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PREFACE

IN THE HAPPY, carefree days of yesteryear when there was no
speafic treatment for infections many patients survived despite
therr treatment  and the doctor usually got the credit In the
Ppast two decades many new effective drugs have been discovered
to kill the bactena which arculate 1n our commumtes With
these powerful weapons comes added responsibility The mfec
tion must be correctly identified and the proper anubiotic must
be gaven for an adequate time
F ly many mf

such as strep ] sore throat
and are rel ly easily d
clmcally and penueillin 1 a specific cure Recognition of staphy
lococeal infection 15 not usually dufficult although many phys:

cans do not always venfy their clinical impression It 1s to be
lamented that there 15 no single effectne treatment which can
be used 1n all cases but there are rules and clinical 1mpressions to
guide us

Onginally the dramatic response of these infections to avail

able antibiotics engendered a fecling of safety Tt s only in recent
years that we have recognized both the renewed prevalence of
taphyk f and the difficulty 1n cuning
them Some of these mfections we cannot cure but the great
majonty can be treated with the agents now available provided
2 logical regimen 13 carried out Thus volume 15 an attempt to
brng together the considerable knowledge available on the sub-
Ject and m part to point out where further knowledge 18 re
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8 PREFACE

quired It 1 for the physician 1 practice, and 1t will provide only
essential references particularly to articles with useful bibliogra
phues To those whose articles I have not mentioned, I offer my
apologies but my aim has been to produce a chntcal manual and
not a reference text
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1/ BASIC PRINCIPLES

IN JUST one year staphyl 1 inf were responsible di
rectly or idirectly for 129 of app ly 750 deaths 1n our
hospital Staphylococer that previously were thought 1o be ubig
wtous and not too harmful parasites now demand our atten
twon. Cross-infections have visited us i the past, and the belief
grew that antibiotics were the answer to this problem Increased

thidity and Lty from staphyl 1 sepsis show this
1dea to be false

Staphylococcal infections differ from other infections n sev
eral ways. They form localized abscesses i which rapid necrosis
occurs and additional destruction of tissue follows the thrombo-
s of neighboring capill The are versatile chemu
cal factones If 1t were not so they would not have defied our
many new antibiotics In the nools and crannies of the body
staphylococe: persust, to multiply when conditions become more
favorable Immunity 1f 1t does occur 1s transient and poor 1
quality

We are seeing more staphylococcal disease Post antibiotic
staphylococcal ententis 15 a new entity Epidenmucs have occurred
i hospitals usually with a hardy stram resistant to many ant
biotics The way has been prepared for these outbreaks by an
indiscnminate use of antibiotics which has removed all suscep-

tible (possibly protective?) staphylococes from the anterior nares
where they are carmed

15
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For these scveral reasons the ttme has come to collect
J the X ledg g staphyl which 15 5
tered throughout many books and journals

THE GIST OF THE BACTERIOLOGY

Ogston a Scottish surgeon who first descnibed the staphyl
cocc in 1881 noted that they grow in pus i grapelihe dustcr-l
They dwvide 1n two planes in contradistinction to streptococs
which divide 1n a single plane and grow n chamns, |

The staphylococcr* are sphencal bacterta which occur 1n paire
tetrads and clusters, are nonmotile and are Gram positive Ar
amino acid source of mitrogen 1s required for theiwr growth Ir\
broth a umform turbidity and a shight nng pellicle around the \
top develop Although staphylococct grow well without oxygen |
they grow better m 1ts presence They like best a temperature of
37 C but will grow between 10-45°C A special characteristic |
of staphylococer 1s thewr property of growing in media contaning ‘
109% sodium chlonide

Staphylococet grow readily on the usual laboratory media
Sheep or horse blood agar 1s probably the medium most fre
quently used Smooth round opaque moist shiny domed, oil
pamtlike colonies 2-3 mm i diameter grow within 18-24
hours after moculation The colonies are often surrounded by a
clear zone of hemolysis They develop a charactersuc golden

{aureus strain) a porcelan white (albus stramn) or rarely a
lemon yellow color (cutreus stramn) The aureus varety cause

!

#The time honored names staphylococcs  has wath official sanction
returned to the bactenological Literature 1n place of the confusing mucro-
coccus Recently however 1t has been suggested that, because chromo-
genesis may be difficult to 1dentify and 1s not always a stable charactensue,
Bl vaneties should be called Staphylococrur pyogenes As chmcal meds
ane deals in pi ) rather than in 1 find ch:

Catugh of a help 1n dealing with disease 1 the andiidual patient to wish
to retam st. Throughout the book I have referred thercfore to Staphylo
coccus aureus and Staphylococcus albus believing that the benefit of thus

method outweighs 1ts Limutations
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/
I} SwaB mbbedme
th rofating mohion

{3 strokes
nof2,3,4
wlh plakinum loop

Tio 1—The correct method of platng a nose swab The numbers
ndicate the successive stroles of 2 plaunum loop

most It 1 ump to ber however that
pigment formation may be delayed Spreading a colony on white
fitter paper and allowing 1t to dry 1s the most satsfactory method
for detecting the pigment If there 1s any doubt further incuba
tion at room temperature will help 1n thus assessment,

To obtamr duscrete colonies plates should be propesly streaked
as shown in Figure 1

A Gram stamed preparation shows cocar of unform sze n
custers. Typically these cocr are Gram postive Some straing
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under certaws conditions stan poorly, and many of the bactera
will be Gram negatve Strains stored 1n the laboratory tend to
become Gram negative

ARE ALL THE STAPHYLOCOCCI THE SAME?

A stram of staphylococcus may be of the aureus type, hemo-
lytic, coagulase, posttive, and 1t may ferment manmitol (vide
wnfra), yet at stll may differ from another strain wath the same
biochemical charactenstics The most satisfactory method of
wenufying staphylococer 35 the bactenophage typing method
Thus 1s labortous but rewarding

The bacteniophage a living viral parasite 15 found 1n nature
assoczated with staphylococer The several varietes of phage can
be Lept alive m the laboratory by growth on cammer staphylo
coccr To type an unknown staphylococcus an agar plate 18
flooded with a young culture of the unknown strain and the
excess 1s removed After drymg the surface of the plate ! drop
of each of the 2% commonly used phages {Table { and Fig 2} 15

TABLE 1

Group 1 Phages 29 29A 52 524 79 80
Group 11 Fhages 34 38 3C 51 55 71
Group 111 Phagcsﬁ 7 423 422 47 47B 47C 53 54 70

Group IV Phage 4
Muscellzneous  Phages 31 420 44 44A, 474 57 81 Vat

placed on the plate 1n a predetermined order and this 1s allowed
1o mcubate Upon exammation 1t will be found that one or several
of the areas treated with phage the surface growth of the staphylo-
coccus has been completely or partly cleared (Fig 2) This 1s

Nowe Staphylosoceal strws ngroup I %0-30% catast f penisll aly acea-
1o penscill ¢ ;
resuta t 1o antb tcs Stramrespo sbl { b ptal acquired

rare 1o man and &
3 % tely of phag Eroup 11 a dm Cof b @ are s 3 ¢ to pens
Infections are pres s ey of ¥



Fio 2--Abote nght key to the placement of th numbered phages
Abor 1 ft phag type 42B/52/81 staphslococcus obta n d from a br ast
abse 53 1n a nurse B low left phage type 52A/79 staphylococcus obtan d
from a wound infection in a patient cared for by this nurse Below right
phage type 42B/52/81 staphylococ us obtaincd from the no ¢ of the
nurs s huband a physcian Note that th 57 reaction 13 weak but
dfint Itis asonable to assume that the patent did not acquire his
wo ad infection from the nurse and that the nurses frequent bo ts of
s pss despite ad quate ch motherapy are due to reinfecton £ om the
resensour of orgamsms in her husband s nose
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Fic 3 —Duplicate tests on three staphylococeal strains showing anu
gen antibody flocculat on fines

caused by the rupture of the growing cells from the multiphcation
of the wiral parasite Staphylococer are seldom lysed by a smgle
phage and are thercfore 1eferred to by their phage pattern for
example 6/47 or 42B/81 Strains that dulfer by more than 2 phage
reactions are considered to be distinct from onc another These
patterns are stable and by this method 1t has been possible to
show that there are many strains withm the staphylococcal famaly

group
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WHAT !5 STRAIN 80 OR 817

Smee 1953 a stramn of phage type 80 or 81 with or without
additional phage reactions (e.g 42B/35/81), has been 1solated
with increasing frequency sn outbreaks n hospitals i Australia,
Europe Bntamn and the Amencas. Thus strain 1s resistant to the
commonly used antibiotics Recently 1t has even caused a few
nfections in general practice, particularly in the families of physt
cans, Follow up studies on outbreaks of staphylococcal sepsis 1n
newborn nussenes have also shown the spread of thus stran and
other hospital acquired stramns 1 homes in the United States Al
though strain 80 and strain 81 are not 1dentical, they are neasly
0, and they are vastly in the majonty among hospatal straias.

Is Tus Strain DaNGEROUS?

Two types of tests are used to determine the disease producing
potentiahities of a strain In the first test, one particular chemical
reaction produced by the staphyloceccus 15 studied, and its pres-
ence 1s related to the ability of the strans to cause severe disease
In the second rehance 15 put on the combined action of a group
of chemicals or toxins

TESTS FOR SINGLE TOXINS

PrODUCTION OF COACULASE —This 1s a valuable test to iden
fy possibly d: strams Most staphy which produce
virulent disease m humans produce an enzyme whuch will to
agulate plasma In the standard test plasma s obtaned from
the rabbit To V2 ¢¢ of this plasma diduted 1 1n 10 15 added 1
drop of overmight culture of the staphylococcus to be tested This
muture 13 mcubated for 34 hours and then exammed A clot
indicates the production of coagulase any degree of clotting 15 a
positive result Since a few strains do not clot withm this penod
the reading should be cheched 24 hours Jater It has been found
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that 96% of stramns causing virulent disease in humans can be
counted on to produce coagulase if oxalated plasma 1s used False
positne results are not obtamed with other gram positine cocct
An 1 lase prod, stramn of pseud orE
colt 1s found Very rarely false negative results might occur due
to contamination with a fibnnolytic orgamsm

A presumptive test for coagulase called the shde test has been
devised In this test a small portion of a colony 1s emulsified 1
rabbit plasma and if clumping occurs within 30 seconds or fess
coagulase 1s presumed to be present It has been shown that the
clumping factor 1s distinct from the coagulase factor but that
they parallel each other very closely

A useful method 1n the routine laboratory 1s to streak staphylo
coce1 on infusion agar plates which contam 1695 V/V of human
plasma  After 24-hours incubation, coagulase positive strains
show a cloudy zone around the colonies Another screening test
1s to grow the colomies on agar contammng phenolphthalein di
phosp Phospt which 1s ly found 1
positive organisms sphts off the phenolphthalem When exposed
to strong ammonia coagulase posttrve strams become red 1n color

PRODUCTION OF HEVOLy sIN —Fnve different types of hemoly
sin are produced by the staphylococcus alpha beta gamma
delta and epsilon hemolysms In man the important one 15 the @
hemolysin  this lyses rabbit and sheep red blood cells under
aerobic but not anaerobic conditrons Ninety four per cent of the
strawns varulent m humans produce this @ hemolysin Staphylo
cocar from mfected animals produce more g hemolysin than those
from human sources (see Chapter 8) Production of hemolysis 1
blood agar plates 1s only tive of prods of « hemolysin
and 15 only roughly correlated with virulence in humans

FERMENTATION OF MANNITOL —Mannitol 15 a sweet tasting
carbohydrate obtamed from many fung: or from the dned exu
date of manna Most virulent staphylococe: ferment mannitol
with the production of acid but not of gas A correlation between
manmtol production and virulence of the strain 11 man gives less
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satisfactory results than either the production of coagulase or of
a hemot The other of staphyl
are of no practical importance

TESTS FOR MULTIPLE TOXINS

VIRULENCE IN ANIMALS —Intravenous inoculation mn rabbits
has been used m the past for the assessment of virulence When
death occurs 1 ammals 1t 1s usually due to the stramn being
aureus n type The length of ime between moculation and death
will wdicate virulence A stran which 1 a small standardized
dose Lills rabbuts withun 2 days belongs to a virulent group

Mice are easier and cheaper to keep than rabbits and have
been used recently in my laboratory for testing strams of staphylo-
cocet Mace are hulled by aureus but not by albus stramns A stran
which ginen by the intravenous route will kil more than 50%
of a group of 10 mice within 2 days 15 likely to cause severe dis-
ease 1 the person from whom 1t was obtained The mntrapertto
neal route which 1s sumpler to do may also be a method for test
1ng the virulence of staphylococc: in mice It requures more study

ANTIGEN ANTIBODY FLOCCULATION TEST —Figure 3 illustrates
this test clearly The stramns of staphylococe: to be tested are
streaked across the agar at nght angles to a strp of filter paper
soahed 1n antitontn which Lies embedded 1n an agar plate Antt
toxin diffuses up through the agar and meets tosin which diffuses
down from the organisms being tested When a suitable concen
tration of each 1s reached 2 linear precipitate forms The number
of lines indicates the number of toxms produced provided that
these toxms form precipitating antibody and that they are present
m the antitoxin used This test has been found to show a clear
relationshup to the virulence of the stramn m anumals or m man
It has recently been suggested that degradation of a carrer stram
increases according to the length of time 1t 1s carned 1n the nose
Thus results 1n a decrease 1n virulence and 1 a corresponding de
crease mn antigen antibody flocculation lines
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SENSITIVITY AND RESISTANCE TO ANTIBIOTICS

Tests for antibiotic sensitivaty are best carried out as tube dilu
tions tests Due to the pressure of work, however, many labora
tories use the less accurate but still useful method of disk sens
uvity testing

In hospitals many stramns are resistant to the commonly used
antibiotics In the general population outside hospitals however,
many penrcillin sensiuve strains remamn It 15 unusual for a
staphylococeus to change 1ts antiblotsc sensitivaties during treat
ment When this appears to happen phage typing usually shows
that the ongmnal stram has been replaced by another strain of
different phage pattern and of different antibiotic sensitivities

WHAT DOES RESISTANCE TO EVERYTHING MEAN?

