of

T waves in three limb leads of the electrocardi i
s o s of ectroy iogram in another case of

ul:

 Valero teported a case of ornithosis with cardiovas
1823 man, 37 yeats old. On the seventh da

<cular involvement
intense precordial pain,

y of illness, the patieat d:vglopcd
severe meatal anguish, hypotension (0/40 mm.
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1n ornithosis she discase starts with a sudden sisc of temperature, hesd
ache, photophobia, sweating, malaise, anorexia, dry cough. The fever
Jasts cight to twenty-eight days. Bradyeardia s frequent. Xeray findings
of the Juags are more marked, than arc physical symproms and signs
referable to the respifatory tract. Sometimes sOme COre riles are heasd
throughout the lungs; dyspnca and weakaess are sometimes frequent.
Often the symptoms are influcnza-tike. The pyrexia subsides by Iysis. Wich
the antibiotics now in use, many cases arc improved in several days. The
diagnosis depends on history of contact with birds, the results of labore-
tory procedures (isolation of the virus) and 2 demoastration of 2 risein
titer of complement fixating antibodics.

It is now being recogaized chat fatal cases of interstitial peumonia in
infants and children arc caused by an ornithosis strain. Ephrati-Etizar,
Bernkopf, and Wolman reported twa cases of fatal araithosis, 00¢ ina
two-year old girl, and another in & onc-wonth old baby.

The firse child developed cough and riles appeared oa both lungs; she
died a week later. The other infant dicd suddenly without previous signs
of illncss. In both cases there were foci of interstitial mononuclear infl:
ation in both lungs. The general picture is that of a patchy broacho-
preumonia with areas of atelectasis and emphysema. Feulgen-positive
cytoplasmic inclusion bodies were found in some of the mononucleat cclls
20d in cells inside the dilated aslveolar scpta. From lugg suspensions of
cach casc a virus was isolated which belonged to the psiuacosis-lympho'
pathia vencrewm group of viruses, The healthy parents aof both childres
seacted positively with the group-specific antiges of the psittacosts:
fymphopathia group. Compl ¢ fixation tests of 17 5<f2 of
children suffering from atypical pneumonia were examined scrologically
and gave positive results with this group specific aatigen in seven Cases:
Mice showed after intranasal and intraperitoncal inoculation character-
istic pulmonary changes and died after ineracerehral inoculatiods.
Macchiavello stained smears from material of infected mice and of eggs
showed typical inclusion and clementary bodies. Cross immusnization $ests
carried out with the virus isolated from the first case and 2 strain of

ornithosis virus isolated from pigeons in Israel did not reveal any im-

munological differcace. )
The main p:lthulogical lesion of psittacosis is 3 monoauclear infiltration
of the interstitial framework of the lungs. Frequent is lobar paeumonia

wish little fibrin in the exudate and swelling of the epithelium lining the
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athia toay be preccded by 3 small maculo-papulat skin eruption and may
e followed by encephalitis. According to Usteriy Wegmann and Hedinger
the increasing number of observations of cat-scratch Jiscase shows that,
apart from cutaneous infecticns, enteral, bronchogenic and other portals
of catry may exist. .
Thece ase typical and atypical forms of the discase. Some of the arypical
od by i

forms can only be expla g  Boac portal of catry.
¢ atypical forms include ys:udovcnc::al forms as well as erythemz
nodosum-like tonsilar, nteric, pul ry and mcniugo—cn::phzli(ic

types. According to Hedinger, there isa cutancous-glandular, 2 tonsillar-
glandular and 20 ocular-glandular form, and perhaps an abdominal type
o atscratch disease. It is possible that paticnts with abdominal pain
may have had meseateric iymphadenitis (Daoicls and MacMurray).

‘A abdominal or mediastinal form of the disease may possibly develop
aftes viral inoculation in the intestinal of sespiratory tract (Vivell). The
poximity of hilar lymph nodes with extension of the infection into the
pericardial szc may be a factor for a passible pericarditis associated with a
subacute regional lymphadenitis. Although the discase usually follows 2
benign course, there 15 some cvidence to

suggest that the condition may
not always be benign or localized in character.
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Hg) bradycardia (48) and cyanosis. There was 3 bronchopacumonia in the
right upper lobe. The paticnt used to feed his pigeons from his own mouth,
The closc association with pigeons from which Levinthal-Coles-Lillie
badies were isolated and the positive comph fixation for psitcacosi
in rising titers lefe no doubt as vo the idencicy of the discase as araithosis.
The casc was susceptible to penicilfin and the paticat recovered com-
pletely. Thus, a patient with omithosis may resemble, superficially, 2
case of myocardial infarction with a resuleant shock-like scace. Aurcomy-
cin, Chloromycetin, Terramycin in psitracosis and arnithosis influence the
course of illncss, cutting the number of viral clements to a Jow fevel and
persmie the normal defense mechanism to dispose of the remainder and st
on sccondary invaders to lessen toxicity and prevent complications. The
illness, if treated with antibiotics seems to have a smooth conrse ad it
may be possible to avoid severe circulatory complications.

Lymphopathiz veacreum, (lymphograauloma venereum, veacreal bubo,
Durand-Nicolas-Favee discasc) is characterized by unilateral or bilaweral,
often suppurative inguinal lymphadenitis and periadenitis. After an foc
bation period of 3 1o 25 days or fonger, swelling of fymphatic glands ap-
pears in the groin above Poupart's ligament. The swelling may increase
day by day and isassociated with periadcnitis. After about a week of longee
the affected glands begin to soften and then to suppurate. Lymphadenitis
may sometimes appear in the armpit and in che neck. There may be iliac
lymphadenitis without suppuration. Probably lymphopathia veacreust
develops vascular damage (Coutts asd Davila; May; Soriaso and
Yrastorza). & benign form of pericarditis has been demonstrated in a case
of lymphopathia veaercum with supraclavicular and mediastinal Jym-
phadenopathia. Virus was isolated from a supraclavicular aode; there w3s
a high titer of complement fixing antibodies (Sheldon, Wall, Slade and
Heyman).

Instances of systemic infection with lymphopathia vencreum have ?xcn
reported but anly few of them have been proved by recovery of the virus.
But such cases emphasize the systemic nature of lymphopathia
the clinical manifestations of which may not always suggest ics venereal

origim.

Cat-scratch disease is characterized by lymphadenitis which frequently
supparates aad heals without a scar. The course of the disease is ususlly
mild, but is occasionally accompanied by fever, malaise, anorexia, naused,

')

weakness, aching, chills, headache or abdominal paia. The lymp i
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uihia may be preceded by a small mzculrrpapulfx skin erupuon znd'may
be followed by encephalitis. According to Usterd, Wegmaon and Hedinger
the increasing mumber of observations of cat-scratch disease shows that,
apart from cutancous infections, eateral, bronchogenic 20d other portals
' of catry may exist. A
There are typical a0d atypical forms of the discase. Some of the atypical
forms can only be explained by assuming 2 noncutancous portal of entry.

The atypical forms include ps:uduv:ncrcz\ forms as well as erjthema

olosumlike tonsillar, mesenteric, pulmopary and mcningo—cnc:phalidc

types. According to Hedinger, there isa cuun:ous—ghndul,u, a tonsillar-
ghodular and an ocular-glandular form, and perhaps an abdominal type
of catsaatch disease. It is possible that paticnts \with abdominal pain
may bave had meseateric Iymphadeniris (Danicls and MacMurray)-

‘Aa ablominal or mediastinal form of the discase may possibly develop
after viral inoculation in the intestinal of respiratory twact (Vivell). The
froximity of hitar lymph nodes with cxtension of the infection into the
pericardial sac may be a factor for a possible pericarditis associated with 2
5“"{:“&: regional lymphadenitis. Although the discase usually follows 2
benign course, there is some evidence to suggest that the condition may
a0t always be benign or ocalized in character.
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5. Munrs

Mumps {cpidemic parotitis) is an acute contagious discase usually char-
acterized by enlargement and tenderaess of salivary glands (pmicululy
the parotids), fever, headache, and by a teadency to involve othet glands
(tesies, ovaries, pancrcas), the central necvous systend, the kidneys and the
heatt. [t is a disease of children and young adults. Although murps rately
causes death or permancnt damage, it is sometimes 3 serious itfness with
marked deterioration and a lot of s@ called complications which really are
manifestations of the discase. Mumps is an endemic discase bug severe &P
demics ate also obscrved (Habel). The virus of mumps has been isalated
from sectretions of the nose, mouth, blood, cescbrospital fluid, and testes.
Antibodies have beea observed in blood and hydrocele fluid. Ser2 of pa-
tients convalescent from mumps fix complement from infected mookey
parotid or from virus infected eggs.

“Fhe incubation ranges from 18 10 24 days; an invasive period of 126034
hours may occus before involvemesnt of salivary glands is present: Mumps
usually disappears within 7 to 10 days. The salivary glands and'othcr
glands ncver suppuratc. Mumps has to be considered as systemic disease-

The observations on material of infected parotid glands indicm.lf{“
che changes consist of an interstitial scrofibrinovs exudate, Jencocytic 197
fileration, congestion and cdema of tissucs. The :pimcmx cells of the
excreting ducts show degencrative changes- Edema is present it the intet:
stitial tissues of the pancreas and the testes and in addition destrucuion
cells throughout che parcachyma and iafiltration with round cells. hganu
described mumps ryocarditis characeeri zed by an taterstitial fibrinos
isflammation.

Clipically, myocarditis as an accom paniment of mumps has beea
secorded since 1900 “That the heare may become affected in mumPs 1_“}
been koown to many physicians. Cases of endocarditis and pcriczrdlus
have oceasionatly been reported. The frequency of bradycardia in {numps
paticnts, cspccially after the drop of temperature, has been cmphaslltti..

Pujo! (1918) found, among 450 cases of mumgps, 12 with circulatory dis-
urbances and reported three cases each which manifested clinical cvidencs
of myocardinl involvement during convalescence. Darbato (rgr5) suspes
on the basis of clinical observation the presence of mumps rayocardiis.
Many €ases of electrocardiographic alterations are reported in .mumps.
Wendkos aod Noll (x944) reported a case aof mumps myocarditis, d:zgnostd
by cl:cm)cardiographic examination aod described minor T waves altera-

tions, prolongation of the PR interval and bradycardia.
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Roscaberg (3945) teported on an epidemic study in }vhxch dccuowdm;
graphic evidence of cardiac involvement was nfmd in 16 of 104 ?;x{s‘a
mumps of ia 15.4 per cent of paticnts. This md{czrcs l:hll myocardial in~
volsement is 00 rare event in mumps. Changes in tracings (done serially)
sy appeat between the fifth and teath day of illness and rerurn to normal
within two to thirty-five days or may persist to five months. Oaly four of
sixteen patients had clinical evidence of cardiac involv:.ngnn The author
believes that the majority of cases of mumps myocm'lms follows 2 s_“b‘
clinical course and requires elect diographic seudics for recog
He noted diphasic or inverted P. waves in one or several leads, prolonga-
tion of PR interval, invereed QRS, alterations of the ST segments and
inversions of T waves. In scveral patients there was precordial pain,
palpitations, and dyspoea. Felknor and Pullen (1946) coatributed an
additional case of subacute pericarditis and myocarditis with slight cleva-
tion of the S Ty, 3, 5, low T waves and inverted Ty and Ta.

Bland (1949) reported a casc of mumps associated wich myocarditis,

. itis. Blec Jiographic srudics sugg
wall of the left ventricle., Isracl (1953)
found in a group of 20 children between the ages of 6 20d 10 suffering from
mumps, three with prolonged PR interval, one with inverted QRS in lead

2and CFyand one with negative Ty and ‘T4, but no other signs and symp-
toms of cardiac involvement.

5 and p
myocardial damage in the lateral

Magida reported 2 case of mumps ied by orchitis, pericarditi
and serositis with typical elect diographic changes ing during
the acute phase of 1lloess cxtending into the convalescent period. It has
beea sug d that endocarditi

g may complicate mumps (Sciaux, 1935).
Cottel and Hauser reported on the case of 2 28 yrat old man in whom
mumps was followed, & and 2 weeks later respectively,

i by pulmonary in-
fa{cuon first of the right and then of the left Jower lobe although no
evidenee of thrambophlebitis of the lower ities was noted, It was
assumed that thrombosis of the

: pelvic veins caused by orchitis was re-
sponsible for the pulmonary infarces.
Elkaa reported the case of 2 32 year old man in whom mesenterial vascue

Lar dhrombosis could be traced to 2a attack of i
tis. Wide resection of N toop ey ! Bancrac:

gangrenous intestinal loops beyond the lesion

;:f:;:xd. and :1;: Ppatient recovered after a stormy Postoperative mu‘:s:s
agulant therapy should be i i :

spreading of ll’«mmbnpsyiss ° saned mneliiily ta preveas the

The wholc cardiovascular system descrved attention in cases of Taumps.
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Bland stresses that mumps goes frequently unrecogoized and wsually mas-

ifests itself in subclinical form. The importance of this recognition lies is

the fact that with the knowledge of the possible presence of an associated

myacarditis onc is more inclined to prolong the period of convalescence.
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6. Cyromncaric Incrusion Diseass

Salivary gland virus discase (inclusion discase or cytomegalic indus:oy
discase) is recognized by characteristic i lear and intracytop
cytomegatic inclusion bodics. These bodics arc fauad in the salivary Fh”d‘
and the cells of various organs. Op microscopic examination it is Hmpos-
sible to overlook the giant cell which contains che ntranuclear inclusion
bodies. Both the cel} and the nucleus are extraotdinanly large in conerast
with the surrounding steuccures. The lasge inclusion bodics are cither
acidophilic or basophilic masses, centrally lacated in the nucleus, with
their enlarged nuclei haloed by a clear zone of vacuolated or granulased
protoplasm which is peripherally ringed by chromarinic massing vﬂoﬂg
the nuclear membrane, thus presenting an aspece of a bird's or owl's ey
(Bacala and Burke, Berton). Cytomegalic inclusions bodics are ob§:r‘_i¢‘d
in infants, children and adults. In adults they are observed in association
with enteritis, pncumonitis, in refractory ancmia and necrosis of Hver,
adrenals and pancreas. .

Inclusions bodics have becn also observed in the virus discase of guines
pigs known as salivary gland disease and in hamsters, mice, wild_ rats,
moles and monkeys. The human cytomegalic discase is considered viral in
pature rather than a product of toxic ar degenerative cellular processes.
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These virnses are thought to be V:y spcciti-SPCC‘lﬁC f‘:“‘l‘h:s (hc':mlm;n
i t be itted to the expx animal. X~
;Zim:x:?t:ngﬁigncd to demoastrate diagnostically significant scrologic
changes in the infected animal have proved inconclusive (Ahveaainen,
Bcfl(iﬁ)cn first found such parasitized cells in che kidfxc'y of 2 n:“_'bam
syphiliric infantand inthe parotidsof two oleraon-lustic miznl.s. Jesionck
20d Kiolemenoglou regarded the presence of such promzoAf)-lxkc cells as
2 separate eatity volviog, in their particular case, the kidneys, }ungs,
azd liver of anotber 8 month syphilitic fetus. Jackson called attention to
the similarity of " protozoan parasites™ in the organs of infants to cells
which have been observed in the salivary glands of guinea pigs.
Good and Talbot ized the inclusion bodics as such and
stressed their resemblance to those found in cutaneous fesions caused by
varicella virus. They also noted the peculiar changes preseat in duceal
epithelial cells of guinea pig salivary glands, concluding thae this cellular
transformation wwas similar to that occurring in the tissues of infants.

Cole and Kntwner described the isolation of virus from the submaxillary
glands of guinea pigs.

According to Farber and Wolbach, the inclusion bodies found in sub-
maxillary glands of infants ate apparently identical with those found in
the submaxillary glands of guinea pigs and they ate, generally, similar to
inclusion bodies which are found in diseases due to filtrable viruses. The
hiscopathology of other intraguclear inclusion body-bearing diseases such
as herpes simplex, varicella, etc. appeacs to us ta be very similar to, or
even idenncal with those found in cyromegalic inclusion disease. Accord-
ing to Wyatt, Saxton, Lee and Pinkerton, the eriologic agent of the
cytomegalic inclusion disease is a2 specific virus, which, per 12, is a common
cause ?f fetal and 1nfantile death. The morphology and cytology of the
inclusion-bearing cells 15 pathogoomonic of the disease. The virus should be
ﬁf‘i‘;gl:‘in"f;:xﬁ :_zthu‘ ht:zs saprophytic. The increasing incidence
Pappenbeimer is also ;x::a;kzbl t\;;sc el by von Glaha aad
drscribed fulminane salivary gland vamms ’(cs;:‘;:; f!?:n:g‘c’!“ ’.“‘d) Evans
monitis {n adults. Tt was suggested, that & vsion) pocu-

] this type may result from altered
susceptibility induced by the action of antimetabolit i

I . es. For
the clinical festations, the associated host t t‘) 1 SYE?PS]S o
hustapathologic lesions,

reference should be mit{c 10 ;iu papers of G

5 the
ppell
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and McFarlane, Smith and Vellios, Worth and Howard, Kidder,
Ahvenainen, Bacala and Burke, Wyatt, Simson, Trumbull and Evass.
Myacarditis in salivary virus disease has been reported by Ahvesaines,
Bacala and Burke and by Berton (the same case was scported by Worth
and Howard).

Ahwvenainen recorded five cases of inclusion discase, Two cases were fo
newbotns and three in three month old infanes. The case associawed with
myocarditis was a threc month old infant suffering from diasrhoea from
the age of one week. Fever lasted some weeks. There was preumonis and

d on the last day of life. Autopsy fodings
iver and

geal symp PP
wese interstitial pocumonia, mononuclear infileration of the 1
kidneys, purulent meningitis and encephalicis. Myocarditis was extensive
and ic was seen in every section, Inclusion bodies were obscrved in the
hears, lungs, liver, spleen, pancreas, kidneys and adrenals. According t©
Ahvenainen it is not possible to make a correct clinical diagnosis. There
ase, however, some symptoms which secm to be fairly constant in infants.
In newborns a bleeding tendency with signs of feral damage and, in some
cases, hepatomegaly and splenomegaly are symproms poiating to the
possibility of inclusion disease. It is not known whether the inclusion
disease might be the cause of the frequent prematurity of cases. Blood
dyscrasias and jaundice may be the feading symptoms of inclusion disease
during the first two months of life. In later infancy and carly cbildhoofl
inclusion diseasc may cause a varicty of symptoms and a clinical diagnosts
is impossible. Some cases show symptoms of the gastro—imcstinzl tract,
others may have a pulmonary tract infection or symptoms of renal damage-
Many of these paticats do not gain weight satisfactorily and are ancfic.
According to Ahvenainen, the discase may be trapsmicted from the mother
to the fetus during intrauterine life. The mother usually has no symptoms
that could point to inclusion disease. The generalized infection of dis
scmination of the virus from the salivasy glands may occor later. It js ot
Lnown which factors producc this dissemination and why the discase is 50
peculiar to infants and children. Some observers have found that dismr?—
ances of metabolism may be related to the dissemination of this discase in
older children. .
Bacals and Burke reported a casc of generalized cytomegalic fnclusion
discase in 3 ten week old infant who dicd 79 days later. They cmphasizbd
that the clinical piceure of this case, like most of the reported cases, was
as progean as it was bizarse in its inclusion body distribution. There were
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Toric fodi i 1 disturh carebral

der fodings, g S e o 5
respistory difficaltics, renal 3od adsenal invalvement while eytomegalic
inclusion-bearing cells wese found in the skia, alimentry zact, brain,
tungs, kidoeys and adenals zespeetively, The chf?mc cezema of L_hxs -
dieat sinee the age of one month, the persi diarthea, the 1e5p Y
clement in the picrure, che cercbral signs, the renal and :dx:m_! componeat
unabared in spite of treatment, may well be explained by the iavolvemene
in cach system. Apart Som many lesloss, the heart musdle shawed areas
of basophilic staining necrosis infilaated with mvl»c)':dfd]s, lym_pl.m-
cytes, monocytes, and, very accasionally, with seutrophils, In 2ddition
ta this graowlomacous seaction, there wers several of the large Enclusions
bearipg basophilic-staining echls found cither berweea the mayocasdial
fibees or acoually separating the cytoplasm of the cell so that she eross
swriations conld be followed sround the inclusion-bearing cell but aat
theough it. In this case, chere was also rematkable thymic lacalizadion,
Inkersticial pucumanitis. According to Bacala and Burke, local signs and
symproms either directly due 1o viruses or a5 a reaction of tissues 10 the
yromegalic, indusion-bearizg clements were preseut in fopst Cases.
Whether of not selated 1o the cavse of death, they wese in al} probability
related ta the ¢linical course and picture of the disease. Clinical forms of
the disease depend upaa the predominant syswm chiefly affecced by these
vituses or by the presence of these ahnormal owleyed giant cells.

The respiratory form has beea preseot in a varicty of picrures, es pecially
1 isserstical pocomonta. Dyspoea, cyaacsis, xray findings, riles,
mucoid ar bloody expecrotations have been the usual fndings. Gaflager,
Staymus 30d Barba zeparted 00 2 case associated wich pulmonasy cysis
followiog an episode of putumonitis shortly after birtht, These cysts were
wreated by surgery and cyromegatic inclusion bodics bearing cells had been
found in the excised tung tissue. The of distincri in
dus to salivary gland vires was described in Wyaws, Simon, Trombull and
Evans. Blopsy of the lung permiteed the diagaosis ta be made
The cerebral type prescars 2 variel

duriag life,

be cael ty of coamal sigas and Symptoms
g::mey, \’)«"m‘h aud Howard; Wyatt, Saxton, Lee and Pinkerzan, Kidder,

The gastrobacestinal form shows fre it
: quent colitls pancrearisis. T
fl;‘;nc:t?s'ogx: PR preseats cczema, purpura, petechiae, cechymoses, conc-
lg F‘nusr The venal involvement svas i the form of acpheitis, h:m’hm‘:
e Fetterman diagnosed s discase by urine cxamination ,:.u.d smears,
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An adrenal form, a hepatobiliary form Cjaundice, liver fibrosis, cirrhosis,
necrosis eec,) and splenomegaly has also been described. The contributory
ﬁndings of thymus and cardiac involvement have added to the severity of
the cases, and to the poor progaosis. The diagnosis is based oa the histo-
pathology; symptomatic treatment is the rule,

A, third case of salivaty gland viral carditis has been reported by Worth
and Howard and more extensively by Beston. This case was a six week
old white male. The Ppatient wwas 2 full-term, spontascausly delivered
child. The infant had transiens jaundice ac birch, Ac the age of three weeks
the patient started having diarcheal stools, On admission to hospital the
infame was moderatcly debydrated and had fever and rapid pulse. Excoriz-
tion of the skin of the buttocks and scrotnm as well a5 2 macular rash all
over the head and forehead was noted. There was bepato- and spleso-
megaly. The patient died on the second hospital day. There were numerous
microscopic lesions in organs and tissucs of the infant. Inclusion-bearing
cells resembling those of inclusion body disease of the salivary gland type
were demonstrated in the brain, bone marrow, sweat glands, px'mx't{r:v‘
gland, lungs, splecn, adrenal, epididymis, testes and heare. Inclusion bodies
were preseac in the blood vessels, ehroughout practically alf organs. The
iavolvement apparently accounted for the numerous small hemorrhages
and for the cerebral hemorrhage which was interpreted as the immediate
cause of death by Worth and Howard.

Since the histopathologic character of the cardiac lesion of this case was
got emphasized in the otiginal report, Berton described the xnyoci\rfiﬂx
lesions which he regarded as of special significance. The myocardinm
showed scattered focal lesions characterized by progressive replacement
of cxtensively altered muscle fibre by a loase, fibrillar to relatively compact
conncceive tissue. A moderate to minimal cellular infilerate with a degree
of edema was also presenr. Tinctorial changes accompanied by loss of
cross striation and occasional moderate increases on width of ccmirf of
the myocardial fibres conld be seea, In those fibres coticaining the typlfil
intranuclear inclusion bodies 2 relative increase in size and peculiac
bird’s cyc or awl's eye configuration of the puclear structure was 4
constant feature. At the same time, however, eadothelial cells, especially
those of small vessels, became parasitized. In these cells the cytomegaly
was striking. Many authors emphasize that the recognition of the diseast
is entirely dependent upon his tapathology i.c. the finding of lcsions. where
typical viral inclusion bodies arc demonstrable. Ogly urinary studics and
smears had up ta the time been a laborazory aid of proved validity.
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The identification in the heart of the ctialogic ageat prod?ung the
Jesians as reporsed by Berton was accomplished solely in the finding of the
“inclusion bearing cells.” The other characteristics of the myoa.n.iul
\esions ate considered to be secondary to degencration of the pasasitized
muscle fibres and to healing by fibrosis which fo'llows. Berton sugg.:sxcd
that bis case of * salivary-gland virus arditis™ might hz_v: beea an n}(c:-
tion of uausually high virulence by 2 variation of the salivary gland virus.
Studies of Roseabusch and Lucas showed that variations in viruleace may
e genuine in salivary gland vires discase of guinez pigs.

The salivary gland virus aceds fusther javestigations as it may throw
light especially on the latent presence of virus in the body without symp-
toms of disease (Sciffert, Ahvenainen). But, on the other hand, therc is
increasing incidence and frequent geoeralized involvement in infants and
chuldren aud occurrence in adults. In view of the prevalence of the cyto-
megalic elements in organs other than the salivary glands, the nacion of
salivaty glands in the anginal terminology should be dropped and the
disease should be called cytomegalic inclusion disease. The involvement
of adules oullifies ¢he " of infancy " pertinence to its first name.

Bacala and Burke observed i their case the presence of nwa varieties of
lesions: (x) grasul in nature as plified in the myocardium and
suggested slightly in the pancreas; () infiltration of other organs by large
inclusion-body bearing cells without any teaction at all, Whle this could
be explained on the basis of age of the lesion there is also a possibility of
the pathogenicity of the 1uvading agent or of the tissue reaction to its
fovasion (Bacala and Burke). The demonstration of specific inclusion
bodies in the vascular endothelium suggests a widespread vascular damage.

According to Hartz and van de Stadt there ate in associatios with the in-
clusion MY‘btuing cells, typical wflammatory changes of the blood
vessels which can perhaps be ascribed to the same causative factor. The
inflammatory changes in the blood vessels are only found in the area con-

tining the inclusion body-bearing cells and th
in the inflamed vessels. Y ¢ e el e ofin oberned

Teas \mdtr‘st_lndzblc that this vascular damage leads to increased capil-

F 7 q and perha i
E;r:‘\da_mry; collapse and death. Tn severe cases of gﬁral?u?:;::::gsﬂ?:
dxo::l‘::; tscase th? upx}l_zry syndrome may be conspicuous. This syn-
may produce 1 p iz, cerebral b h v
Betechiae, ecchymases of the skin, structura) alterations of koxd;: “Tima’
pancreas, heace and other organs. Such 2 development may zddy ’m v:l:;
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severity of cases. Knowledge of the Jocalized, gencralized, symptomatic,
faral infantile and adult cases js still incomplete. It is hard to obtain defic
anite knowledge of the course and the localization of lesions and, thers
fore, the treatment of the disease is difficalt. The working hypothesis of
the capillary syndrome as a cause of both clinical and anatomic phenom-
caa of the cytomegalic inclusion discase may be uscful for the direction of
future masagement of the diseasc. In some cases plasma and whole blood
seemed to have hroughe at least a transitory improvement.
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CHAPTER V1

Liver Diseases

Heeatms A avp B

Heparms may be produced by a series of viruses; il.nu).' be caused by
iafectious mononucleosis or by poliomyelitis. The main dxsczscs referred
to as " virus hepatitis™ are infectious hepatitis, or h_:}_)mus A, zn_d the
serum (homologous) (inoculation) hepatitis or llnq?anus 3. Accox:dmg to
McCallum, these hepatitis viruses differ in their incubation period, ap-
parent sitc of multiplication, routes of infection, common modes of frans-
‘mission and immunologic behavior. Observations of both naural infec-
tions and experimentally induced infections in human voluntcers have
showed that infectious hepatitis (A) and serum hepatitis (B) are different
entitics despite their identical clinical and histological manifestations
(Stokes). Important is the antigenic distinction between hepatitis A and
B. The skin test has proved that hepatitis virus A may have simple uni-
form antigenic properties similar to measles or mumps virus, in which one
attack gives immuaity and for which antibodies remain in the blood dur-
ing life. On the other hand, the information is incomplete concerning the
unity or multplicity of antigea types of viral hepatitis B (Stokes).

Hepatitis A has a fecal-oral sype of spread whether epidemic or endemic,
and this includes water, food and milk-borne epidemics. In viral hepatitis
of the early nconatal period of infants a transplacental transmission is
assumed. In hepatitis B the causative agent is introduced directly into the
bloodsweam. The incubation period of hepatitis A is 20 to 4o days; of
hepatitis B from 6o to 110 days.

_Vi“‘ hepatitis presents owo distinctive phases following the incuba-
tion pcfiod: the aniceeric and the icteric stage of the iflness. The diphasic
course is often reflected in 2 two-peaked type of temperature curve, The

fiest phase during which the internal organs show no obvious alterations
lasts three to five days and ma; :

Jasts y often be followed by recovery. I the
futeric stage the level of temperature bears no relation to Lhcc:cyv:xiry of
the 1:;1)“8?5. The liver is more or less enlarged; there may be spleno-
megaly. Oligutia develops which grows into polyuri

climax of the disease is passed. & PR 22 soom 25 the

9
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Viral hepatitis often shows various symproms and signs of a diffuse
discase: tracheo-bronchitis, preumonitis, myocarditis, gastra-enteritis,
nephritis, encephalivis, encephalo-myelitis, Landry-Guiltain-Bareé syn-
drome; the organ chiefly attacked is the liver, Viral hepatitis is ususlly
cured within six to cight weeks but in ren per cent of cases, only after
three months of illness. Few cases pass into chronic hepatitis, some of
them may be still cured ar 3 Later date. A small past dic from acuse liver
necrosis. The fatal issue depends on the character of the cpidesmics, ic.
the virulence of the causative ageat and other factors such a5 age, previous
starvation, pregnancy, wouads, infections and hyperthyroidism.

When jaundice appears in older children and adults, a large part of the
liver may be already destroyed but at the same time 4 greater or lesser
degree of regeneration has taken place in the liver. Heart involvement in
virus hepatitis has been obscrved by pathologists. Sicgmund obscrved caly
slight interstitial edema of the heare 18 fatal cases of viral heparitis and
found no myolysis or interstitial cell wnfiltration. Locfler reported 14 fatal
cases from viral hepatitis and obscrved cardiae changes in 6 patients (dila-
tation of the whole heart, pasticularly of the right veatricle and auricle,
hypertrophy of the right veatricle, dilatation of the auricles, focal fatty
degeaeration or brown a2trophy of the myocardium), Junct and Alphonse
found perivascular cell infiltration of the heart muscle and fazty degenera-
tion of myocardial fibres. Wood reported, in a case of fulminane viral
bepatitis, myocarditis characeerized by iaterstitial lymphocytic and mono-
nuclear cell infileration. Buc myocarditis may also develop in the subsid}ng
phase of non-fulminant viral hepatitis. Because of the rarity of histological
observarions a case of this type may be described here in 2 little more df'
tail. (I am indebted to Prof. J. Kleeberg, Internal Dept. A., Hebrew Uni
versity Medical School and Prof. H. Ungar, Dept. Path. Anat. and His!ol‘v.
Hebrew University Medical School, for their cooperation and courtesy in
permitting study and publication of this case.)

Mr. M. C., 23 years, from New York, had bees 1n Jerusalem as s visreor, He was infeeted
with infectfous hepanis and died 15 days after onscr of che disease 1 a state of coma. The
wrinary gueput decreased at ¢he onser of the discase and progressed ta anursa. Erychrocyies,
four days before death, were 3,410,000, hemoglobin 14 G per cens, two days before death
eryth wete 3,610, b lobin 10.2 G per cent and thrombocytes 179,000 Leu-
cocytes, six days prior to death, 5,600, two days later 10,200 204 one day before death 14,300,

Blood urea was 155 me. per cens four days befare deach, 380 mg per cent ove day before
death, Serum hilirubin ware 30 mg. per cent and glucose 132 mg per ceat four days bofore
death. Oa the same day, Thymol turbidicy was 15. Thyamot surbsdity Soccudation 4,
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1 4-+-+, Allalise phospbarase 68 Bodansky U. Didution casbidiey e 165, Wele-
::;.b: EA dtys beloe donth ol plass proria was 5.5 G per caot, slbuia 3‘.!l:3m.
e cot,glabain .15 G pe e, Al s, foutdays bl deas was s e follows
ot oy 8 7sthe day afer that 17.x volume pes ceat. Serum calcin, four days before dea
hsg p mg. pexcent and seram sodaun i the Lt thice days of b 310, 149,141 mg. per ceot
iucly. Thete were blood Jings betw cea 115/83 30d 100/60 . Hg dusing
et days of hle. Aa clestzocardiogram fve days befose deach thowed a heare rate of 144,
\msscachytardis, sighe degeessioa of ST ia leads 1, Ve Vs, Vaaod AVE. Tawaves were almost
bsen ia tead 1 2ad showed a Jare possust risc ia lads T, 1L T waves ia Vi, Va, Vi wese
upight snd ia Vi, Vy absca, T wates were also abscat in uaupolar excremicy Jads, The QT
ume, althosgh 00t exactly ble, scemed consi ‘peolooged. The
gram was sroagly Suggestrve of myocardiad damage. -
Neceopey: Diffuse hepatits i the subsiding phase of viral hepativis (according co Siecsas,
Keller 30 Dubin; regencration of paseachyeal cells had progressed to & remarkable degree.
Some posenestotic collapse of the periphery of the lobules was peesent. There was portal
aleatson 10d lipochrome pigment in the Kupfer cells. Slight icteric nepbrosis. Jaundice.
Heart. oac foces of Gbross and inflamoation was prescat t the vicuaivy of the anterior de-
seeading coronry astery, extsnding deeply into the veatriculas wall, The ifluation was
hicly camposed of Iymphoeyres The arca involved showed los of musdle Ebres, 10d 12 1p-
pacent iacrease of camaccesse tssse; oaly one such focus was scea. Obstractioa of saull pan-
creauc ducts 308 acind. Chrome cholecysties. Splesomegaly, bemeerhage iato the gastro-
iawsuaal trace Crebeal edems, Hyperplasia of bose marrow; pulmonaty sselectasis, cm-
physema and pocumonia. Sigas of blood aspiraticn. Chronic bronchiris,

Other fatal cases of viral hepatitis showed subendocardial and epicardial
hemorrhages.

In clinical descriptions of the course of this jaundice, the presence of
bradycardia and hypotension is stressed and the occurrence of circulatory
labulity is frequently mentioacd. Schennetten shows that Ppatients suffcring
f_wm viral hepattis have bradycardia in the recumbeac position and an
increased cardiac rate and reduced pulse pressure oa transition from the
recurmbent to the erect state. Hemodynamic alterations in hepatitis in
cotrespondence to the damage of blood 2nd lymph passages ia the liver
hare been emphasized in Part 1. Alterations of the capillary permeability
Loss of plasma from the circulation are responsible for a reduced circulatin, :
b!uod volu{nf (hypovolemia) Edema of the Jegs and ascites occtitring iﬁ
viral hepatitis are partly caused by hypoalbuminemia. Changes in hemo-
d?maxm.cs are the reason for fatigue and adynamia in hepatitis patients.
Since situng aod standing cause 2 farther reduction in the active bloo&
volume, a coresponding  electrocardiogram indicates an insufficient
?::1:2 bkx:ld ﬂo_w (Wolll}cim) Adler and Lyon drew ateention to the

» Inclination to dizziness and angina-like heary symptoms in
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hepatitis A, all these symptoms extending fato the period of convales-
cenee, In some cleceracardiogtams described there were alerations ia form
2ad level of ST segments and T waves during rest and after efforr.

The evaluation of clecerocardiographic findings during the active period
of vital hepatitis mects with difficalty since—as has been pointed out by
Meier—in 8o per cent of icteric cases, lowering of the ST segment 20
flaceening of the T waves may be present. These are, however, likely to
disappear as soon as jaundice subsides or even z fosy days earlier. They are
probably produced by the action of bile acids on musele fbres, The tesern-
blance of these clectrocardiographic changes caused by jaundice with those
appearing after the administration of caediac glycosides is explained by
the chiemical relationship between these substances. All cardiac glycosides
contain the cydopcntanopcrhydmphcuaucn structure which is also pres-
ent in the bile acids.