Stramns of staphylococer which are concurrently resistant to
pencilling streptomyain, tetracycline and perhaps erythromyetn
have frequently been acquired 1n hospital A hmuted number of
strains thus developed are transferred by cross nfection This re
sistance does not reflect virulence but these organisms may mul
tiply because of nustahes in chemotherapy

SEROLOGICAL TESTS

Varous serologtcal tests have been tred and are beng tned
today So far 1o clcally useful test has been developed

ESSENTIALS OF THE EPIDEMIOLOGY
OF STAPHYLOCOCCI

Staphylococer are not present i the nose, throat or on the
skin at birth they appear 1n the nasopharynx i the early weeks
of fe Withun 2 weeks of birth almost every child acquures staph
ylococer 1n the anterior nares (Incidentally these staphylocoec:
are not all coagulase positive ) More coagulase positne staphylo-
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cocc1 are found 1n children born 1n hospitals than in those bom
at home and careful studies of the antibiotic resistance and the
phage type of these organisms indicate that they are more often
obtaned from the nose of an attending nurse or physician than
from members of the childrens own families If snfection occurs
at all the usual sequence 15 that the wmfant develops a purulent
eye m the second or thurd week followmng delivery Later the
mother may develop a breast abscess

After the first month of Lfe the camer rate falls unul at the
age of 6 months only 23%% of chuldren have staphylococe: in their
noses. From this age the madence mereases untl among adults
1t 18 approxumately 7056 Not all of these staphylococer found n
the noses of the adult population are coagulase positne and po-
tential disease producers, but this type of potentially virulent
organism 18 carned by ly 3095 of the popul
The per cent incidence of carmers 1s greater 1n hospital environ
ments than among the general public Some people who are nasal
carmers also have staphylococct 1 their feces or on thexr shin or
both A few people carry the erganisms on the skin without being
nasal carners but this 1s rare

Patients entening a hospital only occasionally bear coagulase
positive hyl The per cent of these camners
nises wath the number of weeks spent 1n the hospital

Staphylococer do not cause many diseases in domestic animals
There 15 no great focus except in man The man area for growth
1 man 1s the human nose It 1s obvious from watching any group
of people that many people frequently pick or otherwise handle
their noses and n this way spread staphylococat to handkercuefs
clottung bed clothes and other objects

ARE STAPHYLOCOCCI PART OF THE NORMAL
FLORA OF THE BODY?

In the years between 1890 and 1900 when the tuberculn test
was first used most people had shin reactions to 1t If a positive
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tuberculm test means Lve tubercle bacilli m the body, then tu
bercle bacilh at that ime were part of the normal flora of the

body Now 1t 15 considered that a positive tuberculin test 1s an
b 1 undestrable dev el

‘We cannot yet say whether Staphylococcus aureus 15 part of

the normal flora of the body When we have a constantly effective

dal drug, a re of this problem can be made

At the present time a culture of Staphylococcus aureus from any

area other than the mtact skin or the anterior nares or pharynx

must be considered abnormal It should be correlated wath other
evidence of disease

STAPHYLOCOCCAL INFECTION IN THE
GENERAL POPULATION

Eaghty per cent of people suffer from staphylococeal sepsis
sometime dunng their hfe and 1n any one year 5% have a staphy
lococeal lesion The stramns found are predomunantly sensitive to
peniciibin and rarely resistant to other antibiotics unless the m
dividual was recently discharged from hospital

In some an entrenched famly infection occurs A hustory of
styes, boils carbuncles or other septic lesions 1n relatives before
and after infection m a patient may explan recurrent relapses

THE CONTROL OF STAPHYLOCOCCAL INFECTIONS
IN HOSPITALS

Surveys —The first step 1n control must be a careful assess
ment of the extent of the problem in any hospital It has been
shown that a ward round type of survey cheching for known
staphylococcal disease and checking the bactenologieal records
on the patients will gnve a good 1ndication of the amount of
staphylococcal disease presalent i any hospital More detailed
surveys, nvolving the cultunng of noses of pattents and attend
ants, are expensive and very tme consumung A very useful check
18 to examune all autopsy records for a partieular year provided
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that cultures for staphylococc: have been taken routmnely from
heart blood and from obvious pus-forming lesions, Such surveys
done 1in our hospital showed that an average of about 15¢5 of
the patients on all services had pus-producing staphylococeal
lesions and that 455 of patients m one year died directly from
staphylococeal mfections Anather 1465 of patients deaths was
contributed to by a staphylococcal infection
Serious outbreaks such as those occurmng m a newbom nurs-
ery or postoperatne ward require more detailed investigation.
All personnel and patents should be examuined 1deally with nose
anal and slin swabs Howesver for practical purposes nose swabs
are the most important. Phage typing of the strains obtawned may
mdicate the source of an outbreak, With serious outbreaks an
additional method of survey 1s to use an air sampler whereby air
at a definite rate 1s impinged on a plate and the coagulase positive
staphylococel are counted. It has been found that n clean
wards there 13 an average of 1 colony per 100 cu ft. and n
dity wards there 1s somewhere in the neighborhood of 35
colonies per 100 cu ft. Similar figures have been obtaned for
contamnated and clean operating rooms
The above mentioned methods of appratsal are suitable for
production control a system of chechs such as are used in 1ndus-
try to control the manufacture of a product. A checking routine
of this nature 1s needed 1n most hospitals to make sure that the
d for the d: of fection are
being used Such sureys and the recommendations for dealing
with an outbreak are best made by a particular mdividual who 1s
m nfe disease or al ly bya
formed of people from different services n the hospital
Another method 15 nofification control This means notifying
all p of all staphyl 1 diseases m the hos
pital. Ths will remud all the personnel involved of the magm
tude of the problem.
A patient may develop a staphylocoecal infection after dis-
charge from the hospital since the peak tume for acquistion of
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endemic hospstal strains 1s 10 days after admussion, and many
Patients are discharged before this Thus part of an outbreab can
be discovered by telephone surveys Tramed worhers call pa
trents who have been recently discharged from the hospital and
nquyre regarding pus producing lesions

ISOLATION OF INCOMING SEPTIC PATIENTS —Some form of 150
lation should be devised for mcomng patients with wounds that
are contamunated with staphylococer Patients who are coughing
up copious quantities of purulent sputum contammng staphylo
cocer should recene complete respiratory isolaton A patient
with an open lesion contaming pus with staphylococer can be
ssolated by the application of an occlusne dressing All con
cerned with patient care should take extra precautions if charts
and treatment cards are ped  staphyl ! 1inf
Although carners are an ever present threat m a hospital, an
open case of staphylococcal nfection 1s a more potent source of
a ward outbreak

HanbwasHING —Probably the most important single factor
m controlling staphylococcal nfections tn hospitals 1s hand
washing In many cases our hospital plumbing 1s nadequate
Many people do not realze the mmportance of washing thewr
hands between the treatment of wnfected patients This does not
mean a surgical scrub but a careful washing with a suztable agent
Hexachlorophene soap 18 easily dispensed tn hquid form from a
foot controlled contamer Hand basins should have foot controls
for the water

Antseptic hand cream has been used m the control of some
outbreaks One compound used 1 6 di 4’ chlorophenyldiguanido
hexane 10,040 15 murheted 1 Bntamn by Impenal Chemical
(Pharmaceuticals) Lumited as Hibitane This matenal caused
a great decrease in resident bactena or contarunating bactena on
the hands with a decsease m staphylococcal cross-mfection 1 a
matesmuty umt

Carriers —The carmiers of coagulase positive staphylococer
are a very umportant danges m the spread of hospstal infections
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In mine cases out of ten camers can be idenufied by a single
nose swab Dunng an outbreak carners should be located All
carners cannot be treated for they may make up almost one
half of the personnel in any hospital Furthermore antibiotic
treatment will cause the staphylococc: remaining 1n the hospatal
to become resstant to this agent Persistent carners can be
treated but this involves a great deal of work and additional
personnel for this iy estigation are not usually asailable A quicher
and easier method for identifying carners of coagulase positive
staphylococer 1s needed before better control can be earred out
It has been shown that a certamn per cent of hospital personnel
3} lase posine staphyls and that a

certain per cent consistently do not c;u'ry coagulase positive
staphylococer If people m hospitals are followed for a long pe
ried 1t can be shown that all of them at some ume carry a staphy
lococcus but that 1t 1s not necessanly coagulase positive The best
way to deal with carmers 1s to educate all hospatal personnel
Everyone should be instructed to act as if he was a carmer which
means using no touch techniques masks and gloves An excep-
tion to the nontreatment of staphylococcal carners 1s made n
the case of a dangerous carner Thus 15 a person known by phage
typing to be the source of an outbreak of staphylococcal infec
tion In this case b locally lly or
both 15 yustified

‘Wounp pressiNg —Contamunated wounds should be dressed
m one room and clean wounds 1n another Both rooms should be
air cond: d and have el Gloves and
masks which have an mmpervious layer between the gauze should
be womn A no touch technique using forceps 1s advisable The
control of wound dressing should include the keeping of a wound
book 1n which the state of all wounds 1s recorded In the past
good results have been obtamned by leaving clean wounds un
covered after operation as orgamisms grow easily i the sweat
and serum retamned by dressings

OPERATING ROOM TECHNIQUE —A mild positve pressure
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should be mamtained iside the theater so that all air leaks out
ward It helps to have operations carned out as soon as prac
ticable after admission since a large number of patients acquire
the hospital staphylococcus about 10 days after adnmussion Oper
atmg room personnel should have their skin nspected for septic
lestons at regular mtervals and personnel with infections should
be excluded Special operating room clothes should be worn
within the operating room area but not outside of 1t Shoes should
be changed because they may transfer infected dust from the
wards The mask and the cap of each operator should be changed
between operations No blankets from the ward should be brought
into the operating room Traffic in and out the operating room
stirs up dust contamng organisms and should be reduced to a

To d morement within the theater seats should
be provided for those working therem At the time of operation,
can be duced by glove orby

from the skin through wet sleeves of operators Improperly worn
masks also contrnibute to wound contamunation Ideally septic
cases should be treated i a separate operating room Alterna
tvely, all the operations on septic cases should be at the end of
the day s schedule

CHILDREN § waRDS ~—Children should not be admutted to the
hosputal for trivial illnesses Children are particularly susceptible
to staphylococcal disease and dissepmnated staphylococeal dis
ease has a mod ly high Bty 1n chuldhood To avoid hos-
pital contamination of the newborn the best method 15 to con
sider the mother and the baby as one umt and to have as much
as possible done by the mother rather than by 2 nurse Others
handling a child must consider themselves as carniers and behave
accordingly

THE DIAGNOSIS AND TREATMENT OF STAPHYLOCOCCAL INFEC
s10ns —All sepsis occurnng 1n the ward should be suspected of
being staphylococcal Physicians working 1n 2 hospital would do
well to know the current sensitities of the struns prevalent in
their own hospital It 1s important howener to take cultures so
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that this imp can be d or d by 1n vitro
tivaties Approp should be started promptly

n serous cases

ADMINISTRATION AND HOUSEKEEPING IN REGARD TO STAPHY
LOCOCCAL INFECTIONS —The large open undivided ward has
become obsolete Adequate plumbing and sinhs to help
in the washing of hands are mandazory for the control of staphy
lococeal infections Dry mopping and sweeping should be avorded
as these activities mobilize a Iarge number of dust particles carry
g mfectious materral Overcrowding should be avoided beds
should have 80 square feet of floor space as recommended by
the Amencan Hospital Association or else there should be 8-12
feet between bed centers as recommended by the Bnuash Medical
Research Council

Blankets are a particularly common source of organisms
Blankets may be treated by hght oiling so that bactena will stick
to the fibers during bed mahing mstead of being scattered It 1s
posable to do this oiling at the time of laundenng but this process
13 expensive and has not ganed general acceptance Alternatively
blankets may be treated with a quaternary ammonium compouhd
n the ninsing water Boiling blankets 1s preferable to either of
these treatments as it Lills tubercle bacilli and pseudomonas as
well as staphylococct (Both the towelling type of blanket and the
cotton weave blanket may be boiled Woolen blankets shnnk over
30¢% and become felted and hard with this treatment ) Mattresses
and pillows should be covered with impermeable rubber or plas
tic and the covers should be treated by autoclaving boihing or
some form of cold stenlization Since mfection spreads in dust
particular care should be taken to avoid contamnating walls and
other areas After discharge of an infected patient decontarmna
tion of these areas by the standard methods 13 recommended All
contarminated linen should be autoclaved before sorting and
counting after ths 1t may be laundered in the usual fashion

THE COST OF INFECTION AND THE PRICE OF CONTROL —A study
of the additional expense both to the patrent and to the hospital
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should be mamtamned mside the theater so that all air Jeaks out
ward It helps to have operations carned out as soon as prac
ticable after admussion since a large number of patients acquire
the hospital staphylococeus about 10 days after admussion Oper
ating room personnel should have their shin nspected for septic
lesions at regular mtenals and personnel with infections should
be excluded Spectal operating room clothes should be wom
within the operating room area but not outside of 1t Shoes should
be changed because they may transfer infected dust from the
wards The mask and the cap of each operator should be changed
between operations No blankets from the ward should be brought
into the operating room Traffic 1 and out the operating room
stirs up dust contamnng orgamisms and should be reduced to a
To d ment within the theater, seats should

be provided for those working theremn At the time of operation
orgamisms can be introduced by glove puncture or by transmussion
from the shin through wet sleeves of operators Improperly worn
masks also b to wound Ideally septic
cases should be treated tn a separate operating room Alterna
tively, all the operations on septic cases should be at the end of
the day’s schedule

CHILDREN § WarDS —Children should not be admitted to the
hosputal for trivial dllnesses Chuldren are particularly susceptible
to staphylococcal disease and dissemunated staphylococcal dis
ease has a mod Iy ugh Itty 1 childhood To avord hos-
pital contamunation of the newbom the best method s to con
sider the mother and the baby as one umt and to have as much
as possible done by the mother rather than by a nurse Others
handling a child must consider themselses as carriers and behave
accordingly

THE DIAGNOSIS AND TREATMENT OF STAPHYLOCOCCAL INFEC-
rons —All sepss occurning in the ward should be suspected of
being staphylococeal Physicians worhing 1n a hospital would do
well to know the current sensitivties of the stramns prevalent in
therr own hospital It 15 smportant however to take cultures so
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for staphylococcal infection should rarely be necessary if rules
are obeyed

WITHDRAWAL OF A DRUG FROM USE —In New Zealand eryth
romyan has been withdrawn from general use and 1s resenved for
hospital use for cases of senous staphylococcal disease only The
results of thus large scale experiment will be of great interest. On a
smaller scale 1t has been shown that the widespread use of a new
antibiotic {erythromycin) can lead to the rapid production of
resistance to this agent When such a drug 1s withdrawn the lugh
level of resistance dechines very slowly and even more than a
year later 1t has not returned to ats earher level The education
of the staff 1n the use of b 15 therefore much
to the banmung of the use of one drug The newly mtroduced
antibiotics which can only be used ntrasenously will rarely be
used and therefore they will probably mawtan their efficacy

THE aBuse oF axTIDioTIcs —The mndisenmunate use of antt
biotics Jeads to the more frequent production of camners of anu
biotic resistant staphylococes than does the carefully planned use
of these agents Usually only one phage type of staphylococes 13
1solated from a carner Many people carry nonpathogenic coagu
lase negative or lase positive staphyl of relatively low
virulence which are sensitne to the common antbiotics It 1
better to keep the staphylococcus one has than to stenlue the
nasal mucosa and then be 1n 2 condition to receive the current
epidenuc stram i the hospital

FURTHER READING

Blaw J B and Carr M Staphylococes 1n hospital acquired mfections
JAMA 166 1192 1958

bos R. ]  Bacter al and Mjcotic In(m ons of Man

(Ph ladelphia J B Lppn ott Company 1958) p

Gross Infection 1n Hospreals Gormuttes of the Medical R:xcarch Council
Control of cross infection 1 hospitals Medical Resea ch Counal Memo-
randum no 11 (London H M Stationery Office Juse 1951)

Godiey M E and Smuth, I M Hospital hazards of staphylococcic
sepu JAMA 166 1197 1958

SH eta D of medical and prob-
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{Table 2) indicates that if staphylococcal mfections could be
prevented there would be a considerable financial as weld as
medical gam Money spent i hospital alterations and the chasg
g of equipment 15 therefore well nvested

TABLE 2 —Tue Cost oF InpZevioN WiTh STAPUYLOCOKT

Lxvourioatsn e § ario
Dusnan
Lergth 1 Costt e gihaf Cont}
Stay " Stay
Tars Dotlany Dass Dollars
Adenocarcmoma of breast 13 256 0 809
Adenocarcnoma of hreast # 294 38 954
Adenocarcinoma of breast 23 444
Fracture of hip 10 274 57 1347
Fracture of hug iz 16
Beougn prostatie hypertrophy 1z 353 17 672
Benign prostatc hypertrophy | 21 493

P o e were match dfo g sex and trpe of femon.
Horludes room aad buacd, openat § coom sasbess, x 0 Laborstery drags, and
S

Tamindebied to Mr Willmm W U for these Bgures.

Ebveariovw —Edueation begins first with the physician and be
must see that it permeates the whole staff Staff physicians fist
of all should protect themsehes agamst contamnation and 12
fection. Physcians and house staff should be required to obsenve
solanen rules “Many auxibary personnel have no wammng 1
hygrene and so they must seceive spectfic wstruction. The first
sule 13 asepsis for all procedures of a surgwal natre whether
major or mmner The next rule to emphasze 18 washing the hands.
Any staff mermbers who have furuncles or other septic mnfectzons
should be hept off duty A previous practice of transferring per
sonnel so infected to a medical service can 1o longer be conud
ered correct. Special care must be gren to those who are suscep-
tble to staplylococcal mf namely the debsl d and
mfants. When all concerned behave as if they are camers hospr
tal acquired wnfections wili be greatly reduced. Closure of a ward
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for staphylococcal infection should rarely be necessary if rules
are obeyed

WITHDRAWAL OF A DRUG FROM USE —In New Zealand eryth
romyan has been withdrawn from general use and 1s reserved for
hospital use for cases of serious staphylococeal disease only The
results of thus large scale expenment will be of great interest Ona
smaller scale 1t has been shown that the widespread use of a new
antibotic {erythromycn) can lead to the rapid production of
resistance to ths agent When such a drug 1s withdrawn the hugh
Ievel of resistance declines very slowly and even more than a
year later it has not returned to its earher level The education
of the staff in the use of 15 therefore much p
to the bannung of the use of one drug The newly mtroduced
antibiotics which can enly be used mntravenously will rarely be
used and therefore they will probably mamntamn therr efficacy

THE ABUSE OF ANTIBIOTICS —The indiscriminate use of antt
biotics leads to the more frequent production of carners of ant1
biotic resistant staphylococer than does the carefully planned use
of these agents Usually only one phage type of staphylococer 15
1solated from a carner Many people carry nonpathogenic coagu
lase negatne or lase positive staphyl of relatively low
virulence which are sensitne to the common anubiotics It 15
better to Leep the staphylococcus one has than to stenlize the
nasal mucosa and then be 1n a condition to receive the current
epidemic stram 1n the hospital

FURTHER READING

Blar ] E and Carr M Staphylococcs 1a hospital acquired infections
JAMA 166 1192 1958

—— m Dubos R ] Bacte 1ol and Mycotic Inl ctions of Man
(Phldlphia § B Lppncott Company 1958) p

Cross Tnfection in Hosp als Commttes of the Medical Retesreh Councd
Control of cross inf ction m hospitals Med cal Research Council Memo
randum no 11 (London H M Stationery Office June 1951)

Godirey M E and Smuth 1 M Hosp tal hazards of staphylococeic
sepsis JAMA 166 1197 1958

Hardwiche S H et ol Duscuss on of medical and admumstrative probe
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lems involved 1n the control of staphylococeal and other infections i
bosprtal Hospitals 31 47 1957

Ravenholt R. T Wnght P and Milhern M Epidemiology and pre
vention of nunery denved staphylococeal duscases New England J
Med 257 789 1957

Rogers D B Staphylococcal Infections Disease a Month (Chicage
The Year Book Publishers Inc Apn! 1958)

Smuth I M Staphylococcal infections ] Towa M Soc. 47 359 1957

Starkey H Control of staphylococcal infections 1n hospitals Canad M
A J 75371 1955



2 | DISEASES OF THE SKIN

STAPHYLOGOCCAL nfection of the shun affects all age groups
Some lesions heal 1f the shin 1s hept dry and af early lesions are
covered with an occlusive dressung other lesions demand the
utmost clinical skll and antibiotic therapy for thew cure

PUSTULES IN INFANTS

In recent years an increase m the number of cases of minor
hin infections of newbom wnfants has been noted About 5%% of
the children born at home and 1095 of those born 1n the hospital
will develop staphylococcal pustules We find that these pustules
are four times as frequent in premature infants as in full term
ones After the first month of Iife the ncidence of shin sepsis falls
sharply

The infection varies in type from small pustules to extensne
bullous impetigo (pemphugus neonatorum) The lesions usually
consist of superficial easly broken vesicles on a reddened base
occurnng singly or in groups Outbreaks of this disease are a real
danger sign for they indicate lax standards of infant care how
ever they are not an indication for the automatic use of ant
biotics since 80-905 of the cases can be controlled without drugs

TreaTMENT *—The best way to treat these pustules 1s to cover
each lesion The covenng will prevent their spreading and pro

*“A detailed description of the treatment of all types of staphylococcal
disease 18 found i Chapter §

35
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mote healing Systenuc antibighe treatment needs to be consd
cred only when a constitutional reaction oceuss. Topical ants
biotie creams may be beneficial though not usually required
an omtment of ammonsated mercury 1s a useful nonantbotc
agent to use

MULTIPLE SWEAT GLAND ABSCESSES OF INFANTS

5y Nowyms —Muluple subcutaneous abscesses m infants fol
heuliis abscedens mfantum periporitis staphy logenes

ParioLocy —In babies the sweat glands have wide openings
which are easily infected although the follicles seem to be tm
mune to snfecnon Abscesses m sweat glands thus cornrespond 1o
furuncles 1 adufts On section one sees a subacute almost granu
1 ation g around the sweaf cous Leuho-
eytes hustiocytes n large numbers and cocer can be demonstrated
1 the purulent exudate around the sweat coils

BACTERIOLOOY ~~Staphyl aureus or Staphyle al
bus can be obtamed from pus from these lesions In a few mfants
there 15 2 bacteremia

PREDISFOSING FACTORS —Undemounshment 1s charactenistic
of many cinldren with this infection The mfection occurs manly
w hospital born children The disease 15 rare

Cuwvicar FEaTURES —The affected chuld 1s usually under 18
months of age Small lumps appear in the occipital region, on the
back or on the buttocks The lumps are deep seated and hate
normal oserfying skin There may be 20-30 lestons varywg 1
diameter from 1-5 cm They become dusky red, fluctuant dome
shaped superficial abscesses without the central plug of a fu
runcle

TreaTMENT —Long term (up to 6 weeks) antibrotic treatment
1s recommended with an agent shown to be effective agamnst the
staphylococet wolated Inasion and dramnage 1s not usually pec

essary
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INFECTED ACNE

PATHOLOGY BACTERIOLOGY AND CLINICAL FEATURES —Thus 15
a disease of young adults from puberty to ages 25-30 Cells and
sebum accumulate at the mouths of sebaceous glands tum black
and form the basic lesion of acne the comedo The latter may be
wnfected with coagulase positive staphylococer causing first a red
inflammatory halo and then a pustule In other patients the acne
1s infected with Staphylococcus albus A majonty of teen age chul
dren have some acne The hormonal changes of puberty are prob
ably connected with this as both ACTH and testosterone can
produce acneform lesions (mostly Leratinization) 1 predisposed
persons

AcNE concLoraTA.—(Conglobata means massed or clumped )
Deep abscesses with interconnecting and draming smuses may
develop as complications of acne if the mouths of the follicles
are bloched Double and triple comedones are common

TreATMENT —Exfoliation produced by sulfur (2-15%) or
resoranol (1-495) compounds in hqud vehicles 15 beneficial
The use of hexachlorophene soap or 70¢% alcohol rubbings also
helps Steaming of the face followed by gentle comedo expression
13 a basic part of treatment and 1t also improves the cosmetic
result

Chocolate and other dietary elements may be harmful to some
patients with acne thus 1¢ substantiated by our recent dietary ex
periments 1 muce infected with staphylococcr. Rigorous elimina
tion dietary 1s not ind: d but the el of
dietary agents known by the patient to cause an exacerbation 1s
helpful Adequate amounts of exercise and sunlight are beneficial

Pustular lesions require drainage with carefully planned stab-
type incisions In acne conglobata the tunneled lesions require
unroofing in their entire course

Antibactenal treatment 1s not needed in the majonty of cases
but 1 certain deep pustular types 1t should be prolonged Re
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1ol

tamed g stap permit recurrence fol
lowing short term therapy If the straimn 1s sensitive tetracycline
1s a good agent for this purpose Erythromyein s another That

the nose 1s a focus for staphylococer should be explamed to the
patient Staphylococe: obtamed from the nose should alse be ex
amuned for antib 1es and local gnen

Toxord has been used with benefit 1n the treatment of pustular
acne After shin testing with 05 m) of 2 1 10 difution, 0 1, 02
04 08 and 10 ml of the toxoid are given at mtenals over a
3 week penod Injection of this matenal causes an ache at the
site of mjection and in neighbonng areas for 12-72 hours, 1
creasing 1n seventy with the dosage Headache 1s also frequent.
Benefit 1s not usually noted until more than 3 months later It
probably best reserved for mtractable cases

MPETIGO

BacrertoLooy —Staphylococcus aureus has been grown in
81% of lesions Streptococcus pyogenes alone in 655, and a muxed
growth of both m 135, Impetigo 15 a speafic infection which
breeds true It 1s not contracted from patients with bouls nor
does 1t usually gre nise to pyogenic lesions of other hinds Among
the staphylococcal group of mmpetigo cases 1t 15 now hnown that
over 8052 are caused by phage type 71

CLINICAL FEATURES —Impetigo 1s usually a disease of school
children although young adults particularly males are also af
fected It 1s a pustular disease of the skin of the face usually
onginating near the anterior nares and spreading across the face
to form honey sellow crusts which appear to be stuck on When
these crusts are removed a reddened weeping surface 1s present
underneath Spread of the disease occurs quute frequently mto
the anterior nares Children may have pustular lestons of the
finger similar m type to those on the face Also m children this
disease quite frequently follows measles chichenpos or herpes
sunplex. In newborn chuldren impetigo which s usually acquired
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from a camer may occur around the area of the umbilicus
Impetigo 1s contagious in the newborn and young adults only
It shows very Iittle tendency to spread m older people
In the few cases due to streptococe: the lesions are different
There 1s an erythematous zone around the crusts which are very
largs a.nd yellow, and the base has a white sodden appearance
Pe 13 a spreading bullous type of unpetigo
TrearMENT ~—-Before effective remedlcs can reach the mfected
lestons the crusts must be removed They can be softened with
warm saline solution and then gently removed wath forceps Soaks
of %55 acetic acid (3 tablespoonfuls of vinegar to 1 quart of
water) or half saturated boric acid are also effective and moder
ately bactencidal Saliylic acid or menthol i local applications
or aspmnn systemically helps to allay atching The base of the ulcer
can be treated with d mercury
neomycin or polysponn omntment

SCARLET FEVER FOLLOWING ANTIBIOTIC
TREATMENT

Children 1 the 1-10 age group may develop a disease mds-
unguishable from scarlet fever about 5 days after receiving tetra
cycline or one of 1ts dernatives

IncweNcE —About 3% of children 1n one series treated with
the tetracyclines developed scarlet fever A further 7% developed
sore throat without rash

Bacreriorocy —Coagulase positive staphylococe: are found
in the throat m the absence of 8 hemolytic streptococe

CrinicaL FraTures —The chuld has a sore throat and a tem
perature of 102-103 F The rash 1s a punctate erythema of the
trunk and the face 1s flushed except for an area of pallor around
the mouth The throat and palate are edematous and show
patchy white exudate which may become confluent Other chul
dren treated with tetracycline develop only the sore throat

TrearMENT ~—Full dosage systerme antibiotic treatment for
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2 weeks 13 recommended with an agent shown to be effective by
10 vitro tests Isolation is necessary

Prognosis —The disease 18 not fatal and usually responds
within a week to the above treatment

FURUNCLES

Bouls occur equally in both sexes eacept that men have bous
on the bach of the nech more often than women do There 1s a
peak of inadence 1 the months of October and November al
though bois may occur at any time of the year These patents
have a staphylococcus in their noses of the same phage type as
that causing the boils The hands remove the staphylococa from
the nose and deposit them at areas of 1mtation by scratching
Ttching of the site of the boils may occur at the same time as the
onset of the boils or sometumes 1t 15 stated by the patient that
1tchung preceded the boils

As «a boil 15 an infection of the hair follicle, 1t can only occur
on hairy surfaces Friction and maceration predispose The boils
occur most often on the face, head neck forearms and wrsts 1
that order although any area except the palms and soles may be
affected At these areas a nodule forms at the base of a hair, and
this remans tense for 2—4 days then becomes fluctuant The
coverng skin thins and forms a yellow pomnt Rupture occurs and
a core of necrotic fissue may be obtaned from the center of the
boil In chronic recuntent cases there may be reduced resistance
of the patient or there may be a staphylococcal stram of
creased virulence The timing of furuncles s mtriguing Fre
quently a lesion waxes and wanes but 3 second boul rarely appears
until the first 15 almost absorbed Pam sanes 1 amount but 15
most marked when the skin ss bound down to the underlying
tissue, 45 10 the nose or 1n the outer ear

1 have found that some patients who do not carry their own
phage type mn thewr noses have receved 1t from a spouse wha 18
an asymptomatic carrner Others carry 1t 1n the grown and tend to
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have most of thewr boils on the legs, It ts important to question
the patient regarding hus family contacts A spouse or a child may
frequently hase had boils carbuncles styes or other obvious
staphylococeal infections. Such a round of wnfections often passes
from person to person withun a farmly over a peniod of years In
this situation the whole family needs treatment

TREATMENT —Thus 15 discussed later under Sycosis Barbae

CARBUNCLES

These abscesses are boils on a larger scale with several hair
follicles mvohied The necrotic process proceeds deeper in the
shin so that multiple areas of discharging pus may develop Be
cause of the larger number of organisms present and the greater
tissue death, many of these patients have a constitutional reac
tion with fever malasse and an elevated white cell count These
constitutional symptoms may precede the appearance of a large
area of mfechon Carbuncles occur most often on the nape of
the neck or on the back Carbuncles of the nech 1 males and of
the face 1n females are the most serious

TreATMENT —Thus 15 discussed under  Sycosis Barbae

SYCOSIS BARBAE

Thus 15 a folliculitss confined to the beard area 1t 1s ssmlar to
a furuncle It 1s commoner in bearded men than 1n shaven men
A penfollu:ular erythemy leads on to later pustules Sycoss bar
bae 1s freq with sehorr Impetigo may pre
cede or follow the attack. The source of the orgamsms 1s again
the patient s nose

TreaTsseNT —Thus 18 similar for the three precedmg cond
tions An area of carriage in the patient (nose axilla or groin)
or 1n his spouse must be found and treated Ttus 1s best done with
the help of phage typing but the heavy growth of a coagulase
positne Staphylococeus aureus obtamed from the arca us ally
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leaves Iittle doubt Bacitracin omtment applied twice datly to the
carnage area for 10 days 1s particularly useful A follow up swab-
bing 10 days later will detect any failure of treatment.