Louis reported various electrocardiographic altcrations—T and ST
segment changes and arrhythmias in 24 out of 47 cases which were how-
ever due to toxic and incretory factors. Hoagland and Shank mentioned
cardiovascular disturbances, particularly abnormal cardiac rhythm and
prolongation of PR interval, in this disease.

Dehn, Feil and Rinderkneche noted, in aine students suffering from
hepatitis, flattening of T waves; these alterations were explained by
myocardial alterations. 3

Adler and Lyon made a detailed study of cardiovascular involvement ia
8 out of 150 cases. All paticars developed subjective and objective led_llc
symptoms, part of them during the acute sta ge of the discase, others im-
mediately afterwards and still ochers after a long interval during whlt_ﬁ
the patients had already resumed their usual activities. There were Pll_Pl'
tarions, slight dyspnea, particulagly on effott, a troublesome oppresston
on the chest, anginal paia, oceasionally radiating into the left aem, dizzi-
ness, lassitude, weaknocss. Change of size of heare in any considerable
degree and abnormal ausculez tory findings were occasionally encountered.
The pulse was now and then poorly filled, in seven cases accelesated. The
blood pressute was oftea low, and extrasystoles were frequent. E{cc:m-
cardiographic alterations included prolongation of PR, prolongzt_mn of
QRS, notching of QRS, changes of P, ST, alterations of T waves, d;s:_wb-
ances of rhythm. In scvere cases there were high T swaves, sometimes
accompanied by bradycardia. In a sumber of cases the QT was profonged.
The elecerocardiographic changes were either transient or persistent, The
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prolongation of QT duration (Hcgglif), Adler and Lyon;. Mettler, Jusct
and Alphonse; Schennerzen) in infectious hepatitis was mt:rpmed. asa
cardiac-energetic insufficiency (Hegglin). According to Lyn.n, carly in the
icteric stage of the disease, there is 0o prolon, ged QT, cven in severe cascs.
Tt takes some time to develop, and is then found in less severe cases later
in the icteric phase and after jaundice has subsided. It was not always
distinet in cases with hepatic coma. QT prolongation was absent in cases
with sligh bilirubinemia that persisted for months as the oaly finding in
some cases after viral hepatitis. QT prolongation could sometitoes be
demonstrated for a few days only but sometimes also for some weeks and
occasionally for years. In some cases the QT prolongation is associated
with shortening of the interval Q- sccond heart sound, i.c. in cases of
cgeticd ic cardiac insuffici (Hegglin). The QT prolongation
in viral hepatitis is a disturbance of the cardiac metabolism; pathologic
alterations of plasma proteins and electrolytes are involved leading to
functional ang ible and 0 ic and i ibl

alwerations.

Hypokalemia occurring in severe cases associated with liver cell failure
may lead to clectrocardiographic changes and perhaps to hypokalemic
yocarditis. Myocardial a0d clec diographic al it observed
in severe viral hepatitis, may have a2 metabolic component—more fre-
quently than formerly assumed. Hypalbuminemia or dysproteinemia in
:cu:c and chronic vital hepautis may lead to* myocardosis™ (Wuhrmann).
nged hypoglycemia may also viral hepatitis a0d may ex-

tend iato the period of convalescence (Lyon).

Hypoglycemia may also play a role in alterations of the cardiac metab-
olism (Scheanetten). The fall of serum albumin in viral hepatitis is im-
portant because the osmotic equilibrium is mostly controlled by the
albumia molecule. Scheanetten found in the electrocardiograms of five out
of 1z patients, 2 low voltage R and flat T waves and assumed that these
Z;Dtunm.ls ‘\:ci; hcauscd by a hydropericardi Electrocardi hi
¢€2anges in viral hepatitis may be produced by myocarditi: h7po
::z;:n zsso?n:d :\rith insufficient cx:mnzry b!zod zow, b;:z‘:i:bzg:odvg
ces (hyp inemiz or d inemia, h 1 i
Temiz, jound, r dysp » hypoglycemia, hypoka-
nhmcld o mcfgybiif :;d::sp::::stum and by autonomic imbalagce as

> s of ¢ invol have been
Part in hepatitis A but hold also for bepatitis B, Tl:: Ircqucx::;"co; ;:pf::l:
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B has increased with the advancement of the whole blood and plasmz
therapy. &t is a serious discase and its course unprediceable.

The therapy of catdiac involvement in viral hepatitis is identical with
the present-day treatment of viral hepatitis, Rest ip bed and good nussing
are essential. The restitution of cuprotcinemia is necessary. To give the
patient sufficient protein is more importaat than the earlier carbohydraze
diet. A dict poor in protein results in a superimposed nutritional deficieacy
augmenting the depletion of serum albumin, caused by the toxipathic
action of the hepatitis virus oa the liver. The intravenous adminiseration
of plasina as carly as possible prevents further depletion of body proteins,
may protect the liver, kidneys and the central nervous system. Blood
and/or plasma infusion and/or blood substitutes (Periston, Periscon N,
Plasmosan, dextran) may restore the osmotic pressure, keep away periph-
eral collapse by correcting the progressive loss of an active blood volums.
Plasma administration in the carly stage of mot too severe hepatitis is
likely ta restore euproteinemia. Withdrawal of pratein before, during of
after hepatitis may give rise to secondary metabolic disturbances of the
heare and other organs. Even in severe cases of hepatitis early admigstra
tion of plasma plus a continuous drip of glucose and NaCl solutioa com-
bined with transstomachal glucose is often followed by an increase 1'7!'
total scrum protein and of its albumin fraction, and depression of globulia
fractions. Fluids aad protein dict should be started as soon as possible.
Pratein deficieacy persisting for some lengeh of time must make itself }‘clt
long before the drop in plasta protein by a protein disturbance of the liver
cells reducing its resistance to toxic effects. A paticat taking a diet de-
ficient in protein for long periods of time may have nitrogen cquilibrgum
if energy requirements are met by carbohydrates and fat, but the paucat
has no reserves for illness. Thus, an insufficienr protein intake may delay
cure of viral hepatitis and its complications.
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CHAPTER VIL

Neurotropic Virus Diseases

1. Virar ENcrpnaLrnipes aND ENCRPHALOMYOCARDITS

Tug ranoorssis of viral encephalitides in man is almost unknows. la
some of the human encephalitides a diphasic type of infeceion occurs. Itis
assumed that during the first phase the virus circulates in the blood and is
the sccond (the neural) phase no viremia is present bug it is then that
neuralogic disturbances occur. The fack of cross-immunizy appears e
most important criterion for distinguishing viral encephalitides.

Epidemic encephalitis (encephalitis Jethargica or von Economo's dis-
case) is probably a viral infeccion. According to van Rooyen aad Rhodes,
encephalitis lethargica bears many of the characteristic stamps of 3 virsl
infection although no specific virus has yet been gencrally accepsed as the
causative agent. There is no question that the virus of herpes simplex c28
causc an cncephalitis that resembles encephalicis lethargica in magy ways.
But it is highly probable that von Economo’s original encephalizis was
not produced by herpes simplex virus. The causative agent of epidemic
encephalitis is unknown. Epidemic cncephalitis is characterized by altera-
tians in the grey matuer of the brain and che hasal ganglia. The lesions are
Jeg tve and infl y in nature. Many viral encephalitides, trans-
mitted from animal to man ate reporeed from different parts of the world:
St. Louis encephalitis, Japanese B encephalitis, a series of equine enceph-
alitides (all spread by mosquitocs) tick-borne, Russian, spring-samues,
and fouping ill. The mosquito-borne eacephalitides are closcly related 10
dengue and yelow fever, but 1 the masquito-botac type che main part of
the cycle of survival is in non-human hosts (Burtet). They show many
extrapyramidal and fess pyramidal symy and may be iated with
mental disturbances.

Lymphocytic choriomeningitis is 3 geaeralized systemic infection with
a primarily menisgotropic virus which not infrequently becomes pacumo-
tropic and ncurotropic (Colmore). In lymphacytic chortomentagitis mice
are the probable source of human infection. o

Recently some Aftican viruses have been found to be neurotropic 1d
laboratory animals. In humans, West Nile virus infections have been ob-

w6
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served. This virus is antigenically ‘rclatcd to §:. Louis znd.d]ap_an:s:(I:
vicus. In Jsrzel the virus has been isolated during smail cpidemics :
definite clinical character in 95T, 1952, asd 1g53. The main symptoms o
the disease were fever, severe beadachie, aching of the back and the h“::‘-
swelling of lymph podes, a rash, abdominal pain and vomiting. P? 0~
Togical reflexes pointing to an inva?lv:mcx‘n of d:c c:nml‘nuv(a:s sysiem
have also been observed, Recovery p que !

have been seen up till now. The diagnosis was l?udc by ‘f‘”“""“ °£Lw““
Nile virus from patients and by the d ofa fise of

during the discase. The infection is apparentdly transmitzed by Culex
malessus (Bernkopf).

Te appears that some as yet varecognized viruscs may cause one form of
inclusion encephalitis which has in some cases beea proved to be duc to
herpes simplex. Cases of subacute inclusion encephalitis bear 2 very close
teserablance to subacute sclerosing encephalitis.

Foley and Williams emphasize that subacute infections of the nervous
system may have much greater importzace thaa is inferred from their
rarity. The recogoition, by Dawson, of subacute inclusion encephalitis
and the descriprion by van Bogaert of the closely similar condition, sub-
acute sclerosing leucoencephalitis have made i clear that these conditions
which on histological grounds are almost certainly of viral origin, may
run a course resembling in many respects that of progressive discases
hitherto regarded as degencrative. Now we have come to suspect that a
virus infection can produce 2 subacute or chronic syndrome of clinicall
recognizable, severe encephalitis d with el di phi
changes indicating myocardial datozge and/or sudden unexpected death.

Viral encephalitides comprising a stage of lization may lead to
cardiac mamfestations of the discase. In experimental 20d human viral

hal d dar invol has frequently been observed.
The term **encephalomyocardstis™ which emphasizes the significance of
the central nervous system and the myocardium, today sigaifies a certain
famuly of viruses with viscero- and Qeurotropic properties.

But apart from the experimental or human disease caused by these
viruses, a chiaical and pathologic eatity has beca described, consisting of
dlinically recopnizable evidence of severe encephalitis combined with egl:c-
srocardiographic changes indicating myocardial damage and ofy
expected death, Thf fnvolvement of cither the brain or the myoc::li‘;:;
may not be recognized until convulsions and coma appear, followed by
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uaexpected deach. Such instances were described by Saphir and other z-
thors; a viral etiology in these cases was assumed but not proved,

Other virus diseases may occasionally produce acute meningicis aad/or
encephalitis and/or myelitis and radiculitis; these manifestations of pery-
ous systest involvement are observed during the course of mumps, infoc
tious mononucleosis, measles, subella, influenza, chickeapox, herpes
simplex, herpes OSICT, psittacosis, ornithosis, Iymphopathis venercum,
cat-scrarch disease, variols, viral hepatisis, atypical paeumoniz and Cos-
sackic infections. In some diseases the mechanism is considered o be
allergic (wrongly or righ tly). Instances of damage of the nervous system
during viral discases occur more frequently than it is generally assumed,
Viral maladics causing a stage of generalization (vircmis) may lead 1o
manifestations withia the central nervous system and sometimes, simul-
tancously, within the heart, In such cases a clinical syndrome of **eaceph-
alomyocarditis'* may develop which indeed can be produced by diH:rcz?t
viruses that only racely have neusotropic plus viscero- (cardio<) tropic
propettics operating at the same time,

The viral encephalomyocardicis group comprises related viruses of the
50 called encephalomyocarditis or parapoliomyvclitis family which have
obvious viscero~ and nevrotropic propertics. They have 2 teadency to
produce inflammatory changes in the heart of rodents. They comprise the
eacephalomyocarditis (BMC) visus (Helwig and Schmidt, Schmide), }315
MM virus (Jungeblut and Schmide), the Columbia SK (Col 5K vius
(Jungeblur and Sanders, Jungeblur and Steenberg), and the Meogo virus
(Dick). Other representatives of the family are Li 23 virus (Beller and
Keller), F and Senger virus (Bieling and Koch), Ortlich virus (Vivell,
Verlinde and Hofman). These viruses which are named parapoliomyelitis
viruses, were isolated from human poliomyelstis-like cases, or from human
beings suffering from a discase which presenited a variegared symptoma-
tology including encephalomyelitis and myocarditis. The «:xpctlrm!'ﬂml
work, reporeed by Helwig and Schmide, Schmidt, was based on a vitus,
primarily isolated from a five year old chimpanzee, dying from myocas-
ditis, then from guinea pigs with myocarditis and from mice and hamsters
with myocarditis plus paralysis, myclites and cncephalitis. Intensive focal
myocardial necrosis was found when the illaess tan a prolonged cousse.
This virus bad not been tdeatified with any of the variations of known
vituses by biological tests. Helwig and Schmidt found that the cardiac
lesions of this chimpanzee and sporadic human acute interstitial mya-
carditis of unknown etiology were suikingly identical. Warren and
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Smade] have maintained this virus by intraccrcbu.l inoculations iq mice
and found it highly neurotopic. The agent was quite potent wh:'n inocu-
lated whether intraperitoneally or intracerebrally in exmeme dnluuo'ns.
Warren and Smadel did not observe myocacditis in the rapidly dying
aqimals, but extensive focal necrosis was found when the illness ran 2
more prolonged course. These authors named this virus eacephalomyo-
cardivis (EMC) visus.

P ditis, Columbia SK aad
MM viruses arc closcly related seriologically aad ia their pathogenicity
and their pathological cffect on experi lly infected small laboratory
animals (Dick).

Mauch confusion has been cansed by the use of the names ** Columbia
SK 204 MM murine strains of poliomyelitis.” Since it has been shown
that these viruses bear no antigenic relationship to the straias of polio-
myclius virus and since they arc closely relazed, serologically, to Meaga
and EMC viruses, Dick suggested that the word poliomyelitis be dropped
from the names. Since EMC virus is indistinguishable from Meago virus
and myocardis is not a specific lesion characteristic only of their group
the name phal carditis is also it Y.

Warren, Smadel and Russ found, by means of neutralization comple-
ment fixation and cross-immunity tests, that the viruses of enccphalo-
myocarditis, Columbia SK, MM and Mengo-encephalomyelitis are identi-
cal; analysis of their known physical and pathogenic properties further
indicates that they are probably different strains of a single virus,

During the wiater of 1945/46 a febrile illaess designated as aseptic
meningius or three-day fever occurred in Manila. Smadel and Warren
:vb::: able ;o dti;onm“u l'n'gh antibody levels (nentralization indices
bor : ;:oo}c vto A}]C virus in seven persons who hac{ suffered {ru_m this

y fever. All paticats recovered quickly; no signs of cardiac dis-
ease or ather sequelae were observed.
mhim!;o-vuus has beea isola(gd [mzln the mongoose, rhesus moakeys and
z}iqnmt:;s anddagpcn;::o }zc m;'::umxs for men.

geblut and Sweenberg found that, in mice i f il
\jmh Col 8K or EMC virus which has been l:::‘:::jd“};xulou“u);
l'nf:c!cd'mice and carried as a splenic strain over ten passages, A ec:ls i
:: u‘usssm:l‘:ld b‘:id‘: myocarditis. Specific antibodies for Col gSK’ zp:; ngg

o observed in pati i .
non’ p!:aly(ic poliomyelitis (13\:1::1\::)}‘0 Bad expericnced paralytic and

Kalm examined the ceawral nervous system of 22 monkeys which had
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been infected intracerebrally, intraperitoneally and intramusculaly with
Col 3K, ¥ and Ortlieb viruses in the laboratories of Jungeblut (New York)
and Verlinde (Leyden) and found that the three viruses produced altera-
tions not identical with the changes induced by human poliomyelitis.

Gaedeke stressed the immunobiclogic similarity of the EMC (para-
poliomyelitis) group of viruses and their obligate pathogenicity for adult
mice. Alterations of tissues of infected mice arc cacephalomyelitic reac-
tions, lesions of myocardium, aleerations of skelctal muscles and pesiphe
eral neeves. The cardize manifestations are a part of the pathologic picrure
caused by the EMC (parapoliomyelitis) viruses. The coincidence of parz-
poliomyelitis infection with myocarditis was described by Koch fﬂ 2
human case; 2 virus (F strain), positive neutralization test and the histo
logic findings of myocarditis were demonstrated. In subacute cases of the
same jnfection electrocardiographic alterations have been obssrved
(Koch). According to Bicting, Bicling and Koch, such viruses have beea
rather common in the acighborhood of Giessen and Marburg in Germany,
Bicling and Koch reported 12 cases of abacterial meningitis Cllﬂcd_ by
this vitus of the EMC group. These authors found that rats in the acigh-
borhood of husman cases had neutralizing antibodics in the serum while
controls did not have them. The vector from rat to man may be 3 mos-
quito {Culex pipiens).

Warren, Russ and Jeffries found that approximately 20 per cent of
wild-caughe rats, trapped in various portions of the United States, pos-
sessed considerable neutralizing antibodies against the viruses of the
EMC group. In contrast, the finding of antibodies againse EMC virus in
human beings is less frequent. Excluding the Manila scrics, meﬂx
Smadel and Russ examined over 300 human sers for aeutralizing zn!{bf)dY
againse EMC virus and oaly 9 were positive. Three of the g positives
were from cases disgnosed as mild asepric meningitis on clinical g{ounJS;
onc was from 2 23 yeas old nurse complaining of mild upper respiratory
symptoms and headache and the remaining were from paticnts with a
diagnosis of 2 mild or non-pasalytic poliomyelitis. None of these sioe
paticnts had signs of cardiac disease and af} eventually recovered.

Schmide suggested that “isolated myocardstis’” may be caused by 4
virus similar to thar of the EMC group. Koch, Bicling also assumed that
isolated interstitial " idiopathic™ myocarditis of infants may be productd
by a virus of che EMC group. However, the role of this causative agent
in Fiedler's myocardits remains a matter of speculation. Warren, Smadel
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and Russ found no neutralizing antibodies against EMC virus in nine

cases of primary idiopathic myocarditis of Fiedler's type.
Pathohistologic descriptions of experd 1 infections in mice ml'ccl:d
with EMC (parapoliomyelitis) viruses resemble the pathologic picture
of cases of humaa poliomyeliti (Burrows, Hell S W.ll.son
2nd Hartman; Wolmzan and Libao). According to Gaedeke, clinical
poliomyelicis is 2 syndrome of differcat eriology. There are some discases
of man and znimals which have similarities to humaa poliomyelitis or
1 : t

bave features in common with poliomyelitis. The catlier

coocept of poliomyelitis as a strictly pic infection has been
hallenged. Damage of 1 sut quently occurs and the
heart muscle is affected in a considerable number of cases of genuine
buman poliomyelitis.

In cpidemic, lethargic encephalitis cardiovascular involvement has
farcly been reported. Paroxysmal tachycardia and some electrocardio-
graphic at lities have been ioned 2nd have been interpreted
as being caused by nervous disturbances of central origin. According to
von Economo, as a matter of fact, in exceptionally sevete cases myocardial
degencration may supcrvene. Ungar (1948) described a diffuse interstitial
myocarditis in a 65 year old man suffering from epidemic encephalitis.
Histologic studies of the brain revealed perivascular infiltrations showing
the character and distribution to be typical of acute epidemic encephalitis.
The almost complete abseace of lesions in the medulla obloagata, the
rarity of neuronophagia and the absence of polymorphonuclear leucocytes
within the infiltrations was taken into account in 2 differential dizgnosis
against poliocncephalitis.
In the heart, myocardial infiltrations of small round cells weee the only
pathologic change to be observed. No significant Ppathologic alterations
other than the eacephalitis were assodiated with myocarditis, In approxi-
mately fifty per cent of the cases of epidemic encephalitis the degencrative
cu;bnl changes were associated with fresh inflammarory encephalitic
Yesions. Virus diseascs of the nervous system usually rug an zcutcPco
Although it is recognized that the sequelae of cpidemic ence, !ulitism:.
hsr. mz?y years, it is only in recent years that it has be T i
a virs infection can produce a subacute or chronj - s.uspccxcd hae
N roduce onic, progressive conditi
In chronic cases of epidemic encephalitis, paroxysmal each A
rare event. We suspect that the causative virus ma i yactia e
¥ persist to parasitize
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the cells of the nervous system and the heart for many years after the
initial atrack.

Kuhn (1948) described the clinical and especially the electrocardio-
graphic changes in cases of lymphocytic meningitis which were found
during ap epidemic in Zurich during the summer of 1948. While a virsl
infection was assumed it could not be decided whether it was a menipgitic
form of poliomyelitis. Kuha reported avricular exteasystoles, flatening
of T waves in all leads. It was not possible to determine whether these
changes were caused by infectious-toxic myocardial damage or by a
interstitial myocarditis produced by focal inflammation within the
auricle. Schildknechs (1953) reported from Switzerland cases of encephalo-
meningitis lymphocytaria which affected the skin, fiver, kidneys and in
an additional case, the myocardium,

Hioucal (1953) described the outbreak of arthropod-borne virus es-
cephalitls in Crechoslovakia. Several types could be distinguised: me-
ningocncephalitis, meningitis, encephalomyeloradiculitis, and abortive
cases. In two cases transient myocardial damage was found.

In Russian Far East encephalitis parenchymatous degeneration of the
tiver, kidney and beart has been mentioned.

EncernatoMyocaromns as A *Cravicar anp Parsorosic”
Extiry AND a3 4 Crinicar” Synpromz

Saphir described encephalomyocarditis as a clinical and pathologic
entity; Brenning as a discase suz gemerir. In such cases unsuccessful at-
empts, or no attempt a¢ all, were made to isolate a virus of the enceph-
alomyoacarditis group. »

Brenning reported three clisical observations on encephalomyocarditis
stressing a rather sudden omset with marked asxicty, reflex disorders
with or without involvement of cranial nerves, and simultancous marked
subjective heart trouble with more or less pronaunced circulatory insuf-
ficiency. .

Richdorf observed myocardial failure with brain involvement in chl_l-
dren; in one instance subacute encephalitis with clectracardiographic
changes. .

Saphir reported thee cases of simultascous myocarditis and cncc;.;halx-
tis. The paticnts were sz, 35 and 13 years of age. The course of the dxscasf
in two of the three paticass was rapid, one dying after only eight hours
bospiralization and the other ar home after a shore histary of headache
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3 first patient was hospitalized 13 days prior to her dca.(h.
1:1‘} ffl::: p-:::ms hs the type of cacephalitis usmull?' ascribed to 2 vxfal
origia. A clinical diagnosis of encephalitis was made in the ﬁrs.z and.thml
instances, but was not made in the second, the patient having died at
home. Myocarditis was diagaosed, clinically in one cases only, but was
found at autopsy in all three, Though morpho}oglcally the myocardufs
fer se is nat characeeristic in these instances, it rcsgnbl:s that scen in
cestain stages of poliomyelitis and also in the two chimpanzees observed
by Helwig and Schmidr and Schmidr. Tn spite of the inability to dcmc_x?-
strate a virus it seems likely that both the encephalitis and myocarditis
were caused by a virus and most likely that the cause of the encephalo-
myocarditis was a virus of the eacephalomyocarditis virus family.

Betke and Harms described the coincidence of diffuse encephalomyelitis
and scvere myocardial damage in nine infants and children observed dur-
ing a period of one and a half years. A viral etiology was assumed in these
cascs. The cliical synd. of encephal carditis is idered not 2
rare occurrence. In two of these cases there had been vaccination, in one
chickenpox, in another viral hepatitis, 1n others influcnza prior to the
disease. These viral infections may have produced the encephal
carditc syndrome, but a uniform virus a5 the causative agent could not
be excluded,

Saphir rccommends whenever such a disease
clinically that the serum be
g the viruses of encep

complex is considered
d for lizing antibodies involv-
carditis, the phalitis virus,
the Columbia SK and MM viruses. At autopsy an attempt should be
made 10 isolate the virus from the heart and brain by the inoculatioa of
mice, hamsters or chick embryo.

Although viruses bel

: iog to the cacephalomyocarditis family aad
also poliomyelitic viruses possess more pronounced neurotropic plus vis-
cera(cardio)tropic propertics than other viruses, simultaneons encephalitis
nd myocardin may be produced by various viruses. In these cases en-
cephalomyocardatis is regarded as a clinical syndrome, Instances of mild
cexebral and cardiac complications ia vicus diseases are being frequent]

ov:rlockcd: The paticots often recover completely or may have som);
ncumpsy.dn: sequelae a6d/or petsistent minor electrocardiographic ab-
normaht?:s. Severe and fatal sequelae, produced by encephalitis or b

myocardits or by both in viral diseases ace occasionally observed. oS‘om);



114 VIRUS DISEASES AND THE CARDIOVASCULAR SYSTAM

examples seen in differcat infections of true or probable viral origin may
be mentioned in greater detail,

Infectious monoaucleosis is a common disease of possible viral etiology.
Allen and Kellner found, at necropsy, focal cellular infiltrations in the
brain, heare, kidaey, lungs, adreaals and testes. Histologic studies of the
brain of this case which had no clinical symproms directly referable to
organic changes in the central nervous system revealed a picture similae
to that scen in mild virus eacophalitis. The infilerations seen in the beare
were compatible with conduction changes, demonstrable by clectrocandio-
grams assuming that the infiltration may occur in any part of the cardisc
muscle and may involve important conductive fibres.

We observed a 15 year old boy from March until December 1946, He obviously bad io-
fecrious monooudlcosis (Paul Buaacl! test 1160, §a per cear monoauclear cells with masy
abaormal infectious mononucleosis cells in che blood), Six weeks afrer the anset of theilloess
he developed & lower motor p a0d ao accllutar hypalbumiaosis i che spioal duid,
The pasient was suffering from headache, dusturbances of vision, mental confusion, aad wis
wemporanly semicomatose. The boy suffered for 8 months, tecovered, but some Reuso-psy
chiatric sequelae persisted. ko chis case chere was flatceniag of T waves of some Jeads o the
elecerocardiogram, casly in the illoess, which Jacer returned to nosmal. A sccond case was 38
18 year old male paticor with infectious mononucleosis, Jympbadenopathis, sore t{iml"
splanomegaly, Paul-Bunncl} wst 1:640, 6000 leucocytes, 63 per coas mosoauciears with 3t
per cear abnormal infections mosonuckeasts cells) observed duting 2552, During the eatly
course of the disease there was nuchal tigidity, beadache, nausez, vomiting, somaalence,
blurred visian and 2 pasitve Keraig suygn for four days (measogoencephalutis), The rst
clecrocardtogram showed SR = o, 12”, T; low, Ty fow, three weeks later an cl:cuawdfo
gram revealed PR o, 217, T, and T taller. The recovery from the centsal nervous sysiem i
volvement was complere,

The simultancous occurrence of the Landry-Guillain-Bareé syndrome
with completely developed polyneuroradiculomyelitis, very severe neuro:
vegetative imbalance, circulatory and respiratary disturbances of 2 cgnﬂil
type, myocarditis and high Paul-Bunncll riter and death are m:ﬂpox{cd
by Kaick and Hoffmann. The Landry-Guillaw-Barré syndrome in 18-
fectious leosis was iated with myocarditis demonstrable by
electrocardiogram and histological findings (Klein). According to Custer
and Smith, the cercbrospinal fluid findings in infectious mononucleosis are
variable; most frequently they are normal, but the pressure is samctim_cs
increased and a Iymphocytosis of several hundred cells and an increasc 10
proteim have been obscrved. The differential diagnosis berween infectious
mononucleosis and lymphocytic choriomeningitis may be difficult. In
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infect leosis 2 pasitive b phil-aatibody test may some-
It?x{::::c‘sobuincd from the 1:‘;iml fluid. ancc(i.ous. mononuckosis shou!fl
be considered as one of the causes of hnd:y»Gmllam—!'!nré syndrome. I_t is
important to have repeated Paul-Bunncll tests r{on: in all cases showing
the syndrome o other central pervous sysiem favolvemcat without ap~
use. .
Pl;:[mc;s meningoencephalitis with and without pz'rc_xids is, in certain
years, 2 frequent form of Iymphomeningoencephalitis among children

20d adults. Bland described a case of mumps associated with myocarditis,

halicis and P 5 . . . )
Many authors regard viral hepatitis a5 3 * generalized infectious d.xs-
ease” in which dia} damage and encephalitis or encephal

gitis accompanied by psychatic reactions during the course of illness
occur. In fulminant viral hepatitis, but also in the subsiding phaseof this
illgess, interstitial myocarditis has been observed. According to Wahi
and Arora i spize of the frequent severe symptoms referable to the ceatral
fecvous system in falminant cases of viral hepatitis the histologic changes
in the brain cansisted only of swelling of ganglion cells with distortion
of their nuclei. In subacute fatal cases there was lymphocytic infiltration
in the basal ganglions; in one casc kernicterus was found in the lenticular
nucleus, a rare occurrence in adults. Streifler and Feldmann reported the
case of a 19 year old girl who suffered from encephalomyelitis complicat-
ing the preicteric stage of infectious hepatitis; the case reported was
probably the result of direct viral action on the central nervous system.

In 1944 we observed a boy aged 15 years with acute meningoencephalo.
myclitis and radiculitis occurring on the ninth day after the onset of 2

severe viral heparius. It persisted for 10 days with violent pain in the
back and i the small of the

3 back while later there was retcation of urine,
sensory .‘ and i ing of legs, p ion and
meatal confusion. There was tio complete paralysis of extremities. Exarmj-

nation revealed flaccidity and abolishment of reflexes of the lower limbs
Cacdiovaseular iavolvement during the icteric period of the disezse coul]
Dot be excluded, but proper evaluation of clectrocardiographic findings
(depression of ST segments and flattening of T waves) during this phase
was met with difficulties. Almost every case of jaundice may preseat such
cl:cuofzxdlographi: abnormalitics probably as ap effect of the action of
bile acids. The paticac recovered; there was .

symproms of emotional instabilicy persisted. 20 mencal deficieacy bt
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Packer, Jt., Joliffe and Finland found, in fasal cases of primary arypicat
preumonia, lesions of the brain consisting of perivascular hemorrhages
with some glial proliferation, few scattored Iarge mononuclear cells,
fymphocytes and plasma cells in the corebral meninges. In cases of atypi-
cal pneumonia they recorded subendocardial hemorrhages extending into
the adjacent myocardium with necrosis of a fev heart muscle fibers or
some interstitial myocarditis, We observed 2 woman of 73 with 2 primary
atypical pneurnonia of nnkaown etiology i the first past of 1952, During
the course of the pacumonia an ascending and descending Landry-Guilhio-
Barsé syndrome appeared; it was associated with sphincter paresis and
development of bed sores which persisted for 12 weeks. Dysphagia was
prestit. There was no permanent wasting of the affected muscles. In the
carly course of the discase the clectrocardiogram showed inverted T
waves in Jead I and the outer chest leads. The T abnormalivies Jasted for
five weeks. The patient recovered completely.

Olitsky found the histologic picture of infectious polyncuritis, i.c. the
Landry-Guillain-Barré syndrome “*somewhat similar o that obs:rvcd‘iﬂ
avian encephalomyelitis.” Focal degencration and necrosis associated with
infileracions of mononuclear cells may be present in the adrenals, heart
and kidneys (Olitsky and Casals).

Other viral infections which maialy involve tissues other than the
nervous system and the heart, may occasionally and simul !
implicate the ncrvous system tissue and the myocardius, The encephalo-
myocarditic syndrome s almost regularly observed in severe sickeusial
diseases, epidemic hemorthagic fever and in acure toxoplasmosis.
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Parker, Jr., Joliffe and Finland found, in fatal cases of primary atypical
pncumonia, lesions of the brain consisting of perivascular hemorshages
with some glial proliferation, few scattered Jarge monosucicar cells,
Lymphocytes and plasma cclls in the cerebral meninges. In cases of atypi-
cal pacumonia they recorded subendocardial hemorchages extending into
the adjacent myocardium with necrosis of a few heart muscle fbers or
some interstitial myocarditis. We observed 2 woman of 72 with a primary
atypical pncumonia of unknown etiology in the first parr of 1952, During
the course of the pneumonia an ascending and descending Landry-Guillaia-
Barré syndrome appeared; it was associated with sphincter paresis and
development of bed sores which persisted for 12 weeks. Dysphagia was
present. There was no permanent wasting of the affected muscles. In the
catly course of the disease the clectrocardiogram showed inverted T
waves in lcad I and che outer chest leads. The T abnormalities lasted for
five weeks, The patient recovered complecely.

Otitsky found the histologic picture of infectious polyneuritis, i.c. the
Landry-Guillain-Barré syndrome *“somewhat similar to that observed in
avian encephalomyelitis.'” Focal degencracion and accrosis associated with
infilerations of mononuclear cells may be preseat in the adrenals, heart
and kidneys (Olitsky and Casals).

Other viral infections which mainly involve tissues other than the
nervous system and the heart, may occasionally and simuleancously
implicate the nervous system tissue and the myocardium. The encephalo-
myocarditic syndrome is almost regularly observed in severe rickettsial
diseases, epidemic hemorrhagic fever and in acure toxoplasmosis.
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ied byi il in four of six patieats dyisg from polio-
“c:;?g:ml:i ‘Z ‘;‘;ﬁ:‘;’ﬁﬁm Ggr) ;s:omd ona pzdcfxf who
?:{ov‘u:;i fmm'm attack of in{:lnd!:' paralysis with optic neuritis and

rocarditis of several mooths” duration. i
m)I:‘C:;‘jx Abramson described perivascular collections o.f mcno;luchar ?hl:-
inthe connective tissue septa between normal myocardial bundles. Fus C
beief descriptions of myocardial lesions in poliomyelitis were given nly
Cowie, Parsons and Lowenberg (1934) and C}i“k (19';8). Ic was o “{

ing the last 12 years that pathologists starte ly g y
‘lih“:nnfarphologi: {h;mgcs of the heart observed in this illacss. It was
soon learned that myocarditis was 2 frtqu:ns magifestation in fatal cases
(Saphir and Wile, 1942 Peale and Lucchesi, 1943; Dublin and Larson,
1943; Dolgopol and Cragan, 1948; Ludden aod Edwards, 1949; Teloh,
1953; For, Sennett and Kuzma, 1953; and maay m{m’s). . »

M dinis observed in poliomyelidis is exud and chiefly limited
to the interstitial tissues. Interstitial edema was observed in most of the
bearts examined by Dolgopol and Cragan. In maay cases this cd:m.a not
oaly involved the perivascular conacctive tssue but extended within the
muscle bundles, berween individual myocardial fibers. Interstitial edema
may be severe (Forx, Sennere and Kuzma). Cardial involvement is often
minima), 20d focal in distribution, sometimes extensive. There may be
focal infiltration of a small number of lymphocycs, plasma cells, macro-
phages and polymarphonuclears, but the cell infiltrations may be more
sumerous and exteasive. The lesions are most frequent in the posterior
wall of the lefc ventricle and the posterior papillary muscle, also in the
Ieftauricle and interventricular septum (Dolgopol aud Cragan). Intrasarco-
lemnal fragmentation of myocardial fibers with preservation of striated
myofibrillae and collapse of sarcolemnal sheets was scen i cases in whick
there wwas no myocarditis and in 2 few cases of myocarditis (Dolgopol
204 Cragan). Endocardial lesions were described by Ludden and Edward 5
Luhan; Weinstein and Shelokov. The latter two authors described a case

of acute pericarditis with a seerile creamy effusion that contained neutrg-
phuls 20d fibrin and extended into the superficial layers of myocardium,
The occurrence of myocarditis an the second and third day of poliomye-
litis and death from cardiac failuze on the fourth and fifth day, indicate
that myocarditis may be 2 very cacly complication taking place before
bactenal invasion of the piratory organs becomes

lead in tumn to focal myocarditis (Dolgopol and Cragan),

ly severe to
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2. Potromenrams

Poliomyelitis (acute anterigr poliomyelitis, infanile paralysis, Heise.
Medin disease) is 2 common virus disease which usually runs 2 mild course
characterized by upper respitatory or Bastro-iniestinal involvemens, Bar
there is, in seyere €ascs, a tendency of invasion of the central nervous
system leading 1o fzecig paralysis of voluntary muscles, Damage to the
central nervoys System is at times sufficient 1o cause deash,

Basically poliomyelitis js an infection of the lining of the bowel, prone
£6 pass mare deeply into ¢he body, in pare carried by the blood stream, in
part by passape along nerve paths (Burnee), Poliomyelitis can be caused

three types are pathogenic for monkeys. The mpst dangerous viruses for
humans are those of type 1. .