Patients with fever, leukocytosis or severe spreading cellulitis
should be treated systemucally for 10 days with an appropnate
agent Asymptomatic carmers m the family should recene local
treatment only but members of the fanuly with infections and 2
systenuc upset need general antubrotic treatment. In resistant shin
sepsis an autogenous vaccine may help

A simple explanation to the patient of the mode of spread of
these infections 1s often beneficial

PARONYCHIA

Bacteriorogy —The majcnty of the cases are due to Staphy
lococcus aureus O fe with a strepto-
coccus 1s found Rarely the disease 1s due to E coli or a proteus

CLiNicAL FEATURES —Some part of the nml margin becomes
red tender and swollen This area gradually pomts and sepsis
may spread under the nail Lympt and lymphad are
not usually found Septic arthntis may develop from a too exten
sive therapeutic reflectton of the nail fold

Occasional cases of chronic paronychia are seen where mul
tiple fingers are affected and when the history extends over weeks
or months Deformuty of the nail 1s commonly seen and ths may
assist in making the diagnosis

TrReaTMENT —If a small localized area of pus 1s present and
15 unruptured, a small maston along the nail fold may be ade
quate All the pus must be located the nail should be raised but
not removed Prior to operation 600 000 unts of crystallme and
600 000 umits of p Ilin are ded and pro
camne pencilln should be continued for 7 days Other antibiotics
should be substituted if ndicated by in vatro tests For larger le
sions two lateral meisions should be continued down the lateral
margn of the nail on etther side A very small gauze dram can be
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Ieft 1n for a couple of days. If pus 1s present under the nail, only
the proxamal one third or one half of the nail should be removed

In chromc paronychia the base of all affected nails and all
macerated tags of cuticle should be removed at one operation
“This should be followed by daly treatment with Castellans
pant, In some cases with an urticanal ¢lement, aqueous gentian
violet rntates less and stains less Ammoniated mercury omtment
18 also useful (1-3¢5)

ProcNosis —A penod of 5-8 days of mcapaaty occurs with
single p hia. Foll g an Of all cases heal withun 2
weeks a course of more than 1 week being rare

FYODERMA GANGRAENOSUM

This superficial type of uleeration with a markedly under
tuned border showing a tendency to extend wnto large ulcerated
plaques has vanous names of which pyoderma gangraenosum 1s
the most common It 1s frequently associated with other systemic
diseases such as uleerative colitis or chronic empyema. The ulcer
may be surrounded by an erythematous area and be crusted over
the base however 1s clean and granulating The margins are
serpigmous at the spreadng edge but the central area may show
some healing There 1s usually a consitutional reactton with
malaise fever and leukocytosis

TrEATMENT ~—This 18 a serious condition and requires active
systerme chcmothempy with an effective drug Gamma globulin
wmay be b A el t shows a d of thus ele
ment of the blood proteins

SURGICAL WOUND INFECTIONS
Postoperative infection may vary from 2-365 to 30%% or more
of the wounds i different wards different centers and from ume
to time according to the number of carners among the staff and
the amount of unisolated staphylococcal disease on the ward
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When many sertous mfections occur, they are usually of one
bactenophage type

TreaTMENT —In the absence of a systemuc reaction, dramage
15 the main method of treatment Stitches and other foregn
bodses should be d and adeg; d pronded When
a systermie reaction oceurs, antibiotic uea!mem as outlmed mn
Chapter 9 should be carned out

STAPHYLOCOCCAL BEDSORES

ParnorLocy —Esenly distnbuted pressure 1s well tolerated by
the skun but powmt pressure 1s not Probably the first changes oc
cur 1n the pressure susceptible underlying muscle rather than m
the relatively resistant skin The greatest points of pressure 1 bed
nidden patents anse over the heels and the sacrum Length of
pressure 15 more mmportant than degree of pressure Poor artenal
blood supply predisposes to pressure damage Areas of exudahon

and d capilary bility result in centers ideally
suited for bactenal growth Vasomotor rather than neurotrophic
changes are the mam factors 1n establishing bedsores although
decubiti are common in patients with neurological disorders
Pressure alone however does not appear to be a sufficient deter
minant, as many pattents e m bcd for ma.ny years th}mut de
veloping bedsores Inf 15 th
tion Skin sozked in body discharges 15 hkely to become infected

Bacreriorocy —The pus from bedsores on culture yields
staphylococcs, pseudomonas or proteus organisms

TrearnENT —Redistnbution of pressure by frequent posture
change cotton doughnuts, or a mattress with alternating areas
of pressure 15 beneficial A dry skin produced by efficient nursing
helps prevent bedsores Active massage and caked talcum powder
may damage fragile epithelium and should not be used Magne
sium carbonate does not cake A bland omtment carefully applied
on abraded areas with aseptic technique and without rubbing 1s
helpful Soap cleansing should be avoided Severely infected areas
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can be cleaned mtally with Dakin s solution or with digestne
enzymes. Systemuc and Jocal antibiotics should rarely be necessary

SKIN TESTING

Type speaific ! lly active carbohy can be
solated from staphylococcs, A shin reaction to staphylococcal
carbohydrates 1s rare 1n wnfants but 1s found with wncreasing fre
quency as adult Ife pmgmsscs Type A carbohydrate can be 1s0-
lated from [ ph: and p lly all the skin
sensitivaty v.hzt 18 seen 18 causcd by thus caxbnhydmtc Type B
carbohydrate 15 found i nonpathogenic staphylococet and a
skin reaction to 1t 1s rare There 13 no correlation between the
tensity of the reaction and the presence of antibody or the seventy
of the disease in patients It 15 confusing to find that many appar
ently normal people have positive shin tests There 1s at present
na practical use for the skn test

NEONATAL MASTITIS

Although neonatal staphylococcal infection s common
volvement of the mammary gland 1s rare Mastitis 1n the new
borm 15 most often hormonal 1n type

BacTeERIOLOGY —All 1nfective cases descnbed have been due
to Staphylococcus aureus

Prep1sposiNG racTors —If many staphylococcus carmers are
present 1n the nursery there may be a fugh madence of mastitis
mn the mothers and m the children, If ail 1s used to bathe the
children 1t may be contamnated with the same orgamsm

CLINIGAL FEATURES —Mastitis usually occurs on the eighth to
tenth day of Life and guls are more frequently affected by it than
boys The breasts first show a marked erythema with mduration
The lesion 13 deep and has the appearance and course of a fu
tuncle Despite antibiotics abscess frequently develops and an
incision 1s required
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TREATMENT —Antbiotic treatment may be necessary if a 55
temic reaction 15 present Incision and dramage are necessary
the presence of an abscess

Py —A derable amount of d tabes place
1n the tissues of the affected breast A functional mastectomy has
been reported and the breast will be useless for breast feedng in
adult Iife

MASTITIS IN WOMEN

Patrorosy —The tissues are hyperemic A single or several
lobules are mvolved first with cellulitis then focal necrosis, hem
orrhage and abscess formation Fibnn red cells pus and staphy
lococer are seen microscopically

Bacteriorocy —The orgamism 1s almost without exception
Staphylococcus aureus Rarely streptococcr are found they are
considered to be secondary mvaders In 9096 of the cases that are
delnvered 1n the hospital and 1n 7065 of those delivered at home
the offending staphylococcus 15 resistant to penicillin It appears
likely that the breast 1s infected from the child who first recerved
the infection from the attending nurse or physician The staphylo
coccus disappears from the milk at the time that visible pus dis
appears

Incmence —From 1 to 1465 of all women dehwvered in the
hospital may develop this infection An average figure 1s 5% and
this 15 2 hugher rate than occurs m women delivered at home
Year to year the inadence 15 constant So far no evidence of an
mcreased ncidence has been descnbed

PREDISPOSING FACTORS —The disease 1s common mn primipara
and mothers with female children It 1s believed that girl babies
take less breast mulk than boys within the first day or two of
suckling

CLINICAL FEATURES —Mastitis has usually been described m
puerperal women Howeser i one series of 100 consecutie cases
3265 were not related to childbirth Two types of mastitis occur,
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superfial and mtramammary  The ratio of these cases 35 about
1 4 The mfection usually tahes place dunng the second 10-day
perod fotlowing delnery Frequenty ths disease does not mam
fest 1uself untst after the mother has left the hospital The ume of
weamng 18 also a tme of vulnerabihity due to the reduchion m the
flow of milh, Presumably tension leads to ischemia and thus to a
sutable nidus for bactenal grow th
Superfical maststs —In this type the nuwsing wother com
plaint of pain and 3 Jump in the breast A supesficial tflampma
ton 38 evident but usually there 1s no nse 10 temperature
Intramammary mastiis~~In this type there 1 pamn i the
breast a hump with a flushing heat and tendemess of the overly
g skin The patient has pyrema and leubocytoss
PROPIYVLAXS ~This 13 Gralt with elsewhere under the general
headmg of the control of staphylococeal infection 1 hospital
Nursing w  where each mother tahes care of her own nfant
has helped to cut down the incdence of stapinlococeal mfections
in both the mother and the chuld
TrRearMeNT —It 15 most unportant to begin easly The breasws
must be emptied: } exp being prelerred to the use
of a pump Frequent and complete emptying 13 essential
Antibiotics or surgery  Only about 2355 of mtramammary
abscesses treated wath antibrotics resolve without mession Should
the wrong antibiotic be used prolongation of the disease may
accar The treatment of pemcihn resistant mastitis with pemet
B will lead to an wncreased length of dusease and an mereased
sumber of sncisions for dramage In addion antibiouc treatinent
may lead to a large amount of granulation tissue which w il bleed
excessnely on mason of the abscess A hard mdurated ass may
anse after prolonged drug treatment and lead to the susprcon of
In d abscess can only be consid
ered to be ancillary to surgical treatment but 1n superficial mas
tit:s antinoties are the man form of treatment
The antiiotic used must be chosess from the general eapent
ence m the hospital ats effectiveness beng confirtned by m vitro
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It should be d mn full dosage for 10-14 days.
When an abscess has already formed, easly effective drawmage s
the surest way of obtaming early healing Exploration with a
needle under local or general anesthesia can be carned out of
there 15 doubt, and an mcsion can be made, if pus 1s found
Treatment by aspiration alone 1s not effective The masion may
be a | em radial masion a 1 em incision along the areolar mar
gn or if there 13 nfection of the axdlary tasl of the breast, a
1 cm. tenotomy type incision These small incstons produce 2
better cosmetic result than the older long radual type of meision
A dran or packing 15 needed for the first few days
Lactation 13 preferred to supy of I by stdb !
but of a lump 15 present and has not decreased mn size by the third
day of antibrotic treatment, stilbestrol should be used It can be
gien 1 51mg doses 3 times a day for 3 days twice a day for 3
days once a day for 3 days then 1 mg 3 tumes a day for 2 days
twice a day for 2 days and once a day for 3 days
P -U 1pl d superficial mastitrs usually heals
n days rather than weeks and 1t leaves no residual mass Disabil
1ty from breast abscess usually lasts from 1 week to 2-3 months
The condition may recur about 1 month after the orsginal attack
The destruction of the breast tissue may lead to an mcreased
ptibility during sub P Rarely scarnng
may lead to an mability to breast feed
There 15 no evidence that any hamm occurs to the cluld by
drnking the rilk from an infected breast
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MANY PEOPLE camy p ly pathog \phyk

m thewr noses, but relatwely few people develop senous disease
of the upper or lower respiratory tract because of these organ
ssms The exact mechanism of natural reastance to the staphyle
coceus 18 not fully understood but mucus and the ctha of the
respiratory tract form part of this protection In the very young
and m the old this protection may be deficient, and in otherwise
fealthy adults 1t may be d by infe with the wih
virus

SINUSHIS

Patnorocy —Inflammation and edema of the mucosal hning
of the smuses lead to blochage of the ostia and the accumulaton
of pus The lining epithelium may become squamons in type the
underlying tissues fibrosed and the penosteum thichened In
flamed reduphcations of the nasal mucosa sometunes form polyps

Incmence —Ths 15 a very common infection of adults but
no exact figures of merdence are available

Bacrertfoross ~The orgamisms found n order of frequency
are P P staphy! hemophil
and Mepsiella

TPREDISFOSING FACTORS ~Perenmial allergic rhumtis 15 fre
quently comphicated by sipusitis as 1 ntrnsc asthma Blockage
of the nose due to septal devittion or foreign badhes may 2lso pre
dispose Many attacks follow swummng or dring

50
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MANY PEOPLE carry potenually pathogenic staphylococat
wm their noses but relatwvely few people develop senous disease
of the upper or lower respiratory tract because of these organ
tsms The exact mechamsm of natural resistance to the staphylo
eoccus is not fully understood but mucus and the cihia of the
respiratory tract form part of thss protection In the sery young
and i the old ths p may be defi and 1

healthy adults it may be mmparred by mfection with the mfluenza
VU3

SINUSITIS

Pariorogy ~Inflammation and edema of the mucoss! hnng
of the sinuses lead to blockage of the ostia and the accumulanon
of pus The hinmg epuhelum may become squarnous m type the
underlying tisswes fibrosed and the pertosteum thickened In
flamed reduphcations of the nasal mucosa sometumes form polyps

Iwcmence —~This 15 a very common infection of adults but
no exact figures of meidence are avadable

Bacterionooy —The orgamsms found m order of frequency

b 1 bl

are pr T u .
and kichaella

Premsposivg Pactors —Perenmal allecgie rhumus i fre
quenty compheated by sinusitis as 13 intninsic asthma Blochage
of the noss due to septal deviation or foreign bodhes raay 3lso pre
dispose Many attacks follow swimmung ot diang

50
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BacrerioLooy —Staphylococcus aureus may be obtamned m
pure or predomuinant culture from laryngeal, postnasal or throat
swabs 1n about 9065 of cases The culture of lung tusue juice
obtaned by thoracic puncture has been used for diagnoss No
1l effects have followed thus procedure After prepanng the skin
with exther 10dine or alcohol a dry stenle 16-gauge or 18 gauge
needle attached to a 5 ml synnge 1s mserted nto the affected
area. If no exudate 1s obtained from the pleural cavity the needle
18 advanced a further centuneter or two Suction on the syrnge
15 mamtained during both nsertion and withdrawal If visible
exudate 1s seen 1n the synnge it 1s moculated directly onto blood
agar or chocolate agar plates If no exudate 15 seen the needle 1s
inserted 1nto a bottle contamimg 5 ml of glucese broth which 15
sucked up into the barrel of the syringe and discharged back mw
the botle After b ght the broth s subeul
onto the solid media