According to Bodian, poliomyelitis virus multiplies first in the ali-
mentary mucosa, then in the Organs assaciated with the blood and faally
in the central nervous system. Viremia is already initiated by the escape
of virus from the alitnentary mulsiplication sites and may be beought to
a1 end by the appearance of aatibodics,

There is evidence of widespread involvement of vatious peripheral

areas, including Iymphatic tissue, and skeletal and cardiac muscle, o
other words, the entire evolutional pattera of poliomyelitis seems €0
imitate closely thar of generalized viral infections of childhood, 2
measles and mumps, in which invasion of cenpral nervous system is
merely 2 comparatively rare and terminal accident (Jungeblue and Huene
kens).
Cazdicvnsculzt involvement in poliomyclitis has been demonstrated by
aumerous authors. The carliese pathologic report of hearr involvemeot
was reported by Medin (1850, whe observed cloudy swelling of the
myocardium, liver, and kidacys in poliomyclitis.

Robereson and Chesley (1g10) described swelling of myocardial fibers
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gt s i ix natients dyiag from polio-
acwmgﬂmc,d by intersitial cdc;a in (02: 3(5&;}:1 e o: o BP ; zimf?vho
mychitis. Hertz, Johason md' epree (1912) report o B s and
recovered from an attack of infantile paralysis with optic ne
myocarditis of several m?n;hs‘ c.lnuuo‘n. Seciomof reseells
To 218 Abramson described p % fos. Farth
in the conpertive tissue septa between normal my.ourdl.al' bundfes. Further
brief descriptions of myocardial Jesions in poliomyelitis were given by
Cowie, Parsons and Lowenberg (1934) and Clack (1238). Ic was_or:{y
during the Jast 12 years that pathologists started analysing sy
the mosphologic changes of the hearr observed in this z)lfx:ss. It was
soon Jearned that tayocarditis was 4 frequent manifestation in faal cases
(Saphir aod Wile, 1942; Peale asd Lucchesi, 19435 Dublin and Larson,
1943; Dolgopol and Cragan, 1948; Ludden and Edwards, 1949; Teloh,
1953; Fos, Scnnert and Kuzma, 1953; a0d muny others). .
Myocarditis observed in poliomyelitis is exudative and chicfy limited
to the interstitial tssucs. Interstitial edema was observed in most of the
hearts examined by Dolgopol and Cragan. In many cases this cdema not
only involved the perivascular connective tissue but exteaded within the
ausele bundies, between individual myocardial fbers, Interstitial edema
may be severe (Fox, Sengett 2nd Kuzma). Cardial {nvolvement is often
minimal, 2ad focal in distribution, sometimes extensive. There may be
focal infileration of a small number of lymphocytes, plasma cells, macro-
phages and polymorphonuclears, but the cell infiltrations ray be more
numerous and exeeusive. The lesions are most frequent in the postasior
wall of the left ventricle and the posterior papillary muscle, also in the
Ieftauricle and interventricalar seprum (Dolgopo! and Cragan). Tntrasarco-
lemnal fragmentation of myocardial fibers with preservation of striazed
hrillze a0d caltapse of satcol

¥ L sheets was seen in cases in which
there was no myocasdids 20d ip a few cases of myocarditis (Dolgopol
and Cragaa). Endocardial lesions were described by Ludden and Edwards;
Luban; Weinstein acd Shelokov. The latter two authors described a case
of acute pericarditis with a stesile atamy efusion that contained neutro-
phuls and fibrin and extended into the superficial ayers of mpocardivm,
The occusrence of myocarditis oo the second and third day of poliomye-
Yitis and death from casdiac failure on the fourch ad ffth day, indicate
thae n:_tynfudxfi.s wag be 3 very early complication raking place before
bxtufnl tavasion of the respicacory organs becomes sufficiently severe vo
lead in turm 1o facal myocarditis (Dalgopol and Ceagan),
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It scems possible thae poliomyelitis-carditis may be caused by direct
action of the virus on the heart muscle, A direce etiological relationship
between myocarditis and the virus has found its experimental verification
by Jungeblut and Edwards. In poliomyelisis, tissuc invasion may be
preceded by viremia which is followed by invasion of the infectious
agent into susceptible cells. At a Jater stage the virus probably dissp-
pearss from the circulation since no virus could be recovered from 2 speci-
men of liver at the time of necropsy. But it was recovered from hearts
with and without myocardial involvement. Hypoxia, even 2 reduced
concentration of labile tissuc oxydasc in some parts of the myocardium
roay contribute 1o enhancing the severity of heare disease (Lyom).

Saphir and Wile (1942) noted myocardial changes in as many as six
of seven patieats dying carly in the disease. Seventeen additional cases,
10 of whith had shown myacardial lesions, were described by Saphis in
1948. In ninc fatal cases of bulbospinal infantile paralysis reported by
Peale and Lucchesi (1943) myocarditis was found. Dublin aad Lasson
(1943) deseribed myocardicis in 2 of 51 cases of poliomyelitis and Dolgo-
pol and Cragan (3948) in 16 of g2 cases which is cquivalent 10 17.4 BF
cent; but in 11 out of 45 cases in which muleiple sections were made of
cach heart which amounts to 26.6 per cent. Ludden and Edwards ob-
served myocarditis in 24 of 35 cases; Clawson (r949) in 12 of 53 fatal
cases of poliomyelitis. Spain, Bradess and Parsonnct (1950), found myo-
carditis in 12 out of 14 cases; Dochnharde (1953) in 19 out of 46. Georg
Hilden and Vimtrup (1953) found in postmostem studics of the heatty
among 13 cases with respiratory paralysis, acute myocarditis in 1w,
indefinite myocarditis in two others, non-specific changes in seven patients
and no abnormality in two.

Fox, Sconctt and Kuama (1953) made histological obscrvations in 70
cases of bulbar poliomyelitis. On microscopy, an interstitial inflammatory
reaction was cvident in abour half the cases (38). In 25 of these it was
stighr, while in 13 it would be assessed as moderatc compared with.lbc
other forms of interstitial myocarditis. Jungeblut and Edwards believe
that the heart muscle is scverely affccsed in approxsmately 30 per ccof
of fatal cases of poliomyelitis. Teloh's report is based on 47 cases of polio-
myelicis in which autopsics were done from 194t to 1952 inclusive.

‘Acute myocarditis was obscrved in 26 patients (55.3 per cent). During
the epidemic of 1949, the incidence of myocarditis was muc?x greates
than in aay other year (100 per ceat) and it was also severer. This is addi-
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ozl evidence to shat collected by ather authors, chat fl““ﬂs cestain
epidemics there asc viscerorropie suains of the virss which may injure
the myacardium. The oeeurrcace of acute m)'oc.ardms in these cases could
st be cormelated ywith the sex of age of the patient or with the acqurrence
of cardizc dilatation of hyperrophy. The pLeusTznce seCMs WOre cammon
aad also more severe with advascing age in the cases of Weinstein and
Shelokov. e

Jurow and Dolgopol abserved acuie forat myocaxd}'ns in 323 et enc
of 73 cases of poliomyelitis in which multiple secrions of nfyocudxfxm
were avaifable. The lasgess number of cases was scen fa paticats dying
berwesn the third and Aith day from the ooset of the discase. This was
e of the older (1948) as well zs of the more recent serics (2953). The
wecarrence of focal myocarditis was oot selated £o the gresence e absence
of peuntania.

Extasive myocarditis has also been described in the newborn (Baskin,
Soale and Midls; Jungeblus aad Rdwasds; Wrighe and Owen). Possible
Cinica} ericeria of myocarditis in poliomyelis include changes i blood
pressure, sudden or dispropostionate tachycardia or bradycardia (tic-tac
xhythay), changing qualities of heart sounds agd murmucs, diminished
inveasity of the first heare sound in the micrsd area, transieac asrhythmia,
sigas of pulmopary edema, cardiac decompensation and shock (Jeos and
Yu). Myocardial involvement is oftea mild and casily overlooked. If there
u eardiac insufficiency low output heart failure may develop (Schmidt-
Kessen), Dyspuea, cyanosts, thready pulse and geuerally 2wz ta the
warse tay be suggesuve of sevese myocarditis (Saphir). However, 12-
spiratory dismess may be rhe result of spinal cord or medullasy involve-
meat so that dyspaca and cyanosis are of little valoe in the diagnosis of
myacaditis (Ludden a0d Edwards). The presence of myocardicis in the
subclisical phase may be 3 factor coptribuni 2 to prol 1 3
”’;‘n ‘M’ﬂil)'f(spz'm, Bradess and Passonnet). c

part of poliomyelius cases there is & i
pucely spinal and sonparalyuc mald cascxf Lchmundn::;-‘;;idt;{;;‘:
\easion occurnag i 12 out of 108 paticars with poliomyeliris. His pa-
nieats with hypertension wers chuelly seveely Ul wish bathas Wn;m:
Twelve of g1 died. Anerial hypestension associated with zcu? aneri
poliomyelitrs has been noted ia over half che paticats seen at t\? Yok
H:mm during two years by McDowell aad Plum; they ;om:“:h\::rikt
was noc only relauvely comman in acuts poliomyelivis but was also
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It scems possible thar poliomyclitis-carditis may be caused by direce
action of the virus on the hears muscle. A direct etivlogical relationship
between myocarditis and the virus has found jts experimental verification
by Jungeblut and Edwards. In poliomyelitis, tissue invasion may be
preceded by viremia which is followed by invasion of the infections
agent ineo susceptible cells. At a later stage che virus probably dissp-
pears from the circulation since no virus could be recovered from a speci-
men of liver at the time of necropsy. Bur it was recovered from hearts
with and without myocardial involvement. Hypoxia, even a reduced
concentration of labile tissue oxydase in some parts of the myotardivm
may comribuce to enhancing the severity of heare disease (Lyon).

Saphir and Wile (1942) noted myocardial changes in as many as six
of seven patients dying catly in the discasc. Seventecn additional cascs,
10 of which had shown myocardial lesions, wete described by Saphir in
1948. In ninc facal cases of bulbospinal infantile paralysis reported by
Peale and Lucchesi (1943) myocarditis was found. Dublin aud Latsos
(xg43) described myocardstis in 2 of 12 cases of poliomyelitis and Dolgo-
pol and Cragan (1948) in 16 of g2 cases which is cquivalent to 17.4 pet
cent; but in 11 out of 45 cases in which multiple sections were made of
cach heare which amounts to 26.6 per cent. Ludden and Edwards ob
seeved myocarditis in 14 of 35 cases; Clawson (3949} in 12 of 53 fatal
cases of poliomyelitis. Spain, Bradess and Parsonnct (1950), found myo-
carditis in 12 out of 14 cases; Dachnhardr (1953) in 19 out of 46. Geosg
Hilden and Vimerup (1953) found 1 postmortem studies of the heart,
among 13 cases with respiratory paralysss, acure myocatditis in 6¥0,
inde finite myocarditis in two others, fon-specific changes 1 sevett paueats
and no abaormality in rwo.

Fox, Seasett and Kuzma (x953) made hustological observations in 70
cases of bulbar poliomyelizis. On microscopy, an interstitial inflammatory
reaction was evident 1n about half the cases (38). In 25 of these it was
slighe, while in 13 it would be assessed as moderate compared wi!h‘!hc
other forms of interstitial myocardttis. Jungeblut and Edwards belicve
¢hac the heart muscle is severely affected in approximately 3o per Cc_nf
of fatal cases of poliomyelitis. Tcloh’s repors is based on 47 cases of polio-
myelitis in which autopsics were done from 1942 10 1952 inclusive, )

‘Acute myocarditis was observed i 26 patsencs (5.3 per cent). During
the epidemic of 1945, the incidence of myocardius was much greater
thag in any other year (100 per cent) and it was also severer. This is addi-
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intaining adequate ventilation. Although all studeats of poliomye-
‘lxi‘:i‘snhzvc ngorcd ?nsunccs in which the blood pressure has been c]c:;tcd
for a period of time longes than could be accouated for by hypoxia alone
or, for that mateer, has remained high in the convalescent phase, such
cases are distiactly vacommon. The mechanism for the production qf
persisteat hyperteasion, not influenced by l.he state of oxygeaation is
grobably quite different from the one responsible for short-lived cpisodes.
‘Bulbar Iesions in areas in which the pressoreceptor fibers of the vagus a:nd
glossopharyngeus nerves terminate, explain the high blood pressure ':vhxch
occurs in bulbopontinc forms of polioms litis. This hypertension is also
termed " infectious high pressure.”

Paticats who bave been observed for a long period of time appear 1o
have again 2 normal blood pressure; this ceatral type of hypertension has
been readjusted by the modulator influence of higher situated ceaters
which are still active in individuals with such a hyp ion (Lach-
mund).

McDowell 20d Plum emphasized that
ficial respiration appeared to intensify and prolong the otherwise traasieat
byp ive state. The app of arterial hyp ion in their pa-
tients may have been the primary result of the invasion of brain-stem

y poliomyelitis virus or may have been a mani-
{f““im‘ of generalized bodily reaction to prolonged anxicty. Investiga-
tions of Bolr, Valentin and Venrath leave us with scant doubt that the
canse of hyperteasion with progressive weakness aad paralysis of respir-
atory muscles is hypercarbia and hypoxemia produced by suboxygenation.
In s\x?h cases acute left veatricular failure and pulmonary edema may be
promineant u.munal features (Dochnharde),

Smith, Harris and Rosenbl, hasi paticats

Y’i‘h arterial hypertension, the f:c‘c was ashen geey not \ulxlikc that seen
in acute coronary thrombosis. With venous hypertension, cyanosis was
prominent.
dl:;cnfrdmg to Hoff and Seitelberger, degeneration of the medial Layers
e formatio reticularis of the medulla obl i
vascular collapse and death, * chlongaca may lad to crdio
The carliest clectrocardiographi i
graphic observations to be made were those of
:mm:::rind Dochez (1912) who were studying the tcr;xsicn‘:l
mia. An tllustration in their paper shows i
rhghmn whx'ch was attributed to vagal dismbm:z?nomml o aee
attro, Cibils-Aguirye 20d Meady found elecrocasdiographic cvidence

hypereapnia or arti-

1 I
that in p
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found in compatatively benign forms, Frequeat blood pressure readings
were taken on each of 95 patients and when a diastolic pressuse of over
90 lasted for a period of more than 12 hours, hypertension was consid-
ered present,

Peclstein, Andelman, Rosner aod Wehrle observed in 195 cases, one-
third non-paralytic and two-thirds paralytic, 65 presenting cvidence of
hypertension at some point during their illacss. Hypertension was usually
vety transient and lasted from two to four days, buc for several months
in severe respiratory cases. In this serics the average diastolic rise was
29 mm. Hg; the highest 63 mm. Hg; the lowest 15 mm. Hg

Hypertonic citculatory alterations ase frequently observed whea the
blood pressure of patients is daily controlled. Platou considers marked
fluctuation or definite clevation jn bloed pressure 1o be onc of the most
valuable signs in predicting the onser of bulbar involvement.

Grules and Panos noted hypertension in 53 of 70 cases, i.e. in 719 I
cent of paticnts with bulbar poliomyelitss. Elevated blood pressuse was
found in only seven per cent of the spinal forms and in 12 per cent of the
nom-paralytic forms of the disease, It had been maintained that hypoxia
in the absence of visible cyanosis may result in 2 compensatory elevation
of the blood pressure. However, the persistence in several instances fot
several days after continuous administration of oxygen by mask, it
tracheally or by oxygen renc Suggests that damage to the cardiovascular
centers was the causative factor. .

McDowell and Plum found the highese incidence of hypertensioa in
paticats with bulbospinal paralysis or paralysis of all extremitics. Hyper-
tension was greater and of loager duration in paticats necding amﬁsul
respiration. Twenty-nine of 3o patients requiring arvificial respiration
were hypertensive, among those who survived the acute phase of the
disease. Average pressure was #64/r04 mm. Hg and the average dura
tion was 98 days. Ten paticnts still had hyperiension 3 to 12 months after
onset of illncss.

According to Smith, Harris and R blate, pul y angi p
produced by vasomoter center disturbance may result in ight vcnmf.u_lilr
failure, pulmonary edema and deach. In the fatal cases right sidcd‘mrdllﬁ
dilatation and in the more marked cases Jeft sided cardize dilaration was

also noted. o )
Weinstein and Shelokov observed that hypertension is eelatively com-

mogn in acute poliomyelitis, Its development in most cases is probably
refared to hypoxia; retura to the normotensive state can be produced by
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complex and ST scgment changes appeared transiendy sod were less
frequent. Abnormal T waves usually occursed carly, and the proloaga-
tion of QT pessisted for the longest duration. "The incidence of aboormality
of elccrrocardiograms was higher in 2dults than in children and in paients
with bulbar and high cervical paralytic lesions. Although the incidence
of electrocardiographic alterations during the course of acute poliomye-
Titis was high, all the changes observed were considered to be nog-specific.
Whereas ia the majoricy of patients the abnormal ehanges both appeared
204 reverted to normal within the first four weeks, a small number of
paticnts still showed abnormalities several months after the onse of
disease.

Gefter, Leamaa, Lucchesi, Maher and Dyvorin found aboormal electro-
cardiograms moce frequently in severe cases of polionyelitis. The main
alerations were abaormally high and peaked P waves, prolonged PR
intervals, deviation of ST scgments, flat diphasic or inverted T waves,
1eft axis deviation, nght axis deviation.

Bradford 20d Anderson reported high grade sious tachycardia ST and
T chaages, conduction disturbances. Three of their fatal cascs displayed
gu}ologc cgccdmcndicgrzms The only fatal case with 2 normal electro-
cardiogram did show at autopsy a sli i
o 44 inﬁ]gmuu}_)sy slight amount of both perivascular

Frischknechr and Zellweger found pathological T waves and disturb-
ances of the auricular conduction in their cases of acute poliomyelitis
Before the fiftcenth day of the discase the pathalogical T w:vc’s \vcr'
o(mn' spontancously reversible and could be partly normalized by mc
pazh;co}yuc agents. This might point to 2 probability of “cxm,r'a?i,' c
vegecative disregulation” of the heart. Changes of the electrocardi -
lasting longer than ewo to three weeks were suspected of iy
Ul:l;f:\n such cases were found, Loag lasting chaa g’:s of the c;:zﬁ:{;‘::
i‘; - :;:;l;f:g:é gmu«r viral action on the autonomous nervous system

According to Weinste i Tt
e b e e e i o
suggestive of myocardial 1afarction have been oby roed i potiomestin
There seems to be 1 A served in poliomyelitis,

. irtle doubt that the severity of the infecti

eatral Servous system s 2n dmportant fovnns e infection of the

uf‘:::::::,?msmn- were of the opinion that in their series the pres
Hographic changes was dircetly selated to the ses}:ri:;nco:f
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of tfausicnt myocarditis in four of 20 cases in the acute stage of the g~
feceion,

foz:r, Leaman, Lucchesi, Maher and Dworin found abnormal electro
cardiograms i 14.2 per cent of their 126 poliomyelitis cases.

Bradford and Anderson found abaormal clectracardiograms in about

¥z per ceat of their 155 cases. Laake observed electrocardiographic changes
in 357 per cent; in his patients with the spinal type of poliomyelitis
associated with moderate paresis, the incidence of abaormal elecrrocardio-
grams was 25.5 per cent while in paticats with extensive spinal involve-
mest it was more than o per cent. In bulbar poliomyelitis it was 40t
cent.
Weinstein and Shelokov abserved in 1947 among 57 cases, 14 with
clectrocardiographic altcrations, and in 1949 among 28 cases of polio-
myclitls, 11 with abnormal clecteocardiograms, Frischkneche aad Zell-
weger detected in 21 cases of 52, abnormalitites demonstrable by electro~
cardiogram. Reubi and Borastein reported abnosmal findings in 33 among
among s poliomyclitis paticats. Bengtsson and Johasson submitted 200
cases of acute poliomyclitis to serial elcctrocardiography and fosad
changes in z1.§ per cent.

Mule and Angelini found, in g out of 4o cases of poliomyelitis, abnor-
mal electrocardiograms which returned to normal during convalescsate.

Rose took clectrocardiograms in 55 children with poliomyelitis a0d
found abnormaliies in 13. The lowest incidence was in the nnn-p;xnlytic
group, the highest in the bulbospinal group. Dochahardt found abnormal
clectrocardiograms in 43 per cent of 472 cases of poliomyelitis.

Fox, Sennctt and Kuzma took clectrocardiograms on admission, oa¢
weelk later and on discharge. Among 189 cases, 61 (32.4 per cent) were
found ro have definite abnormaltties, The wide difference betwees some
of the figures of electrocardiographic abnormalities of various authors
seflects differing criteria of abnormality [the inclusion of sinus tachy-
cardia as an abnormalsty in ose paper (Manning and Yu) and its absence
in another (Bradford and Anderson)].

Joos and Yu observed, in electrocardiograms taken in 23 patients Ur"flh
acute poliomyelitis, that the QT was prolonged in five paticars. Maoning
20d Yu continuing these studics observed among 150 paticnts, 116 ab-
normal electrocardiograms a¢ some time during the disease. The most
common findings were abnormal T waves, tachycardia and abnormal
QF,. Various arthythmias, prolenged PR interval, a Jow volrage QRS
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complex and ST segment changes appeared transicatly and wcrl: less
frequent. Abnormal T waves usually ofcurrcd c‘arly.', and the prolonga-
tion of QT persisted for the Jongest duration. Ths mu.d:nc: of ab_no(m?hty
of electrocardiograms was higher in adults than in childrea and in patients
with bulbar and high cervical paralytic lesions. Although the mc.xd:ucc
of electrocardiographic alterations during the course of acute poliomye-
Yitis was high, all the changes observed were considered to be non-specific.
Whereas in the majority of paticats the abnormal chaoges both appearcd
and reverted to normal swithin the first four weeks, 2 small aumber of
patients still showed abnormalitics several months after the onser of
diseasc.

Gefter, Leamas, Lucchesi, Maher and Dworia found abnormal electro-
cardiograms more frequently in scvere cases of poliomyelitis. The main
alterations were abnormally high and peaked P waves, prolonged PR
jntervals, deviation of ST scgments, flat diphasic or inverted T waves,
1eft axis deviation, right axis deviation.

Bradford and Anderson reported high grade sious tachycardia ST and
T changes, conduction disturbances. Three of their fatal cases displayed
pathologic electrocardiograms. The only fatal case \ith 2 normal electro-

cardiogram did show at autopsy a slight amount of both perivascular
2nd diffuse cellular infiltration.

Frischknecht and Zell found pathological T waves and disturb-
amces of the auricular conduction 1 theif cases of acute poliomyelizis.
Before the ffteenth day of the discase the pathological T waves were
efmn‘ spontancously reversible and could be partly normalized by sym-
padnco}ydc agenes This might point 0 2 probability of " extracardiac
vegetative disregulation” of the heart. Changes of the electrocardiogram
lasting longer than two to three weeks were suspected of myocarditis.
2::1:‘ four such ;a;cs :l\'cxe found. Long lasting changes of the electrocardio-

are cause ire i
B a the mpocar {{‘“m?ct viral action on the autonomous nervous system

According to Weinstein and Shelokov a wide varicty of clectrocardio-
graphml changes varying from minor T wave alterations to a pattern
fap‘;gcsuvc of myocardial infarction have been observed in poliomyelitis,

cxe scems to be little doubt that the severity of the infection of Lh.
“T“L?CW;;S system is an important factor. ‘

cubi 20d Bornstein were of the opinion that in their seri
of ¢lectrocardiographic changes was directly related Ks:lt?:ths:vlz:i;u::f
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paralysis. Alterations most indicative of rayocardivis i.e. depression of
ST scgments and inversion of T waves were chiefly eacountered in the
bulbar and severe spinal forms. It is possible that clectracardiographic
altcrations are alse caused by neurovegetative factocs.

Laake found, in his 84 cascs of poliomyelitis with abnormal electro-
cardiograms, four with delayed auriculoventricular conduction time for
onc week, four showed disturbance of sinus shychm which improved
within two days in two; 15 preseated pathological P waves inlead If,
I and 21 showed aboormal P waves, ST intervals and T waves which
were usually sransitory and 4o showed cransitory abnormal ST waves
and/or abnormal T waves. Prolongation of QT interval was observed in
only one single case. The clectrocardiogram became normal in 34 of the
50 patients in whom repeated records were obtained. Definite jmprove
ment of the electrocardiogram occurred in nine cases, the changes per-
sisted in seven patients. In two of the three paticnts who dicd, histo-
logical examinations revealed interstitial myocarditis, in the third case,
there was pranounced fibrous tissuc formarion, celtular infiliration mfi
fragmentation of myocardial fibers. Definite conclusions as to the inci
dencc of functianal ar organic changes of the heart could not be drawa
on the basis of these cases,

Bengtsson and Johnsson found abnormal electrocardiograms in 3 of 72
children and in 20 of 128 adults. The abnormalities consisted of aboormal
T waves, QT prolongation, disturbances of rhythm such as A=V black,
auricular flutter and fibrillation. Sympathicotonia as the cause of electro-
cardiographic alterations was obscrved in several cases. These electzo-
cardiograms were not included in the 11.5 per cent showing wcholo&tc
changes. Electracardiographic alterations were most frequently found in
cases with damage of the vago-glossopharyngeal nucleus, However, the
non-paralytic cascs also showed a fairly high incidence of pathologic
electrocardiograms. Among the clinical findings, relarive tachycardia of
comparatively long duration, as a subjective heart trouble was m_md
during coavalescence, The majority of el diographic " s
appeared duting the first or second week of the discase, persisted for
three to four weeks—isn some cases Jess and in others more—or benween
six snonths and onc year.

According to Schaide-Kessen, elect graph
myclitis consist in p ged PR inrc‘rvzl._L d of QRS complexe
P alterations profongation of QT, inversion of T waves, especially i

1: bin ol in Pa]jg.

)
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ia the limb Jeads. Owing to their focal diseribu-
:?:x‘: k,‘ds (Y‘:J’ 1¢ES co(t:n if itscl{ in lh.t :lcctmcudi.o-
gram by 2 so-called infl ey “*T." Symp hicotoniz may also in-
foence the electrocardiographic pattern in poliomyelitis pacicacs.

Fox, Sennett and Kuzma found in their 61 cases with ab‘nonml ¢lectro~
cardiograms, ST depressions andfor T waves changes in 96 per cent.
Changes in conduction whether superveatricular of ventricular were un-
usual, QT prolongation was observed in 1.6 per cent of the cases. The
electrocardiogeaphic changes were noted s early as che firstday of illoess
and usually developed during the first week, Lead AVF disclosed the
carlicst and sometimes the only abaormality. Of the nine paticars with
bulbar invol three had at 1 elec i
dence indicative of myocarditis was obtaincd i four cascs.

Gearg, Hildea and Vimerip reporeed that in their 62 cases of paralytic
poli litis there were elect Jiographic al ions in five cases of
which four were treated in the respirator and the fifth had respiratory

paralysis. ln nine cases the electrocardiogram was borderline, six of these
cases had paralysis of the y muscles. The electrocardiographi
changes were, in onc case, nodal rhythtn and increased QT; this case
showed myocarditis at autopsy. In all other cases the electrocardiogram
showed moderate ST and T changes. The authors think that the majority
of the pathological and elec diographic changes found in poliomye-
litds cases are due to anoxia and altered pulmoaary circulation.
Dochahardt in his cases found most frequently alierations of the ST
segment qnd of T waves and QT prolongation. QT prolongation was
observed in 28 of ninety cases; this Hegglia phenomenon was observed
in paralytic cases with and without respiratory embarrassment. Hypoxia
28d hypopotasstmia are mot regarded
prolongation. The finding of i it
diffse cell infilergtions, focal necrosis

Clinical evi-

as the dedisive cause of the QT

myocar matked,
! of myocardial fibers and some
nerve !:s.mns—):xplzins the occurrence of various electrocardiographic
changes in poliomyelitis. But a greater or lesser part is to be considered
as non-specific and may be produced, partly by neurovegetative derange-
meat. Eltt!x_umfdmgﬂ.phic alterations are also caused by encrgeric (dy-
:iz;mc) ha_:xdfnac msnﬁucncy. QT prolongation is 2 sigaificant clectrocac.
. ;f:f d: uhmm 10 faany cases of this illness. The factors which Toay
e c:l Fﬂ:nonfmou_ have not yet been sufficiently studied, Complex

e tetations in poliomyelitis play a role in the development



126 VIRUS DISEASES AND TUE CARDIOVASCULAR SYSTEM

paralysis. Alterations most indicative of myocarditis i.c. depression of
ST segments and inversion of T waves were chicfly encountered in the
bulbar and severe spinal forms. It is possible that electrocardiographic
alterations are also caused by neurovegetative factors,

Laake found, in his 84 cases of poliomyelitis with abaormal eleciro
cardiograms, four with delayed suriculoventricalar conduction time for
one week, four showed disturbaace of sinus chythm whith improved
within two days in two; 15 presented pathological P waves i lead 1,
I and 21 showed abnormal P waves, ST iatervals and T waves which
were usually transitory and 4o showed transitory abnormal ST waves
and/or abormal T waves. Prolongation of QT interval was obscrved in
only onc siagle case. The clectrocardiogram became nocmal in 34 of the
5¢ paticats in whom repeated records were abtained. Definite improve:
ment of the electrocatdiogram ocecurred in pine cases, the changes por-
sisted in seven paticnts. In two of the threc patients who dicd, histo-
logical examinations revealed interstitial myocarditis, in the thicd case,
there was pronounced fibrous tissue formation, cellular J'nﬁlcra:ion.m.d
fragmentation of myocardial fibers. Definite conelusions as to the ind-
dence of functional or organic changes of the heart could ot be drawa
on the basis of these cases.

Bengtsson and Johnsson found abnormal clectrocardiograms in 3 of 72
children and in 20 of 128 adults. The abnormalitics consisted of 2bnormal
T waves, QT prolongation, disturbances of shythm such as A-V block,
auricular fluteer and fibsillation. Sympathicotonia as the cause of electro-
cardiographic alterations was observed in several cases. These electro-
cardiograms were not included in the 11.5 per cent showing pathologic
changes. Elcc:mcardiographi ¢ alterations were most frequently fouad in
cases with damage of the vago-glossopharyngeal nucleus. However, the
non-paralytic cascs also showed 2 farly high incidence of patho{vglc
elecerocardiograms. Among the chinical findings, relative tachycardis of
comparatively long duration, as a subjective heart troub?c wis m_m:d
during convalescence. The majority of electrocasdiographic alfcrmon!
appeared during the first or second week of the discasc, persisted for
three to four weeks—in some cases less and n others more—or betweed
six months and one year. . .

According to Sct Kessen, clectrocardiographic alterations in polio-
myelitis consist in prolonged PR interval, broadening of QRS complexes,
P alterations prolongation of QT, inversion of T waves, especially in
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. : o k
scrum examination. Hyperpotassemia mzy.bc fqund.\mxh'shoc

“a:;dr::;iumry acidosis, in which case therapy is P{*m“"Y_d““‘fd

i 1 1 diffusion and improve-

toward of the p y ventl’ b ° 1
ment of peripheral vascular tone while withholding oral or parenteral

tassingl. . .
P(,F_xccssivc sodium intake should be avoided pamct§hdy a:lm'mgL z&c
acute phase whea it may predispose to hyp and &
alkalosis. During the course of disease occurrence of comphca}nons ss:dl
a5 exrension of the diseasc process, pulmonary cdema, atclectasis, respita-
cary acidosis, metabolic alealosis and hemolytic reactioas \vith' hepatic in-
volvement may be detected early by recurrence of increased mitrogen and
potassium excretion.

The serum albumin fraction of the blood proteia drops in 2 manger
parallel to the clinical severity of the disease, beginning between the
first and third day of illness and reaching its Jowest level by the teath
day. The progressive drop 1n serum albumin levels was retarded or pre-
vented in some cases by the admi of pooled irradiated blood
plasma, but this angmentation of scrum albumin values s 2 temporary
phenomenon requiring continuous support for an as yet undctermined
Jength of time in order to obtain sustained clinical effects.

Kelly, Briggs and Jeasen (1946), Kelly, Docden, Hall and McQuarric
(1943) observed abnormalities 1n the beta disturbance of the
phoretic patterns of the serum 1n poliomyelitis, but these i 5
however, did not report values for the protein components of the serum.
Rout!; and Paul, who made electrophoretic studies of plasma 20d serum
proxcios in poliomyelitis, found albumin & 3 while the alphat and
alpha? g_lobul'ms and the fibrinogens wncreased over average values for
normal individuals. The gamma! globulin was found to be normal in

poliomyelitis and the gamma globulin fraction was decreased in all
types of poliomyelicis.

clectro-

Steigman, Brodsky and Stephens reported normal frequency distribu-
unns(fmt values of serum protein and albumin in poliomyelitis. Slight
but significant differcnces of serum protein were found only in the duoni;
stage and were explained, in pare, by nitrogen deficits associated with the
png\mg:d u:lml:)ﬁmuv.\'un of convalescence,

ower a0d his associates reported low scrum potassi
stage of poliomyelitis in over g‘:lf of their cascs?l?zrl: t‘;:lo::;;::si::
potassium levels in ten paticnts with severe spinal or bulbar poliomye-
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of impairment of the myocardiom with possible consecutive electro-
cardiographic changes.

Bower, Chudnoff and Chancy obscrved important metaholic changes
during the acute phase of poliomyelitis. They were alterations of serun
proteins, clectrolytes of the blood and of the wrine, which the suthors
summarized diagrammarically. The principal trends of the biochemical
changes, according to Bower, Chudnoff and Chaney are given here:

MAJOR ELECTROLYTIC ALTERATIONS IN ACUTE HUMAN POLIGMYELITIS
Rumery (Progressingro) —  Arawe 8 Grivwal Phase (Progeessingto) —  Forilaws

Stabilizes Reserrarony sasosts Becomes ware
(remains very labile and —~(Parually compensased)—+ sevete
can revess o ¢an quickly
progtess to alealosis) Low blood pH (acd)

fncreased  bicar fevel—S, lorides diminished.
{CO, combining power} Further loss of € from

tracheal washags, emesis,
pecspiration; heace dur
rhes, cee.

Cazasoure Piasy or Iqury
Farther depletion sesule

Remans chronieal] A Pr 4 serwm  protei A

deplered } loss. Stight drop in scrum  ing o promuneat shersions
{ calewam (protein bound) in osmotic rquibibrive

Seabitizes +B. Porassium transfee from mus—abfanifests as: (o) very kv

scrum with foss from body serum K if precenst azow

} cle cells and eryhrocytes to sceum K or (i) very high
viz kidaeys mia oceurs

€. Negauve nitsogen balsoce

Resurns toward sormal D, Reflex conseevation of rons-sVery tow ueinasy Ch Nao

Cean be 1emporsaly sugnent- by kiduey (especeatly Nazod  a0d coul Mal

ed 2¢ almost amy stxge of CD)

iHiness by parenceeal therapy)
According to Bower, Chudnoff and Chancy and o Bower, l\_/[organ and
Chancy, a marked degree of fegative nitrogen b.ahncc occurs in the 2cute
phase of potiomyelitis. This negative balance is acw{npamcd by a pre-
cipitous drop in scrum albumin, clevation of globulin and 2 negative
potassiute balance. Hypotassemia is frequently present and may be de-
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tion may develop. It is possible that cases of myc_;cardi:is in severe polio-
wyelitis represeat, eatirely or partly, hypokalemic myocarditis.

‘According to Bower, Morgan and Chagey the acute cz‘u_bohc p?nsc of
poliomyelitis is characterized by excretion of la,:ge quantities of nitrogen

and potassium in the wine, indicati of protop 4 . Where
extensive potassium excretion is appareat extensive pznl):sxs may occur
but there may be a normal p jum level combined with 2 gat
potassium balance. Such cases emphasize the inadequacy of calculations
of eellular p ium by of the lular ion, and this
makes it und

dable that little imp ce has been attached 1o po-
tassium in poliomyelitis uatil now. Certain abnormal electrocardiograms
in acute poliomyelitis may be i with p ium deficiency de-
spite normal potassium. Bower wrote that, at the later stages of polio-
myelitis, when recovery and tissue regencration are present, low serum

potassium values are to be anticipated unless adequate potassium is sup-
plied.
The develop of cardi lar concepts in poli litis has led to

the conclusion that the mainly cytologic approach in stwdying heare
involvement ia this illness has to be considered as incomplete. We
are confronted with an intricate pattern of factors—specific (viral)
as well as nonspecific (acurovegatitive, biochemical)—which influcnee
the cardiovascular system. In many cases the electrocardiogram may be
belpful in establishing the diagnosis of heart invol in p y
litis, There is much dificulty in uaravelling the sigaificance of single
factors and their effect on the clecrocardio

and thelr ¢ gram. Myocarditis (viral

asd/for hy ) should be suspected in every poliomyclitis patient

who is fFY“dy 11! Cardiovascular collapse and death can be caused by
y orby of the formatio reticularis medulla obl

Hypersension may be produced b i ia o

Hyper y y hypoxemia and hypercarbia or b:

ml‘ccuous c:utnl‘_mv?lv:mcm. Acute right ventricular failure caused b);'

pulmonary comp s or by pul y iosp and sudden left

::t;}t_ulz: f:nlurc produced by hypoxia may be dangerous to the polio~

gd): itis patieat. Pulmonary angiospast may lcad to cyanosis, pulmonary
ema and death due to acute dilatation of the heart.