A small mmonty of patients have positive blood cultures

Criniear, PrcTuRe —More than three fourths of the children
who have this disease are less than 12 months old and one half
are less than 6 months old Typically at the age of about 12-14
days the infant develops a discharge from the nose usually de
senibed as the snuffles a cold or a running nose He becomes
wntable and feeds poorly Dyspnea quite frequently interferes
with feedng In a day or two the child suddenly becomes pale
with a gray tinged cyanoss and 1s tachypneic with a dstressing
cough and grunting respirations Fever 1s m the range of 101-
103 F Thuck yellow sputura production 1s common but the
infant may swallow 1t A sample of this for culture may be ob
tained by provoking a coughing spasm with a spatula Coughing
spasms may be very severe and cause wugh syncope The hver
may be enlarged and or abd ] dis-
tention are seen

In fatal cases collapse takes place 24-36 hours before death
Cyanos:s 18 marked and the temperature often becomes subnor
mal In imstitutional outbreaks 1t 13 common for the early cases
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penod 15 necessary to allow diffusion of the antibsotic mto the
cavities In the early stages careful use of 1-25% aqueous ephed
nne nose drops helps to open the ostia and allow drainage of pus
ProcNosts —Most of the serious complications such as osteo-
myehtis orbital abscess sinus thromb, or
bramn abscess can now be prevented by careful use of medical and
surgical treatment. While acute sinusitis usually responds to the
treatment outlined many cases of chrome sinusitis relapse

STAPHYLOCOCCAL PNEUMONIA IN INFANCY

PATHOLOGY —Pneumonya 1s associated with an extra pulmo
nary staphylococcal infection, such as otitis media, pyoderma
and subcutaneous abscesses 1n one third to one half of the cases
On examnation of the chest empyema or pyopneumothorax a1
found to be common complications The pus of empyema 15
green, yellow or creamy and may have solrd flecks Patients with
a long history may have adhesions with loculation of the pus

The lungs show areas of 1id: and abscess f
which may be on one or both sides The size of the abscesses
correlates directly with the duration of the disease Segments of
lung are involved suggesting that the beginning of the process
1s affected by position The p tends to be bronchial
rather than lobar becoming confluent early The lungs have 2
gray yellow look with areas of brown or red hemorrhage Pus can
be expressed from the yellowish surfaces In the purulent necro
tizmg, hemorrhagic inflammation there are many thrombosed
blood vessels On e the | hioles 1n the
affected pulmonary tissue are generally seen to be filled with
polymorphonuclcar leukocytes The mucosa for the most part ts
sntact Masses of cocar are often found 1n the centers of the areas
of change There are many microscopic abscesses whose walls
are formed by collapsed alveolt bundant fibnn strands
and occavonally growng fibroblasts About one quarter of the

cases have pencardms




Fo 4 (ab ) —Lu g ofitrates d ning the f st few days of iliness
Fic 5 (below) —Evacuat d alscess s at the bases of both lungs at the
herght of th illncss

(R prod c d by p rmu on of the Edstor The Journal of the Towa
State Med ¢ 1 Soticty }
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to be the most severe Frequent]; i d with
but pot necessansly the result of, a breast abscess in the mother

Coarse crepitations and rales with reduced breath sounds are
a constant finding at a later stage Qnly when the pneumona 1
established will there be obvious signs of ether consolidation or
flusd in the chest It 1s not possible ta duferentiate staphylococeal
bronchopneumoma from any other kind of bronchopneumonsa on
physical exammnation

Rantorocy (Figs 4-8) —Imual chest x rays can be nommal
The charactenistic x ray findings of pnmary s(aphylococcal pntu
moma are an mfil with hed areas of
translucency and pleural effusion frequently with an encapsulated
preumothorax Early 1 the disease, before the formatton of
abscess small patches of consolidation may be secen These will
not be obvious on fluorostopy and a chest x ray 1s necessaty A
tension pneumothorax 1s sometumes present and may be a danger
to hfe Preumatoceles in an area of hidated lung emph
duffuse or localized and a sp tension p
with or without empyema are extremely suggestsve of staphylo
coceal pneumonua The « ray findings often ch:mge rapsdly The
prneumatoceles, however persist as Ion,g as 3 months Freumato-
celes are typeal of supp £ 1 1 but
in the absence of a previous fustory they may be confused with
congemtal eysts of the lung Areas of locahzed pleurttis may be
shown by 2 thuckened pleural edge or by a diffuse ground glass
opacity Frlms taken in the erect position ase especially ymportant
to facihtate easly recogmuion of pyopnrumothorax Neardy 5050
of children under 2 years of age hatc staphylococeal ppeumonsa
when they show rad hy of p In chuldren
who sunvive the infection, the X ray picture returns to nonmal

LABORATORY DIaCNOSIS —It 15 recommended that 2-3 samples
of sputum be cultured by routine means and also examuned for
fung One or two blood cultures are advied as pneumonia
complicating septicenua has 2 different progresnion and treatment
from preurmomIa oceurTing alone

b
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occur in the first month A low whte cell count 1s 2 bad prognostic
ugn The prognous of the empyema when treated without antt
bioties has been shown to be dependent upon the age of the
patient, bemg worst n lhe youngest The overall mortahty of
15 from 40-70¢5 Surgical
Taeasures are cxtremcly unpomm 1n lowering the momhty With
careful surgical treatment the mortality even without antibiotic
drugs may be as low as 3565 With adequate chemotherapy the
mortality 1s still i the region of 205 In children under 4 months
of age however there 1s a mortahty of approximately 5055 The
prognosis for the restoration of lung tissue 13 good even when
large cavities are present Chronic lung abscesses are rare Some
children due to the dyspnea at a period when the bones are soft
will show a splaying of the lower nbs The prognosis in children
with fibrocystic disease of the pancreas is worse than 1n normal
chuldren

ProPI1YLAXIS «—Any outbreak of munor staphylococcal skin
fections 1 2 newborn nursery must be conudered a grave
occurrence and the cause of this should be tracked down and
dealt with promptly to avoid the development of mare serous
diseases  Aseptic procedures are particularly necessary for all
intubation procedures 1n children less than 1 year old

TrearMeNT —In the presence of empyema adequate ant
microbials based on sensitity tests will not be enough It 18 1m
perative to dram the empyema This requires the immediate
institution of tube drainage or suction if necessary There 1s no
place for the use of repeated aspiration and no justification for v
delay i mstituting early surgical treatment. Catheter drainage
for 2-3 days 13 ded The proper equip must be on
hand 1n the patient s room at all times to meet the possible emer
gency of a tension pneumothorax The need for immediate and
adequate dramage 15 shown by the fact that i one senes of 9
cases treated by aspiration all died whereas m 14 cases recerving
intracostal dramage there was a 2495 mortality and in 12 cases
treated with rubber tube suction dramnage there were no deaths
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Diagnosis depends upon obtaming a pure culture of Staphy
lococcus aureus or 1n a very few cases of Staphylococcus albus
Alternatinely  Staphylococcus aureus may be the predomnant
organism 1n sputum or empyema flnd Diagnosis may be made

-

Fic 6 —Restoration of normal x ray appearance after comalescence
(Reproduced by permission of the Editor The Journal of the Towa State
Medical Socicty )

on the same basis at autopsy There are no known serological tests
which are of value At the present lung puncture 1s not recom
mended

A nse 1n whte cell count with a shift to the left 1s character
istic but this may be absent

Procnosts —In successfully treated cases the time spent n
the hospital 15 from 6 weeks to 2 months Fever lasts for about 2
weeks and cysts take from 1-2 months to heal Deaths usually
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lung infecton and 1t 15 most severe in the first 2 years of hie

BacTERIOLOGY —Staphylococcus aureus 1s the predominant
pathogen but after ch h 1t may be replaced by Pseu
domonas acruginosa or Proteus vulgans It 1s of nterest to re
member the increased sodium chlonde 1n the secretions of pa
tients with mucoviscidosis and the ability of staphylococet to grow
1n the presence of high concentrations of this chernical Staphylo-
eoccal infections are uncommon 1n other parts of the body

racTors —Measles pertussis and nfl may
hght up staphylccocrzﬂ mfccuon 1n the lungs. It 1s probable that
the of the harynx and

lung with staphylococcr

CLINICAL FEATURES —Most patients with this disease can be
diagnosed by the age of 3 months Despite an mcreased appetite
the child gains weight slowly Bulky foamy foul smelling feces
are noted Many chuldren develop a cough with plentiful sputum
and dyspnea The cough may be paroxysmal All the symptoms
and signs of bronchopneumonia may be present and bouts of
nfection may recur with increasing severity Progression of the
lung disease occurs over weeks or years In chronic cases severe
emphysema with a barrel chest may develop and ths 1s followed
by cor pulmonale Clubbing of fingers and toes 15 marked Asin
many chrontc lung infections chronic sinusitss 1s often found and
must be considered mn treatment

LaporaTory piacnosts —Cystic fibross of the pancreas can
be d d when on duodenal assay enzymes (par
ticularly the tryptic actiity) are absent and when there 15 an
merease n sweat chlonde and sodium concentrations Leukocyto
s1s 15 present in the children with lung mfection

Ranrorooy —Patchy h and atel on
* ray may bc more extensive than was expected on physical ex
b of and atelecta

18 15 very suggesuve of the dxsease Lung abscess may develop
The heart shadow 1s narrowed and the diaphragms are flattened
TREATMENT —Antib of the 1 g staph
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Intrapleural bacitracin has been used 1 a total dosage of 5 10000
units given once to twice daily from 2-8 days Adequate oxygen
therapy 1s necessary for the cyanosed mfants and the use of a
tent 13 recommended On empineal grounds, one would recom

mend the use of breast milk obtatned by breast pump and given
by bottle, rather than a cow s-mulk formula The child should be
under stnct respiratory 1solation as this 1s a very good focus for
the occurrence of other cases ‘The use of antibiotics 13 discussed
1n Chapter 9 Erythromycmn cannot be recommended as a routine
drug at the present tume, novolocin or chloramphenteol are the
drugs of choice before sensiivaties are known The course of anti

biotic treatment should cover a perod of at least 6 weeks The
temperature can be expected to fall only after a week or more
of treatment A very difficult questton—whether to discharge the
child from the hospital or not—arises when there are large cysts
present 1n a child who 1s otherwise well Probably it would be safe
to end the cluld home after 3 weeks have passed from the onset
of chnical recovery There 1s then Little danger of the development
of pneumothorax

LUNG INFECTIONS IN PATIENTS WITH CYSTIC
FIBROSIS OF THE PANCREAS

SynoNyy —Mucoviscidosis

Children with mucoviscidosts may have their disease diagnosed
first following an attack of lung infection

Parnorosy —The secretions of the bronchial tree become
plentiful and sticky so that obstruction of the broncha by these
secretions plays a large part in the lung pathology Inflammation
occurs 1n and around the bronchioles This chrontc low grade n
flammation leads to edema infiltration and later fibrosis of the
smaller bronchi and the obstruction leads to hypertrophy of the

and atel occur A few pa

nients develop bronck or nght v lar hypertrophy or

both late i the disease
IncwENcE —Most of the children with this disease develop
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lung infection and 1t 13 most severe 1 the first 2 years of life
BacrertoLooy —Staphylococcus aureus 18 the predormunant
pathogen but after chemotherapy 1t may be replaced by Pseu
domonas aeruginosa or Proteus vulgans It 1s of interest to re
member the increased sodium chlonde in the secretions of pa
tients with mucoviseidosis and the ab:luy of staphy loooccn to gmw
m the presence of high of this ch 1
ooccal infections are uncommon 1n other parts of the body
FACTORS —Measles pertussis and infl may
lxght up smphylococcal infection 1n the lungs. Iz 15 probable that
the col of the harynx and

phyl

lung with staphylococe

Cuviear peaTuRES —Most patients with this disease ean be
diagnosed by the age of 3 months Despite an increased appetite
the child gains weight slowly Bulky foamy foul smelling feces
are noted Many chuldren develop a cough with plentiful sputum
and dyspnea The cough may be paroxysmal All the symptoms
and signs of bronchopneumnoma may be present and bouts of
mfection may recur with increasing seventy Progression of the
lung disease occurs over weeks or years In chronic cases severe
emphysema with a barrel chest may develop and this 1s followed
by cor pulmonale Clubbing of fingers and toes 1 marked As 10
many chronic lung mfections chronic smusitis 13 often found and
must be considered 1n treatment

LaroraToRY DIAGNOSIS -Cysnc fibrosts of the pancreas can
bed when on duodenal assay p enzymes (par
ucu]ar]y the tryptic activity) are absen[ and when there 1s an
imcrease in sweat chlonde and sodium concentrations Leukocyto
81518 present in the children wath lung infection

Ravorosy —Patchy } h and 3! on
X ray may be more extensive than was expected on physxral ex
b of and 1 atelecta

315 13 very suggestive of the disease Lung abscess may develop
The hem shadow 15 narmwed and the diaphragms are flattened
T A of the 1 staph
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1 I lung mnfe has prolonged Iife The lab y assess

P
ment of the ues of the staphyl 1solated from the
sputum 1s helpful 1n making a chorce of the drug for systemc
treatment Many children have been maimntaned on chemo
therapy for months or years, Frequently 1t has been noted that the
stram of staphylococcus 1solated from the sputum becomes resist
ant to the drug bemg used, but the child continues to do well
In such a situation the clinical response of the patient has to be
the guide to treatment Tetracycline, 5-10 mg /ib daily, has been
used but erythromyemn 1n similar dosage 1s preferred by some
Novob: due to rash producing effects 1s not recommended
Inhalation therapy with antibiotics such as neomycm has been
benefictal In severe cases resistant to the usual forms of treat
ment intravenous vancomycin or rnstocetin may help

In some children small areas of atelectasis have been cleared
by the use of a coughmng )3 E: and d usz
ally have not been of help In a few selected cases where 2 local
1zed area of atelectasis has been present for several months a
lobectomy has been good treatment,

It 1s best to keep the c}nldren out of bed for as long as possible

ve b hutis 15 still the major cause of

death 1n cystic fibrosss of the pancreas Frequently thus 15 due to
orgamisms which are highly resistant to antibiotics Many deaths
occur 1n the 3-5 age group The average length of fung disease 18
about 3 years The prognosis 1s worse when extensive segmental
atelectasis 1s present If the patrent reaches adolescence there 13
usually no progression of the lung disease

PRIMARY STAPHYLOCOCCAL PNEUMONIA IN ADULTS

The Literature on those cases of pneumonta which do not fol
low influenza s comparamely scanty Only recently has 1t been
d that 1 82 termnal

cvem n many panems debxhtated from other causes
Parnorocy —In this type of pneumomnia the predominant
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finding at autopsy 1 a diffuse bronchopneumoma which fre
quently 1s descnibed as necrotic and sometimes also hemorrhagic
Duscrete abscesses are quite uncommon and so 1s empyema