Energetic (dynamic) cardiac insuffici and imbal,

hz‘v;eo afo tobe c_onzidct:d in poliomycli(isluscs.

. 300d nussing is decisive in the treatment of pati i i

ity s ve i of patients with poli .

itis. Respiratory paralysis js the greatest threar to life in thl;: ifl:c);:
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litis. This finding was observed in paticnts who had 0o vomiting ot
diarrhea and the potassium deficit was considered presumably to be the
resuele of low intake.

Hall and Sherman underlined the importance of potassivm depletion
in ouc case of severe poliomyeclitis and suggested that the myocardial
and clectrocardiographic changes observed in poliomyelitis might have
a mewabolic component. The use of scrial electrocardiograms proved vale
uable in the detection and management of potassium deficiency and is
secommended when the clinical course suggests a merabolic disturbance
in this discase. In their opinioa the observed episades of gastrointestinal
atony and dilatation, nausea and vomiting were dus to porassium defi-
ciency and contributed signifi ly to continued ¥ ium Joss, thereby
establishing a self-perpetuating circle. Potassium depletion of large mag-
nitude is inherent in this circle, hence therapy muse be directed towasd
repleaishing the total body stores, not ar temporarily restoring the serum
potassium level or reversing electrocardiographic chaoges. Potassium
deficiency must be considered in the m £ of any patient severely
ill with poliomyelitis.,

Lans, Stein, Becker, Hoyne and Meyer found, in patients with bulbar
poliomyclitis, frequent association with a potassium deficiency. This de-
ficiency is brought about by inability to swallow, vomiting and the use
of p al infusions containing little or 1o potassium. An ascending
Landry-type of paralysis may occur. Patients with bulbar poliomyelitis
cannat tolerate the superimposed hypopotassemia. Administration of
potassium chlotide resulted in 2 marked improvement of the condition
in six patients. Dochnharde found severe hypopotassemia in the fate
stage of seven poliomyelitic paralyses.

Pietrogrande, Versino-Gedo and Perticucci observed low serum potas-
sium in old cases of severe poliomyelitis who were bedridden and im-
mobilized in a case.

The clinical diagnosis of hypopotassemia in poliomyelitis is ditﬁa}l‘
without proper laboratory methods because clinical sysmptoms of polio-
myelitis and low scrum potassiura are ideatical ar very similar. fn bricf,
muscalar weakness and paralysis as well as various disturbances appear
when the potassium metabolism is disturbed, The cl:czrocardiogfflphlc
changes in hypopotassemia are of great importance for the diagnosls.}ﬂ
cases with profound hypopatassemis, focal areas of accrosis of ‘czrdﬂC
and skeletal muscles with interstitial edema and/or lymphocytic infiltra-
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sary to correct potassiuta Joss in mild and moderate cases of poliomyelitis.
Adequacy of protein ourrition must be rescored immediately, and orasge
juice, cereals and meat juice can supply potassium together with oral
potassium chloride or potassium cicricum. Excessive sodium intake should
be avoided during the acute phase of the discase. Carcful management of
fluid in patients with bulbar disease is cssential.

Dictotherapy in poliomyclitis may makc more progress chrough
controlled observation in carcfully conducted clinjcal studies. Boines com-
mends the use of hyperproteinization for minimizing the ravage of polio-
myelitis and for accclerating rehabilitation. Reubi and Bornstein recom-

o A

mended systemic elec iog hroughout the period
of convalescence before physiotherapy is started. But Schmidt-Kessea is
of the opinion that 2n ab 1 electrocatdiogram i ily o coatra-

is g
indication for the timely institution of physical therapy.
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The indication for placing a patient in the respitator is 2 diminution of
t{lc vital capacity; the most practical method of recognizing diminished
vital capacity is through the rise of the counting test of Smith. Frequent
checks on CO;, hematocrit and blood chemistry should be made.

The effect of serum protein alterations and hypopotassemia (or hyper-
potassemia in renal shur down) should receive greater ateeation, especially
in severe cases of poliomyelitis. Early diagnosis and proper localization
of cardiovascular involvement may facilitate the treatment especially of
the bulbar cases.

The diversity of cardiovascular distusbances in poliomyelitis render
various therapeutic recommendations understandable,

Schmidt-Kessen recommended di gitalization in all scvere cases as fong
as there was no turn to the better.

Aschenbrenner and Dochnhard have suggested in severe cases of polio-
myelitis, the admiistration of cardiac glycosides; strophantin has bc_m
given in cvery case of poliomyelitis especially in cases associated th’h
pultvonary complications and during respiratar treatment. Prophylactic
trcatment with strophantio is indicated in order to avoid cardiac failurs.

Smith, Harris aod Rosenblatt who emphasized the importance of pul-
monary angiospasm in poliomyelitis stressed the fact that trachcotomy
is of value only when there 15 bronchial obstruction; this is generally not
present in bulbar poliomyelitis. The uses of vasodilative drugs, qomb!y
Priscoline has been rec Jed in the u of vasospastic phe-
nomena. .

According to Glanzmagnn, the carliest treatment with large, pofsgb{}'
sepeated blood transfusions in the preparalyuc stages of poliomy:hrfs is
promising. Administration of potassium and/or repeated plasma infusions
may be life-saving in severely il patients (Bower). But in mild cases
plasma infusions are not necessary. )

In poliemyeclitic children, Dieckhoff administesed 150-300 cc. (e
10-15 cc. per Kg. of body weight) Peuston N (polyvinylpyrrolidonc)
intravenously. Under this treatment, scvere paralysis was obscgvcd 0
disappear. In children who had been treated with Periston N during che
preparalytic stage of poliomyelitis, no paralysis oceurred and meniogeal
symptoms quickly subsided. ) )

Bower and his i led that intr ﬂuu?s should
supply both fluid and hydration during the acute. phase and it should
contain some potassium provided the urine output is normal. It s neces
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3. Rantss

Rabics (hydrophobia, lyssa) is an acute, often fﬂ“-} cn:cphzlom)‘ehm
caused by the bite of certain animals and is characterized b.y a loag iacu-
bation period, hydrophobia, muscular spasms and paralysis, The causa-
tive agent is a virus. The discase occurs paturally among dogs, wolves,
foxcs, jackals, cats, cattle, swine, horses, sheep, goats, meercats and
blood sucking vampire bats. The virus is present in the saliva of infocted
animals. Man acquires the infection by being bitten by rabid animals.
The infection may be transmitted by 2 rabid animal licking an abraded
susface. In the abseace of antirabics treatment, the chance of coatractiog
tabies alter the bite by a proven rabid dog is about § to 35 per cent, but
once symproms and sigas of rabies develop the outcome is fatal (Rhodes
and van Rooyen).

The tabics virus is a very labile agent; it loses its virulence quickly
when exposed to light, heat and drying. Rabics has been so exhaustively
a0d thoroughly studied that there is scarcely anything to 2dd to the
clinical knowledge at our disposal. But the divergeacy of opinion regard-
ing the spread of the infection through the body is considerable.

According to L. T. Webster * the movement of rabies virus in the body
and from host to host 15 cyclic. . . , Rabics virus is present in the saliva
of the rabid animal. When the animal bites, the saliva is introduced
through the break in the skin ditcctly into contact with the tissucs,
blood, lymph vessels and merves of the new host. From this portal of
eatry d_:c VITus progresses 10 some unknown manaer, probably in associa-
tio with the regional nerves, to the origin of these acrves in the spinal
cord or bramn, Thete it firse becomes demonstrable, increases in quantity,
nd specads rapudly throughout the entire brain and cord. Mcanwhilc,
mhlcr ussues, organs and flurds have, with insignificant excepti .
maioes freg of vires. Nexr, ic ovenf e ooprions, f¢
along the nerves, inc.ludin . :; OK m'mpﬁ fom the beaia or.oon{
ghinis the vims’:nu:s th 1(im: to :1 salivary glands. From the salivary
Chis s wommmens 4 e saliva and passes to the mguth. Only after all
oy ed docs the infeeted animal become sick, . . . These phe-

are remarkably segular, The virus, once in the tissuss becomes
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infection has passed to the cord. The only distinctive (:zttxrc of nbi:s.ts
the presence of Negri bodies in the cytoplasma of gng'luluﬂ cells, prin-
cipally in the hippocampus majot and the cells of Purkinje in the carebel-
Tum, but also in the medutla and elseswhere. .

The pesiod of incubation is ten days o several months, depending on a
umber of factors, especially on the severity of lacerations. .

I the prodromal stage there is slight fever, headache, malaise, nausea.
But a sudden onset of the inicial stage also oceurs. In this stage there is
discomfore at the sute of the bite or infection and psychic afterations. The
pulse may be rapid. In the following stage of excitement there is fever,
irritability, hydrophobia, muscular spasms (especially of the muscles of
deglutition and respiration) dyspaca, rapid pulse. Ia the last stage, there
is tmuscular paralysis, the temperarure falls, the pulse may be rapid or slow.
Cyanosts, unconscionsness precede death from heart failure, asphyxia and
exhzustion.

Neuroparalytic accidents may sometimes develop after antirabies treat-
meat. These occurrences are ateributable to seasitization produced by
brain or cord material in the antirabies vaccine. A history of allergy can
be obuained from many patients wha develop reactions to this vaccine. A
case of long lasting allergic myocardiuss has been desenbed by Lyon in a
patent with a history of allergy to foreign protein. Meningitis and mye-
kus following administeation of rabies vaccne may also last for half a
year (Fodar).

Mlctgi.c manufestations of the central nervous system and the heare
a(}cr antirabies vaccination can be faverably altered by the use of aati-
histamia drugs. Antirabies inoculations are not without danger,
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established and sees up the same series of events i all mamamals thus fir
tested.””

The view that the rabies virus, after being deposited in the jnfected
wound, invades traumatized nerve fibers and travels along the perincutonal
Iymphatics or along the axis ¢ylinders to the central nervous system, is
largely based on experiments, According to van Rooyen and Rhodes the

or by the cerebrospinal fluid {J- Koch, Field),
While rabics virus has been bug sately demonstrated in the blood the
fact that it may pass from an infected mother to the fetus indicates that

cercbrospinal fluid is gencrally held to be not infectious, though there
have been some reports to the coatrary. According ro Ficld, it is possible
that here the ordinary methods for demonsteation of the virus are ot
adequate for the absence of viras from the cetebrospinal fluid. .
Several workers have suggested on the basis of detailed histological
examination of the pervous System that the cerebrospinal fluid is the
medium by which virys invasion accually takes place. Field did not
believe in the axonal transmission of rabies virus from experimentally
inoculated masseter muscles te the pons, Ingculation of the masseter
fixed rabics virus does not lead to an casly pasalysis

region. No lesion was found in the cortesponding motor nucleus of the
fifth nerve cven when there already was evidence of widespread im'rolv‘o‘
ment of the nervous system. Freld's experiments suggest that infection is
disseminated cither by blood stream or by the cerebrospinal fluid. The
answer to this question muse awaig further research. o

Boyd compared the microscopic features of rabies with the findings in
poliomyelitis and cmphasizes thae the picture of rabies closely resembles
that of acuec poliomyelitis. Inflammarocy and degenerative changes ase
found principally in the medulla, then in the cord and last in the cercbral
cortex. There are the usual perivasculur collags of Iymphocytes. The nerve
cells show all stages of degencration from chromatolysis to destruction.
The disintegrating cclls may be surrounded by newronophages. chcncrr
tive and isflammatory changes are found in the aerves along which the
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caused in suckling mice by the infection with Coxsackic A virus, type

10, . .

A The creatine and potassium metabolism is a]xzrcd.in_(hcsc dx_sczscd.mlfc-
Gacdeke reported rubular and absorption acphrosis in sucklm_g mice in-
fected with various group A Coxsackie viruses, The chaoges in capillar
permeability and fluid retention result in oliguria and failure of adequate
secretion. The reaal lesion is due to widespread destruction of striated
musculature.

The A 20d B groups of Coxsackic viruses often difer from one anothes
in other respects although some strains have propestics characteristic of
cither group (Tobin). Scrologically, the viruses are heterogenous. There
sre many types in group A, and fewer in group B, 20d others belonging
10 ueither group.

The chief clinical pictuse produced by members of group A is herpan-
ginz, by group B, epidemic pleurodynia or Bormholm disease. Some out-
breaks are characterized by a high incidence of dry pleuritis plus meningeal
invel In others, the predomi P ase only myalgia ia
which muscle biopsy revealed lesions identical with those observed in
infected mice. But certain clinical pictarcs of illness do aor always show
the features characteristic of a certain group of Coxsackie viruses. Epi-
demics of ** meningoencephalitis myalgica,” a form of Bornholm disease,
are also caused by group A viruses. In other cases, Coxsackie viruses of
group A have produced severe & itis. Severest invol of
muscles in humans may be caused by group A viruses.

The dizgnasis of 2 Coxsackie virus infection depends on virus isolation
2ﬂdAlhc demonstration of a rise of antibody of the paticat 2gainst the in-
fecting straia. Isolation of the virus in suspected cases indicates that the
disease mmng at the same time is due to Coxsackie virus infection.
S“°1°§‘c_dl.lgmsis zl_onc is mot a practical routine proposition owing to
the muldplicity of virus types (Tobia).

ig}::?n}:‘?mncc of the AC(fxsz:kie virus infection lies not so much in
diphasc &;}: Ef::::lo?\mcry of other severer illnesses (Hoplkins), The

iy siga) ousse of the in{c’nic{n with muscular pains and weakness

uximy iln!scm‘ﬁcim M ~,h'-' pleurodyaia may be confused with
Wi ecurr i;

Beeman, Cole, Yy recurrent myocardial

" infarction (Huebner,
Beigelman i >
Beigelmag and igel and Bell), (Hucbner, Risser,

Bell, Beeman,
Strong). The differential diaguosis is casier in pati .
T guosis is easier in patien
hza::rt_zl cl_:ctmc.lehogrzms during Coxsackie virus infcitian.u b
ackie viruses in humaas do not wsually produce cardiac iavolve-
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Diseases of the Musculay System

Coxsacxin Vigys stzsAms’u—HsnpmcmA, Ertonmie Prsvroornia
Thz wixst MorouR of the group of Coxsackie virnses was isolated in

suckliog hamsters, and merinos. Chimg and young
monkeys can be infeceed subclinically. Some strains have growa in tissse
cultures and in fereile cgas.

Afterinfection, Coxsackie viruses may be excreted by paticats foras loag
astwa to three months, bue usually it disappears from the feces in from one
to four weeks (Tobin). Duting epidemics, the Coxsackic viruses are swidely
spread. Affected persons may have the virus in the feces without showing
2 manifest clinical disease. Persons suffering from another discase may
harbor Coxsackic viruses. Man is sts chief reservoir and carrier.

. The Coxsackic viruses do not comprisc 2 homogenous group, but are
separated i0to a number of different agents having, as a common property,
4 high infectivity for newboen mice. Although they can induce the for-
mation of aatibodies in mice for 23] ages, only a few are zble to produce
noticeable symptoms or death in any but suckling mice, i

The viruses are divided, broadly, in two groups (A and B). Oa bio«
logical grouads, those of 8roup A are characterized by their ability chielly
to produce myopathia in mice. The mice show a flaccid paralysis. Sbfdlﬂs
of group B may not involve skeletal muscle but affece the myocardium,
liver, fat, central nervous system or may cause focal lesions in muscles and
especially necrosis in the centra} nervous system and in viscera. Strain B
viruses may produce spastic paralysis.

Affected muscles lose their cross striation and show hyaline degencra-
tion with cellular infileration. i

Melaick and Godman, who described muscle necrosis followed by ia-
flammatory lesions as a result of inoculation of the Conn § strain of
Coxsackic virus, found myacardial necrosis in mice but to 2 Jesser degeee.
Collicr, Winkel and Cafiluddi reported degencration of the cardiac muscle
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CHAPTER IX

Fevers of Viral Origin Spread by Arthropods

A croue of fevers of viral origin spread by arthropods consists of
yellow fever, dengue, and sandfly fever. They aze chzrzuc:nmi by a cycle
of infection involving blood sucking vectors and susceptible vertebrates.
In deogue, sandfly fever, and whan yellow fever, the only verzcbrate
involved is man. i

The extricsic incubation period in yellow fever is twelve days, in deogue
cleven to twelve days, and in sandfly fever six to cight days before the
insects become capable of infecting man. It is probable that the trans-
mission of the causal virus is not a simple mechanteal process, and at
least some multiplication of the virus muse already occur in the vector.
The period of gencralization of these three diseases is short and fasts
three days ot a ittle longer, and infection of blood sucking vectors from
human patients oceurs in this short-lasting viremic period.

1. Yeuow Frver
Yellow fever is an acute infectious discase characterized by fever,
Jaundice, alb b is,and } hages. According to Dick,
1t has long been recognized that there are great variations in the severity
of the infection, Lab i igati

h have blished that the
dlassical discase assoctaced with jaundice, hemorrhage, and black vomit,

s 0 more typical of infection with yellow fever virus than is paralysis
of poliomyehitis and thac the great bulk of infections are subclinical
(whach may be diagnosed only by the recovery of virus of by the demon-
trauon of antibodtes) or of mild nature. The mild cases which are probably
the most common type of clinical infection are ualikely to be diagnosed
xcepe duriug an epidemic or during 2 search for 2 casc in an cademic arca.
They aze associated with pyrexia and symptoms of fever and headache

lasting for two or three days, The clinical dragnosis in these cases may be
suggested by albuminuria and b

y bradycardia in convalescence (Dick).
. The virus of yc}\nw fever is present sn the buman blood during the
(“‘5 days of the fncubation period and for the first theec or four days of
ever. But, according to Theiler, virus can be still demonserated in 2
e
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ment. Some of our patients examined by scveral el diogratos occs-
sionally showed minor clectrocardiographic abnormalities, We also have
on record the appearance of a posteralateral myocardial infarction and 2
Coxsackie virus infection occurring at the same time in 2 man, 39 years of
age. Koeppe and Rhode observed the simultancous occurrence of cosonary
insufficiency, thrombophiebitis, and Coxsackic virus infection (herpan-
gina)

Heckscher (1533) described one case of pericarditis in Boraholm dis-
case, and Bing (1933) reported an epidemic of acute pericarditis in Copea-
hagen consisting of six patients admitted to a single hospital ward withia
several weeks with the diagnosis of Bornholm discase.

Aagard and Jensen, Bower, Gerrard and McGregor, Windorfer suggest
that acute pericarditis may sometimes be a manifestation or complicasion
of Coxsackie virus infection of the Borsholm discase typs.

Betke drew attention to the occurrence of an hemolytic ancmia in cos-
nection with Coxsackic A virus infection, The paticat was a boy, ont
year old. Betke stressed the fact that Coxsackic viruses may be found in
the blood of paticnts during some wecks and seill Jonger in the swol?.
Those viruses may be connccted with the development of acute hemolytic
ancmia.
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fluid may have increased pressure, 2 cellular hyperalbuminosis. I?ehn“m.
convulsions, coma may precede death which is the result of hepatic, renal,
a0d circlatory failure. Even in very severe cascs improvement Mmay some-
times occur, and recovery is possible and complete. i
Macroscopic findings in yellow fever arc icrerus, hemorrhages in
varfous otgans of fatal cases. The liver shows exteasive clondy and faty
degencrative changes and a distinctive spotty occurrence of necrotic areas
in the midzonal liver lobules. Eosinophilic i lear inclusion bodies
22¢ found ia the liver cells and are also encountered i the brain in rather
Large numbers. Kidney lesions may also occur. In the liver, despite the
severicy of the parcackymal lesioa, there is a striking lack of inflammation.
No fibroblasts appear, irrespective of the amount of epithelial necrosis
and thete is 1o fesponse to the necrosis, but a widespread tendency to
hemarrhage in the liver is present. Because there is 0o proliferation of
stroma nor a0y isflammatory change of liver, the yellow fever hepatic
damage does not show postnecrotic, cirrhotic alterations of the liver,
frequently occurring in the reparative activitics of a damaged liver.
According to Bugher, the heart is flabby with 2 variable amount of
subsa_ous petechial hemorrhages and 2 oioderate dilacation of che righe
veatricle. The myocardinm is cloudy, icteric, and soft. These is some
dilatation of all the valve rings. Subendocardial hemorrhage may be
preseat, Fatty alterations of myocardial fibres wend to be most severe
bencath the endocardium and are uneven i distribution. The nuclei of
:nuSdfs _ﬁbxcs oftea ‘ghmy hydropic changes leading to necrosis with
vl and ion of the cytopl Canncll emphasizes that
¢ damage 10 the beart is not purcly transitory nor is it limited 10 the
acute yhfsc- Apare from the cloudy swelling and fatey degencration of the
wyocardinm there are also some sccondary interstitial changes. But there

is, according to Bugher, a striking lack of cellular infilerati
blastic-proliferation ia she heare. :3 infiltration 20d fibro-

Cardiac symp are occasi s P that has been
"
made to a car w fev, f ion of the heart occurs
o 2 cardial form of yellow fever. Dilatation of

and the effect of the virus is demonstrated by the fall in
1::::: lhr:ll:ss:n}ng in the foree of the apical gnlsat.i:ns, and the :}:::—
P d&; esseaing of the heart sounds as well as the elecrrocardio-
ok ; t“tné;:s_(('_mg). But, according to Cannell, the lesions occurrin
Pty uring the course of yellow fever when considered as 2 whole
clent 10 warrant 2 diagnosis of yellow fever being made in
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monkey after intradermal inoculation of yellow fever virus in lymph
nodes, spleen and bone marrow, several days after the blood becomes
virus free.

Isolation of the virus can be carried out as long as it is preseat in the
blood. Paticnts arc infectious to mosquitoes for these first days of illness.
The mosquito is not capable of transmitting infection by bite for twelve
days, but remains then infectious by bite for the rest of its life.

In the urban type of the disease, the virus is conveyed from man to man
by the mosquito Aedes azgypri. In jungle or sylvan yellow fever which
occurs in parts of South America and Africa, the virus is identical with
that causing urban outbreaks, but its life circle involves wild animals
and forest mosquitoes. Man is an incidental host for the virus. Recovery
leaves an immunity for life. The strains of attenuated yellow fever virus
are in use for vaccination. Anti-mosquito measures remain important.

Attacks of yellow fever arc clinically classified as extremely mild, mild,
moderate, and severe. The mild cascs show many characteristic signs au.d
symptoms of the severcly ill patients. The clinical course of the illacss is
divided in three stages. After an incubation period of three to seven days,
the onsct is sudden with malaise, chill, and fever. The initial (f:v.:r)
period or the stage of active congestion lasts onc to four days presenting
severe backache and epigastric pain. The face is flushed, the conjunctiva
congested, the skin hot and dry; the pulse is, at onsct, strong and full
reaching ninety to one hundred beats per minute, and then falls for a few
days more rapidly than would be in proportion to the temperatute
(Faget's sign). The blood pressure is normal. Temperature is high and
continuous. The urine diminishes and contains albumin. Vomiting may
occur.

The following period, the stage of calm or remission, lasts two to three
days. Jaundice may appear, the temperature drops, the pulsc falls pro-
gressively and may go below fifty, the blood pressure may decrease. The
general condition may improve and recovery may result. But unfavorable
cases enter the period of reaction or the stage of venous stasis. The tem-
perature is high and the pulse rate may be low. The tendency fo hemor-
rhage is marked. Black vomiting may develop. It may be asso'cxatcd WI_th
jaundice, melena, oliguria, albuminuria. The urine deposit contains
granular casts, blood cells, hemoglobin, bile. Terminal tachycardia,
arrhythmia and muflled and anomalous heart sounds arc dcmonsxrz}’lc.
“The blood shows high values for hemoglobin and erythrocytes. The spinal
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on the basis of studies of Wakeman and Morrelf obtained in experimentally
infected Rhesus monkeys. In 2 numbet of those animals, all with ycll?w
fever, they found diminished serum protein with reduced z_lbum.m/
globulia ratios, terminally. The noa-proteia itrogen, amino acid, urea,
2nd rest nitrogen in the blood were coasiderably increascd during the Yast
hours of life. Amioo acid increased both in absofute amousts and in pro-
portion to the non-protein nitrogen. Few cases were found in which there
wis #n absolute decrease in blood-urea nitrogen., These changes were
found 10 be terminal events. No sigaificast akerations occurred during
the easly stages of the discase or in those monkeys which tecovered. No
definite evidence of serious impairment of the kidacy function was ob-
served, except a terminal anuria probably duc to an extreme reduction of
Baod pressare.

Lins repotted on hyperpotassemia in cases of yellow fever.

Hemodynamic deficiencies and alteration of serum protcin, especially
the reduction of the albumia fraction, may Icad more or Jess quickly to
hy‘pol"o):miz in human cases. Most deaths occur between the fifth and
the nisth day of illacss. After the tenth day, deaths from uacomplicated
ytll‘m\] fever ate rare Most late deaths are probably ateributable to over-
straiging of 2 damaged myocardium (Ketr). Myocardial failure after
apparently full recovery is a definite hazard Kark reported severa) cases
of death from myocardial failuse in paticots who left the haspital carly
12 convalescence against his advice.

The use of ghucose, sahne, whole bloed, plasma, Periscon, or other

Plasma expaaders afford a hope of recovery in cases presenting scve
Bepatic destroction and subsequeat hypovolemia. presending fovre
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their presence alone. From the results of his investigations into the state
of the heart, Cannell is unable to find any reason 1o accoust for the
existence of a slow pulse rate which is sometimes manifest in this disease.

According to Craig, asidc from the effect upon the heart, as shown by
the marked bradycardia, the yellow fever virus apparcntly has a marked
effece upon the integrity of the capitlaries. During the early stage of the
disease there is intensive capillary congestion, and hemorrhages ocrur
during this time but are more severe in the fater stage of the infection
after the secondary risc in temperatuce. During the first three days these
may be epistaxis; the gurs, and later the mucous membrancs, bleed
casily.

Chagas and Freitas, and Lins made electrocardiographic studics in
yeltow fever. They found a variety of changes in vheir tracings indicative
of the many possible lesions of the myacardium. Chagas and Freltas
concluded that marked and progressive changes in the T waves were of
very grave prognossic impore. Berry and Kitchen found that thess changes
were not incompatible with survival in their patienss. Electrocardio-
graphic studies show definitely chat the heare may be involved in che very
onsct of the illness, and that in some mild cases the heart may be the chief
scat of abnormality while in others it may escape entirely. According o
Llayd, heart lesions may also oceur in the sinoauricular and the bundle
of His; in these sites the changes are in accordance with the c[inic-’l_lly
observed bradycardia and alerations in che electrocardiogram. Accordl“ﬁ
o Bugher, the involvement of the conduction system in yellow fever 3s
of considerable clinical importance. Bradycardia during convalescence
is 2 common finding and is frequently assaciated with other evidence of
myacardial insufficiency. Sudden death following cxertion during con-
valescence has often been observed and accurs probably upon the basis ?f
myocardial damage. Ceaig writes that, in rare instances, the damage io
the heart is so great that a chronic myocarditis develops and causes the
death of the patieat.

Information is yot too meager to warrant a definitc opinton upost IY'IC
metabolic changes in yellow fever. Lins found the total pon-proten
nitrogen of the blood markedly increased in six patients, five 0{ whom
died. Urea nitrogen was increased in chree patients, but creastnine was
normal. Lins found amino-acid nitrogen much increased, especiaily in

severe infections. '
These is some knowledge of the way physiologic processes ase disturbod
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oa the basis of studies of Wakeman and Morrell obtained in experimentally
iafcczed Rhesus moskeys. In 2 aumber of those animals, all with ycll?w
fever, they fonnd diminished serum protein with reduced a.lb\muu/
globulia ratios, terminally. The non-protein aitrogen, amiuo.acld. wurez,
a0d rest nisrogen in the blood were considerably increased during the last
‘houws of life. Amino acid increased both in absolute amounts and in pro-
pottion to the non-protein nitrogen. Few cases were found in which there
was aa absolute decrease in blood-urea nitrogen. These changes were
found to be terminal events. No significant alterations occurred during
the carly stages of the disease or 1 those monkeys which recovered. No
definite evidence of scrions impairment of the kidacy function was ob-
served, except a tesminal anuria probably duc to an extreme reduction of
blood pressure,

Lins reporsed on hyperpotassemia in cases of yellow fever.

Hemodynamic deheicncies and aleration of scrum protein, especially
the reduction of the albumin fraction, may lead more or less quickly to
bypovolemia in human cases. Most deaths occur berween the fifth and
the ninth day of sllness. After the tenth day, deaths from uncomplicated
y:lh_mj fever arc rate. Most fate deaths are probably attributable to over-
straining of 2 damaged myocardium (Kerr). Myocardial failure after
apparently full recovery is a definite hazard. Kirk reported several cases
of death from myocardial failure in paticots who left the hospital carly
1a convalescence against his advice.

The use of glucose, saline, whale blood, plasma, Periston, or other
phsn:? expanders afford 2 hape of recovery in
hepaic destracion ad subsceuent by poratuni

cases presenting severc
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2. Denous Fever

Dengue fever is an acute infectious, often epidemically occwring,
discasc which is characterized by fever of short duration with severe
headache, pains in the back and the limbs (' breakbone fever'™), a fash
starting in the hands spreading rapidly over the body which fades within
two to three days.

The causative agent is a virus; dedes aegypei and other mosquitoes are
its vectors, The paticnt’s blood is infective for mosquitaes in the incubs-
tion period and the firse days of che illness. Recurrent infections w_ith
dengue are oot rare. Immunity is only transient, but repeated infecrion
produces final immunicy.

The proguosis of dengue is good, the mortahity is exceedingly low.
Littde is kaown tegarding the pathologic piceure in fatal cases. De-
gencrative changes in the liver, kidneys, heart 2n0d brain, and mulriple,
small capillary hemorrhages in the endocardium, pericardium, myo-
cardium, pleura, peritoncum, mucosa of the stomach and of the imcsu_ncs
have been obscrved. Pulmonary edema also occurred. A serous effusion
in the pericardial sac was occasionally scen. The chicf abnormality of
denguc fever develops in and about smalf blood vessels and consists of
endothelial swelling, perivascular edema, and a mononuclear infiltration
(Goldsmid, Photakis, Mellissinos), There asc three stages of the clinical
course of dengue fever; the invasion, the remission, and the terminal fever.
After an incubation period of four to fourteen days there is suddea onset
with fever, violeas headache, localized between the eyes, pain in the
back and limbs. The first fever period lasts for one or two days. A s‘”Kh‘
primary rash is somctimes observed during these first days of the disease
and affects the face, the chest, the neclk, the arms, the kaees, or cihows.
1t may cither disappear or merge inco the secondary sash which develops
later in the discase.

There is 4 decrease of temperature for one or two days; on the ﬁfth day
2 second astack of a two days’ terminal fever follows, aad 2 mcrbxlh{orm
or scarlatiniform rash develops for some days with following slight
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desquamatioa. The blood shows leucopenia which may persist 1at0 the
valescence. .

w;“ first there is tachycardia followed lates by bradycardia and hypo-
wension. X

Ieis during convalescence that 2 matked slowing of the pulse sometimes
occurs, at which time it is usually deereased in tension and may be more
of less irregular, following severe infection (Craig). i

In severe cases, hemorrhage may occur from the stomach, gose, genito-
winary trace, kidoeys, and bladder. Subcutancous skin h:.monh:ges
appear. Encephalitis may slso occur. Postdengue debility is preseat.
Wakil and Hilmy reported death from cardiac complications in the ero
outbreak of 1937, Peripheral circulatory collapse, particularly i cardiac
patients, was mentioncd by Sencca.

The syndtome of neurocirculatory astheniz is a rather frequent sequel
10 deogue (Sydenstricker),

We also observed pain 2nd discomfore in the precordium but normal
electrocardiograms in 12 cases.

Recovery is spontancous. The patient should be kept ia bed uatil the
rash has disappeared, the blood pressure is normal, and the debility has
gone.
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3. Sanpry Fevez

Smdﬂy.fcvcr (pappataci fever, phebatomus fever) is 2 widely distsib-
uted specific fever of shore duration caused by a virus and introduced b
lhc' bn.c of the female sandfly, Phebotomus pappataci. The incuba(ioz
l:;fxl lsd(mm fouf to seven days. The oasct is sudden with a. <hill, bead-
: me. ‘:: fcnu:hz;d paio. ?\I':zvous symptoms may occasionally simulate
b :: ;,{ ic. chori gitis. The temp is clevated for three

¥s when it begins to fall. The pulse is stow, Vomiting is an initial
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symptom in a quarter of cases. There may be carly cosstipation, faw
diarchea. There is no rash. The slow pulsc may persist during convales-
cence. Fatalities in sandfly fever arc unknown. Resideats in endemic aress
of sandfly fever become finally resistant after repeated exposure.

It has been suggested thac there is an increased capillary permeability
in sandfly fever. There may be epistaxis and, occasionally, hemorrhages
from the stomach, attacks of diarrhea with hemorthage fram the bowl,
and neuraretinitis, papilledema, and alterations of retinal vessels. Treas-
ment consists of rest in bed from five to six days, light diet, aad some
symptomatic therapy.
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CHAPTER X

Distases of Uncertain bus Possibly Viral
Eriology

1. Haspun-Rice SYNDROME

$ssce Hamman and Rich reported on four
autopsy, revealed diffuse interstitial fibrosis, extensive and bricf reports
of this pulmonary discasc have appeared preseatiop clinical and patho-
logic particulars of different phases of the discase. The discasc is termed
* soute difus interstinaal Bbrosis,” " diffuse fibrosing interstitial pacu-
d “*idiopathic pulmonary fibrosis.”
The cases may be referred to s the Hamman-Rich syndrome, 2 term
which sigmfies ** 2 syndrome rathet than 2 disease because of some uacer=
tainty a3 to the common onigin of these cases” (Peabody Jr., Buechaer,
0d Anderson).

patients whose luags, oo

The acute stage of the disease 15 characterized by a sudden oasct,
cough, dyspnea, cyanosis, and occastonal hemoptysis in association with
(uy pulmonary findings and aq afebnle course. The course is downhill
with long duration and a tendency to cor pulmonale a0d erythrocytosis.
Deaths result from cither respiratory failure or cardiac decompensation.
Cases of the disease may represeat a fulminating form, an iotermediate
type, and also a chronic vanety. The discase—after onset of pulmonary

symptoms—has been described as lasting from four wecks to many years.
The diagaosts has also been made from the study of autopsy material
or (mmla biopsy specimen taken at the time of exploratory thoracotomy
or by digect biopsy dusing the course of the disease and later coafirmed
by postmortem studics.
dr.nu genetic implications of the occurreace of the Hamman-Rich syn-
ome 1n 1dentical twins and in two brothers acc interesting. The disease
l: ::us\nl, but it is probable that the Hammaa-Rich syndrome is not
:xuz: r;:!y l:s the paucity of former pathological reports seems to in-
lh.\(!y.. Mz:y ;1‘:. tir:lpomrl authentic cases now oumbers more than
wcaaty 10 sy T “::::;;:dn:y:.nncn:d, but the descriptions are too
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SYMPLom in a quarger of cases. There may be carly constipation, I
diacrhea, There is 00 rash, The slow pulse ay persist during convales.
cence. Fatalities iy sandfly fever are unknown. Resideats in endemic areas
of sandfly fever become finally resistane after repeated cxposure,

It has been suggested that there js an increased capillary permeability
in sandfly fever, There may be epistaxis and, occasionally, hemorchages
from the Stomach, attacks of diarrhez with hemorrhage from the bowel,
and Bewroretinitis, papillcdema, and alterations of revinal vessels. Treat
mEL consists of rese i bed from five to six days, lighe diet, and some
sysupromatic therapy,
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. Almost onc-half of the paticats show some degree of cor
;i;;:z other patients have blucncss of fingernails, calargement of
the ends of fingers, toss, and occasionally, cryzhroFyrosxs. X-ray examina-
tion does not provide much jaformation regarding the presence of cor
pulmoaale. Many cases finally pass ioto 2 combination of congestive
heart failure and terminal pocumonia. Because of the borderline pul-
mosary sescrve of these patieats, a slight tespiratory infection is often
fatal.