The histology shows many polymorphs and clumps of Gram
positsve coccr in affected bronchioles and the alveolar ducts and
surrounding alveol: are filled with hemorrhage edema flud
Thrombs are common 1n the pulmonary vessels Quite often
Tucroscopic abscesses are found

IncmENcE —Most frequently patients are over 60 years old
but all age groups can be affected There are 2 or 3 men to every
woman with staphylococcal pneumonia

CuwicaL picTURe —In patents who are younger and rela
tively well at onset there 1s increasing dyspnea pleural pan
nigors and a cough The fever 1s high and remuttent and the pulse
1s relatively slow When staphylococeal bronchopneumonia occurs
1n debilitated hospital patients who have been admtted for some
other disease the onset may be marked by fever cough and dysp
nea or mental confusion Sputum production by these patients 1s
not prominent but when 1t does occur the sputum may be blood
tmged Often leukocytosis 1s absent and the mam findings on ex

are crep or rales d th hout the lungs

Ewidence of lobar lid: 18 but d areas
of mmpaired air entry occur Despite mtensive treatment these
Ppatients frequently go downhill rapudly developing cyanosis and
later shock In many ways they resemble the patients who have
concutrent influenzal mfection along with staphylococcal pneu
monia and 1t has been postulated that there might be a predis
posing factor common to both of them perhaps pulmonary
edema which 11 common i debilitated hospital patients

Lagoratory ptagNosis —Thus depends on the predomnance
of staphylococes in the sputum

Ravtorocy —It 13 uncommon to see cavaties mn the x rays of
these patients If they do occur they are usually temporary
Pleural effustons occur but they are less common than n chil
dren Pulmonary mfiltration 1s the only finding that 15 constant
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Occasionally the hilar glands are observed to be enlarged
Proanosis —The outlook 1s ly grave Quute fi
the dignosis 1s only made at autopsy The fatality rate 1s about
80% In one series staphylococcal pneumonta made up 3¢5 of all
pneumoma cases admutted to hosptal, and m another 1t constt
tuted 2055 of all the pneumomas seen In those who recover
there may be residual pul; y fibrosts which with the
disease m young chﬂdren where complete resolution 1s the rule
TREATMENT —If pulmonary edema 1s a factor in the suscepts
bility of debilitated patients any fluid therapy has to be used very
carefully The mam treatment 1s to give an antibiotic which may
be expected to deal with the staphylococer currently present
the hosprtal and as soon as possible to substitute for this the
as nd d by 1n mtro sensitivity tests

PProp;

LUNG ABSCESSES DUE TO STAPHYLOCOCCI

ParnoLocy —Abscesses are most often found at the periphery
of the lung under the pleura They are bronchogenic 1n ongin
startmng as an 1nhalation bronchopneumonia of mfected secre
tions In the less common pyemic type the abscesses are small
multiple and bilatera}

IncioEncE —These cases make up about 1095 of all lung
abscesses About 209 of the patients are infants There1s2 2 1
preponderance of males Usually staphylococcal abscesses do not
follow foreign body inhal or
as s the case with other types of Jung abscess

PrEDISPOSING FACTORS —In about 209 of cases these ab
scesses are seen i patients with emphysema chrome bronchitis
or asthma About 109 of lung abscesses follow attacks of in
fluenza

CuNicaL FEATURES —The patient s frequently prostrated
with an illness of msidious onset The temperature 15 about 104

105° F with a relatwvely slow pulse Generalized sweats are very
common A high pulse rate may ndicate a complication such as
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pencarditis pneumothorax or a large pleural effusion An abscess
can form 1n 5 days or it may form as a late after-event of an ap-
parently healed septicerma, Small amounts of blood stained or
bloody purulent sputum are brought up and thus 1s very simdar
to pus from 2 staphyl 1 skin abscess O« Ily the diag
nosis 1s made on routine chest x ray m a pattent with malaise and
other nonspeaific complamts In about a quarter of the patients
with lung abscess empyema develops and cerebral abscesses can
occur

L TOR ~—The d depends on the pre
dommance of Staphylococcus aureus in the sputum but fre
quently a pre-emptne diagnosis can be made on a combmation of
the clmical findings and the x rays A blood culture should al
ways be taken

Ranmorogy —Due to the bronch ongin and q
distention with air a large cavity does not necessarily mean gross
lung destruction Cavities resemble a soap bubble and may have a
very thin margin In the pyermic type multiple small wooly opact
ties are soon replaced by small empty cavattes

TrearMENT —The main approach here 1s consexvauve and

1 Prolonged antibiotic therapy 1s d the
course of the dlxe:ue bemng followed by frequent x rays The
ofa 1 p must be surgical

Pr -Bef k were lable the

1 children vaned from 25-80% With the careful use of antt
biotics deaths should be rare Usually complete resolution takes
place and follow up bronchograms are normal In about 1092 of
cases there 15 permanent damage usually consisting of munor
bronchrectatic changes

POST INFLUENZAL STAPHYLOCOCCAL PNEUMONIA

PATHOLOGY —At autopsy in the lower half of the trachea
there 13 granulation tissue in place of the normal cihated epr
thelum In some cases ulceration 13 present Lobar pnenmorua
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frequently with pulmonary edema, 15 twice as common as bron
chopreumonta Dry or wet pleunsy 13 sometimes found Abscesses
are rarely apparent to the naked eye although minute abscesses
are frequent Hemorrhage and necrosis m the lung tissue are
common In pauents dying early there may be very httle cellular
reaction on microscopc examunation There 1s a protem nich ma
tenial 1 many alveol and blood 1n others In about two thirds of
post influenzal cases cardiomegaly 15 seen and the myocardium
15 ed, on histol !

BactertoLocY —About one half of the fatal cases show Staph
ylococcus aureus m the lungs at autopsy Many different phage
types may be Ived Next most freqy to staphyl are
¥ and nonhemolytic strey The findngs 1n the
1957 panderuc contrast with those i the 1918-1920 pandemic
when H tnfluenzae was much more common It may be 1n a rare
fatal case that no bactena are found Presurmably, in this case the
T 18 due to the mnfl varus

IncmeNce —Males are three times as commonly affected as
females which differs from the equal mnvolvement of the sexes
fiu The disease 13 commonest i the fourth to the seventh decade

PREDISPOSING FACTORS —About two thirds of post influenzal
prieumonias have underlying diseases such as bronchutis emphy
sema or chromc lung disease hypertension or chronsc rheumnatic
heart disease (particularly nutral stenosis) A number of cases

have d mn the last of pregnancy
CLINICAL PICTURE —A [ which 1s mndi habl
from fl Iobar p may 1pl fi
diately after or 7-10 days after a typrcal flu

Mness cough becomes marked there 15 2 vague discomfort m the
chest and sometunes dyspnea A rapid pulse rate 15 common
Sputum 15 not frequent but when present, 1¢ 15 sticky and may be
tinged with blood Decreased air entry and scattered rales are the
mam findings Depending on the extent of the mnfection rales
may be heard widespread throughout the lung

In fulrunating cases the onset of dyspnea, a high fever chills
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and cyanous 1s sudden usually coming after 1-2 days of influ

enzal symptoms Shock may supervene and may be assoctated
with disonentation or even coma If any sputum s rased 1t 18
{rothy and blood stained Severe retrosternal pan may develop
‘There 15 usually bilateral dullness on percussion with widespread
rales A pleural friction rub 13 occasionally heard Rarely a septi

cerua complicates the pneumonia. Death may occur within 2 or
3 days of onset,

Rupotosy —The « ray picture does not differ from that of
preumonia 1n nominfluenza periods except that the rate of pro-
gnsuon 18 more rapxd

ble individuals should be d
agamst nfluenza 1n pandemxc periods In the absence of pneu
momia influenza 1s best treated without antibiotics to prevent
super infection with resistant staphylococer Confinement at home
1s preferred to treatment 1n a hospital In those with an occupa
tional exposure to staphylococer such as physicians and nurses 1t
18 2 mustake to return to work before full recovery from mfluenza,

T T —The ful cases are an B situa
tion where rapid diagnosis and high dosagc wtravenous chemo
therapy are essential Despite app
some patients die Chloromycetin and nuvoblocm are the anu
biotics of choice at the time of wniting If the strain 1s susceptible
to erythromyen ths 15 a valuable drug

Due to the great outpounng of flud a tracheotomy with
endotracheal suction 15 usually necessary Adrenal steroids may
be b N hin may be y to combat shock

‘The treatment of the nonfulminatmg cases involves the use of
carefully chosen antibiotics for 2 or more weeks

Procrosts —The case fatality of patients admtted to the hos
Pital with pneumonia exceeds 2565 despite antibiotic treatment.
Among 1429 influenza patients i Iran however there were only
two deaths thus indicates that fatal pneumonia cases although
moderately common 1 2 hospital make up a very small portion
of the nfluenza disease picture
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EMPYEMA

Empyema 1n children has already been dealt with, In adults
this complication 1s rare

Parnorocy —Thick yellow pus 1s found compressing the
Jower part of the lung Frequently there 1s also hemorrhage

BactErIOLOGY —Staphylococcus pyogenes 18 usually eastly ob-
taned on culture but 1n a few cases the pus 1s stenle by the time
1t 15 detected

PREDISPOSING PACTORS —Late and inadequate chemotherapy
of staphylococeal preumonta may lead to the development of

1p When posto e mf oceurs after thoracic
surgery 1t 1s most frequently staphylococcal 1n pature In rare
cases 1t may follow trauma to the chest

Cuinrcal FEATURES —When the patient with pneumonsa fails
to thnive and physical exammnation reveals evidence of a small or
moderate pleural effuston we know that the pneumonta has been
complicated by an empyema The final diagnosts depends on a
thoracic paracentests ‘This should not be delayed

LaBORATORY DIAGNOSIS —Patients have a moderate or marked
leukocytosts and a puld anermia

Rapiorosy —Radiology may reveal an empyema where 1t was
not suspected In patients where the diagnosts has already been
made radiology helps in planning the thoracentesis

TreatssienT —The pus present in the chest must be removed
In an early case repeated aspiration should be carried out with
the use of the enzymes streptokinase and streptodornase In some
cases local bacitracin 1s beneficial However mn the majonty of
cases, surgery will be required to provide adequate dramage and
to help in the preservaton of the underlying lung

ProcNosts —With modern treatment deaths should be infre
quent In an occasional patient a pencarditss develops and septi
cemia may follow and later decapsulation of the lung may be
necessary to allow the Jung to function pormally
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Patrorocy —O. Iitis 15 an nfl of the soft
parts of bone wath secondary effects on the bony casing Itas pre
domimnantly hematogenous i ongin, but the infection 1s sometimes
mtroduced directly as n a compound fracture or at the time of
operation In at least one third of the cases, the primary infection
15 boils carbuncles or other

Osteomyelitis 1s a disease of growing bone, only 3% of cases
begn after ossifi 15 lete The 1nfe usually starts
mn the metaphysis where the blood supply 15 ich Trauma mn this
area 15 common and because of the structure of the end artenes
cireulating organisms are trapped It 1s thought by some physt
cians that at this site phagytosls may be so poor that clearance of

1. 15 q Acute il will de
stroy the bone and chronic mflammation leads to bone sclerosts
Further necrosis may be caused by septic thrombosis of vessels
As mfection progresses, 1t erodes through bone and appears be
neath the periosteum In some cases it spreads subpenosleally
without erodmg the cortex, rupturc may occur later with sub-

and smus f Areas of bone lose their
blood supply and die sequestra are formed New bone may be
Ia:d down by the penosteum mn a regular pattern to form an m
voluerum The upper physis of the h all h
of bones at the elbow and both metaphyses of the {emur he
partly or wholly withm the jomnt capsule thus osteomyeliis i

68




OSTEOMYELITIS 69
dwsc regions may lead to septic arthnts of the reighbonng jomnt

~~Hemolyuc Staphyl aureus 13 the cause
of sdopathue h Lits 1 955 of the caws
with 3 caused by smptooocu ! 5 by prcumococet and rarely
by wuch other Staphsl aureus 15
the urual cause m hitis or the

foﬂowmg compound fm:lu!ts but a ;wxcty of other orgamsms
can ba the cauee

NEONATAL OSTEMIS

This infection ss found n ifants under 1 month old and may
be mather benign or severe All cases should be consdered severe
1ubally because aceurate assessment s very difficult and often
must be made X 1y Soft tissue infs are not com
mon 1n the newbom and a bony focus must be suspected In afl
cases whether bergn or severe tenderness of the bone u the ugn
to look for Delay in diagnows may have senaus consequences.

1n the bemgn group—5366 of tatal cases—hfe 1 not m danger
at any tune dunng the course of the disease When the disease s
bemgn we find the maxdla humerus and femur are imvobed
most often but when the disease 1s sesere several bones espeaially
those near the shoulder and the knee are apt to be mvolved
Swelling with or without tkin discoloration 15 found The child 13
imitable especially on handling 1 febnle and has a leukocytous
In some a pseudoparalysis develops beeause of muscular spasm

Aspiration of pus through a short, large-bore needie 18 a useful
technic for diagnosis Thus pus can be tmcd to determine the
nawre of the and also sty

TrearMeNT —Foresgn bodies and loose tecth should be re
moved where necessary Tepeated aspirauions may be required a3
part of the treatment antibotic treatment should contnue for 2t
Jeast 3 weeks Otherwise the treatment 15 25 pyvens below for osteo-
myelitas of older chuldren

Proavests —Records show that fants with untreated neo-
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natal osteiis have a mortality rate of 6095, while among older
children the mortality rate 1s 2255 With eflective treatment the
mortality rate for infants may be as low as 25¢% but a large pro-
portion of these infants may be left with one or more abnormal
Jomnts In other respects the prognosis corresponds with that of
older children

OSTEOMYELITIS QF CHILDREN AND YOUNG ADULTS

Boys between ages 3 and 15 are the most frequently affected
by this disease girls have 1t only one third as often The bones
most often affected are the femur (3855) tiba (38¢5) humerus
(14%) radws (4%) fibula (39%) and ulna (3%) One side 15
as frequently affected as the other Affected children are some
times debilitated by other illnesses such as the common contagious
diseases of childhood Some authors point out that exposure to
cold may be a stgmficant preceding event Occasionally outbreaks
have occurred i circumstances that suggest the presence of 2
bone localizing phage type of staphylococeus

CLINICAL FEATURES —After an mcubation period of malase
lasing from a few hours to a few days there 1s an acute onset
with chill fever and exquusite tenderness over the bone The chuld
1s obviously 11l flushed and bright eyed usually he has a furred
tongue Localized tenderness occurs over one of the long bones
and examnation of this area 1s resented because 1t causes pain In
a few severe cases the p may be sut 1 At 2
slightly later stage i the disease swelling develops and edema
may be present If the femur 1s 1mohed the tenderness 1s usually
1 the popliteal space If the tibra 1s nvolved the tenderness will
be found in the upper growing end

The neighbonng joint may be distended wath fluid from a sym
pathetic inflammatory reaction With co-operation from the pa
tient, a good range of movement will be present but 1f the joint
15 the seat of septic infl the range of t will be
greatly restnicted Aspiration under general anesthesia may be
necessary to make a correct diagnos:s




OSTEOMYELITIS 71

L pIchos1s —A leukocy 18 present with an i
crease m mmmature polymorphs About 5055 of the cases show a
posive blood culture of they are seen in the first week.