Laboratory seudics ace, an the whole, inconclusive; occasionally the
serum albumin i reduced; 2 hyperglobulioemia may also occur.

Symptoms of cough, dyspnca, cyanosis, and hemoptysis associated
with the mentioned rocatgen findings are cormally not sufficieat to csu‘_r
lish 2 clinical diaguosis with certainty during lifetime. The diagnosis
can only be established by 2 scudy of pul y tissuc obtzined by lung
blopsy or at autopsy. The most distinctive feature is the microscopic

PP of the H. Rich synd

Histologic jnvestigations revealed:

() A type of inflammation that differed from that of ordinary pacu-

mogia produced by pyogenic bacteria.

(2) Enlargement of the lining of the alveolar epithelial cells.

(3) Necrosis of alveolar 20d bronchiolar epithelium.

() Formation of hyaline membranes which lined the alveoli, but this

was not observed in all cases.

(5) More or less marked edema and fibrin deposit in the alveoli walls,

(6) Profuse, diffuse, and p ive i itial proliferati

P of fibrous
tissue throughout all lobes of both lungs associated with focal

gacization of i Iveolar b hages. Fosinophil cells may
be prescnt in the interstitial tissues or may be absent.

@) Stainable bacteria were wwally not demonstrable in the lesions.
All authors underline the fact that the esscatial and remarkable feature

of the condition is the extensive proliferation of connective tissue within
the alveolar walls.

PeabodyJr., Buechner and And ph dthe f their
cases &nm'm initial stage of vigorous fibroblastic proliferation and
round cell jnfiltration to one of extreme fibrosis.

According o Golden and Bronk, the condition is characteri i

Y cterized by dife
fuse alveolar wall Bypertrophy on the basis of marked capillar prol)ivf:tla»
tion. This angiosis is limited to the alveolar walls and accounts for their
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The reported cases did ot show a predominaace of the discase in 20y
racial, sex, or age group. Ages ranged from 23 to 72, The occupation of
the patients is not important and does not comply with any specific toxic
agent.

I one-third of the cases of Hamman-Rich syndrome, there was a pro-
dromal period of months or years, associated with symptoms of cough,
weakness, and weight loss before an acuee, sometimes falminatiag, prog-
ress of the disease st in; in other cases, the decline was “almost imper-
ceptible and extended over many years."” The histories of the paticnts
usually failed to indicace pulmonary discases which may have led 10
pulmonary fibrosis or a preceding vital, influcnzal, o atyplaal pacu-
monia, but in the history of a few cases repeated attacks of pncumoufi
wese mentioned. Some clinical studies during the prodromal period did
not disclose clinical or roen tgen cvidence of pre-cxisting pulmonary
discase, No bacterial agent could be incriminated as 4 possible ¢riolagic
factor. Sputum stuears and culeures were negative for acid-fast bacilli ad
for fungi, although oceasionally some bacteria could be recovered fro'm
one or another of the specimens. But the sputum did not usually contain
the puruleatr maserial indicating suppurative inflammation. Many pa-
ticats—almost all on antibioric therapy—wwere afebtile during the more
or less long dutation of the discase. Leucocytosis occurred sporadically
throughout the discase but was nog persistent, In many cases, the acute
phase was ushered in by an abrupt onset of caugh, fever, dyspnea, ’»{’d
cyanosls. During the acute phase there was increasing dyspnea, cyanosis,
and sometimes hemoptysis, but in chronic cases these points were reached
after years. Roeatgenograms of the chest conform to no set patzern; lh_‘Y
show, occasionally, pateachymal and hilar densitics; oceastonally an io-
crease in density may be demonstrable. The densities may stare in the
lower pulmonary lobes and may extend to involve the catire lung. Chest
films somctimes revealed vascular congestion, pulmonary fibrosis, and
emphysema. Clinical findings were: limited excursions of the lung, shight
dullness of the chest, hyperresonance to percussion; breach sounds were
often diminished; there were fine and coarse rales in both pulmonary
bases. The heart was more or less enlarged to percussion. Somc‘timci
systolic murmurs were heard; the pulse and blood pressure were variable.
In some paticnts, there was rocatgenologically demonstrable dilatacion
of the beart, prominence of the pul y artery of the heart.
The clectrocardiogram is frequently a dextrogram with some inversions
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of T waves. Almost one-half of the patients show some degree of “’;
pulmonale; othee patients have bluegess of ﬁugcmaxl}, cnlarg:mcm. o
the ends of fingers, toes, 20d accasionally, erythrocytosis. X-ray cxamina-
tioa docs not pravide much informarion rcgudmg d{c presence of cor
polmonafe. Many cases finally pass into 2 combination of congestive
bears fulure and terminal pocumonia. Because of the borderline pul-
monary reserve of thesc paticats, a slight tespiratory infection is often
fatal,

Laboratory stadics are, on the whole, inconclusive; occasionally the
seram albumin is reduced; a hyperglobulinemia may alsa oceur, R

Symproms of cough, dyspuca, cyanosis, and hemoptysis associated
with the meationed roentgen findings ate normally not sufficieat to estab-
fish a clinical diagnosis with certainty during lifetime. The dizgnosis
can oaly be established by a srudy of pulmonary tissue obtained by lung
biopsy or at awtopsy. The most distinctive feature is the microscopic

PP of the H. Ri d

Histologic investigations revealed:

(@) A type of inflammation that differed from that of ordinary pocu-

monia produccd by pyogenic bacteria.

(2) Ealargement of the liniag of the alveolar epithelial cells.

(3) Necrosis of alveolar and broschiolar epithelium.

(4) Formation of hyaline membrancs which lined the alveoli, but this

was ot observed 1a alt cases.
(5) Moze or less marked edema and fibrin deposit in the alveoli walls.

O] Profuse, diffuse, and progressive interstitial proliferation of fibrous
dssue chraughout all lobes of both lungs associated with focal
ion of intra-alveolar b hag inophil cells may

be prescat in the interstitial tissucs or may be absent.
@) Staigable bacteria were usually not demonstrable ia the lesions.
Al aathors underline the fact that the cssential and remarkable feature
of the condition is the exteasive proliferation of connective tissue within
the alveolar walls,

€ases from an initial stage of vi i iferad
3 t ge of vigorous fibroblastic proliferation and
ro:nd cc;i infltration o one of cxtreme fibrosis. g "
ceordiap 1o Golden and Bronk, the condition is characterized by di
) 3
f:;:n a};‘shr wall hypercrophy on the basis of marked capillar pml’i’kr‘a-
- 135 angiosis is limited to the alveolar walls and accounts for their

Peabody Jr., Bucchner and Anderson emphasized the progression of their
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The reported cases did not show a predominance of the disease i anyp
racial, sex, or age group. Ages ranged from 21 to 72, The occupation of
the patients is not imporcant and dacs not comply with any specific toxic
agent.

In onc-third of the cases of Hamman-Rich syadrome, there was & pio-
dromal period of months or years, associated with symptoms of cough,
weakness, and weight loss before an acute, sometimes fulminating, prog-
ress of the disease ser in; in other cases, the decline was " almost impr-
ceptible and extended over many years.” The histories of the patients
usually failed to indicate pulmonary dissases which may bave led ta
pulmonary fibrosis or 2 preceding viral, influenzal, or atypical pac-
monia, but in the history of a few cases repeated attacks of pocumonia
wete mentioned. Some clinical studies during the prodromal period did
oot disclose clinical or socntgen evidence of pre-existing pulmosary
disease. No bacterial agent could be incriminated as a possible ctio!oglc
factor, Sputum smears and cultures were aegative for acid-fast bacili sed
for fungi, although occasionally some bacteria could be recovered frogn
onc or another of the specimens. Bat the sputum did not usually contit
the purulent material indicating suppurative inflammation. Many pa-
sieats—almost all on anubiotic therapy—were afebrile during the more
or less long duration of the disease. Leucocytosis occurred sporadically
throughour the disease but was not persistent. In many cases, the acur
phase was ushered in by an abrupr onset of cough, fever, dyspaea, “_‘d
cyanosis. During the acute phase there was increasing dyspnea, cyanosis,
and sometimes hemoptysis, but in chronic cases these poines were reached
after years. Roentgenograms of the chest conform to no ser pattern; they
show, occasionally, pareachymal and hilac deasitics; occasionally o in-
crease in density may be demonstrable. The deasitics may start in the
lower pulmonary lobes and may extend to involve the entire lung. Chest
films sometimes revealed vascular congestion, palmonary fibrosis, 3nd
emphyscma. Clinical findings were: limited excursions of the Jung, slight
dullness of the chest, hyperresonance to percussion, breath sounds were
often diminished; there were fine and coarse rales n both pulmonary
bases. The heart was more or less enlarged to percussion. Sch.n’mcs
systolic murmurs were heard; the pulse and blood pressure were vmal':lc.
In some paticats, these was roentgenologically d able dil
of the heart, promi of the pul y artery seg of the heare.
The eclectrocardiogram is frequently a dextrogram with some inversions
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Hamman s0d Rich assume that cither a virus of 2 chemical in.iun; is
sesponsible fot the disease. Spain believes that diffuse jotesstitial yu%-
moasty fbrosis produces 2 distinct din‘xwpnha\ogiu\ syadrome and is
caused by virus infection. According 10 Rubia, Kahn, and Pecker, the
disease s produced by 2 virus, and the particular pnhulog‘\c;\ features
fepresent 2 IYpC of 2 tissue Tesponse which may be associated with mote
widespread involvement. Katz 20d Aucrbach believe that the non-specific
diffuse pulmosary fibrosis represeots the ¢nd stage ofa prcvious\y exist-
ing active process of which an allergic reaction may b

ave been 2 part-
Callzban, Sutherland, Fulton, and Kliae maincain that the yav.hogcn:sis

of the condition docs Bot appear tobe thebasisof 2 previous of concoti=
taat bacterial infection. The lack of cellular infiltration in their own and
other cases implies that the basic \esion of interstitial fibrosis must be
the result of viral infection of chemical irritation.

According to Peabody Jr-, Bucchner and Anderson, the most attractive
h)?mhcsis for cause of the discase 15 that which proposes 2 viral
origin, but such 2 conclusion stems mare from lack of evidence to support
2 bacterial or occupational positive evidence in

2 1 etiology than from any
its favor. Thus, inclusion bodies have not been demonstrated and 2 virus
‘however, that occasional cases of pei-

has never been isolated. It 15 true,
mary atypical pocusonia will, in some areas, hear a resemblance to the
Hamman-Rich syadrome. In protracted OT TeCUFTCAt €ascs of influcaza,
somewhat simular histological changes are encountered. Therefore, its
emergence from a vartant form of these viral infections is a distant possi-
bility.
di::ishnsz, Breckencidge, Allbritten, and Theodos did oot find an in-
o on from the clinical coursc or from the laboratory of pathological
studics of 2 bactertal infection or chemical irritation that might be re-
spomsible for diffusc ital fibrosing is. The histological
findiags of diffuse interstitial fibrosis withrcx C

: < in teasive prohiferation of con-
sective ussue withio the alveolar walls may 1¢

N present a certain type of
tissue response to some unknown virus.

There i >

Pmn:: ; some c:ud:nce Ad‘m this unknowa agent attacks more readily

B d; certain genetic constirution. The occurrence of the discase in
20d brothers may implicate that th

mias 264 broth ¢ susceptibility to the assumed
ifus infection is part of & constitutional defect. MacMillan thinks th:a:

there i i
m:: lg u:ﬁ,s:?“h‘q that the lungs are the " Achilles heel” in certain
amilies, and the basic etiological factor in familial pul-
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thickness. The addition of collagen in such walls is variable; it may eves
be absent and is usually focal rather than widespread. Involvement of
b}ood wvessels was noted by Rubin, Kahn, and Pecker. The changes con-
sist of mild to severe intimal thickening of the arteries, and at times,
obliteracions of the lumina. Buc it s difficult o distinguish whether the
vascular changes are part of the disease or secondary to the hypercension
of the lesser circulation which may lead to cor pufimenale in many cases.

Spain mentioned that the subintimal fibrous prolifesation in smaller
arterioles was frequently associated with alveolar fibrosis. Whether this
is a part of 2 primary process or secondary to the fact that there is intec-
ference with the nutricion of blood vessel walls is not clear.

According to Peabody Jr., Buechaer and Anderson, the pulmonary ar-
terioles not infrequently show subintimal profiferation becawse pule
monary hypertension is a natural consequence of diffuse interstitial
fibrosis.

Golden and Tullis, Katz and Aucrback expressed the view that inter-
stitial fibrosis of this type may be duc to the failure of resolution and
subsequent otganization following onc or more attacks of acute inter-
stitia} pneumonitis, socalled primary acypical pacumonia.

Callahan, Sutherland, Fulton, and Kline stressed that the anatomic
findings in their cases, as thosc previously reported by others, imply a
single pathologic process with production of vatious physiologic dis-
turbances. The fundamenral pathologic change which consists of an
increase in interstitial connective tissue leads to reduction of the pul-
monary vascular bed, to impairment of the blood flow through the lungs.
The subscquent development of anterstitial edema and transudation of
fluid into the alveoli interfered with the gaseous exchange and was re-
sponsible for clinical symptoms of dyspnea and cyanosis. Peripheral
emphysema in uninvolved portions resubts from hyperpnea and excessive
respitatory cifects. According 1o the above authors, the production of
fibroblasts constitutes the response to the lymph in the intraccliular
spaces; it is vsually associated with chronic obstruction to the Iymph
flow, and similar lesions have been obtained experimentally in subcu-
caneous eissue by producing obstruction in regional lymphatic channels.
Such a hypothetical sequence of events may be a factor in the develop-
ment of the changes in the interstitial tissues of luags. This type of path-
ologic change could also explain the prodromal stage and the acute

stage of the discase.
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Hammen apd Rich assume that either 2 virus or 2 ch:{nial i.rr'izanr is
wesponsible for the disease. Spain belicves that dit?'us: interstitial P“!‘
monary fibeosis produces 2 distinct clinicopathological syndrome and is
caused by virus infecrion. According to Rubia, Kahn, and .P:ckcr, the
disease is produced by a virus, and the particula Puhologlul\f:lm(cs
represeat 2 type of a tissue response which may be associated with more
widespread involvement, Katz and Aucrbach belicve that the non-spcgﬁc
diffuse pulmonary fibrosis represents the end stage of 2 previously exist-
ing active process of which an allergic reaction may have been a part.
Callahan, Sutherland, Fulton, and Kline maintain that the pathogenesis
of the condition docs not appear to be the basis of a previous or concomi-
tant bacterial infection. The lack of cellular infiltration in theic own and
other cases implies that the basic lesion of interstitial fibrosis must be
the result of viral infection or chemical irvitation.

Accmd:mg 10 Peabody Jr., Buechner and Anderson, the most atractive
hm(hcs\s for canse of the discase is that which proposes a viral
origin, b_m such a conclusion stems more from lack of evidence to support
a bacterial or occupational ctiology than from any positive evidence ia
1ts favor, Thus, inclusion bodies have not been demonstraced and a vitus
has never been isolated. It is true, however, that oceasional cases of pri-
mary zty\:xgl pneumonia will, in some areas, bear a rescmblance to the
Hammzn-lhfh syodrome. In protracted or recurrent cases of influenza,
somewhat similar hnftelugiul changes are encountcred. Therefore, its
emergence from 2 variant form of these viral infections is a distant passi-
bility.

i er}hn:r. Buckcu_ndge, Allbritten, and Theodos did not fied 2n in-
s:‘:uon {fmm the clun'cal course o from the laboratory or pathological
165 of 2 bactenal infection or chemical irritation that might be

: 1ot ght be re-
sﬁ?:“’k for diffuse fibrosing itis. The histological
nm{‘vgi :f ‘hﬁ'usF 'l?tcrsxim\ fibrosis with cxtensive proliferation ofucon-

© tissue within the alveolar walls may represcnt a cersain ¢ f
m_srxhw Tespouse to some unknown virus. 7pe e

= i
pessons n‘; tome c'ndmcc_dut th.xs @hom agent attacks more readily
s and ;rml;zm genetic constitution. The occurrence of the disease jn
vines it others may implicate that the susceptibility to the assumed
e 1 uion s part of 2 constitutional defect. MacMillan thigk

exc is 3 possibility that the lun ekt o hinks that
wdivnlalsor umilies, and she ke eietegit p el I8 cextain

» 20d the basic eticlogical factor in familial pul-
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monary fibrosis may be a familial response to pulmonaty trauma of a0
organic (infectional) or inorganic nature,

Familial features in virus infections are well known. Thus, sibliogs
and children of the same parents are more lable o be atracked by polio-
myelitis frrespective of exposure, and Aycock spoke of familial aggregs-
tion in poliomyelitis; the cases of familial Hamman-Rich syndrome do
not offer sufficient information.

Rubin, Kaha, a0d Pecker assume that not all instances of interstitial
fibrosis of the lung are necessarily fatal. It was their impression that
once the condition was recognized it proved less rare than genesatly be
tieved and not 50 acutely progressive as was found in most cases reporsed.

Geever, Neubuerger, and Rutledge have demonstrated the histological
picture of the Bamman-Rich syndrome confined to 2 single lobe, and it
may well be that localized and non-fatal forms of the discase occur.

It appears probable that the chronicity of the process does not ine
validate the diagnosis. The prognosis of diffuse interstitial fibrosis de-
pends much on the degree of right-sided heart failure; but the course of
the cardiac situation is determined 10 a great extent by the primaty pul
monary disease. Tt was generally impossible to change the pathologic
process within the lungs. The prognosis is usually grave, and cadizc
d tion is progressive in spite of all modern weatment. Cor pul-
mouale is an impediment to coronary outflow and is often menaced by
sudden death without immediate visible cause.

The usual treatment in advanced interstitial fibrosis of the Jungs is
bed rest, mercurial diuretics, tum chloride, digitalis, oxygen. Res
peated vencscerions have been used. In cases wich peripheral thrombo-
phlcbitis, anti-coagulant therapy and penicillin have been ried.

Brock finds that the diffuse interstitial fibrosis of she lung sescmbles
that seen in cxperimental influcnzal pneumonia of animals and suggests
that Aurcomycin or Chloromycctin should be administered and may
pechaps be lifesaving. But this advice is not based on ;);rsoml
expericsice.

According to Peabody Jr.,, Bucchuer and Andersos, the discase has
stayed singularly uasesponsive 1o all forms of therapy in every ipstance
to date. Except for the administration of oxygen and sympromatic care,
there is little the physician can do for these patieats. On the basis of two
deaths following cortisone withdrawal and a third following 3 slight
decrease in corsicorropin CACTH) dosage, these authors question the
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advisability of so treating any but the most despetate cases of diffuse
pulmonary fbrosis. If the endocrinal ageats are utilized, 2 permancac
maintenance dose is advocated; should withdrawal be contemplated, the
utmost caution is urged. One case of Silberman and Talbot also received
cortisoae for two months duriag the last stage of the discase. No signifi-
cant benefit was obtained; forrunately the therapy was discontinued
without incidence.

The etiology of the Hamman-Rich syndrome remains, for the present,
unknown. However, the most captivating hypothesis is that which sug-
gests a virus as the cause of the basic lesion, aad it is because of this that
the Hamman Rich syndrome is included in this sucvey.
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1. Inrscriovs MononvcLzosts

The increasing interest in infectious mononucleosis (glandular fover),
a disease mainly characterized by fever, lymphadenopathiz, and sorc
throat, is reflected in the vast amount of publications which have ap-
peared during receat years,

Many practitioners are still reluctant to make 2 diagnosis of infectious
mononucleosis. The total offece of this disease on children snd yousg
adults and its potential harm in che individual paticne is seill under-
estimated (Houck).

If we try to compare the ariginal concepe of illdefined idiopathic
adenitis or glandular fever with the prescatday concept of infectious
mononucieosis, it appears that not only the terminology but also the
definition of the iflness has undergone certain changes. The preseat-day
concept of infectious leosis cannot be considered as final and has
to be modified as further obscrvations and improved laboratory methods
necessitate it

Infectious monopuclcosis presents a chaos of events in discass a3 the
clinical manifestations are variable in type and severity. In addition to
the acute and subacute type, the walking and chronic cases should not
be overlooked. Histologically, infectious me leosis is a generalized
discase and produces changes in almost every organ, thus explaining the
diversity of clinical manifestations.

The opinios that infections mononucleosis should be a peculiar in-
dividual response of a lymphatic constitution to a vatiety of infectious
agents is obsolete. The majority of investigators believe that it is pro-
duced by a specific infection. Although its viral nature is probable, the
demoanstration of the causative agent and its transfer €0 other organisms
has not yet been successful; but there certainly has been no lack of ex-
periments.

The influence of concomitant or sccondary bactetial infections in many
¢ases of infectious mononucleosis cannot be overlooked.

Infectious monanucieosis is a common disease with universal spread.
It preferably attacks the younger population although the older age
groups arc not spared. Sporadic occurrence is more common than familial
infection or circumscribed cpidemics. Infectious leosis has 2
tendency to recurrences and relapses (Stevens, Bayed, and Heck). Apartt
from the causative agens, a numbes of conwibutory factors must be taken
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ato account. Occasionally, an infectious mononucieosis may fo}luw
other infections such as tonsillitis or pneumonia, which may furnish 2
pedisposing faceor and may reduce tesi H t, pur at

should not merely be fixed to the causative ageat, s the varying sus-
cepuibility of the host should also be taken into considcutxou..

To miler cases the patients have headache of variable intensity, weaks
ness, fatigue, fever, enlargement of lymph glands, enlarged spleca, typical
blood pictures, i.c., presence of abnormal, large Iymphocytes, and an
facteasing sheep-cell agglutinin titer, the Paul-Buanell test.

The discase lasts for two to three weeks, but sometimes longer than
on¢ year, The convalescence is often slow. The clinical manifestations of
infectious mononucleosis are variable in type and severity. The differcut

types are: the Jympboglandular type lized or partial lympho-
glaodular enlargement), the oropharyugeal type (monocytic angina,
pharyngitis), the respiratory (p itis), the abdominal type

1ype

(hepatitis, jaundice, an appendicitis-hike picture, splecn ruprure), 2 type
similar to typhoid fever or brucellosis. There are cases associated with
skin eruptions, h hagi feseations, cardi lar invol
(mchzrdids, caergeticcardiac insufficiency, myocardosis, pericarditis),
and involvement of the central nervous system 2ad peripheral acrves.

Autopsy and brapsy findings have shown that lymphatic and reticulo-
cnd\athc)id structures of the body ate affected by the discase (Custer and
Smith, Kalk and Ulbriche). Bonc marrow puncture revealed sither no

abormalicy at all or some ncrease in granulopoiesis. Hovde and Sund-
berg found focat granulomas in the bone marrow. Lymph nodes showed
monocytoid lympk i

. ytes and lymph bl in the ccllular
pieute. The lymphatic monoblasts are the source of the infectious-

l::n:nu:l;osi‘s cells, i ¢., the abnormal lymphacytes in the blaod. We

- " . X N

v c;li nc)a hog with rericulo-endothelial cclls and monocytoid cells
A .

P d for the di is of inf
we should be acquai

o s dingoonis ‘?ononud:usis is that
u with the charactenstics of the infectious-
ﬂ‘:ﬁltﬁisns cell and _with the vagaries of 1mmunologic ph:numc::o;lr:
?nfci: y occurring in (.his discase. It is nov permissible to regard the
o :mlm:s-mom;nudcosxs cells of the blood as normal lymphocytes or
e “tlyu t: '::(yxnphubhsm The oasct of a0 inereasing sheepcell ag-
P T;v:r' 1/80 or more) during the course of the disease varies
84y 1he risc and fall of this titer is often abrupt, but sometimes



158 VIRUS DISEASES AND THR CARDIOVASCULAR SYSTEM

it decseases slowly. In many cases of a typical infectious mononuclcosiy
with typical blood alterations, the Paul-Bunnell test cemains negative
or low (1/16) in the first weeks; in many cases it may not be possible to
sepeac che test or to determine the maximom tites. It is a frequent event
chat a typical blood picture and a positive Paul-Buanell test appeat for
the firse time during convalescence. Wichout frequent examination of the
blood picture and agglutination of sheep’s erythrocyces, many cases escage
detection. Special exclusion tests provide a differeatial absosption pate
tern o clarify a doubtful heterophil titer,

Liver involvement is often prominent with and withous jauadice.
Abdominal pain and tenderacss in infections mononucleosis is caused by
calargement of the liver, spleen, ot mesenteric glands, Sharp abdominal
pain asd other symy often t ble appendicitis. Morbilliform,
searlatiniform, 3nd other cruptions arc frequently observed. Hematuria,
hemorrhages into the skin, cpistaxis, and hemotrhages from the rectum
may accur. Thrombopenic purpura is occasionally obscrved. In the
preseace of cesvical rigidity and other involvement of the ceateal acrvous
system, differential-diagnostic problems are fnvolved, and it is worth
while o have Paul-Bunnell tests performed.

Many authors have described clectrocardiographie alterations ia fa-
fectious mononucleosis. According to Houck, there is the danger thac
minor electrocardiographic deviations may cause too much concera 08
both physician and paticat and Icad to unnccessary treacment. On the
other hand, there are cases of infectious mononucleosis associated with
cardiac and circulatory failure, cyanosis, and pericarditis; they show that
cardiovascular involvement is not always a minor complication. Not too
severe cardiac discase in infectious mononucleosis may cause disability
for some period of time, although recovery is the rule. Cardiovasculat

ifestations in infectious lcosis may be an imparrant past of
the discase or may be present only during a short and wansicnc episode.
Tafections mononucieosis as 2 gencralized discase may produce organic
changes also in the heart,

Pathologic observations of cardiac involvement in infecrious mono-
aucleosis have been made by Jersild (1042), Zicgler (rg44), Allen and
Kelioer (x947), Brien (1947), Custer and Smith (£948), Dolgopol 20d
Husson (3949), Kass and Robbins (1950), Stobbe (xg52), Kmick and

Hoffmana {1953, and Klein (1959 ] ]
Jersild described the case of 2 25 year old man with infectious mono-
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oudleosis verificd by a typical blood picture fnd increased ﬁE:r of ag-
gludain for sheep erythrocytes. The elec diogtatt showed dep

of ST segmeats in lead 2 and 3. He dicd eight days after the onset ofAthc
discase, Myocarditis was the stated cause of death, but necropsy findings
&id aot seveal outspok dial invol . Zicgler reported the
case of 2 22 year old woman with infectious mononucleosis. The heart
revealed the acute changes * common to many infections,™ but 0o cellu-
Yot infilerations which were observed in the liver, kidneys, lungs, and
spleen.

Allea 20d Kellacr described the case of 2 23 year old Air Force pilot
who dicd 31 days after the onset of infections monanucleosis. The heart
showed focal coflections of mosonuclear cells a0d lymphocytes, the in-
terstitia) infltrations seen in the heart were compatible with conductive
changes & ble by el i in this illness.

Sttlar findings are reported by Brien in nwo soldiers who died of
fupture of the splecn.

Custer and Smich

A wete unable 1o detect pericarditis in nine fatal cases
of infections monomucleosis. Cardiac lesions were found in six cases,
while one case swas doubtfal, The foci wete small in all but one where
thase svere rather extencive residual areas of myocarditis (this case was
2hseady teported upon by Allen 2nd Kellner). The smal} cardiac infil-

trates they observed may explaia the electrocardiographic alteratioas in
Infeerions monanucleosis,

Dolgopol and Husson found, at necropsy of a 19 year old girl, moderate
ci;n: of the heart 20d Joss of striaion,
33

e  20d Robbias discussed the case of 2 19 year old girl who died
;7:: C:rl; in th‘; heart. In the codpcardial regioa and within many trabecu-
cae N A 3 . )
1”;?‘10‘7“& ere were interstitial collections of typical and atypical
vas:x?r‘ﬁ Kai, in their cases, small peri-
7 i very similar to those observed
ations cxplain that myocardial
Present the organic background
served in fofections mononucleo-

;nu:min'zl infiltratigns, mostly focs), ey
;i:: (Tl: el:tuocudiugnphic changes ob:
" ismzy 9O ig any part of the hear,
to P H i i It
ﬁOlL\' mﬂﬂanﬁdc:?:ﬂu e xnudmcc o wa‘zc mvoxvmm‘ " ln&c-
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Contratto believes that cardiac changes observed in paticats with ia-
fectious mononucleosis cannot be attributed 1o this illacss. Wintrobe
believes that cardiac symptoms are uncommon.

Leibowitz thinks that, in the light of predominance of cases withous
clinical evidence of cardiac involvement, it can safely be estimated on
clinical grounds alone, the heart is very infrequently affected. If electror
cardiograms are routinely performed, 2 higher percentage of incideace of
involvement js sevealed, varying from five 1o as many as forty per ceat,
but there is little or no correlation between electrocardiographic ab-
normalities and clinical findings pointing to cardiac disturbance. The
corsect intespreeation of the electrocardiographic findings remains to b
decided upon. However, the postmoriem findings of focal interstitial
infiltrations of abnormal lymphocytes in the myocardium are highly
suggestive of the clectrocardiographic changes being due to orgasic
changes in the myocardium on an inflammatory basis.

No symptoms and signs referable to heart involvement are listed iaa
aumber of reports on infectious mononucleosis (Read and Helwig; Stur-
Bis, Stevens, Bayrd and Heck, and many others). .

Electrocardiographic studies are the main source of obsceved cardio-
vascular involvement on infectious mononucleosis. Cardiac involyc-
ment in this illness is frequently found during routine clectrocardio-
graphic studies. Most commonly the abnormalities exist in minof
changes of T waves, the prolongation of PR iaterval, premature beats, of
some chaages of the ST segment of the electrocardiogram. Prolosgation
of PR in cases of infectious mononucleosis have been recorded by Logue
and Haason, Young, Lyon; abnormalities of T waves by Candel and
Wheelock, Lyon, Young, Geraghty, Bennike, Schultz and Hall.

Wechsler, Rosenblum, and Sills (1946) performed clectrocardiograms
in 223 cases of infectious mononucleosis and found T wave changes it
39, profonged PR intervals with and withoue T waves alterations in 14
There were two instances of transicar second-degree heart block.

Jaffe, Field, and Master found deviacions 1 T waves ia ninc of 22
cases. In addition, the PR interval was prolonged in two patieats. Q¢
casional auricular prematuse contractions accurred in one case.

Trautmaan and Scheanctten described atrroveatricular interfercnce

dissociation. . ) o
Lyon {xg50) reporced three cases of infectious moponucleosis with

electeocardiographic altesacions; one case with auricular prematare £on-
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tactions, one with T wave inversion, one €as¢ showing a late scarlatini-
form cruption and proloaged PR jnterval. In the third case the cardiac
iavolsement was assumed €0 be duc to the activity of sccondary bacterial
invasion especially of hemolytic streptococei with resulting allergic in-
flammatory reaction in the heart. Additional functional alterations of
the heart in the course of infectious monoauclcasis cannot be excluded
(Lyon, 150, b)-

‘Bennike summarized his observations in 166 cascs of infectious mono-
muckeosis and concluded that electrocardiographic changes oceurring in
the acute phase were of transient character. The main changes were in
the T waves.

Kalk zad Ulbriche found prolongation
complexss, leagthening of QT d
leads 2 and 3,

tioa R

p g in
flattening of T waves in 12 of 15 cases. Leagtheniog of
QT duration signifies aa cnergetic cardiac insufficiency.

ﬂgcuuwdiograph:c abnormaliues in infectious mononucleosis are
mmrllc_u:d by Koch, by Dieck 20d Mackelr, and by Klein.

Clinical studics of cardiac involvement in infectious mosonucleosis
ald some features to the electracardiogeaphic findings. Wintrobe already
mentioned 2 patieat in whom tachycardia and cyanosis was so pro-
ﬂfm}md a5 to suggest acute cardiac dilatauon. Lyon reported that
pm,:.ms suﬂ_’cring from infections mononucleosis and showing clectro-

graphic changes complained of p dial paig, slight breathl
aess, m!kn'u. o one case, only the cardiac complaints led to0
“i‘mmtllnn and to the discovery of glandular fever in a girl.
. 5 t0 Wechsler, Rosenbl and Sills, at 1 cardiac find-
ings were scanty in their cases d with at 1 elec di
K:[};‘;lntl findings. Cardiac calargement was demonstrable in three cases.
P m:ys(ohc murmur was andible over the precordium in 12 cases.
oy hm: contractions were noted in few cases. A bradycardia and sinus

ythmia was always prescot after the fever had subsided. One patient

21n¢ i 1
W:\::kl :dauf sharp precordial pain. F
vu’“gz'“n] i:il:::ht found ﬂfhywdu, hypoteaston, systolic murmur
e e T Y, (;ccmmaunn of the second sound at the pulmonary
bl ‘!_‘m\s:uof :sc l:l:::sd:hzz (h;(c may be in infectious mono-

Severl suthons repord Z_h o um an .p:rhaps of the endocardium.

cteristic signs of acute pericarditis, the

of PR interval, broad QI
1 ion o
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Contratto believes that catdiac changes observed in patients with in-
fecsious mononucleosis cannot be atwributed to this illncss. Winmobe
belicves that cardiac symptoms asc uscommon.

Leibowitz thinks that, in the light of predominance of cases withous
clinical evidence of cardiac involvement, it can safely be estimased on
clinical grounds alone, the heart is very infrequently affected. Jf electro-
cardiograms arc routinely performed, a higher percentage of incidence of
involvement is revealed, vatying from five to as many as fotty per cent,
but there is little or no correlation besween clecsrocandiagraphic ab-
normalities and clinical findings pointing to cardiac distucbance. The
correct interpretation of the electrocardiographic findings remains to be
decided upon. However, the postmortem findings of focal intcrstitial
infiltrations of abnormal lymphocytes in the myocardium are hz‘ghl)’
suggestive of the elecrrocardiographic changes being due to organic
changes in the myocardivm on an inflammarory basis. .

No symptoms and signs referable to heact involvement ase listed a3
number of reports on infectious mononucleosis (Read and Helwig; Stur-
gis, Stevens, Bayrd and Heck, and many others). .

Electrocardiographic studics are the main source of observed cardio-
vascular involvement on infectious momonucleasis. Cardiac invoIYc-
ment in this illoess is frequentdy found during routine clcctmc:rf‘htr
graphic studies. Most commonly the abpormalities exist in minor
changes of T waves, the prolosgation of PR interval, premature beats, of
some changes of the ST scgment of the electrocardiogram. Prolongation
of PR in cases of infections mononucleosis have been recorded by Logue
and Hanson, Young, Lyon; abnormalicies of T waves by Candel and
Wheelock, Lyon, Young, Geraghey, Bennike, Schultz and Hall.

Wechsler, Rosenblum, and Sills (1946) performed electrocardiograms
im 223 cases of infectious moncaucleasis and found T wave chaugcs i
39, ptolongcd PR intervals with and withour T waves alterations in 14
There were twa instances of transiens sccond-degree heart black.

Jafe, Ficld, and Master found deviations in T waves in nine of 2z
cases. In addition, the PR interval was prolonged n two patients. Oc-
casional auricular premature contractions occurred in one case.

Trautmann and Schesnceren deseribed awriovenuricular interference
dissociation. . . .

Lyon (13500 reporeed three cases of 1nft:cnous mononucleosis with
clcctrocatdicgmphic alterations; one case with auricular premature con-
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wractions, on¢ with T wave iaversion, oac case showing a late swlatisﬁ-
form eruption and prolonged PR interval. Ia the third case the cardiac
involvement was 2ssumed to be due to the activity of sccondary bchuizl
ipvasion especially of hemalytic strepeocacci with resulting allergic in-
Bmmatory reaction in the heart. Additional functional alterations of
the heart in the course of infectious leosis cannot be excluded
(Lyon, 1950, b).

Beonike summarized his observations in 166 cases of infectious mono~
sucteosis and laded that electracardiographic changes occurring in

the acute phase were of transicat character. The main changes were in
the T waves.

Kalk a0d Ulbricht found prolongation of PR interval, broad QRS
complexes, lengthening of QT duration, depression of ST segments in
feads 2, and 3, flattening of T waves in 12 of 25 cases. Leagthening of
QT duration signifies an encrgetic cardiac insufficiency.

E\icmwdiogﬂphic abnormalities in infectious mononucleosis are
ueationed by Koch, by Dicck and Mackelt, and by Klein.

Clinical studies of cardiac 1nvolvement in infectious mononucleosis
dd some features to the electrocardiographic findings. Wintrobe alteady
meationed 2 patient in whom tachycardia and cyaaosis was sa pro-
nounced 25 to suggest acute cardiac dilatation. Lyon reported that
Pmﬁm Sutfmng from infecuious mononucleosis and showing electro-
@ardiograp ¢ changes platacd of p dial pata, slight breathless-
ess, .asr.'hcma. In one case, anly the cardiac complaints led co
:xmumn(un and to the discovery of glandular fever in 2 girl.

According 10 V{tchslcr, Rosenblum, and Sills, abnormal cardiac fad-
108y were scanty in therr cases associated with abnormal electrocardio-
g:{pl.m fisdings. Cardiac enlargement was demonstrable in three cases.
Pre;‘:;‘:‘)'s::hc murmur was audible over the precordium ia 22, cascs.
Py :::z:[t‘x::s were noted 1a few cases. A bradyu:dm and sinus

. ys present after the fever had subsided. One patient
‘OXEEhm:d of sharp precordsa} pais.
vm;;zz‘li:)‘::;::t :;:n::u:aichyufrd:. hypotension, systolic murmur
vilve s, Thone a‘:dm“ o U ox:1 of the second suum? at the pulmonary
necleosis 3 ¢ 1eve }hz( there may be in infectious mono-
isease of the myocardium and perhaps of the end i

Several authors teported char: e s o o orardium,

actenstic signs of acute pericarditis, the
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friction rub over the precordium, or pericardial effusion ot electrocardio-
graphic changes suggesting pericarditis,

Evans and Graybiel reported four cases of infections mononucheosis
with electrocardiographic changes consisting of depression or inversion
of the T waves., These aboormalities persisted for six to 41 days. The
authors considered the T wave changes to be the result of pericardial
involvement. In one case, a pericardial friction rub appeared oo the fifth
day of illness. In a ffth casc, 2 20 year old man had substernal pain ra-
diating across the left side of the chest, The heart was moderately eo-
larged, the sounds were of poor quality, and a pericardial rub was audible
in the third and fourth intercostal space to the Jeft of the sternum, A
diagnosis of pericarditis with effusion was made. The elecerocardio-
graphic changes were: lowering of the T wave in the limb leads, and
diaphasic T wave in CF.. Evans and Graybicl suggested that the cardiac
involvement in glandular fever was more of the pericardium than of the
myocardiu,

Bochum, Rose and Barnes noted in one case of infectious mononuclco-
sis an electrocardiographic pattern suggesting pericardicis but did not
Bear a friction sub.

DeFazio and Marsico reported 2 case of infectious mononucleosis in 3
42 year old man. Examination revealed a pericardial friceion rub, x-ray
evidence of cardiac cnlargement, and serial clectrocardiographic chaages
consistent with acute pericarditis.

Miller, Uricchio, and Philipps recorded three cascs, is ages from 1910
16 years, with hematologic and serologic evidence of infectious moso-
nucleosis. A pericardial friction rub was audible in each case. It per
sisted from one to four days. Typical electracardiographic changes of
acute pericarditis appeared simul ty. In two cases the clectro
cardiogram showed transicat elevations of the ST scgments. The subacute
stage pattern was characterized by T wave inversion, preseat in some
or all of the standard and precordial leads. Serial roeatgenograms of
the heart sevealed enlargement of the cardiac silhouctte in two cases;
this disappeared during the bospital course.

Leibowitz reported on a casc obscrved by Kramer. The paticnt
24 year old man with proven infectious leosis who d X
acute pesicarditis with cffusion, confirmed by roenrgenogratus and by
the classical clectrocardiographic changes, i.e., persistent clc‘fauon of
the ST segments in the limb and precordial leads plus inversion of T

was 3
Voned
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waves. There was oo history of xhcumz:li!c fever. The paticat made 2
very over a period of scveral months. i

ﬁxlécrlc:‘) ::i Zaru:hl:inrcpon:d 2 case of a boy, 17 years old, in whm?x
the firse of infectious m 1eosis were those of acute peri-
carditis. if the Iymphadenopathia had not been t.liscovcfcd, .d3|s case
could have been regarded as one of acute, gon-specific pcnardn.xs. T.h:_s
boy had dlinical and electrocardiographic evidence of acute pericarditis
a0d, also, transient upper nodal rhythm. Serial dcc:roc_zrdu_)g.raph.\c
wracings showed the typical sequeatial chaoges of acute pcnczfdms. The
last tracing taken four and 2 half months after the onset of illness was
still not entirely normal. Clinically the patient was well.

Muller, Uriechio, aod Philipps considered the pathogenesis of acute
pericarditis in infecti tcosis and suggested several possibili-
tics; i.c., the proximity of the hilar lymph nodes with extension of the
infection into the pericardial sac, a virus infection of the pericardium, or

a response of the pericardium as a shock organ to an offending allergen
ina sensitive person.

Clinical and electrocardiographic in infectious leo-
sis are similar to those that occur in numcrous infections. The presence
of hemolyic i has been frequently described in glandul

8!
fever. Some early clinicians were of the opinion that a streptococcus was

Ll}: etiological agent of the malady. The frequent streptococeal infec-
tioas associated with infections leosis are to be ded as

typical complications, 20d the possibility of a sccondary bacterial in-
vasion must be considered in cases of cardiac involvement in infectious
mononucleosis.

V{:chsl:r,vkosmblum, 0d Sills had records of throat cultutes in z04
paticats of infectious mononucleosis, Of these, 61 were megative and 43

positive. In 28 cases with abaormal elecrrocardiograms, 13 throat cul-
tures were positive for §7

' kbemolyticus, Serial antifibrolysin titers
were p:rform?d in 23 cases with clectrocardiographic alterations. In 16,
;\;at: was wndfncc of ‘lhc presence of antifibrolysin in the circulatory
. The antifibrolysin titer usually reached its heigh in three to four

eeks and then gradually decreased. Positive throat culture for Strepto-
corcns bemolyticus o

ok y et¢ not always found in those cases that show
Fising antifibrolysin titer, <t s

2 study (3{ 210 cases, Stevens,
tases hemolytic streptococei were

Bayrd, and Heck reported that in 22
cultured from the pharynx,
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Bacteria other than streptococci may also become aggressive and com-
plicate infections mononucleosis,

In many cases of glandular fever, a transient granulocytopeniz is noted
either at onset or during the second, third, and fourth week of illness,
ie., in the acute stage of the discase lasting some period of time and
somesimes extending into convalescence (Lyon, AMder, Koch, Pelner 20d
Waldman; Dieck and Mackelt). Gragulacytopenia may be responsible
for a remporarily lowered resiscance and ma y lead vo secondaty bacterial
invasion of the heare.

The question of a scarfatiniform eruption in infectious mononucleosis
and its relation to myocarditis needs explanation. Wechsler, Rosenblum,
and Sills emphasized that the nine cases of scarlatiniform rash among
their infectious mononucleosis patients were indistinguishable from that
of classical scarlatina, i

The positive Schultz-Charlion test in every member of the group is
difficulr to explain on other grounds, and speaks againse the possibility
than an erythrotoxin is produced by the stiologic agent of infectious
mononucleosis or some other sccondary invader.

In cight of thesc patients throat cultures were positive for Stripto
cocius bemolyticus. There was sufficient evidence in support of the view
thac the scarlatiniform cruption was the result of the secondary invasion
by Strepeocorcus bemlysicus.

In infectious mononucleosis, iated with scarl
myocarditis may develop on the basis of a streptococcal infection. Myo-
carditis occuss carly or fater in the course of scarles fover (Steinmann).
The more frequent myocarditis accuts in the initial stage of scarlatina as
a direce sesult of the scarlatinal streptocaccal toxtn and produces mainly
T wave alterations of a transicnt character. The late myocarditis dc§s
not appear untsl the third or fourth week of illness or even later, aad is
characterized by tachycardia, enlargement of the heart, and murmurs.
Trs course rep periods of imps aleernating with rc~cxc§r!?i-
tions. The prolangation of the conduction time is not found in the initial
stage of scarlet fever. As the cause of the late myocarditis two ‘:ypcs_ of
allergy aee possible, one resulting from hypersensutivity to the m_t’ccyvc
agent itself, and the other occurting as the resule of autoimmunization
due to aa adjuvant action of the infective agent (from autoaatibodies of
the heart). Duriag the sccond phase of scarlet fever the antigen-antibody
effcct oursveighs that of the specific toxin,

iform cruptions,
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Lyon (1950) observed 2 case of infectious monomucleosis in 2 (:m?lc
paticat, X9 years old, (with leucopenia—2800 leucocytes on the third
dy of illness with the highest Paul-Bunacll test (1/640) on the svmxh
day of illaess, oo the same day 77 per cent mounoauclear cells with 15
pet cent abnormal Iymphocytes). In the Gfth week of illncss 2 scarlatini-
form rash appeased, and later typical desquamation occurred. Three
wecks after the onsct of the tash, subjective heatt troubles developed
without physical altesations of the heart. The electrocardiogram showed
3 PR prolongation of ox2* and, four months fater, its reduction to
o, This was a late myocarditis occurriog 00 the basis of an allergic
inflammatory reaction of the heast to 2 sucplococcal infection.

‘The frequent elec di hic chaoges in jafecti mononucleosis
have up to now beea attributed to myocarditis and/or non-specific de-
rangement of the neuro-vegetative regulation of the heart. In prolonged
cases of infectious mononucleosis with liver involvement, electrocardio-
graphic changes may also be rclated to liver impairment which leads to
the hepatic<ardiac syndrome of myocardosis and may be associated with
plasma protein changes.

Lyon, Knick and Hoffmann suggest that infectious mononuclcosis

f_ﬂiyiptodnc: myocardosis Knick and Hoffmana assumed that there was,
in six cases of infecti

; mononucleosis, a diffuse myocardial damage,
evidenced by el 4 hic ab lities and jated with
plasma protein al Electroc: hi , especially
munor changes,

P in infectious mononucleosis may be caused by drugs,
dism;bmmas:d tonus of the sutonomous Acrvous system, clectrolytic
e“hu;ndt‘.cs. tachycardia, and the position of the heart and must be
e ‘iﬂ\:h' caution (Jaffe, Ficld and Master). In infections mono-
o l;i ‘Im:hty of T waves has been obscrved 1o serial electrocardio-
i, 'of(:: :dnn belicved that _unsubl: T waves taken from lead CFy
e &:: l\m:d by a( mild l:lfmlﬂﬂ. ll_n asso‘?udon with other dis-
ever, clec if i ma;
b:mPs‘::ﬁ! !uoday and goae tomorrow because foci of new inﬁammnioza
o ‘y ight up znfl vams}x (Scherf and Boyd).

dc{mczz:din;mﬁc;iuuous within the heart 1n scarlatina show similar
Pty csﬂp ic changes. Th: vanability of clectrocardiographic
esuelae of lh‘v:iﬂlhg and waxing of_TA waves—may be not ooly the
fationa £ coming and going of irritating foct but also of variable

actors in the convalescent stage of infectious mononucleosis.
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There is unity of opinios that cardiac involvement in infectious mano-
aucleosis is vsually not severe and mostly transient. Cases of cardiac and
citculatory failuce in chis illness are exceptions but occasionally need
treatment with rapidly acting eardiac glycosides (Koch), Heart involve-
ment Js the cause of prolonged convalescence. The procept of rest for 3
longer period of time in cases of cardiac involvement is justified.

In infectious mo teosis, the freq granulocytopenia may f2-
cilitate a secondary bacterial infection. Some authors suggest peaicillia
to tide these patients over that granulocytopenic period. According to
Joyce, Pelner and Waldman, penicillin is an important pare of the treat-
ment of the complicating sore throat in infecsious mononucleosis, Pa-
ients with tnyocardial involvement, oropharyagitis, angina, asd he-
molytic streptococei in throat cultures infectious mononucleosis
should be treated with antibiotics (penicillin, Aurcomycin, Chloro-
mycetia, Terramycin),

In order to prevent additional granulocytopenia caused by some mod-
ern antibiotics and sulfa drugs, folic acid, auckoproteids, or evea blood
transfusions have been recommended. In cascs of allergic myocarditis
associated with scarladiniform symptoms in infectious mononnclcosif,
the treatment consists of the use of one of the antihistamine drugs (Pyri~

benzamine, Benadryl).
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3. Ermesic Hesoxesacic Fever

}::Ntmic hemonbagic fever, a strange, often fatal disease of unknown
«ticlogy, is characterized by sudden onset with intense headache, fever,
dﬂ“{. marked thirst, vomiting, widespread capillary damage, hemor-
thagic diathesis, oliguria, and albumisuria. This fever has been known
%o exist in the Russo-Manchurian regions, adjacent Siberia, and in Korez.

According to Hullinghorst, the disease is thought to be duc ro 2 virus

barbored in field rodents and transmitted by 20 arthrapod vectar. Pruite
204 Cleve are alsa of the o

A pinicn that the disease is presumably of viral
:fuolo_gy 0d traqsmisted by bite of a mite or a tick, Many of the mani-
tadlons of the disease suggest ricketssial involvement although rick-

cutstas have not yer becn isolated. Others believe that the clinical picture
s more suggestive of a I

: ptospiral infection. The mortality of the mili-
:;_‘yh:xs I8 1951 was approximately seven per cent, but since it has been
Bbaly Jess than five per cent (Smyth and Powell),
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Epidemic hemorrhagic fever involves every system and orgas is the
body. The cardiovascular system commonly shows pathological changes.

The incubation period is from two to three weeks, but may last 35
days, followed by three fairly well defined stages; (1) the invasive, ()
the toxic, and (3) the convalescent phase. Others divide the clinical
coursc into four phases each designated for a characteristic aberration;
(x) febrile, () hypotensive, (3) oliguric, and (g) diuretic. In the invasive
(febrile) stage, which Jases three to five days and ends with toxic mani-
festations of the disease, a relative bradycardia and 2 dicrotic pulse is
present. The blood pressure is usually normal for the first few days, but
then it may drop to acar shock—or even shock—levels. The symptoms
may become intensive between the third and the seventh day of illness.
Severe shock has also been carrelated with 2 prolonged acute phase.
Hemorrhagic manifestations srare about the third day of illness and last
three vo eight days. Renal disease starts on the third to sixth day of ill-
ness and resembles lower nephron sephrosis. The second o toxic (o
hemorrhagic) stage usually begins just before the fever subsides and con-
tinues until the tenth to fourteenth day of illness, occasionally longer.
There may be 2 tachycardia and at times a sinus bradycardia. Some pa-
tients show cardiac dilatation and myocardial failure. There are faint heart
sounds. The blood pressure may drop; the pulse may be rapid and of poot
quality. Pulinonary congestion may occur. Dyspacea and cyanosis may ac-
cotpany the hypotensive stage. Death during this stage may have &
cardial basis from myocardial failure, hyperpotassemia, and ventriculac
fibrillation.

Early in the convalescent stage, beginning about the weath to four-
teenth day of illaess, the blood pressure tends to be elevated (durisg
the oliguric phase of the disease) bue usually to return to normal later
(during the following polyuric period). An orthostatic hypoteasion may
be observed for several weeks. The convalescent stage may last from six
wecks to four months. The chicf manifestations are polyuria and ina-
bility to concentrate the urine. Diuresis may lead to transient salt and
potassium loss.

The electrocardiograms observed in epidemic hemorrhagic fever show
no consistent changes. During the toxic stages, the T waves may be-
come inverted, even deeply ia all leads especially in the precordial leads.
The T wave changes arc slow to return to normal. Hypcrpous—scmlc
alrerations occar with renal failure. According to Barbero, Katz, Kraus,
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and Leedham, sinusbradycardia was observed dusing the first three weeks
o allncss, but sipustachycardia sometimes appeared during the second
week o later. Second-degree heare block was seen during the firse wct.ks
of siness. The QT interval was prolonged during the second and third
week; it ranges from o.44 10 0.48". The p:clongc-l eleceric systole 3P
peared during the period of maximal renal failure of in the \xﬁo«! of
polyuria. Elecrrolytic disturbances could have accounted for these
chaoges. Hyperpotassemia, hypopotassemids hypocalcemia, hyposatres
nia, 204 hypernatremia have been reported (Huatets Yocand Knoblock).

Smyth sad Powell observed electrocardiographic abnormalitics oF
suggestive abnormalities in onc or more tracings of 27 among §5 €3s¢8 in
the acute stage of hemorrhagic fever. A hyperkalemic effcct was the most
conmos change noted, since its preseace was indicated of suggested in
17 ass. 1t was, in general, related in timing and frequency to the oli-
ja. A prolonged QT interval was noted in
. 4 in four during diuresis. Sinus brady-
candia was poted in four cases and multiple auricular prematute beats in
one. Noa-specific negative T wave bnormalities, usually mild and tran-
sient, were noted in nine cases. One case cach of left and right bundle
b‘m:jh block was observed. One case of R-ST segment clevation due to
nrfr.m: pericarditis was found. Electrocardiograms were abnormal in six
o:seven giul cases. Five of the six cases with abnormal tracings showed
‘:ﬂ cz\d:ncc of .hypcxlu\:m'u. Seven of 78 cases in the convalescent
" s showed dchlzubns from gormal. In four the changes were slight;

he other three included right bundle branch block, auricular fibrilla-
tion, and T wave inversions.

According to Prutt and Clese, the ba

: «1c pathologic lesion i idemi
bemohags fercs sppenss 10 b6 4 dm“sx pathologic lesion 1a epidemic

o : ¢ capillary damage (wides ead
1:::1_‘ 0\:ﬁaxm:rmm—y disorder of capillary circulation) with capi\laryptdih:
. w.“lgc;nsed qy\\h:y fragility or permeability of the vascular sys-
S, ol yperemia, and snfall or large purpuric or ¢ccchymotic hemor-
yudv:::; ea with fxc_: bleeding or oozing of blood on the surface. This
I'mukltd disturbance in the peripheral circulation with hemo-

o byp and inadequacy of the circulati blood
ume A‘cc:‘;_rdm;g to Beard, the outstanding pathologic feature is a

heral i

Fagi n - of penip a with paralysis of the
vmh.cs causing stasis and wansudation, and later, sprc::l o larger

Pk
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According to Earle, widespread abaormalities of small blood vessels
appear ta be the chief characteristics of the carly phases of hemorrhagic
fever and ser the stage for subsequent developmeats. Arteriolar dilacs-
tion occurs during the febrile and bypotensive stage. Plasma is fost
through damaged capillarics and erythrocytes ase pooled and trapped in
dilated capillarics. This process can produce shock and can impair circus
lation in certain organs and areas, even in the absence of hypotension of
shack. Hemorrhagic manifestations are capillary in origin and asso-
ciated wich thrambocytopenia. Plasma loss and areeriolar dysfunction
are self-limited in duration, and for unknows reasons, the sequestesed
plasma may rather abrupely retum so she vascalar system and active
circudation. But several feamurcs developing in the hypotcasive phasc
may persist in the later seages. Ia the oliguric phase, impaired renal
fonction, oliguria, and clectrolyte abnocmalitics domiaate in corsain
paticats; hypercension develops, and some paticats exhibic a hyper-
volemic syndrame. The latter may occue even though the circulating
blood velume may be less than normat and should, therefore, be cermed
“relative hypervolemia.” Continucd trapping of erythrocytes in ditawcd
capillaries afong with dehydration not only is responsible for the rcduccf!
circulating blood volume buc also for a reduction in blood flow to vat-
ous argans and for a contraction of available vascular space, shich -
gether furnish the basis for the developtuent of * relative hypervolemia.”
In the diuretic stage there may be a "' limsted homeostasis' not unkike
that seen in children suffering from diseases that produce fluid and ke
wrolyte deficiencies.

Although no specific vascular lesion has been found in fatal cases of
hemorrhagic fever, the pattern of the pathologic changes strongly sug:
pests that vascalar damage constitutes the basic discase process (Lukes)
The heart is flabby with petechial involvement, but there is no valvular
or coronary damage. It is dilatated and soft with a relatively common
finding of hemorchages into the wall of the right, less often of the Jeft,
arrinm. There may be interstitial edema, focal necrosis in the myo-
cardium, endocardivm, and epicardium with or withour hemorrhage,
bur the ventricles may be less involved than the atris. According 10
Hullingborst, focal myocarditis and endocardutis oceur, but the hcz_rt is
usually the site of aumerous hemorchages, particularly of the right
strium. The myocarditis is cvidenced by an interstitial infiltration of
monosuclear cells which is most prominent in the lefe atrium and ad-
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jaceat portions of the veatricles becoming less so towards the apex. In
10 iostance were these chaages sufficiently marked to suggest the myo-
casdisis of diphtheric type described i the Japanese and Russian litera-
fure reviewed by Mayer (Lukes).

Tn fasad cascs, death is frequently duc to shock in early stages and to
wemia later, Of 61 deaths reported by Hullinghorst aad Steer, 12 were
ot to shock 2nd 28 due to uremia.

Pruitt 20d Cleve cmphasized that the management of the shock or the
bypowasive state is directed toward maintaining an effective blood pres-
sure withous overloading the patient undil the integrity of the cardio-
wascular system is restored. Maintenance of electrolytic balance is im-
porcaat,

Kaxz, Leedham, and Kessler recommended, for the therapy of the
shock phise, careful handling and atraumatic evacuation, conservative
fuid management based on detailed intake and output records, treat-
et of shock with Trendelenburg position, clastic bandage on the
lower iti i an

s d human albumia.
Plasma, whole blood, and dextran have also been used.

T}lfnp_y directed towards correction of the diminished plasma volume
by injection of concentrated serum albumin has been of great value but is
sometimes inadequate (Katz, Leedham and Kessler; Yoe and Knoblock).

“lmzabk antimicrobial agents and many other drugs had o clini-

Atw.rdmg to Smadel, in many instances conmservative treatment of
shock is sufficient,

g, Scent, and rh:: episode passes after 2 few hours. In those in-
o s with p by ion and progressive shock, plasma
ih ers, cspccully. conceatrated atbumin, and vasoconstrictors are
ad:m:?:?“s‘y- and in r:!nivcly small amouats. The uscfulness of nor-
mlhmml;: ‘::fmti:::m;u:d currently. Experience has shown that the

" of these i i i
Buids by ot oo tﬂ?:g:cnu in shock with large amounts of

. m‘:?::dl;g to Yoc, hypatension and shock oceurring dusing the hypo-
ﬁmwus!;nﬁ:' of hemorthagic fever responds at least transicatly to con-
oy imwmmm;n of L an:x:nx?l. Decreased circulating plasma volume is
oL m:r in the ctiology of the shock, and the judicious use
in comboes 324 concentrated human serum albumin, either alone or
of the smrdm" 2ppeats o be the method of choice for the management

y ill patient in this phase of the disease.




7% VIRUS DISBASLS AND THE CARDIOVAKCULAR SYSTEM

Eacle emphasizes that, where loss of plasma from she vascular spstem
and arteriolar dysfunction produce shock which does not respond w
simple measures, coocentrated human scrum albumin and continuous
intravenous administration of pressor drugs are the most clfective ther
apy. Excessive administration of fluid must be avoided during the febrile
and hypotcasive phases since the added fluid leaks ouc of the demaged
capillasies and thus increases edema and symptoms.

Problems of the oliguric and dinrctic phases are concerned with fuid
and elecrrolyte abnormalities. Phicbotomy is indicated for the bypee
volemic syndrome, especially when associated with convulsions of
marked mental agitation. Careful adjusement of Quid intake ta uraary

output is impertant during the early diuretic period.
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pART THREE

CHAPTER X1

Pathology and Clinical Features of Rickettsial
Infections, with "pecial Reference 1o the
Cardiovascular System

The rickettsial discases of man are divided iato l:]vc main groups: (1)
typhus fever, (2) spotted fever, (3) tsutsugamushi fever (scrub fover),
(9 Q fever, (5) trench fever. X X
4'[&0 vzri:x('sus of the typhus fevers of group 1 are rcwg?xzcd; the epi-
demic, classic, louse-borne typhus, and the endemic, murine, flea-bome
typhus. Brill's disease is recrudescent epidemic typhus. The spoteed fever
of group 2 coasists of Rocky M in spoted fever, b fever,
rickentsialpox. The tsutsugamushi fever of group 3 is also km:own as the
miteborme typhus, scrub typhus, China fever, Japanese river fever,
Burma eruption fever. Q fever (group 4) has to be placed in the group of
rickettsial diseases although it differs in many ways from the other
members of the group Treach fever (group §) is coasidered s 2 rickerz-
sial disease; Mooser and Weyer (1953) successfully inoculated Rhesus

mankeys with several strains of Rickestsia guintans and produced 2 long
lasting rickettsemia in these animals.

In cross-infection tests, animals recavered from infection with cither
epdemic (Recketsssa prowazekd) or mutine (Rickettcia mooseri) typhus
tickertsiae ate more or less solidly immune to reinfection with both the
homologaus and the heterologous strains. Cross infection cxperiments
have also shown that infection with one strain of spotted fover rickett-
siae will protect animals against resnfection wath the homologous strain
or 3 heterologous strain of the same group. Some cross immunity be-
tweea Rocky Mountawn spotted fever and both epidemic and murine
typhus 15 demanstrable (Rose).

With the exeeption of Q fever, the transmission of rickettsizl maladics
tequites an arthropod vector.

m
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RICKETTSIAE PATHOGENIC FOR MAN

Sexcama Duzass
Rickeresia prowrseki spidemic ryplms
Rickesssia provazeki Brilf's discase
Riskestséa moosers endewic cyphus
Ricketssia vickssiai Rocky Mountaia spotted fover
Rikettsia ssotsugamusbi tsutsugamushi fover
Rickeresias conors bautonncuse fever
Rickettrian bupmeri Qfaver
Rickestsia quineana seeach fever

Q fever, trench fever, rickettsialpox differ much from typhus fever,
spotted fover, and tsutsugamushi fover which are clinically 3nd pathe-
logically similar to onc another. The combination of vascalitis, hyaline
thrombi, nodular and diffuse sccamulations of mononuclear ells, myo-
carditis, myositis, 20d nodules in the ceatral nervous system is probably
diagnostic of cyphus, spotted fever, and scrub typhus (Wartman).

Thesc ricketesial diseases are primary infections of the blood with
secondary focal infections of small vesscls; they present similar clinical
features and show great variations in sevetity.

Q fever, while usually a beaign infection, may oceasionally be fatl.
Treach fover is not regarded 35 a serions disease buc may often be 2 dis-
abling illness, Rickestsialpox has been included in the spoteed fever
group but has cerrain immunological and clinical differences; it should
be regarded as 2 distinct member of group ».

Susceptibility to ricketsial diseases is common; every infeceion leads
to discase, the organism reacting in the characteristic manner under the
particular conditions of the various rickeessial infections. Many of the
sympromatic manifestations and pathologic changes in patients from
ricketesial discases cannot be accounted for by direct invasion of tissues
by rickettsias, and therefore, must be ascribed, at least in pare, to the
action of toxic componeats of the mictoorganisms (Allen and Spitz,
Rosc).

An eschar is present at the site of the primary skia infection in most
cases of scrub typhus, boutonneuse fever, South African rick bise fover,
and rickettsialpox. )

Morgality is high in epidemic typhus of adults but low in murine
typhus, nil in boutoancuse fever, Brill’s disease, and ricketrsialpox-

Case fatality is low in Q fever, gil in trench fever.
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Pammowsar or Ricxsrrsu, Drssases )
inguish epidemi ky Moun-
i to distinguish epidemic typhus fever Iw}n Rocky Moy
tzilnt ;;on:i;;}s:{-c: aad tsf:uglmushi disease on the basis of 2o objective
study of the lesions, Afleq aad Spitz, Wolbach, 'Karsnfr, Wa{unan have

s damage of smalf blood vessels especially in the skin, the xubf:uuuc’ous
tissars, the cenera} BELVOUS system, ets. Some poiacs of these investiga.
tions may be mentioned in greater detail, . . ~
Damage of eapiffaries 0d blood vessels of precapillary size jm the sL{n
e sesponsible for the cruptions of the discases, In Rocky Mouacain

of the skin; it i3 more difficulz o

PIEmic typhus, and g scrub typhus no attempe has been made for the
demonstration of tickettsiac in the skin,

¢ Teaction of the rickestsial infection covsists of the swelling of
vaseulas eadothieling As a resule of the intimal involvement, thrombosis
Ouss early, Vasendar lesions are } i
&vere in Rocky Mounnain sported fever j
ditectly injored g €OBL225¢ €0 both cpiderm
it 5 almogy spared,

There is 5 “ortelation betwecn the Cruptions of the thyes discases and
the degrec g severity and distribution of the vascufar lesions. In seryb
typhus, Petechial Jesign e very usnal apd abundage, Detroses are of
L in spotted fever, petechize
esult of neerotiy.

3 acky Mounsain spotted fever, che sites
2 8ot determingg by Pressuce, while jn typhus, necroses of the skin 20
subtntageqys tissues develop

oaly in regiags subjecied g Ppressure zg
Orer bon Praminences, Iy 43 three dise i

» 3028t i sergly phus, greatese iy Rocky Mountaiq
;P;“ﬁd fever. Lesions ©f blood vessels may be found i any tissue apd
a0,
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2nd some degrec of cerebral edema, Circumscribed perivascular accumula-
tions are found wherever vascular Jesions occur. Rickettsize have been
demonstrated in cells of the aceumulations in Rocky M in spotied
fever and in typhus.

The infiltrations of organs, i.c., heart, lungs, liver, kidneys, are diffsse
because of their relationship to capillaries. Associated with them are
changes in the cadothelial cells of capillaries, swelling, mitoses, aod
often thrombosis. Such diffuse infiltrations are more conspicuous in scrub
typhus than in the other swo diseases, The descending order of degree of
cardiae involvement is scrub typhus, epidemic typhus, and Rocky Moun-
tain spotted fover. According 1w Wolbach, in none of the discases §s there
much evidence of degeneration of the heart muscle, and the importanes
of ¢his *“myocarditis™ in relacion to cardiac funceion is problemaric, bus
Allen and Spitz emphasized that, in view of histologic changes in the
ricketesial diseases, it would be justified to consider the conwibuting
cffect particufarly of the hearr, the kidneys, and the adrenals. Wolbach
maincained that che fall in bload pressure ar circulatory collapse, which
is an outstanding clinical feature of rickettsial disease, is generally con-
ceded 10 be the result of changes in peripheral circulation. The hiypopeor
teinemia which is a feature of all these diseases should be considered 3
an additional and perbaps important factor.

In che lungs, compression and blockage of the alveolar capillarics as
well as accumulation inside as well 2s ousside the capillarics occurs. I
tsutsugamushi fever, the process is most marked; in epidemic typhus it 'ls
negligible. In scrub typhus and, to a lesscr degree, in Rocky Mounwain
spoteed fover, the result warrants application of the term incersticial
pacumonitis.”

Wolbach described rescrions of the liver, the kidneys, the adrens
cortex, and other organs and rissucs. He regarded the liver involvement
as important in relation to Jiver physiology, pasticularly in the light of
the hypop ia of these di It appears that this hypoproteine-
mia is mainly caused by the capillary syndrame, i.c., by escape of prowein
through the damaged capillary walls. Hiscologic evidence of slight
damage to the kidneys is present.

Many clinica} features observed in the three discases are based op ¢x-
sepsive lavalveruent of the capillaries of the skin and other organs, but
myoczrdi:l involvement in rickettsial discases may play an .zddmoml
cole in many cascs. Reports of fatal cascs, prepared by the United Seates




RICKETTMAL INFICTIONS 77

o Anerica Typhus Comunission in Cairo, Egypr, during 1943-45 (Com-
mitee on Pathology, Division of Medical Science, National Rescarch
Council with collaboration of the Armed Forces Tnstitute of Parhology),
oftred 2cw informati concerning inve} of the cardiovascular
ssem in epidemic typhus. In this study, Karsner emphasizes that in
tpidenic typhus espillary injury is conspicuous, In part, it is without
morphologic change and s evidenced by hemorthage as an indication of
gihity or by edema or procein precipitation ia the subcapsular space of
glomerli s ap indication of increased permeabulity. Swelling and
Moliftration of caplary endothelium are especially noteworthy in the
deemis but occur elsewhese. Usually this chaage is accompanied by peri-
c2pillary celinlsr infileration, Acterioles and venules may be simijarly
a{?mcd though oot so frequently as the capillarits. Areetics of medivm
size \)tfzsionally exhibic celfnlar infleration in their intima, media, or
adventitia, tog only rarely is there neerosis of che wall, Large weins
may shoy elludar infiltrarions of the 10tima and thrombasis, QOccasion-
:ldlr th; intima of the sora 5 the seat of cellular inbltrations, farely the
vmuz{z: laay cases, there is ag associated myocardutis, Interseitial
Dyocadisis of shighs, moderate, or profound degree is constant, There
was g s'z.rxsfactory ¢vidence i favor of amelioration or h:;ling of the
Orotardids 1 Patieats whe were febrile up to 18 days. Infiltration of

manifestauans of the
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Cunicar Features or Ricksrrsian Disudsks, Wity Sraciar
Rercroncss 70 115 CARDIOVASCULAR SYSTEM

In epidemic typhus, Rocky Mountain spotted fover, and scrub typhus,
malaise, paia in the back and in the limbs, headache, cruptions are ob-
served. The pathology of these discases shows general vascular favolve
mens. According to Woodward and Bland, previous descriptions of epi-
demic typhus frequently refer to cardiac collapse, cardize faiture, or
cardiac weakness, and little mention has been made of peripheral ¢ircula-
tory weakoess with minimal steess as a possible explanation or of the
fact that this factor may play the major role. The " heatt per se' has beea
considered 25 the real cause for this very appareat deficicacy.

An over-all review of clinical features, cardiovascular, biochemical,
and other findings in severe cases of epidemic typhus, Rocky Mountain
spotted fover, and scrub typhus gives indication of circulatory damage
and also of cardiac involvement.

Far this occasion, it appears undesirable to selate all pasticular clinical
details for each of the three diseascs; it would scem sufficieat go integrate
the observations of all three diseases into oac picture showing circulatory
deficiencies and myocardial involvement of severe ¢ases.

Iy severe epidemic typhus, Rocky Mouatain spotted fever, and scrub
typhus, minor abnormal cardiac signs oceur in the first week of ilfness.
The size of the heart is normal; only exceptionally is there cardiac co-
largemene. In the sccond week, abnormal cardiac signs may develop.
Heart sounds are poor in quality; there is softening of the fiest heatt
sounds, and systolic basal or apical murmurs are observed. The heart may
be slightly enfarged. The pulse is first full 2nd strong; then it becomes
feeble, thready, fapid, irsegular. There may be also brief peeiods of
cceopic heart beats. Occasionally the pulse becomes slow in comparison
to the temperatuse. The heare may also develop gallop-rhyehm or marked
beadycardia. The blood prassurc is usually normal at onser, but later 3
persistent hypatension for variable periods is feequent during the acute
stage of the illocss. Venous pressure is low or normal. Elcczmam‘ixo-
graphic aleerations zrc sometimes observed in epidemic typhus, i.c.,
Aatiening or ipversion of T waves, depression of the S‘I: cgm: PR
prolongation, low voltage of QRS complex. There is no distinctive eloz-
trocardiographic pattern attributable to severs typhus. The abnormalitics
rarely persist Jonger than for a few n.lenxhs and usm_lly retuss £o qormal.
in scrub typhus, elecrocardiographic changes coasist of flatteniog of T
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waves, ST clevations, bundle branch block, 3“‘_1'5“"' ﬁbn!lzu?n, c:zm—
pleie AV block. Most of these aboormalities disappear some "f;fw “’;
recovery. In Rocky Mountain spotted fever scrial cl:c:row" logffamn
reveal some alterations (changes in T waves, tarely prolongation of P
intervals). A £ b

Peripheral cyanosis and cold sweat are proseat 18 severe cases of the
thoee diseascs.

Rhoachi or rales are heard over the lower lobes of both luogs and
tocatgenograms of the chest often demonstrate abnormalitics ranging
from hazy infiltration to patchy densities of the lungs.

Erpthrocyte counts, hemoglobin, and b it d do
10t show great abnormalities; moderate reduction during the course of
the discases are frequent. Severe anemia is uausual. X

The usine is reduced in amount; in faral cases there may be anuria.
Albumiguria may be present. The deposits may contain erythrocytes,
granudar a0d/for hyaline casts.