Raviorocy —1In the early penod of acute cases no abnormals
ties are found. After 2 weeks or more diffuse osteopoross 1s seen
m the region of the metaphysis and new bone may outline the
raised penosteum. In chronic cases the bone 15 thickened and
shows uregular and patchy sclerosis which has a honeycombed
appearance Sequestra appear as dense loose fragments with 1
regular but sharply demarcated edges

DrFFERENTIAL DIAGNOS1S ~—Acute rheumatic fever has a more
gradual onset. The pam 1s less acute and demanding and the
swelling 1s more defintely localized in the joint. Many joints are
mvolved m rheumatic fever and the leukocyte count s not so
high. In osteomyelitss there 15 2 more sertous constitutional dis
turbance Bacteriological studies of the throat, jomt fluds or
abscess aspirates will assist i making a defimtive diagnosis.

In some children the spread of the disease to the surface may
€2ute 1t to be confused with erysipelas or cellubitis Occavenally
there will be trouble 1n differentiating osteormyelitis from acute
Pyogenic arthritis where there 1s greater spasm of the muscle and
more limitation of movement. Effusion 1mnto the jont space occurs
sooner in pyogemc arthntis than 1t does in osteomyelitis. Trauma
scurvy hemophilia or the crises of sickle cell anemua may occa
sionally cause difficulty 1n dizgnosis

Trearstent —In the years mmediately followng 1935 1t was
realized that early surgery was madvisable as mortality rates ap-
proximated 355 after operations 1n the first week whereas when
surgery was done 1n the second week the mortality rate fell to

13% and m the thurd or subsequent weeks it fell to 105 These
wortality rates of course do not apply today but they illustrate
the need of wating for localization or for antibiotic control of
the mfection Chemotherapy can be started after mvestigations to
establish a diagnosis have been begun or when a bactenological
diagnosis has been made As a rule surgery should not be at
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tempted until chemotherapy of the correct kind has been instt
tuted Imtrally the chemotherapy will be that judged to be most
effective n treating the prevalent staphylococes of the district
This will be partrcularly important m the neonatal group, most
of whom will have acquired therr infection in hosprtal A number
of the older group of chuldren who have acquired their disease at

home will have an tive to the ly used antt
brotics, and careful chorce of anubiotic 1s not so umportant
Ch herapy should be dfora of 3 weeks,

or until after Jocal cultures and blood cultures are sterde The 1m
portance of this 1s emphasuzed by two cases in the hterature 1n
these a [ Jin sensitive staphyl was rsolated from the
bone marrow 28 days and 38 days after the institution of adequate
penicillin therapy Blood cultures at 2-3 day intervals are recom
mended If they are not stenle 3—4 days after the onset of ther
apy the sensitvity of the should be carefully d

The need to delay surgery 1s less obvious n the era of chemo
therapy than 1t used to be The more radical forms of surgery are,
however seldom necessary After aspiration of pus through a
wide bore needle for diagnostic purposes surgery must be directed
toward relieving the pressure and toward draimng the pus Sunple
incsston may be adequate, but remember that, if the case has
lasted for more than 2448 hours the medulla of the bone 1s
probably involved In these cases erther bone dnlling or actual
removal of small preces of cortical bone may be necessary to give
adequate dramnage Recovery without surgery can be expected in
some cases if there 1s a rapid response to chemotherapy but per
sistent symptoms and localizing signs lasting for more than 48
hours are an indication for surgery

In the treatment of chromic or recurrent osteomyelitis careful
x rays should be taken from many different angles If thus fails to
indicate the posttion of sequestra, then tomography may be use
ful If sinuses are present, they should be visualized with hiprodal
before operation 1s contemplated In cases in which there has
been chromc suppuration with discharging stnuses for many years
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p has been dered, but adeq surgical di 2!
m these cases still yields satisfactory results in a good per cent of
ca.scs espmally when 1t 1s used 1n conjunction with appropriate

has many p and 15 the least
desirable soluunn for these chronic suppurative cases
ProuNos1s —Untreated patients may spend from 20 to moare
than 200 days in the hospital with the average stay ranging 80-90
days With modern treatment patients spend an average of 30
days in the hospital the outnde limuts being 10-10D days Re
sponse to 13 best d bya d of the
clinieal state of the patient, the temperature leukocyte count and
the sedimentation rate More than half of the fatal cases die early
generally withun the first 5 days and usually of disseminated py
ema. Ecchymoss 15 common 1n fatal cases Morbidity takes the
form of adherent scars at the site of operation Involvement of
Joints may be followed by ankylosis and 13 dascussed 1n the follow
ing section  About 1065 of d cases develop patholl
fractures and 20% have sequestra which require surgrcal 7e
moval Now that we have adequate treatment sinuses are rare
Amyloid disease 15 a hustonical cunasity that 1s no longer seen
An important sequela to this type of infection 15 lengthening of
the affected imb often amounting to 1 or 2 cm It has occurred
m about half the cases 1 some series but with more prompt
1t 15 dechining 1 f; The y from this
dxsease when untreated has \aned m different series from 35 to
G The rate seems to be hugher following mfection of the ferur
than following mnfection of the tibia and the fibula when other
bones are mvolved the rate 15 lower Deaths from esteomyelitis
have become rare with modern treatment

OSTEOMYELITIS OF THE VERTEBRAE
This dusease 15 suggested by localized pain m the region of the
vertebrae following a pre ewsting septic focus elsewhere The on
set 15 relatively rapid wath fever and leukocytosis
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OsTEOMYELITIS OF LUMEAR VERTEBRAE FoLLOWING URINARY
InrecTIONS —There 1s 2 connection between the prostatic plexus
of vems and the veins of the vertebra This can be demonstrated
by the njection of radiopaque matenal mto the dorsal vemn of
the penis and the appearance of the dye in the region of the
lumbar vertebra

Septic spondylitis affects the lumbar vertebra n 5% b% of
cases the dorsal vertebra 1n 25955 cervical n 10 3%, sacral 1n
17 6% and coccygeal vertebra in 1 6% of cases Cord compression
from spmal epidural abscess may occur

Bacr ooy —The t 15 the stap
m 72% of cases the strep m 15% the p n
3% and a muxed mfection m 8% Other organisms are rarely
causative

Raprorocy —The first signs of damage are rarefaction and
loss of trabecular detail of the bone This leads to a fuzziness
along the upper and lower bony plates of the vertebra With more
severe damage partal or complete collapse will occur In some
cases an early sign 1s the narrowing of the mtervertebral disc
Occasionally subligamentous new bone formation 1s seen

Ducnosts —This 15 now easily done by radwlogy and by
needle bropsy By the latter means, the exact bacteniological diag
nosis and the of the org can be ds d In
certan centers the diagnosis is now made by an anterior approach
to the vertebral bodies by a transcervical transpleural or retro
peritoneal route

TrearMENT —Ths 15 treated with specific chemotherapy plus
support to the vertebrae from plaster, a brace or a corset Spon
taneous fusion usually makes operative fusion unnecessary

P

SEPTIC ARTHRITIS
ParroLocy —In general this is confined to one jomnt The

route of infection may be via the blood as in acute osteomyelitis,
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or it may be a direct puncture injury Recently septic arthnitis due
to staphylococe has been seen as a comphication of steroxd ther
apy The exudate in the joint mav be serous sanguineous or puru

lent mn type
BacrerioLocy —Septic arthnus 1s very often caused by cocer
the s!aphylocol:cx bemg the most frequent Others are gonococe
and and oc

casionally other bactena

CuinicaL FinpiNGs —1Tn the less severe cases the symptoms re
semble those of acute rtheumatism Movement of the joint actively
or pasuvely 15 almost unposaible There 15 severe pamn swelling
and stuffness The patient may complamn of severe pamn on drop-
ping off to sleep at might as the muscular guarding of the joint
relaxes There 15 usually a high temperature with a high leukocyte
count

LABoRATORY DIAGNOSIS —The joint hould be aspirated for
du\gnosm: purposes and any ﬂu:d withdrawn should be submitted
toh and b There should be
an x ray examination to rule out the concurrent presence of osteo-
myehitis or the presence of a foreign body When the joint flurd
shows a cell count of more than 11 000 leukocytes per ce (607
or more of these bemng polymorphs) the cause of the effusion 13
usually bactenal Those fluids with less than 5 000 leukocytes per
¢ and fewer than 5065 polymorphs are Likely to be sterile on
culture

‘TrearmeNT —The joints should be repeatedly aspirated Pera
ailhn or neomvein may be mnstlled 1n the joint in place of the re
moved fluid Most of the other antibiotics are too imtating to be
used for this purpose Concurrent systemic therapy should be
gwven

Aspmation of JoInTs —To enter the hip joint a needle 1s
imserted at a pomt 2 inches below the antenor infenor ihac spine
and pushed upward backward and medially or it 1s mnserted
from the side above the upper border of the great trochanter
pomng inwards and shghtly upwards following the hine of the fem
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oral neck To aspirate the knee joint the patella is pulled away
from the operator and the needle 15 passed obliquely between the
femur and the patella with the quadriceps muscle relaxed With
the knee flexed 50° the joint can be approached through the cen
ter of the patellar tendon The needle 1s paralle] to the long axis
of the femur and penetrates the Ligament to a depth of 1%2-2
mches An anterior approach 1s made to the ankle jomnt between
the lateral border of the peroneus tertius and the lateral malleolus
or between the medial border of the tibulus antenor and the
medial malleolus using a backward and shiphtly d d move
ment A posterior approach can be made between the tendo
calcaneus and the peroneal muscles The shoulder jomnt 15 entered
m the delto pectoral angle directly through the antersor part of
the capsule or between the acromton process and the head of the
with a d d and backward t The elbow
soimt 1s entered from behind diately above the ol
between the epicondyles with the elbow flexed at about 135°, or
at the ateral stte of the olecranon with the elbow at 2 right angle
The wrst joint 15 asp from the p aspect iatel
below the lower end of the radius between the extensor indicis
and the extensor pollicus longus
P —The f 1p 13 better foll g asp1
ration than after open drainage The poorest results are obtamned
on patients between the ages of 6 and 18 The death rate i
Iow
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5 | GASTROINTESTINAL SYSTEM
AND ABDOMEN

THE LIVER and the spleen have excellent natural protection
agamnst staphylococe, whereas the kadney 15 frequently the site
of abscess formation It 1s possible that the amount of reticulo
endotheltal tissue m these organs explans their difference 1n sus
ceptibility to the staphylococcus

Drrect wmvasion of the bowel by staphylococer 1s rare Often
what has happened 1s that the natural enteric flora has been re
duced by artificial means such as the use of broad spectrum antt
biotics Many times we consider that the ubiquitous coliform
orgamsms are merely excretory products but they may have 2
protective function and whibit or destroy staphylocoeci The
natural resistance of the bowel may also be overcome by a large
dose of preformed staphylococcal enterototn

ACUTE SUPPURATIVE PAROTITIS

Patnorocy —With this disease the organism enters the gland
through the parotid duct

BAcTERIOLOGY —Int most cases, a coagulase positive Staphylo
coccus aureus can be grown from the matenal expressed from the
parotid duct Occasionally a blood culture also shows a growth of
Staphylococcus aureus Mixed cultures are uncommon but at
tumes another organism such as a Hemophilus influen ae 1s found

n pure culture
INCIDENCE —Suppurative parotitis occurs most often 1n pa

78
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tients over 50 who are debilitated from some other disease or,
frequently from an operation Cases m young otherwase healthy
adults are 1n the minonty and only occasionally 1 the disease
seen in newborn nfants, Tt affects shightly more males than fe
males The yearly incidence appears constant and no evidence
of a seasonal change has been noted

Prenisposing #ACTORS —Genit ty or g 1 1 op-
erations often predispose to parotitis and 1t often appears after
nasal tracheal or stomach tubes have been used. Prolopged pen
ods of hospital treatment offer an opportumty {or picking up the
epidernic. stram of staphylococcus Many of the affected patients
have poor oral hvgiene, and others have noted that poor renal
function 13 present also but this has not been our expenence

CLINIGAL FEATURES ~—In acute suppurative parotits there 152
rapid onset of swelling occasionally accompamed by pain Usa
ally one gland 1s mvolved but 1 2565 of cases the condition 1
volves both glands, and once 1n a while it will result 1n tnsmus
or temporomandibular jomnt pan On examination the gland 1t
obviously swollen and palpation causes pus to be expressed from
the parond duct Induration of the gland 13 uncommon as 13 &
redness over the gland The majonty of patients have an eleva
tion of temperature which seldom exceeds 102 F  at times the
disease occurs without fever Qccasionally spontaneous rupture
occurs through the skin of the cheek or mnto the anterior wall of
the external auditory meatus

Lazoratory pmeNosts —This 13 best done by culture of the
parotid duct discharge The whate cell count will be found to be
moderately elevated Occasionally difficulty with a stone in the
parotid duct will anse and this can be clanfied by palpation or
anx ray

TreATMENT ~This infection 15 senous and high dotage oral
or therapy 13 definitely ind d The t ther
apy should be controlled by 1 vmo sensitvity tests on the organ
wm which had been solated from the pus and the treatment
should fast for at least 2 weeks to prevent relapse X ray treat
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ment has been used an the past, but published records do not sug
gest that 1t gives better results than anubiotics do Surgery should
not be necessary Iodmne to increase the secretion of the gland, hot
or cold packs locally, lemon juice chewing gum or hot, saline
gargles have been ded No other however,
can replace antibiotic treatment

ProoNosts —In the past the mortahty was 40-60% m this
condition Now with early adequate modern therapy, the mor
tahty should be less than 209

STAPHYLOCOCCAL FOOD POISONING

Parnovocy —This disease 1s due to the ngestion of preformed
taphyl 1 Food § g 15 so rarely fatal that
there 1s no mformation on pathology

BacTERIoL0GY —The causal foods are most often custard filled
balery goods and ham tongue or other cold salted meats (Salt,
inhibrtory for most bacteria does not nterfere wath the growth
of staphylococcr) These foods may contamn up to 100,000 600
staphylococcr per gram

All virulent staphylococes produce coagulase but not all co
agulase positive stramns produce the enterotoxmn responsible for
food p All lase negatne staphyl tested have
failed to produce enterotoxin Both aureus and albus stramns can
be mvolved

A careful epid: logical mquiry ding the food eaten by
the patients may lead to the identifi of the d
food Suspected food should be cultured on blood, eosm methy!
ene blue and Salmonella Shigella agar Stool and vomutus spect
mens should be cultured on the same media to rule out diarrhea
caused by varous enteric pathogens Staphylocaces are not usually
found n the feces.