Tavolvement of the central nervous system is usual.

Varizble degrees of hypochloremis, and moderate to sigaificant azote-
mia is observed in severe cascs. Plasma carbondioxide is within normal
limits except at the height of the disease in severe cases when it may fall
10 between 30 and g0 volumes per ceat. There is a tendency for serum
atbumin 10 decrease as the discase progresses, particularly in severe cases.
The serum globulins are increzsed leading sometimes to reversal of the
albumin/globulin ratio Sernm albumin may f2ll below 2.5 per 100 cc.
late in the first week of discase, continue during the second and third
weeks of severe rickettsial disease, and remain below normal for some
"":kf more. There is 2 normal blood volume carly in the disease. A
transicat reduction of the cisculatory blood volume at the clinical peak
of the threc diseases s prescnt in severe cascs. It returns to normal during

the time of lysis. In mild or moderately severe cases, the blood volume
15 oot significantly altered,

Sf._himnhdm emphasizes that myocarditis is a sare occurrence in £pi-
demic typhus and that the cardiovascular disrurbances ar

i cardic ¢ of peripheral
origia, In every case of epidemic typhus hypotension follows the onset
of the disease.

Wood:

d and Bland luded from a lab 'y a0d clinical stud
of 30 patients with severc epidemic typhus that the altered thsiologi{:
state, owing probably to widespread endothelial damage, consists pri-
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marily of an inadequate circulatory blood volume, hypoprotcinemia,
especially decreased albumin fraction, hypochloremiz, hemodilution
withous blood destruction, 1nd azotemia. The cireulatory collapse which
is frequently encountered is of a primarily peripheral origin, Lowered
blood volume means less adequase filling of the heart during diastole,
and hence lowered cardiac ouspue. The unstable circalation results in 2
reduction of renal plasma pressure, and hence, oliguris and anuria may
develop. General supportive measures to increase the circulating blood
valume are recc ded as very beneficial

Wartman, in a gencral comment on the pathology of epidemic typhus,
in the report of fatal cases studied by the United States of Ameeica Ty-
phus Commission in Cairo, Egypt, during 1943-45, paid special attention
ta the problem of circulatory failuce in chis iliness. He emphasizes thac
the circulatory failure may occur during the acute stage of cpidemic
typhus and is often indicative of impending death. The ¢ ities be-
come cold and cyanotic. The arterial blood pressurc drops to low levels,
and the areerial pulse becomes feeble and rapid. Shock, hypochloremis,
azotemia, lowered plasma volume, and increase in acid ions have bc':n
reported. This type of failure has been called **peripheral vascular fail-
ure.”” Congestive heart failure is very rare either in the acute stages ?f
the disease or during convalescence except in moribuad patients and.ls
not relieved by digicalis. Electrocardiographic changes rarcly persist
fonger than four weeks. The explanation of this peripheral vascular fail-
ure is unknown. It has been ateributed to extensive involvemeat of
capillaries of the skin and other organs, to injury of the vasomotor
ceaters in the brain, to injury of the adrenal cortex with resulting adrenal
insulficiency, to invelvement of lungs and kidacys, and to myocardial
injury. The latest studies of epidemic typhus have favored the first two

planations, or a combination of them, 2nd have muimized the myo-
carditis. However, in view of the constant and often scvere myocarditis
in the fatal Cairo cases, Wartman does not regard the factor of myo-
carditis so lightly. . .

According to Harrell and Atkowa, peripheral ciccutacory failure s 2o
importang complication of Racky Mountain spotted fever. The plasma
volume is reduced in the sccond week of the disease, and co!l.'fps)c may
oceur in the same week. The p I callapse is accomp by a
decrease ip serum proteins and by the development of :dc'mt

According to Hasrell, it is not knows how much protein escapes from
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the vascolar trce through the capillaries i che course of Rocky Mountain
spotted fever. Regardiess of whether the ﬂx{ld goes iato ({llle;ﬁlsuﬂ sw:;:
ar the cells, che loss from the cixcuhw:;y mn;vasculum\;xs " owers
blood volume and precipitates peripheral circulatory ca .

Harrell, \'euui\u;I an!:l Wolff mainuin that, bcuusc of the vafculfr
fesions, the loss of cisculasory blood fuids, particulasly protein, in
Rocky Mountaia spoteed fever is analogaus to thac in bufus. ‘The adwin-
jsmation of saliae solution or glucose without blood or plasma will ag-
gravate rather tham correct the abnormal physiology by washiog out
further protein,

Harrell seresses the fact that reduction ia the circylatory scrum pro-
wans, especially in the albumin fraction, lowers the intravascular osmotic
prossure and sets the stage for the subsequent development of pqlph:ﬂl
circulatory weakness and collapse. In addition, damage to the liver may
reduce syathesis of aew protein so that replenishment is decreased and
desemucrion i increased simul ly. According ta Harrell, the altera-
ton in capillary permeability is cortected whea tecovery begins; the
Blood volume is quickly restored to normal withia eac of two days after
the temperature has dropped, and the toxemic symptoms decrease though
the loss of edema may take as long as a week, and the restoration of
circulatory blood proteins, even longer.

According to Blake, although autopsy studies have shown that variable
degrees of myocarditis are prescat in fatal cases of scrub typhus and
suggest that it occurs to some cxtent in most cascs, it would appear that
the phenomenon of circulatary failure scen in severe cases is predomi-
oy of peripheral origia cather than duc to heare failure per se. Smadel
belicves that myocasdutis occurring in scrub typhus paticnss and proceed-
1ng to permasent heart damage may be overemphasized. But the same
auchor mennions the fact that myocarditis of focal and diffuse distribution
o varying intcosity may be prescnt. Vascular changes with resultant
Lesions in adjaceat parcnchymatous tissues atc most conspicuous in the
Beart. A clear correlation between elect Jiographi ions 2ad
‘:‘::hlity s not preseot. Permanent cardiac damage in scrub typhus is

In mid and moderate cases of cpidemic typhus, Rocky Mouatain
spotted fever, and scrub typhus, the cardiovascular system, the central
gervous system, and the kidneys appear 1o be less scverely iavolved.
Symptoms and sigos are similar to those described in severe cases bug
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frag‘.mcnt’ary. On the other hand, endemic murine typhus, one of the
benign ricketrsial diseases with usual recovery, may in the rate severet
cases offer a picture similar to that of the severer epidemic typhus.

Waodward stresses the fact that the clinical evidence of cardiac failure
as manifested by gallop thythm, ealasged heare, engorgement of the neck
veins, orthopnea, hepatic enlargement, ascites, and edema is lackiong in
endemic typhus, Bur the pulse may be accelerated; hypotension may be
persistent during the acute stage of the disease. General vascular weakness
is supgested by peripheral cyanosis and sweating. The specific patho-
logical lesion consisting of widespread, migute cndovasculitis certainly
contributes more largely to these changes by way of diminished vascular
tone than by cardiac failure per se. Minimal aberrations may be observed
in the electrocardiogram which suggest myocardial involvement. These
changes are teansicat, Thrombosis of larger vessels may be observed,
particefarly in the femoral, mesenteric, or brachial veins, The hematowit
is altered; sufficient hydration often produces 2 slight decrease (35-42
volume per cene in the volume of packed cells). Moderate albuminuria
oecurs. Cellular elements including casts are usually not found. Diminished
serum chlorides, 2 reduction in serum albumin (2.2 mgs/100) have beea
abserved in scverely il patients. There may be moderate azotemia in
murine typhus. In the rare fatal cases, death may be due to general
vascular failure with accompanying azotemia,

In Brill's disease, persistent hypotension duting the acute stage of the
discase, abnormal clectrocardiograms lasting into convalescence, albu-
minuria, 20d oligutia as remainder of the general vascular involvement
of a rickettsial infection are frequently present.

TuerArsuTICE

The status of the rickettsial infections has changed since the advent of
broad-spectrum antiblotics. The value of convalescent serum is doubtful.
Sulfonamides are harmful, Penicillin failed. Awrcomycin and Chloro
mycetin act mainly as rickettsiostatic agents; full recovery depends o0
the development of the immuaity of the patieat. Relapses may occur if
antibiotics ase discoatinued before an adequate immune state has bees
attained. Maoy cases of epidemic typhus have been cured by Aurcomycing
the temperature became quickly normal, and other clinical sigos of the
disease vegressed though mere slowly. Convalesceace was shortened.
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Chloromyeesin a0d Auscomycin are considered effective in muriae :yphx::‘i
Alarge namber of Rocky ‘Mountain spotted fever €ases have been trcano‘
with Aurcomycin, Chloromycetin, and Terramyein If the patients u: oot
scenuant after they have beed! ill for a wesk, Auxeon_:yunucnm_:nzs 0

begin intravenously. Chloromyectin and Tesramyaa are superiot 0 0¥
previous remedy- Tn other rickettsial discases, the broad-spectrum antl-

biotic rreatment has beea suceessfully used. Althou gh rickcusial discases

a aow be controlled by antibiotics, management of cases cannot be
confined to these drugs alons. .

The precondition for 2 rational course of therapy 18 the knowlcdgc. of
Yaboratory data of these diseases. This cosceras the serum proteins,
especially the serum. albumin fraction, the blood non-protein nitrogen,
10d the urinary findings. The management of epidemic typhus, as ex-
plaiaed by Yeomaos in 1948, remaias also today useful and may be
brielly summarized., In the supportive treatment of typhus fever, diligeat
nursing care is a necessity DOt only dusiog the febrile period but also
during convalescence. Complete bed rest is obligatory during the acute
phase of the disease. Except in the preseace of edema, the fluid intake
“hould be regalated as to produce 2 24-hour urine output of 1500-1000 €C.
The froquent oral administration of fluid throughout the 2.4 hours prevents
cxcessive dryness of oropharyngeal mucous b . P 1 fluid
administration should be resorted to with certain precautions when oral
f0id intake is difficale or impossible.

The dict should be of high caloric value, adequate in vitamins, and of
high proteia content. In paticats with low chlorides, inclusion of 6-10
G, of salt in the daily diet will rapidly raise the level of chlorides.

Digitalis and other cardiac drugs have no place in the supportive
therapy of epidemic typhus unless indications for their use are present.
O'nngcsx'we Reart failuse is seldom found in this discase. But the use of
digitalis, swophanthin, of ouabaia in peripheral vascular collapse has
never been of demonstrable vak

ver been 0 uc. The duration of severe hypotension
with oliguria is variable and depends, to 2 considerable extent, on sup-

pottive therapy. The usnal period is one to four days. During this time,
supportive therapy is most profitably directed toward prevention of a
further drop in blood pressure, and this is best accomplished by the intrae
vemous use of plasma, isotonic albumin solution, ot whole blood. Saline
solutions are contra-indicated in these paticats. The serum albumin is
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reduced and the administration of crystatloids often sesults ia appearance
of edema, The cffect of plasma or albumin solution on the blood pressue
is nos long-lasting; it must be given frequently. It has been found that if,
by their use, one can prevent the oaset of peripheral collapse, the paticat
may be supported through a most critical period of his disease, The fisst
indication of an improvement in these patients is 2 risc in blood pressure.

According to Harrell, if the plasma proteias in Rocky Mouatain spotted
fever ate found to be low or falling rapidly, or if an appreciable drop in
systolic or diastolic blood pressure gives evidence of impending circulatory
collapse, preformed protein should be administesed. Intravenous replace
mens in the form of purified albumin, plasma, or whole blood increascs
the intravasculac osmotic pressure enough to allow crysatioids to be
given safely. A very large amount of preformed protein may be required
to restore 0 normal the cireulatory blood volume and blood constituents.
ccause of the possibilicy of myocardial damage, the quantity and speed
of administration of parenceeal fluids should be carcfully controlied in
order to avoid overfoading the circulation and precipirating acute circu-
latory failure and pulmonary edema.

Soms Sercrat Historatuorovicar anp Crinicar Frarurss

Some histopathological and clinical features of cardiac and/or vasculsr
invalvement arc obsceved in boutoaneuse fever, rickettsialpox, Q fever,
and trench fover.

Boutonneuse Fever

Boutonneuse fever (Marseille fever), a tick-borne, acute ricketrsial
discase endemic in the Mediterrancan basin, is characterized by an abrupt
onset, fever lasting cight o 14 days, pains in the back and the limbs,
headache, insomniz, a rash, and an almost always favorable outcome.
The case fatality is Jess than onc per cent. The site of the snfecting bite
can be demonstrated in 8o per cent of cases. The initial lesion is a small
ulcer showing a black nccrotic center (tache noire). This uleer shrinks,
deies to form a black eschar. Boutonneuse fever wathout primary eschar
ptesents 2 picture very similar to murine typhus. In both there is 2 macuk?-
papular cruption, alihough in boutonneuse foves the papular tcndcncy‘ 'xs
more pronounced (Woodward). B

fever may occasi y
produce 5 hemotrhagic rash; the lesions are profuse and scactered over
the palms, so

les, and face and persiss longer leaving pigmented marks.
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it {LFelix reaction occurs late in the course of the l“.m:SS.
;\{uyxo:;:;i: ‘:?:;sd :fxm: macalopapular rash r‘c\-:zlsd hypcxp!mla of
qascolar endothelium, lymphocytic and monocytic perivascular infiltra-
sions afecting the papilary and subpapillary vascular plexus. Acute
i hemorthages occur.
w;nsso‘:::fm:m z:scs, zhgc 50 year old patient complained of .h:auhdl:,
palpitacions, breathlessness on exertion. There was t?ch)'wd\a, profuse
sweating. Electrocardingraphic alterations were minimal (PR prolonga-
tion 033"), Finally, the patient recovered wilhout_scqu:lac'. »
Aureomycia has been found to shorten the period of disability. The
b fever of the Medi area is closely related to the

boutooneuse fever of Equatorial Africa, and there is cross-immunity
between the two types.

Rickestsialpox

Rickerrsialpox is 2 mite-borae, acute disease chasacterized by an initial
Tesion, fever lasting for onc week, a varicelliform maculopapular rash.
Headache, chills, ot chlly sensations characterize the onsct of systemic
iavok Occasionally enl of the spleen and of lymph nodes
and tachycardia occur. The inital lesion may persiss for three weeks and
longer. The picture may be confusing especially in the rare cases with
absence of the initial lesion. Rickettsialpox shows similarities to bou-

toancuse fever, but there are some climeal and serolagical differences,
especially the failure of 1

scrums to 1 Proteus
X 13. The paticats show a high anctbody titer during convalescence.
Histopathology of the lesions show fitis. Some of the
capillaries und,

ergo a thrombotic process. Dalgopol teparted exteasive
hustologic alterations in a case of ricketssi

t pox. la a fresh papulovesicular
lesion, the vesicle occupied the entire thickness of the epidermis; the

intraepidermal vesicle covered with a thick layer of cpithelium showed
bydsopic changes and some disintegration of cells with fragmentation of
ouclel. The basal layer was largely preserved. Nuclei of polymorphonu-
dear leucocytes migrating toward the vesicle were present ia the upper
Iayer of the corium, there was also & thrombosed blood vessel. Slight
aﬂf_usc mononuclear infilration was observed in lower layers of the
corium. The \

oy lopap tash of rickettsialpox is microscopically
Snmlaf to the eruptions of other rickettsial diseases in regard to character
and distribution of the cellular infil

, but the infiltrates are much
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heavier thag in other rickettsial diseases. Karyorrhexis is quite promineat,
Mast cells deasely packed with metachromic granules are numerous, while
plasma cells are absent. The vascular changes resemble those of scrub
typhas but are less severe. Incomplete homogenous thrombi and absence
of arteritis and hemosrhages are typical of the eruption of both discases.

According to Dolgopol, microscopic examination of the rash has its
place as aa 2id in the diagnosis of ricketrsialpox, especially if a suspicious
disease appears in an area previously free from that disease. The histologic
examination of 3 skin lesion may be complered fong before the report on
the second specimen of blood (for complement fixation test) is available,
and cultivation of the ricketisia from the blood of the patients is so
complicated and protracted as to make it unsuitable for practical diag-
aostic purposes.

Rickettsialpox has to be added to the other ricketesiaf diseases in which
the effect of Aurcomyein is curative.

Q Fever

Q fever fs usnally characterized by an excremely sudden onset, chiffiness,
fever, severe headache, anorexia, muscular pains, and Jater respiratory
and gastrointestinal symptoms. It is endemic in many parts of the world
and 2 widespread infecrion of man and domestic animals. Q fever is caused
by Ricketrsia burneri which posscsses the geperal properties of other
rickettsias, i.c., theiv morphology, staiming propertics, 3nd growth
requirements; it differs from them in its velative resistance to adverse
conditions of tempetature and humidity and to chemical agents. Q fever
does not develop agglutinins against proteus orgamisms. Rickettsid
burmeti is casily isolated from the blood of patients by inoculation of
guinea pigs during the first day of illness.

The maost sigaificant finding in Q fever is an unproductive cough at{d
crepicant sales in the chest in the majority of cases; occasionally there s
slight dullncss, dimipution of breath sounds, or a friction rub, frequently
in the Jower lobes. Radiological evidence of multiple pulmonary infiltra-
tion is common. The multiplicity of lesions seattered chrough the fung is
said o be one of the distinctive features of Q fever, In other cases, there
is an iefileration of uniform ground glass deasity, circurx.xscrxtbc.d in
peripheral portions of the luf:g. Bug gcnctfllly the pneamonsa is c?mxmlly
indistinguishable (rom ztypxczl pucumonis of the cold agglutinin type,
influenza paeumonid, OF pSitacosls.
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. . ion
Qfever lasts from one to 15 days of more. The P“ll_“h‘: “:“;’o‘s‘i‘s"‘l&;‘;_

to the height of fever. Scvere cases may show a slig] : <y o zl. o

tomegaly 20d liver tenderness arc froguent, whllc. spl (tﬂo id)'z ]

ocessional finding, Plevral effusion may occur. Q fever often ca

influcnza-fike disease without any localizatian in the )u;:gs. X

Q fever docs usuzllz not d|cv:lop ac is nsh.&l:lk o Shav,
there may be a Pap cruption (“. ! 3 > bl
203 Hucbner; Simrock and Siegert; Babardieri). Q faver may reseml ;
the course of brucetlosis. Involvement of che ccucrzlAn:rvmfs system ank
of the meninges is frequent, but aseptic lymphocytic meninpitis a3 v.b;
oaly sign of Q fever is rare (Denlinger; Wegmann; Siegert; Germer an:
Schauber). . .

It is rarcly a serious diseasc and is usually susceptible to a_nubx?nc_s.
But there are Q fever patients who continue to have an evening sise 12
tempetature for mote than two months. A recurrence of symptoms, fever,
2ad even consolidadon may occur in some cases. Complications may
develop in the second to the sixth week after the onsct of Q.f:\[:r. cven
when the fever is apparently controlled by Aurcomycin or a similar anti-
biotic, Sach complications isclude thrombophlebitis, pulmonary embo-
lism, epididymici phalitis, p itis, lymphocytic meningitis
(Moeschlin and Koszewski). Complications occur especially in persons
over 40 years of age. These patients are weak, casily fatigued, somewhat
mentally depressed for long periods after fever has subsided. A more
proloaged Q fever has been observed also in elderly patients. Marmion,
Stacker, McCoy, Malloch, 20d Moare reported four fatal cases of Q fever;
two (possibly three) of them had pulmonary infarction. Oac of them had
been febrile intermittently for three months when he died, and another
bad had ateacks of fever for several years and had a high titer of Q fever
aatibody for at least the last six months of Life. These cases suggest thae
Q fever may become chronic, and although the discasc usually responds
to antibioti =

such as A 3 yeetin, 2nd Terramycin, the

1

yeln,

severe long standing cases are resistant to drugs.

_ Varying degrecs of invasiveness of Q fover may cxplain an unusual
intensity of infection depending at least as much on the susceptibility of

Individuals 25 on any property of the virus. Rickertsia burnec may continue
10 parasitize not only 2 gu

inea pig but 2lso 2 human hose for ma
after the initial invasion.  yeass
Few details of pathology of Q fever are available. Q fever is clinically
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and pathologically much more variable than other rickesssial diseases.
The principal finding is  focal or conflucne bronchopneamonia and edema
of the lung. The bronchg : >aia with lear cells predomi
nating in the exudatc is consistent in type with a rickettsial infection
(Perrin). According to Wolbach, the long persistence of x-ray evidence
of consolidation suggeses shat resolution is not she wsnal manner of repair
and that orgasization of the exudate is the usual course in recovery. This
pathology may explain that in older individuals Q fever may be much
more serious especially in cases where fever persists for scveral months.
Cardiovascular involvement in Q fever is not conspicuous, A relative
bradycardia is regarded as characeeristic of the discase in neasly all the
outbreaks. Denlinger found in some paticnts funcrional systolic murmues
of grade 1 or 2 intensity, heard best at the apex. A pericardial rub was
heard in anc paticnt over 2 seven day period starting with che chird day
of illness. This paticnt had pneumonia in the lingular portion of the kft
upper Jobe. Pesrin found in a 43 year old man haviag died from Q fever
coranary atieriosclerosis with an old organized myocardial infarction
which may have probably exerred an unfavorable influence on the cousse
of the discase. But there is no evidence that persons not otherwise suf-
fering from heart discases experience demonstrable embarrassmens of
cardiac function during aa acute attack of Q fever. Bur the occasional
possibility of cardiovascular involvement in Q fever is suggested by some
findings in experimental animals. Lillie found in guinea pigs infected
with Ricketssia furmeri small focal granulomatous lesions scatterod
throughout practically all organs and tissues consisting of vasculat
endotheliosis and perivascular colfections of cells of the lymphoceytic
series, mopocytes and fibroblasts. Germer did not obsesve disscminated
vasculitis or perivasculitis but interstiial myocarditis. Interseitial myo-
cardiis, found in infected guinea pigs, is similarly comparable with that
deseribed in human infections (infectious mononucleosis, mumps, polio-
myelitis) (Germer).

Q fever is very resistant to sulfonamides and penicillin. Many physiciu?s
consider Aureomycis to be superior to any previous therapy used for this
disease though the response of Aurcomycin is variable.

Transfusions and oxygen therapy are occasionally nccessary in sup-
portive treatment of severe cases. Paticats canvalescing from Q fever
should not be allowed to get up or to leave the hospital too soon and
should ot be permiteed to return to work until the temperature has been
aormal for three to four weeks (Moeschlin and Kaszewski).
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Trench Fever

fever (Quintana fever, Five day's fever, Shin bone fever,
W’:;;ﬂy;l}m [:vcrEQ}:xx':-Wancr Dims:) is an inf:ctious. dxs.:as: ;h‘n::-
terized by sudden febrile onset, postorbital beadache, pains in the liml ‘.
especially in the shins, frequent cnlu"ge.m:l.u of the spleen, and not nr:ky
by & pale, blotchy rash. Characteristic is 2 tendency to new attacks
occurring weeks, moachs and sometimes years zfm_ the primary onset.

The disease was prevaleas from 1915 to 1918 dunng Waorld Wzr lon
the Eastern aad Western fronts, probably originatiag ia eademic focu.scs
in Russia. It appeared on the Western front **wholly uaexpectedly, like
2 bolt from the blue.** Following demobilization, the diseass disappeared,
but it retained the potentiality of again becoming cpidemic when similar
conditions of lousiness and overcrowding had again occurred. This was
the casc in World War Il in the German Forces on the Eastern and Southern
fronts. It did not occur on Alfied sides.

Trench fever seemed to be limited to Cenwal Europe. It was rarely
observed in the civil population. But from other parts of the world treach
fever has been also reported; 1t was preseat in Spain, in Abyssinia, in
Japan. Parrot described 2 case from Algeria which conformed in alf its
clinical featutes to trench fever. This author suggested that some of the
cases diagoosed in Algeria as relapsing fever without spirochetes may be
examples of wrench fever.

The discase is usually conveyed by the bite of the louse. The agent of
the diseasc is preseat in the blood of these paticnts and oceasionally of
bealthy persons. Experimental transfer of the infection from man to man
was cffected by intravenous inoculation of infected blood. Infection was
also achueved by bringing the causative agent present in crushed lice in
contact with the abraded skin of a non-immune person. The presence of
Richertsia quinsana or wolbynica in the intestines and feces of lice is corre-
lated with the infectivity of the discase.

Strains of lice free of Rickestsia quintana may become infected with this
organism when fed upon paticats with trench fever not oaly in the acute
stage but even many fnomhs after the first attack of the disease. According
to Weyer, the xenodiagnosis of feeding body lice oa Persons was successfyl
with 2 considerable number of paticnts.

Scmc‘sx‘scdcs of the Rulufr:ia quiy{rana, isolated from Patients, have kept
m lhc- mn Yice passages. Exp} . -
with infected stomachs of lice showed that even z fmgb:‘;[w- o
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cxp!:mta.tion the Ricketsiz conld be inocutased to lice by vaccinating
them with culture-emulsions, Dricd stomachs of infected lice transmiteed
by rectal vaccination to body-lice after 21 days and dried feces of in-
fected lice transmitred after two and one half years offered positive sesults,

Mohr and Weyer reported positive louse feeding tests of pacients who
suffered from treach fever 1370, 1020, and 2880 days after onset of illness.
Koserzesvski described positive results after five to cight years after the
first ateack. Hoenig and Mohr reported a case of trench fever in which the
Rickettsia were detected in 2 person by the lousc feeding test ton years
after the presumably fiest ateack and three and one half years after his
departure from a region in which reinfection was possible. Theee was z
history of many illnesses suggestive of recrudescences of the disease after
the onset.

The Rickestsiae of trench fever are capable of survival in the human
body for many years after the beginning of the discase; sympromless or
unrecognized actacks are frequent and maintain the chain of jnfections.

The louse feeding test has also demonstrated that persons who show no
symptoms of trench fever may occasionally harbor Ricketrsias.

The Rickettsiae which arc regarded as apathogen ate coamsidered as
identical with Rickesssia quintana. Kostrzewski thought that such apath-
ogen Rickettsiae may demonstrate their pathogenicity when they reach
a susceptible host. The Rickettsia qui is present extracellularly along
the cuticular border of the intestinal lining of the gut of the lousc, thus
differing from other pathogenic Rickettsias.

There are also certain morphologic pecularities in Rickettsia quintands.
Useful serologic tests have not been developed in trench fever. No small
laboratory animal is susceptible to Ritkerrria quintana. Attempts at
cultivation of Rickettsia quintana in the chick embryo and in tissue culeures
have failed. Archropods in which growth and survival occur are all kinds
of human lee and some ticks (Weyer).

Jungmana was the fisst who successfully snoculated a monkey. Code-
feoncini teported the inoculation of two baboons with positive results.
Mooser and Weyer inoculated seves Rhesus monkeys with four serains of
Rickestsia quintans and all animals showed 2 Rickettsemia lasting ten w0
82 days as proven by louse test.

The incubation period of trench fever in man is from ten to 30 days
with extreme limits from five 1o 6o days. Prodromal symptoms of head-
ache and geaeral walaise during the incubation period may or may not be
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peesent. The onset s acute with shiv_crin; af:d a rise in temperature t0
2oz or 103 F. Severe headache, anorexia, g\ddmsss, are almost constant at
this stage. Nausea, vomiting, constipation or diarrhea may occur. hfyx.b
gitis 20d bronchitis may be present but are not severe. The chanc‘(:nstfc
symptoms of trench fever are the pains over the 1.oug_b0n:s, csPccully in
the shins. The pain felt in the shin bones are lancinating or bonng,. worse
at might, Pains in the legs ate not prescat in all cases. Alternate shivering
and sweating are features of the discasc. Occasionally the onset was in-
sidious and symptoms of fever, pains in the limbs, headache, giddincss,
a0d tachyeardia have called accention ta 2 more chronic form of wrench
fever,

On cxamination, the patient’s face was flushed, the skin was moist;
there was 2 mild degree of conjunctival congestion (gink cye). The shin
bones were very tender and the skin over them hyperacsthetic. Spots may
appear on the second o third day or during relapse; they are pink in color
and extend over chest, back, and abdomen. There were several types of
fever. Characteristic was a paroxysmal spiky fever, the temperature
suddenly shooting up to 10z or 103F. lasting 14 to 30 hours and recusring
after five or seven days apyrexial interval, This type of a certain periodicity
of the fever may last several weeks or months. Another type was a pro-
longed uodolant fever lasting for six of seven weeks with slight remissions.
According to Byam et al, too much reliance should not be placed on the
type of the temperature curve when making a diagnosis of trench fever.
Some cases may be afcbrile throughout.

In all cases, she pulse rate usually was about 100 or more duting the
fever but may be higher in relapses. An increase ia pulse preceded relapses
0d may also be the only evidence of a relapse.

The spleen was frequently enlarged during the fever petiod and there-
sfter, White blood cell counts varied from 4500 to 30,000 et co. mm. In
the wtine, 2 trace of albumin was i i

tin present. Hi hagi
nephritis was an exceptional occurrence. Encephalomyelitis and neuritis

weze importaat findings of the discase, but involvement of the autonomous

fervous system was more frequent. A pleocytosis and increased protein

hag been found in the cerebrospinal fluid. According 1o Mohs and Hirte

'-:: u;uslrm of the, central, namons e ,
laced by the Rickestsia guintana which is endowed with m

Sopism. Aschenbreaner pointed out that allergic mcmmma:l;;d D:‘:Zl’—

in the causation of the enccphalomyelitis of trench fever, Y ¢

o e fever may 'be pro-
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Other complications were myocarditis, ancmia, and exhaustion, Tachy-
cardiz was a frequent oceurrence, The area of cardiac dullness was some-
times increased in width in chronic cases. Occasionally, the plcure
resembled paroxysmal tachycardia, According to Byam ct al, 2 number of
patients revealed cardiac irrcgulacitics oaly during the exacerbations of
the disease. Breathlessness on exercion, precordial pain, 2ad giddioss s
features of subacute and chtonic forms of trench fever.

Generally chese symptoms have not been attributed to direct heart
involvement, but slight myocardial damage could not be excloded
(Schittenhelm, Dennig). Aschenbrenner thinks that a long lasting post-
infectious tachycardia in trench fever is caused by autonomous imbalance.

According o Mohr and Rirte, cardiovascular disturbances in trench
fever are transient and harmless. In gy cases of Molr and Hiree, there
were only two cases with flatcening of T waves and depression of ST
segmeats, perhaps produced by precedent discases.

It is probable that in 3 greater part of cases cardiovascular symptoms
may be caused by tieurocisculatary asthenia as sequelas to an exhausting
disease, but the peripheral circulation may be also primarily affected in
this discase, It is understandable that quick rchabilitation of many
patienrs was difficult; finally all of them recovered after a periad adequate
for convalescence.

We don't know much on the pathologic histology of teench fever. Bix
opsy of cutancous lesions show that the corium of the spats of trench feves
is hyperernic and edematons. There is pertvasculsr lymphocytic infilration
with a variable number of polymorphonuclear leucocytes.

"The skin lesions diffec from those seen in epidemic typhus in that in
trench fever there are no necroses of the endothelial colls of the vessels
and no hyaline chromboses, At recropsy, intersticial myocarditis has been
found in two fazal cases of trench fever (Dorr, Reuter). But in these cases
there has been typhus fever some months prior to treach fever, Inzerstitial
myocarditis may have been caused by typhus in these cases. I anather
fatal case, there was no heact involvement (Aschenbrenner). These faul
cases were ot caused by tench fever. Apart from one suicidal case, the
rwo other pessons disd suddenly following the admunistration of Proatosil
and Pyrifer. .

Trench fever itself has no mortality. Recovery was often delayed in ’zgcd
and debilicated persons. Treaument was symptomatic. Salfonamides,

quinine, and other femedics failed.




BICKFTTSAL INYECTIONS 193

. tepinnine of domination of
The discovery of A mark% the beginning ©

weach fever. Mobr and Hirte, Hoeaig, and Weyer advocated u.;‘c2 b‘;:

Ausomgda io the weatment of trench fever, stressiog the remar

therapentic cfect in ¥wp ¢ases. The treacment witht this antibiotic must
forod

now be b the di; is appears bly ?duin\i
N y 4
Early meatment is imp for the pr of ca an
otber complications of treach fever.
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Addendum

After this monograph had been completed (July, xg55) it became evident
that a aumber of older studics had been overlooked and new valuable
contributions had been published in the meantime.

Hence, this addendum was prepared in order to give the reader a brief
account of some additional studies and recent advances. (References ate
to Chapters and Sections in the main text.)

Caarrsr If

Saphir and Field investigated the complications of isolated myocarditis
in childres. The fact that multiple cmboli are often prescat in sevesal
organs indicates that the heact is the source of these emboli. The cause
of the emboli is obviously the inflammatory change close to the endo-
cardium which produces subendocardial edema or even Jocalized foci of
mural endecarditis, predisposing to the formation of chrombi. Multiple
emboli constitute a serious complication and may contribute to death.

According to de la Chapelle and K, cardiac catastrophes wilt
be avoided if the physician considers the possibility of myocarditis in
the course of all types of infectious discases. It would seem the past of
wisdom to give all patients with myocarditis occusring 10 various ig-
fectious discascs sufficient rest in bed to permit the myocardial inflam-
imatory process to pass into a healed stage as determined clinically and
electrocazdiographically.

Sokoloff gave a bricf review of the capillary syndrome sn viral infections.
Involvement of the capillary system is much more frequent and common in
these discases than has gencrally been appreciated. It is possible thac the
damage to the capillary wall is onc of the contributing factors to the
genenalization of viral infection. Citrus flavonoids, otherwise known 45
vitamin Q or the capillaty-permeability factor, should decrease the injury
to the capillary wall induced by viral infection.

Although recently some experimental evidence of storage of Periston
has been reported, it must be emphasized that plasma substicutes have
their main action by virtme of the colloidal asmotic pressure which they

exert. . .
The mechanism of this pressor effect is not understood, but o the case

of Polyvinylpyﬂolidonc it has been suggested that a reversible combina-
156
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tion with plasma globulins and globulins in the celt wall reduces :E:
capillary permeability in addition to exerting a colloidal osmotic press
effect (Faislic).

REFERENCES
21 Chapelle, C. E. and Kossman, C. E.: Circulatios. 10, 747, 1954-
Fale, E. J.: Pracutioner. 373, 601, 1954
Saphir, 0. 20d Field, M. J.: Pedlateics. 45, 457, 1554-
Sckolaff, B.: Am. J. Dig. Dis. 32, 7, 1353~

Caarrex LI
Suction 1. Measles

Further information continucs to develop concerning clcc]ucardio—

i i i cases
graphic changes in measles. nd Berglund 451

of meastes elecerocardiographically (409 children zful 4 adulu): Ab-

sormal clecrrocardiographic findings were observed ia 2 of the children

Qess than o.5 per cent) and 7 adults (16.7 per cent). The changes weee

traasient aad lasted, on an average, 2 to 3 weeks, One two year old child

developed a tight bundle branch block which was sull present one year
Yager.

Goldfield, Boyer and Weinstein made a total of 359 electrocardiograms
of 106 cases of measles (an average of 3.7 per patient). In 48 instances the
infection was uncomplicated. Pacumonia was peesent in 28; § developed
otitis media; encephalitis occurred in 16; a0d 9 suffered from mis::llan:o.us
concurrent diseases. Twenty (19 per cent) were considered to have definite
electrocardiographic abaormalities, while five (4.7 per cent) were coa-
sidered borderline and, therefore, were not included in the statistical
analysis. With one exception, the abnormalities were limited to changes
in the T waves or the P-R imterval. The cxcey

ption was a child with
measles who developed auricular beats, beginning
16 days after admission and persisting for one week. Tywi

0 paticats with
tight buadle block were encountered. In the first case this abaormality
Was 0ot attnibuted to measles, and in the second the aberrant conduction
Wis considered a result of tachycardia and not to be associated with
measles perse Aboormal tracings appearcd as carly 35 two or, at the most,

20 days after the onset of the rash, and usually reverred to normal within
2 week., It 1s tempring to that though

N
of
the heare does occur in measles, it is rarely, if ever, severe enough to be
clintcally detectable.
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Section ¢ Varicella

In a recent report Hampton, Jr. described the case of & woman, 25
years old, suffering from primary vaticella pocumonia. She presented a
typical chickenpox rash, dyspnes, tachypnea, cyanosis, hemoptysis and
proseeation when she was admitted to the hospital. The lower two-thirds
of the chest were filled with medium, sticky rales. Chest x-ray films
revealed an extensive, diffuse nodular infiltration on both sides. The
heart showed sinus tachycardia and a Grade 2 apical systolic murmar.
‘Total proteins were §.9 Gm, per cent and the albumin-globulin ratio was
r.x:x. The poar arcerial oxygenation was itlastrated by aa acterial oxyges
saturation of 85.§ per ceat on the sixth day of pulmonary involvemeat.
The course was that of slow resolution of the preumonia.
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Supplemens 1

Erythema  infectivsus  (Fifth  discase, megalerythema epidemicum,
exanthema variegatum, erythema simplex marginale).

Erythema infectiosum is a rare, probably vital discase. It is mildly
contagious and minor cpidemics have been encountered. It is 2 discase
of children and young adults, with an incubation period of 6 to 14
days. Itis characterized by sudden onset and 2 polymorphous rash on the
checks, arms and legs, chicfly on the extensor surfaces, and, to 3 lesser
degsee, on the trunk. The exanthema begins as a flush over the cbcc'ks.
graduaily growing into a bright erythema with raised cdges and sprca.dmg
1o produce 2 bustesfly configuration. In our cases the rash was most cvxficnt
on the face. Within 2 to 4 days the eruption may appear on the extremitics
—to 2 lesser extent on the chest—as discrete maculz, which Jater grow
into papules and coalesce inco a lace- or gacland-like pacecea. The rash
fades within 3 o 21 days without desquamation. There is no enanth~
ema. Sore throat, shinitls, malaisc, slight ealargement of lymph nodes
and cosinophilia (5 to 15 per cent) may be prescat. Petechial Bemorthages
on the palate, hemosthagic nephsitis and hemorrhages into the skin may



ADDENDUM 139

occur and are 2 siga of vascular damage. Evidence of liver damage
uld also occasionally be found. L .

m}luﬁ'mznn described, on the basis of skin blopsx:?, pfnvascuhr mundf

«ll infiliration of the suprapapillar veins and capillaries and edema o

deeper epidermal layers.
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Supplemens 2

Reseol infantam (Sixth discase, cxanthema subitum, rose rash of
infy

Roseola infanrum is a viral disease, the infection being the most common
febrile exanthema in infants. The discase chiefly attacks during the firsc
three years of life, with peak frequency during the second half of the
first year. Older children 2nd adults are not frequently affected, but some
adult cases have been described (Zahorsky, Greenthal, Cutts, James and
Ereicr). According to Pick and Sparling, practically all affected infaats
receive their infection from adult carriers.

Rostela infantum is contagious 20d may occur in limited outbreaks or
epidemic form, especially in institutions and hospitals.

The incubation period is from 5 to 15 days. The disease is charac.
terized by an abrupt onsct, three or four days of high fever, suggesting
influcnza, followed by sudden appearance of 2 rash (resembling measies
o Germza toeasles) persistiag for 1 to 3 days. For diagnosis it is esseatial
that the rash appears as the temperature falls to normal, The rash occurs
on the trunk and, to a lesser extent, on the face and limbs. There are mild
of rudimentary forms of fever for 1 or 2 days, and a slight rash lasting a
few hours. Severe cases with high and prolonged fever also occur. The
disease is frequent] iated with convulsions, which may last several
mwinutes or hours. Convulsions occur cither at the onset of roseola infantum
of on the second or third dzy. There may be only one convulsion during

the course of the discasc or repeated convulsions on the same or successive
days (Windorfer). The Isi

) ate probably provoked by meningo-
encephalitic processes. This view is supported by observations of n'znsifm
or persi pareses sub to convulsi

pers s q . Vomiting, diarrh
meningism, and tension of the fontanel are observed, thryngids, mn:'axl,-
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lidis, bronchitis, dyspepsia and otitis may occur, the latter most frer
quently, The cerebrospinal fluid is clear, and the number of cells and sugar
content may be increased.

Leukopenia is observed as carly as che febeile stage and later becomes
pronounced. The spleen is sometimes palpable and lymph nodes may be
palpably ealarged. Recurrences are race,

The discase should not be considered as absolutely benign. Berenberg,
Wright, and Janeway speculated, as did Windorfer, that some cases of
sudden death in infancy may be caused by severe, unnecogsized rascala
infantum. A disease in which meningocncephalitis may occur must be
regarded as potentially severe despite a wsually favorable prognosis.
Bereaberg, Wright and Janeway reported ons a 10 month old infant who
had all the symptoms of roscola infantum, including a rypical rash. He
became critically il on the second day of the discase and went into 2
shock-like state of collapse with rapid, thready puise, dyspnea, cyanasis
and cold, mortled skin. This did not appear to be due to hyperpyrexia.
For a few hours it appeared unlikely that ke would survive, although he
eventually responded to symptomatic shock therapy. The pathogenic
agent shows neurotropism and dermatropism, since thess symptoms pee-
dominate. The agent is experimentally transmissible to bumans and
monkeys. An indirect transmission may also occur. The viral eriology of
roscola infantum appears to be established (Neva and Enders), and the
clinical picture of the discase rescmbles the West-Nile virus infection a3
described by Bernkopf, Levine and Nerson, The main symptoms of West
Nile infections ate fever for  to 3 days and a subsequent macular or papalar
rash. Other symproms observed arc leukopenia with a relative ynipho-
cytosis, headache, occasionally pan in the back and the limbs, abdominal
pain, diarthea, and vomiting. Brudzinski’s sign 1s present in children.
Most of the cases occur in infants under the age of ewo and in childres
from three to five years. The differential diagnastic sigmificance of the
West-Nile visus infection is evident in areas 1n which West-Nile virus is
present, 1. in Africa and the Near Ease. .

The features of an “unusual epidemic exanthema’ (as occusred in
Boston in 1951), a febrile llness of short duration, are similar to those
of roscola infantum (Neva, Feemster, and Gorbach). The ages of 18
paticnts ranged from 4 months to 6 ycars, The maculopap}xlu rash
zppc:m:d in most cases after the onset of 'othcr symptoms or sigas, gnd
within onc or twa days aftes fever had subsided. In a few cases the cruption
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i f other previous symptoms or duxiug_ the fcv.cr.
i:ff‘ifﬁ&ﬂ(l::‘;::: i:: carly stlig: of Lhz iliness was associated with
frank shaking chills. There was oo cardiovascular or ceatral "]"1"03
sysem involvement. A group of new transferrable agents was 150 atl
from the feces of several patients by tissue-culture fn:zhod %ml the de-
selopment of lizi ibodies associated with the illness was

demosstrated. Both of these suggested the ctiologic relationship of these
new agents to the disease.
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Caarrer V
Jevion 1. Influenza
Dr. White's

peri with heart invol in infl changed
between the third and fourth editions of his book Hearr Disease. He
stated (1931) that “‘cardia¢ snjury in influcnza had Jong been suspected,
and by some incriminaced, but only in the last few years has acrual proof
Been presented. It 15 quite possible that lesser lesions of the heart muscle
have often resudted from influcnza, but serious or fatal myocarditis is rare.
Most of the symptoms, which years ago were atttibuted to such 2 con-
dition, were characteristically those of a fatigued state o acurocirculatory
asthenia which so often complicates the convalescence from any infection.”

According to Bichng, the most developed scage of che influenzz virus
in the infected human body may either coincide or somewhat precede
the abrupe oaser of the discase. The physician who examines a typical
influenza case secs a stage of the dis

e disease in which toxic effects og the
vascular system a0d morphologic alterations direetly produced by the
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influenza virus have already occurred, The great importance of cfinieal
recognition of acute hypovolemis in influcnza infection has become
increasingly evident. Schunk, Kluersch and Schaudig fnvestigated plasma
and blood volume, hematocric, circulation time, veaous pressure and
arterial blood pressure during and, when possible, after influenza. They
found chere was an acate hypovolemia in the febrile seage, although this
hypovolemia may not be present in the convalescest stage. Hypovolemia
in influenza is produced by capillary damage which may lead to fusctivaal
vascular disorders, shock and collapse. The administration of sympathol,
cardiazol and veritol in cases of severe influcnza is recommended. In cases
associated with collapse or shock syndrome, the importance of plasma
or plasma substitates (Periston N, Macrodex [dextran]) and noradrenalin
is stressed.
REFERENCES
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Section 3. Interstitial Prosymonia in Infants

Weisse considered interstitial plasmacellular pneamonia, which occurs
between the cighth and rench week of life, as a pacumonia caused by 2
pueumotropic virus, Weisse and Bicling were able to produce idensical
pulmonary alterations in mice and guinea pigs by inoculation of bacteria-
free matcrial from affected infants.

Gruenwald and Jacobi described mononuclear and interstitial preumonia
which inflicted childres with sudden of rapid death. A viral etiology was
suggested, but 80 cvidence of this was available.

Deamer and Zollinger stated that an unusual type of infantile plasma-
cellular paesmonia frequently atcurred in certain European countries, The
disease is almose clinically asympromatic unul late in it course, an.d
shows 3 marked predilection for prematurs or immature infants. It is
confined to the age period of six weeks to four months. The diffuse intes-
stitial pulmonary infiltration is caused by monoauclear cells which closely
resemble plasma cells. An alveolar exudate is afso present. About 22 per
cetit of patients die of clinically recognizable asphyxia. This dx‘s.casc has
a1l carmarks of an infectious process and is probably of viral origin.

Benecke, Asteroth, Gloggengiesser, Ammich and Weisse observed
dilatation of the heart, and particalarly of the right half of the heart, in
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1wl il

infants dying of i itdal P pocu .wi‘”c sav:
transicnt sious tachycardia and other clectrocardiographic a! u(]crmpn
(cspecially right casdiac strain) in non-fatal cases of p}umac.el.l ar virus
pusumonia in infancy. Weisss also deseribed acase of mz_cnuml ylzsfm-
telllar pocumonia associated with cucephalitis and slight gitis
Pacumocystis carinii was found in the lungs. Gcncr?llz:d.cytomc.galllc
inclusion body diseases with acidophilic intranuclear inclusion bodies in
the braia and lungs wete also observed. Fingerland and Vortel da;nbcd
cases of interstitial pl flular p ia in which, ding t0
Weisse, cytomegalic cells with nuclear inclusion bodies were preseat ia
the submarillary salivary glznds. The association of interstitial plasma-
cellular pncumonia, Pacumocystis carinii, in the air passages and cyto-
megalic inclusion bodics in the salivary glands was reported by Baar.

Raspe, Lochr, Heaning and Terbrucggen emphasized the importance of
increased capillary permeability in i itial pl ular p i
of premarure infants. Henning and Terbrucggen assumed diminution of
plasma proteins to be 2 major factor causing the development of dis-
turbances, According to Weisse, conspicuous changes in plasma proteins
in itial ol 1ol

P p ia were not evident, but ** physio-
logically very low" values of total proteins were usually found in pre-
mature babies.

Lunseth, Kirmse, Prezyna and Gerth stressed that the histologic pattern
of plasmacellular poeumenia bore 2 marked resemblance to that of the
extly state of acute inserstitial fibtosis of the luogs (the Hammao-Rich
syndrome), The chief difference appears to be that in the latter the inter-
stitial inflammatory infiltrate consists of histiocytes, and only a few, if

any, plasma cells. Also, the end stage of the latter is marked by con-
siderably more fibrosis;

this may be because it runs a Jonger course than
plasmacell p There is even considerak blance between
the dlinical course of the two diseases, Ia both the Hamman-Rich syn-
drome and pl 11 ia there is frequently a long, relativel

asympromatic period preceding a rather rapidly fatal course; and, i’t
necropsy, there is the same paradox of finding a chronic Pprocess ia the
lungs. The authors conclude that“itis tempting o consider the possibility
of a close relationship between the two discases.*

Weisse emphasized i

nificance of the regular
the devel of i

ce of_ new i igations on the sig-
nc:nﬂn‘g: (¥ Pacumocystis carinii for

S 3
findings co
ieiad pl .
P 4 (2 the relation-
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ship between eytomegalic inclusion body discase and interstitial plasma-
cellular paeumonia, (3) the position of glant cell preumoniz, and (4) the
conception of ineerstirial plasmacellular poeumoniz as the primary
atypical pacumonia of 2 Cereain age group.

There still remains che question of whethier o aot af the discussed
pictures of discases are different illacsses occurring with a certain frequency
and clinical course jn certain age groups,
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Cuasrran V11
Section 1. Vieal Encephalitides and Erneepbalomyocardusir

In the discussion at the Second International Poliomyelitis Conl'crcfltc
(Copenhagen, 1951} Van Creveld mentioned a virus infection which

paralytic forms of poliomyelitis, The author qbscrvcd a case of “en-
cephalohepatomyocarditis' in 4 month old infant, agd a;:um;d 2
viral etiology of the disease becanse of identical ubS?rvam.ms in animal
experiments and the demonstration of intranuelear inclusion bodics in
the heart and Hver, o
Studics during the last years have indicaged that tick encephalitis is
frequenly associated with transieat myocardial impairmeat. Hloueal
and Slonim observed 40 cascs of tick cnccpha_hns which occurred m'chc
neighborhood of Surakowice, Czcchosl_ovnkxa. In five cases transicn
elsctrocardiographic alterations suggestive of myocardial damage were
present. Thirceen positive results of complement fixation tests with sers
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from 14 of 30 patients were reported. Lasch and Moritz obs:fvcd in '194_3
near Villach in the province of Styria, Austria, cases of recurting meningi-
s with recovery after a prolonged course of many weeks, and an cpidemic
outbreak of meningo-cncephalomyelicis in 1953- ‘The oumber of cases was:
62 in 3948, 29 in 1949, 35 0 1950, 34 i 1951, 19 in 1952, and 64 in 1953

Maay of these paticnts had been bitten by ticks, while others may
possibly bave been bitten. The castor bean tick (Ixodes ricinus) is believed
t0 have transmitted the virus in the cases of Lasch and Moritz, Hloucal
(1953)» acd Hloucal and Slonim (1954). Lasch and Moritz demonstrated
the ability of patients” serum to fix complements with the antigen prepared
from 2 strain isolated from patienrs with the same discase who lived near
the Austrizn border in the Slovenian proviace of Yugoslavia. The virus
which caused the disease belonged to the same group of viruses as the
loupiag-ill virus and the vituses isalated from eutbreaks of humao tick
encephalitis in Czechoslovakia and Russia. Symptoms of patients suf-
fering from this diseasc were an enlargement of the splesa and, oc-
casionally, 20 cnlarged liver. There were also bradycardiac aad electro-

diographic changes ive of ient myocardial imp
Elecrophoresis of the serum of patients showed reduction of albumin and
an increase of alpha-, beta-, and gamma-globulin. Ophthalmologic ex-
amination revealed papillitis in 50 per ceat of the patients. Signs of focal
nephritis 2nd of hepatoreaal syndrome were also observed. Recovery
occurred in all patients.

Clarke, Bayliss and Cooper reported three cases of Landry-Guillain-
Bart syndrome which became complicated by an acute circolatory
failure, and was fatal 10 onc paticnt. Evidence was prosented to suggest
:ha} in some cases involvement of the myocardium, rather thag lass of
peripheral tone, may have been the cause of circalatory collapse. Klein
dcsc'ibf:d 4 fatal casc of nfectious mononucleosis associated with Landry-
Guillain-Barrt synd and interstitial myocarditis. Elecerocardio-
graphic evidence of myocardial impairment was obtained five days prio
to death. R:skAc-N.i:lscn and Mogensen observed a fatal case gf ,}:»‘"; .
year 0‘15 youth inflicted \v:: :‘f:gumg mox?onuc}:asis and Slolyradicnli:ii
& of mononuclear i
e bl ad ey o I+ s g e

y of nc proms in infectious moanaaucleosis may h:
allergic origin; for thete is 0o knowa viral infecri YT a0
poliomyelitis, which produces such capricions
of the nervous system. In other words,

involvement at every level
the basic pathology of the nervous
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ship between cytomegalic inclusion body disease and Interstitial plasma-
ccllu]ar‘pncumonia, (3) she position of giant cell pneumonia, and {4 the
conception of interstitial plasmaccllular pocumonia as the primacy
atypical pncumonia of 4 certain age group.

There still remains the question of whether or not all the discussed
pictuses of diseases are different iflnesses occurring with 2 cerrain frequeacy
and clinical course in certain age groups,
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Caarrsr VI

Section 1. Viral Envephalitides and Encephal dits.

In the discussion at the Second Intecnational Poliomyelitis Conference
(Copenhagen, 1951} Van Creveld montioned 2 virus infection which
probably should be considered in the differential diagnosis of the poa-
paralytic forms of poliomyclicis. The authac observed a case of “en-
cephalohepatomyocarditis” in a 4 month old! infant, and assumgd a
viral ctiology of the disease because of identical observations in m!m:‘d

T aad the d ation of intr inclusion bodies in
the beart and lver,

Studies during the lasc years have indicated that tick cocephalitls is
frequently associated with transtenr myocardial impairment. H{oucal
and Slonim observed 4o cases of tick encephalitis which occurced in the
peighborhood of Strakowice, Czecheslovakia. In ﬂvc_ cases transicnt
clectracardiographic altcrations suggestive of myocardial damage were
present. Thirteen positive results of completment fixation tests with sera
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Crsprss. VIL
Coxsackis Virus Diseast

i icarditis
d F: arth, Finn, Weller and Morgaa reported perit
nl:xkc n ‘mso‘fv:pidgmic plearodyuia, vaa Creveld, de Groot, Hartog
20d Lic Sing Kim stated that in cases of Bornholm's disease 2 myocarditis
was occasionally found which bled che histiologic picture of acute
interstitial myocarditis of infancy.
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Caavrsr 1IX
Supplemens 1.

Rift Valley Feser

Rift Valley fever (enzootic hepatitis) is primarily a discase of cattle
a0d sheep. Infection of human beings is an accidental cvent in the natral
history of the disease. In humans Rift Valley fever is clinically ua-
distinguishable from sandfly fover, dengue fever and influenza. The
mortality is very low. The discase has been reported from Africa, Daubocy
and Hudson (1931) first desenibed an cnzootic hepatitis affecting sheep,
catele aad goats in the Rift Valley of Kenya Colony (British East Africa).
Infections among persons in contact with infected animals then oceurred,
20d the paer by these authors includes a teport of Garnham relating to
a successful experimental transmission to man.

Rift Valley fever is caused by 2 very small virus, 2ad has a mortality
of more than 95 per cent among unborn and newborn lambs a0d 2 moderate
mortality in cwes and cows. In sheep the illaess shows extensive focal
necrosis of the liver, ded by pin-point h hages, toxic deg
tion of the spleen and Jymph nodes, petechial hemorchages in all viscera,
hemotrhagic enteritis, tubular nephritis, and subepicardial ccchymoses on
':h: venricles of the heart. There are also subendocardial cxtravasations
22 the )efe veatricle 2ad kemarthages fx the cortex of meseateric lymph
glands, The livg shows. hyaline degenerarion closely resembling the
Councilman bodies seen in the human liver infected with yellow-fever

2
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complications, or even of the disease itself, may be primarily a disorder
of the blood vessels, L., an allergic vascalitis (Librach).

Bernstein and Wolff deprecate the theoey that the neusologic complica
tions in infectious rmononueleosis may have such a basis. They state, it
appears that the nervous system is dicectly invaded by the unknown ageat
causing fnfections mononucleosis.”
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Section 2. Poliomyelitis

Ullacker found, among five Fatal cases of poliomyelitis in children, two
with incerstitial myocarditis. He also found that a1 of 61 paliomyclitic
cases revealed abnormal electracardiograms, and of these ar cases, 10
showed changes of one or more T waves and 7 indicazed Q-T pm!a'n-
gations, The electrocardiographic changes, suggestive of myocarditis,
appeared catly in the course of the disease, and persisted for several weeks
or months. The progaosis of myocarditis in poliomyslitis is nsually good,
but the heare disease may present a daager for paticnts sufferiag from
bulbar and bulbospinal forms.

In these paticats respiratory embar may occur si y
with circnlasory faifuse which, in surn, is due to deseruction of she vasa-
motor center. I the heart muscle is aleeady damaged at this ti}nc, anoxcmia
and cirenlatory collapse may resule in sudden myocardial t‘:ul'urcv §chapcr
and SchultzeJena report abnormal electrocacdiographic findings in 28 of
54 ngicmycli:ic children (sx.9 per cent). Cardial or cxmcardt_a{ causes
were r:sponsibh for these alteravions. Interstitial rayocarditis was
obseeved in three of four fatal cases,
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Caarmez X
Sestion 2, Infectious Momonucleasis
Klein who reportcd a fatal case of Landry-Guillain-Barté syndrome in
infectious mononucleosis, found cellular infiltrations of large round cells

with basophilic plasma situated between myocasdial fibers. There is 2

moderste proliferation of the ipterstitial tissue. The altesations observed
in the heart were compatible with el i

phic cvidence of myo-
cardial damage seen five days priof to death. Wemee observed in a fatal

case of infectious mononucicosis that one myocardial perivascular focus
cansisted of lymphocytes. Reske-Niclsen and M

P reported mono-
sucleas cell infiltration of the heart in 2 fatal case of infectious mooo-

oucleosis and polyradiculitis.
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Caarrez X1
Epidemic Typhus

Brink stressed the i

120 s p of myocarditis in ep typhus.
l\§y0uxdul lesions of focal shape, so called “typhus nodules™, and
diffuse intersutial myocarditis were prescot. The myocarditis which
occurs und h the endocardium may be responsible for invol

of the conduction system and sudden death. Cardiovascular disturbances
have been observed 1 to 2 yeats after the onset of epidemic typhus.

WG;:?“ xl‘sa cxﬁp_hzsixd the (:;:;pomncc of myocarditis in epidemic

, Was rare. boend diti;

l:)asis of underlying myocardial infiltration, Acco:dinsg f:v ;ls?i:dog 'the
interstitial mononuclear cellular myocardizis is usually present inP::i:
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virus. Acidophilic intranuclear inclusion bodies are prasent, bur are mote
homogenous than those observed in yellow fever,

It is assumed that Rift Valley fever is naturally transmireed in sheep
and cattle by a mosquito active at night. The existence of a sylvan cycle
involving tertain mosquitoes and wild animals of uaknown species seems
probable (Smithburn, Haddow and Lumsden). There is no evidence to
suggest that human beings ace infected by inscct vectars (Dick) and,
therefore, they presumably play so part in the survival of the virus
(Gledhill). Accidental human infections have been observed in practically
every laboratory in which the virus has been studied. The iafections among
persons in close conracet with infeceed animals and are frequent,
but there is 1o evidence of a person-to-person spread, Infected milk may
be a source of the disease,

In man the incubation period lasts from five to six days, and the onser
of the disease is abrupt with high fever which lasts two to six days, The
symptoms are similar to chose of influenza, and the remperatuse s of the
saddle-back type. Symptoms and signs referable to liver impairment are
abscat. The discase lasts for 3 few days and the convalesceat period is
short. One of the cases recorded by Daubacy and Hudson developed de-
fective vision, and carly retinal changes have been described {Freed,
Shrire). It would appear that the onser of eye symptoms after 4 {ebrile
iltness in Africa should suggest Rifs Valley fever as the cause (Dick).

Schwentker and Rivers reported a fatal case of Rift Valley fever in
which a laboratory worker died from vepous thrombosis 45 days after
the onsct of the disease. The active stage of Rift Valley fever bad subsided
some time prior to death.

During the febrile period of the discase 2 diagnosis can be made by
isolating che virus from the patient's blood. This may be showa by>inocn~
fating mice. Acute and convalescent cases can be tested for the existence
of virus-neucralizing antibodies, which can still be demonstrated as Jong
as 1z years after recovery {Sabin and Blumberg).

The hepatic lesions produced by Raft Valley fover in animals resemble
very much those observed in the Yiver of humans dying from yellow fever.
But there Js ao reason to assume that Rife Valley fever produces con-
siderable hepatic lesions it man. Congestive zad hemarchagic mani-
festations, occasionally thrombo-embolic complications, suggest that the
chief alterations caused by the discase io man oceur in and abouc blood

vessels,
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Teutrugamushi Diseass

According to Settle, Pinkerton and Corbett, gcn'craliml vasculitis
always occurs in scrub typhus, and ix may lead to peripheral collapse. A
damaging effect of 2 rickettsial toxia on pcriphu:zl capillasics may also
play a role. Myocarditis invariably occurs; viz., in about half the cascs
it caused myocardial necrosis of varying degree, so that it may have.b:m
tesponsible for death from heart failure. Ash and Spitz regarded inter-
stitial myocarditis as a very striking chatacteristic of scrub typhus. The
myocarditis was characterized by the predominance of large basophilic
mononuclear cells, with plasma cells, monocytes and cosinophilic histio-
cytes also prescat. The reaction frequently was intesfascicular and occutred
arousd the arterioles and venules.

A few myocardial fibers und visible deg i Ithoug
fragmentation of myocardial fibers was also common. This dispari
between the degree of cellular infileration and the degeneration of myo-
cardial fibers was pronounced. In cases of scrub typhus Sangster and Kay
fouad cardial ditaration and fall of blood pressure on about the twelfth
to fourteeath day of scvere involvement. Cyanosis was frequendy ob-
served, but no heart failure occurred. Howell reported no abnormal
clectrocardiographic pattern in 200 ive cases of patients convales-
cene from scrub typhus. Sokolow and Garland fouad some electrocardio-
graphic changes in a few convalescents. The cause of cardiovascular
impairment in these cases is not thoroughly underseood, although it may
be attributed to scrub typhus.

Likoff noted clectrocardiogtaphic alterations in 10 of 100 patients he
observed for scven weeks after scrub typhus, In five of these paticts the
changes persisted for the eatire scven weeks. Bundle-branch block oc.
curred in two patients and intraventricular block in one,

b
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demic cyphus. Electrocardiographic alterasions observed in epidemic
typhus are to be considered not only as lae of myocarditls, but also
as products of extracordial factors. An abaormal clectrocardiogram is not
always reliable proof of the presence of myocarditis. A histologically
cxtensive myocarditis may be found in typhus paticnts with previously
normal electrocardiograms, while fatal cases with aboormal electrocasdio-
grams may reveal either a myocarditis or 2 sormal myocardium (Aschen-
breaner, Bohn, Norvitt).

Abnormal clectrocardiograms during and after epidemic typhus have
been reported by Aschenbrenner, Bohn, Cogan and Heinrichsdorf; Cogan,
Garreton, Hervé and Solar; Gruebel and Krause; Kehimann and Helarich;
Laurentius, Licbau, Norvier, Robbers; Siedeck, Kasperczik and Fanta;
and Ycomans, Snyder, Murray, Ecke, and Zarafoneris. Some authors
coaclude from electeocardiographic recordings that permanent myocardial
impairment in typhus is rare (Gruchel; Siedeck, Kaspercrik and Fanta;
Robbers).

Schacfer saw chemical changes of the blood and wrine in paticnts suf-
fering {rom cpidemic typhus, and usually found alserations in the chloride
coatent of blood and wrine. Altered permeability of the capillaries #5-
soclated with hypovolemia was also suggested.
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Acmee diffuse incersticial fbcosis of Jungs,
10 Hamman-Rich syadrome

At epideamic cosephalitis, s Epudemic
m«p‘ubtu

Ascendiog pasalyss, sre Landey-Guillaia-
Bant syndrome

Appical pocamonia, see Pramary acypical

pocamonis
Avan cocsphalomyehiss, 116

Bohger's dusease, 38, 5561

Beugn inocelauon lymphorestculosis, see
Carsaaech duease

Bornholm discase, 1w Epidemic glenrody-
na

Boutonnense fever, 173, 184185

Beeskbone fever, ses Denguc fever

Ball's discase, 7, 1737184

Burma eraption fever, 173

Caterasch distase, 3, §8, 8389, 108
Chickenpos, sw Vasicella

oriomeniogus, s Lymphocytic chotio-
menlngius

Cirhosis of the long, s Hammao-Rich
syadeome

Columbia SK Vieus, 6, 18, 109, 110, 113

Conpacuivivss (viral), 58

Cowpor, 21, 38

Comsaclae vius duseasts, 3. 10, 108, 138
140, 207

Cytomegabic inclusion disease, §7, 52-98,

104
Canchoslovakan emcepbialitss, tra, 204,
5

Dengue feves, 106, 141, 146-147, 107

Difuse Bbrosing 1otersutial pacamonius,
ste Hamman-Ruch syndrome

Discemper, 8o, 8%

Durand-Nucolas-Fasre fever, s Lympho-
pathia veacrrum

i

von Economo’s diseasc, s Epidemic
encephalitis

Encephialitis, 9, 26 L

Enccphalitis lethagica, v Epidemic
encephalits

Eaccphalobepatomyocasditis, 104

Eacepbalomyelicis, 106-116, 20§

Eacephalomyocardits, 6, 12, 106-117, 204

Endemic typhus (murine ea-boras), 173~
184

Enzootic beparins, 107-109

Epidemic encephalitis, g, 106, 11, 112

Epidemic hemonrbagic fover, 10, 12, 16,
21-23, 14, 25, 116, 1677371

Epidemsc ketatoconjusctivitis, 33

Epidemic paroticis, see Mumps

Epidemic pleurodynia, 3, 13, 138140, 107

Epidemic typhus Qouscbacne), 173134,

109210

Equine encephalomyeliis, 106

Erythema afecsiosum, 198-159

Erythema simplex masgioalc, s Erythema
infectiosam

Exanthema subitum, su Rowcola isfatum

Exagchema vartegacum, s Erychems ige
fectiosum

F s0d Seager virus, 108, 110
Fax Eastcra eaerphalius, 11
Fiedler's myocarditis, 110, 111

Bifth disease, $er Erythema iofectiosum
Five day fever, ser Teench fever

Geaemalued cytomegalic ioclusion dis-
exse, s Crromegalic inclusion disease
Geacraluzed salivary glaod virus disease,
s Cytomegatic inclusion disease
measles, 14, 3338, 108, 199
Guaot eell posumoniz, g, 8¢, 1aq

Glaodular fever, ser lnfections mosomu-
deasis

Hamman-Rich syndrome, 143155, 10
Heine-Medin discase, so¢ icarbus

Poliomycliris
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Q Fever

A selative bradyeardia, especially in severe cases, is frequent in Q
fever. (Dardini; Denaig; Gsell; Gutscher and Nufer; Janton, Bondi and
Sigel; Oliphaat and Parker; Rillicr and Keil). According to Hengel,
Kausche, Laur and Rabenschlag, circulatory collapse is rare, transient
clectrocardiographic altcrations were ohserved in only one case and
paticats previously suffering from heart discase had severe cardiovascular
invalvement. Wends reported three cases of Q fever associated with
myocarditis,

Cervini and Longo described a case of Q fever in which the main feawure
was a shock-like syadrame. They said that che fall of blood pressure
probably resulted from a decreased blood valume and impaired vasomotor
activity. In such a shock-like syndrome, ingravenous infusions of plasma
or plasma substitutes and noradrenaline should be cmployed. Heai 2nd
Germer obscrved thrombosis and pulmonary embolism, and found there
may be pulmonary infarction without demonstrable thrombosis. Dis-
turbances of peripheral vascular circulacion with subsequens invermittent
clandication also has been scen after Q fever. Such alwcrations may last
4 to 5 months. The convalescent from Q fever may zlso experience vaso-
1ability, inclination o collapse and eransicnr hypereension (Hengel,
Kausche, Laur and Rabeaschlag).
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Q fever, 75, 173, 174y 184, 1867388, a1
Quintana fever, sn Trench fever

Rabies, 135137

Becurtent hieepes, see Herpes simplex
Rickersislpos, 173, 174, 184, 1857186

Rufe Valley feser, 207208

Rocky Mououia sported fever, 1737184
Rose rash of infancy, s Roseola infancuy
Roseola infunram, 1937101

Rabells, see German messles

Russisn iz East cacephatics, 112

Rustian spcing-rommer encephalitis, 106

St. Lonis encephalitis, 106, 107

Salivacy glasd vieus, sw Cyromegalic ge
clusioa disease

Saa Frasaisco pocamanitis, 84

Sandfly fever, 141, 147, 148, 207

Sawb typhus, e Trawsugamushi fever

Skin boae fever, set Trench fever

Shungles, see Herpes 2oscer

Sisth discase, tn Roseola infantum

Smallpox, g, 10, 11, 2122, 16, 3543, g3,
108

South African rick bice fever, 174
Spring-summer encephalitis, 10§

Subacate 1actusion eacephalicis, 107
Subacute sclerosung, Leacoencephalitis, 167
Sylvan yellow feves, see Yellow feven

15
Three day fover Cencrphatomyocacdicis),

109

Trachon, $8, 83

Trench fever, 7, 173, 174, 184, 185133
Teorsogamushd fver, 173-184, 186, 21
Typbus esanthenucicns, see Epidemic

typhus
Typhos fever, 7
Lbuo pellow Sevss, s Yellow fever

Vaccinia, 21, 38

Varicells, g, 31, 2y, 43743, 49, 3%, 93, 108,
113, 168

Variola, sse Smallpox

Veaereal bubo, se¢ Lymphopathis vesercum

Vinal encephalids, g, 106137, 1047105

Viral Bepatitis, 9, 12, 16, 1619, 13, 14,
15, 26, 108, 113, 11§

Vicus pocumonia, 11, 13, 46, 7579 350

Wese Nile virus infecrion, 106, 307, 100
Western equine encephalomycitis, §
Wolbymaa fever, sie Treach feves
Yale SK virus, 109

Yellow feves, 3, g, 10, 23, 106, 141146,
207,208

Zoster, su Herpes zostet
Zoster geacralisarus e wasicellosus, g0
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fever, see Epid hemor-

3
thagic fever

Hepaeltls A, 18, 19, 95~105

Heparidis B, 18, 19, g9-208

Herpangina, 3, 138~150

Herpes cosnealis, s Hespes simplex

Hespes simplex, 6, $3-57, 934 106, 107, x08

Herpes zoster, 48-52, 108

His-Werner disease, see French fever

Homologous serum jaundice, 20 Hepatitis
B, Virus hepatitis

Hydrophobia, ser Rabics

Hlinois preumonitis, 34

Inclusion conjunctivitis, 58, 83

Inclusion disease, so Cyromegalic ine
clusion discase

Inclasion eacephalitis, roy

P 107

Li 23 virus, ro8

Loutsanz poeumonitis, 84

Louping ill, 106, 105

Lymphocytic choriomeningitis, 75, 106

Lymphograguloma vesescum, s Lym-
phopathia veaercum

Lympbopachia vepeceum, 1x, 38, 83-83,
108

Lyssa, set Rabies

Masseille fever, rer Boutonneuse fever

Measles, g, 12, 12, 14, 26, 23, 29-33¢ 58,
73 8%, 3, 108, 397, 109

Mzgaleryrhema epidemicum, s Erythema
infectiosum

Meago virus, 108, 1ag

Meaisgoencephalitis, 113, 208

Infansile pacalysis, see B
Infectious mononucleosis, §, 9, 11, 12, 13,
4, 16, 17, 59, 108, 124, 113, 156, 266,

209

Influenza, 9, 12, 16, 13, 16, 46, 59, 6375,
81, 108, 133, 150, 154, 186, 1yg, 200,
161, 307, 24

Interstitial angiosis and reticolosis of
lungs, 151

Inserstitial fibrosis of luogs, ser Hamman-
Rich syadrome

ol ol

2027204
Ingerstitial pocumonia in nfants, 13, 79~
83, w2-204
Japanese B visus encephalicis, 106, o7
Japanesc river fover, 173
Juogle yellow fever, s Yellow fevee

ifarm d

i Mire-bi typhus, s T
{ever
MM virus infection, 6, 108, 193, 213
Morhilli, ses Measles

Mumps, 9, 12, 14, 5092, 99, 305, 15
Murine typhus fever, 1737184

Neweastle disease, §8~49
Neweastle virus cosjusceivitis, s New-
castle disease

Ornithosis, 75, 80, 8%, §3-84, 108
Ostelseb wirus, 108, 120

Pappataci fever, ser Sandfly feves
Parapoliomyelitis, 6, 9, 106~116
Phl:botomus fever, e Sandﬂy fever
d; ser Epidemic pleurodyni:
Pncnmocnccphahus, 58
i licis, €, g, 10, £X, 12, 14y 360 37

Kaposi's vati itis, 53
Kerasitis (vicalh 38
Keratocoa junctivitis Csisaf), 58

hsdryGuﬂhin-Bané syndrome, 514,
115, 116, 205, 203
Leshargic encephatisis, so
encephalisis

Epidemic

19721, 23, 24, 33, 26, 79, 8, 99 115
18~133, 154, 20, 106

Postvaccinsl meningitis and myclitis, 237

Primary atypical pncumonia, 9, 7579
108, 116, 150, 151, 186

Psittacosis, 3, 9, 11, 12, 23, 25, 75, 838y,
9, 188