b —The form of food p g m the
United States 15 this staphylococeal food posoming It accounts
for 50-80¢% of those outbreaks where the cause 1s determined In
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Great Britain the figure 1s much lower, but the proportion of cases
caused by staphylocecs 13 nsing everywhere

Pr FACTORS —Any can be ptible to this
disease 1f he wgests preformed enterotoxin From 70-1009% of
exposed people are affected

Crrvcal FEATURES —About 2 or 3 hours after eating con
taminated food there 15 malawse and distaste for food After this
anorevia salivation nausea vomuting and retching rapidly fol
Tow In severe cases bloody mueus 18 present m the yomitus and
stools and muscle cramps headache and sweating are expen
enced In muld cases diarrhea and abdomunal discomfort may be
the only features People vary in the degree of their susceptibility
10 the enterotoxn for reasons which are still unknown The rapd
onet short duration and usual absence of fever help to du
tinguush this from other infectne food posoning

LAnoraTORY DIAGNOsTs —Culture filtrates made from staphy
lococer obtatned from food suspected of causing an outbreak can
be tested in human volunteers monkeys or kittens The latter test
18 preferred 1n routine in\ estigations

In human volunteers 25 ec of culture filtrate taken by mouth
within 3 hours has caused symptoms which have sunulated the
disease Small amounts of the culture have caused pausea and
mild gastromtestnal distress This method has most frequently
been used for research ins estigations

In monkeys 50 cc of filtrate 13 gven by stomach tube or 1 ec
per kg of buded filtrate 15 given ntravenously After 3 hours
vomiting abdominal discomfort and diarrhea oceur Most of the
ammals recover Tests by this method are too expensive for rou
tine use

In lattens weighung 350-530 Gm 05 m! of potent filtrate
intrapentoneally will cause symptoms This test requires careful
controls with urunoculated broth IWhen the intravenous or mtra
perttoneal route 15 chosen culture filtrates are used that have
been treated with 0 365 formalin and then kept at 37 C until
« and § hemolysins are no longer detectable
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Recent work suggests that enterotoxin may be 1dentified by
1ts infrared spectrum

Prevention —Food handiers with y
should be prolubited from working Unfortunately, asympto-
matic carners can also mfect food therefore personal cleanlness
by food handlers 1s of great importance Low temperature pas
teunzation will kill staphylococes that have been aceidentally
ntroduced and this 15 now applied to custard filled puffs and
other pastry goods It 1s unfortunate that the enterotoxn atself
1s heat stable and will resist bothng Staphylococe: ean produce
enterotoxm 1n 5 hours or less and, therefore storage at a surtably
low temperature 1s very important with food that 1s lable to be
contammnated

‘TrREATMENT —Most cases are self hniting Some symptomatic
improvement may be gained with tincture of opium or kaopec
tate In severe cases intravenous sahne or Ruger’s solution may
be required

Proovosts —The average case Jasts 1-3 days Deaths are ex
tremely rare

bt [

POSTANTIBIOTIC STAPHYLOCOCCAL ENTERITIS

Parnorocy —The bowel contents are hquid and dark green
m color The wall of the bowel s thickened by edema and there
15 a yellow fibrn like b dhering to muldly fored
areas of bowel when the membrane 15 pulled off, the underlying
bowel 1s hemorrhagic Newly mvolved areas will show only con
gestion and edema

Enlarged soft lymph nodes will be found in the mesentery of
the large or small mtestine In some cases both the Jarge and the
small bowels may be affected but usually lesions are chiefly i the
large bowel

BacrerioLoGY —Gram positive coccs ¢an be seen in large num
bers 1n smears made of the stool The stool should be cultured on

blood agar for diagnosis, and a heavy growth of staphylococer will
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confim the tentative diagnosis made on direct smear (Care must
be taken to differentiate active mnfection from the fecal camner
state 1n the latter ease direct smears will show only an occasional
Gram positive coccus ) Staphylococer of the same phage type
may be carned by several patients i the ward Enterotoxn has
been 1solated from filtrates of strams causing this disease

I —There 13 derable variation 1n the incidence
of staphylococeal diarrhea m patients treated with oxytetracychne
As many as 9 cases among 200 patients have been reported butin
general the tnaidence 1s much lower The d.lsease 1s common when
high doses of a broad sp b 11
cm mxtures are used m er a long period The disease huwever
can occur after as Iittle as 4 Gm of oxytetracycline Qutbreaks are
often seen 1n hospital wards

5 I

and postanit
bmm :ta[:h;lacacm! ententis A disease wuh all the clmeal
of hyl 1 entenitis has been
known to occur occasionally after operatmn In a number of pa
tients with enterocohitis cultures of the stool did not reveal staphy
lacacc: However ths is not conclusive because the media used
were usually those normally employed to detect enteric pathogens
and these media are mhibitory for staphylococe: It 15 of some
interest that sections of the bowel of the first-observed case have
been shown to contam masses of Gram positive cocet The two
diseases appear to be 1dentical and may be differentiated only by
factors leading to the lowered resistance of the bowel to staphylo
cocct
Crinicar. picTure —The onset usually occurs 1-6 days after
the b of the ad of the antb ‘There 15
abdornal discomfort and bloating and a nise 1n pulse rate fol
lowed later by a rise n temperature The outpouring of flud mto
the gut leads to oliguria and then anuna In severe cases the triad
of signs 1s shock fever and oliguna The stools are frequent and
flud often contaming blood and mucus Vormiting may be the
predominant symptom or in postoperative cases the flurds suched
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Recent work suggests that enterotown may be 1dentified by
1ts infrared spectrum

PreveNnTiON —Food handlers with staphyl 1 infe
should be prohibited from working Unfortunately, asympto
matic carrers can also mnfect food therefore, personal cleantmess
by food handlers 1s of great importance Low temperature pas

will kil staphy) that have been accidentally
mtroduced and this 1s now applied to custard filled puffs and
other pastry goods It 15 unfc that the atself

1s heat stable and will resist bothing Staphylococer can produce
enterotoxin 1n 5 hours or less and, therefore storage at a suitably
low temperature s very mmportant with food that 1s Iiable to be
contamunated

TreATMENT ~—Most cases are self hmiting Some symptomatic
improvement may be ganed with tincture of opium or kaopec
tate In severe cases intravenous salme or Ringer s solution may
be required.

Proconosis —~The average case lasts 1~3 days Deaths are e<
tremely rare

POSTANTIBIOTIC STAPHYLOCOCCAL ENTERITIS

Pattroracy —The bowel contents are iquid and dark green
1n color The wall of the bowel 15 thickened by edema and there
1s a yellow fibnn hike b dh to mmidly thscolored
areas of bowel, when the membrane 15 pulled off the undeslymg
bowel 1s hemorrhagic Newly miolved areas will show only con
gestion and edema.

Enlarged soft lymph nodes will be found in the mesentery of
the large or small mntestimne In some cases both the large and the
small bowels may be affected but usually Jesions are chiefly in the
large bowel

BacTERIOLOGY —Gram positive cocca can be seen mn large num
bers n smears made of the stool The stool should be cultured on
blood agar for diagnosis, and a ‘heavy growth of staphylotocer wilt
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any broad spectrum drug or combmation of dmgs with supprcs
sive activity agamst coluf should be d

Some have suggested the use of staphyl \|
antitoin hov«cwr the antigeniaaty of ememtc\m 13 vanable and
are dardized agamnst alpha toxun and

not enterotoxun

Patients with postantibiotic staphylococcal ententis present a
very difficult problem in fluid balance A liter an hour for half a
day or longer may be required to keep them hydrated A detailed
mtake and output chart 15 of course essential and the patient
should be nursed m stnct solation

—The p of staphyl 1 ententis will be

directly related to the time elapsing between onset and the insti
tution of adequate treatment In one series of 23 cases 19 of them
were fatal Other series have shown a lester mortality rate

STAPHYLOCOCCAL GASTROENTERITIS IN
THE NEWBORN

Parnorocy —Newborn infants with this disease show many
of the same effects which are found 1n adults The mamn findings
at autopsy are in the gastromntestinal tract and are similar to those
described 1n the preceding section

BacTeRIOLOGY —Gram positive staphylococe: are present mn
farge numbers 1n the stool We find that Staphylococeus aureus
will grow on culture on nonselective media Blood cultures are

usually stenle
ol 1

p g has a way of oc
curring 1n eprdemucs affecting as many as 6065 of the chuldren in
a nursery

Cunicar rreture —If this disease attacks during the first
week of hfe there 15 an abrupt enset of severe retching and vomat
g followed by diarrhea The 1nfant 1s listless bowel sounds are
dimunished or absent the stools are watery green and frequent
Tt may be noticed that other babies in the nursery have a mulder
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from the upper intestine may merease enormously i volume and
have a rice water appearance

In occastonal cases shock will precede diarrhea and cause diag
nostic difficulty The blood pressure should be taken frequently
throughout the course of the 1llness to detect the onset of shock

LaBORATORY DlAGNOsIS —The white cell count rises usually to
15-25000/cu mm, but 1t has been recorded as high as 60,000/
cu mm A moderate nse m blood urea mtrogen and a fall in
serum albumin can be noted

PrevenTion ——To prevent this complicatton certamn things
should be avorded One of them 1s purgatnes which may precip:
tate the condition Another 15 antibiotics, which should be used
only when definitely indrcated and if possible a nartow spectrum

: should be employed Doses of tet: Ine over 1 Gm

per day lead to enteritis more often therefore | Gm dosage 1s
preferred, but 1t 1s unportant to emphasize that this dosage 1s not
adequate for certain serous infections

TReATMENT —This disease constitutes an emergency, and a
bare susp of its p 13 ad reason for starting treat
ment Before deciding which of several effectrve drugs should be
used, 1t would be well to remember that the organmsm which
causes postantibiotic staphylococcal entenitis has almost always
been acquired in the hospital Therefore 1t will probably be very
highly resistant to the most commonly used antibiotics Another
important fact to be conuidered 15 that there 1s an enormous
amount of flurd present 1n the upper gastromntestmal tract This
means that oral medication alone cannot be reled on especially
1n severe cases For iutial use nombxocm 15 favored over other
drugs both for oral and p I use B and
are suitable for oral use and staphylococer are not usually rcsm
ant to them Erythromycin 1s no longer considered useful because
overuse has destrayed 1ts effectiveness It 1s 1mportant not to use

any antibiotic with killing effect on gram negative orgamsms un
less an vitro pount to sts useful Medica
tions which the patient has been getting must be checked and
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phragm may suggest mtra abdomimnal discase There may occur
an extension of infection to the muscles of the lom, downward to
pomnt at the groin medually to rupture mto the abdomen upward
to form a subph abscess or perf the drapt or very
mfrequently, 1nto the colon

LABORATORY DIAGNOstS —The unne 15 usually normal but
occasionally some protewn and pus cells are present Staphylococ
cus aureus may grow on culture Chest x rays should be taken
since 1t was found that 1n one series 10% of cases had perinephro-
bronchial fistula Tests show that leukocytosis 1s always present
and there 18 frequently anemia A negative aspiration of a sus
pected abscess may be muleading so an exploration should he
done if the diagnosis 1s Iikely

Raptorowy —The only speaific indication of this disease on
X ray 1s extravasation of the contrast matenal into the perirenal
area We may find that the psoas shadow 1s absent The normal
excursion of the kidney (not less than one vertebra) 1s decreased
On lateral pyelogram the kidney 1s displaced forwards Occa
sionally osteomyelitis of the ribs or vertebrae 1s present In about
one fifth of the cases there 1s an assocrated calculus

TrearmenT —In early cases of permnephnc abscess it 1s pos
sible that intensive appropriate antibiotic therapy will be curative
However patients are never too 1l for exploration and if there 13
fluctuant pus present surgery 1s indicated A dran should be 1
serted and the wound left open In certain cases a renal lesion or
a calculus may need to be dealt with at a later operation Any
renal infection should be dealt with as noted under renal car
buncle

ProcNosts —Figures for mortality with combined antihionc
and surgical treatment are not available Before we had antt
biotics children who had renal disease in addition to perinephnc
abscess (characterzed by many pus cells n the unne) had a mor
tality rate of 45¢7 Without mtra renal disease there was no
mortality
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diarrheal 1llness Very 1ll children may develop intermuttent toac
contractions of all muscles or severe necrotic skin lesions.

Raptorocy —An absence of the normal ntestinal gas pattern
15 noted on x ray

PreVENTION —Epidemics are to be deplored because the care
ful control of cross infection 1n newborn nurseries will prevent
this disease

‘TreaTMENT —For very muld cases a satisfactory program may
be water by mouth for 8 hours followed by an oral amigen elec
trolyte mixture and then formula devord of sugar Howeser the
maintenance of an adequate flud balance 1s very important espe
cially 1n the severe cases Quite often parenteral Ringer s solution
1s Approp oral b usually
suffices to relieve symptoms Incidentally the tetany like symp
toms do not respond well to intravenous calcium

ProcNosts —Deaths from staphylococcal gastroenterttis are
rare Mild diarthea will usually run its course m a few days Even
the sertous disease lasts less than a week

PERINEPHRIC ABSCESS

Bacreriorosy —This disease 1s most frequently caused by
Staphylococcus aureus

IncmeNcE —Adults are the most often affected by perinephric
abscess but 1t has also been observed in the very young

Cuinical plcture —The general symptoms of permephnc
ahscess are malaise weight loss chills and sweating There 15
usually a constant dull ache i the costovertebral angle made
worse by pressure m the lumbar region The pamn may be in
creased by hyperextension of the lup jowmt and there is some
ability to bend toward the uninvolved side Such symptoms as
distention vormiting cough, dyspnea or diarthea may be present
Unnary symp are rare E may reveal a warm
red edematous mass 1n the lom The breath sounds are dumin
shed A ngid abdomen which 1s a result of fixation of the dia
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with and following surgery Treatment for at least 2 weeks 15 1n
dicated and a month or longer may be necessary

Proonosts —If a follow up check 13 made 6 months to a year
later 1t usually shows a kidney which 1s functionally and ana
tormcally normal

SUBPHRENIC ABSCESS

Patsorosy ~—These abscesses are most often found in the
nght suprahepatic area the nght side bemng three tines as com
mon as the left About 1095 of cases have a serous pleural effu
sion and about 20% have empyema

BacterioLoay —The most frequent causes of subphremc ab-
scess are if and staphyl In about 7%
of cases cultures are stenle the remainder are equally divided
between pure and mixed cultures Staphylococcus gureus 1s an
uncommon sigle cause of this condition—it 15 responuible for
only 10-2095 of cases

INcmzncz —Males predomunate 2 1

PAcTORS —Subpk abscess freq fol
lnws a perforated peptic ulcer (30%) appendicitis (209 o) or
abdominal operations (15%) Less often we find 1t complicating
penetrating wounds biliary disease or carcinoma of the alimen
tary tract

CrinicaL PEATURES —The patient generally complaimns of ten
derness and swelling on the side of the abscess and also of pain m
the right upper quadrant Other common symptoms are vomuting
and distention cough with sputum and dyspnea and diarthea
which may be of senous tmport This 15 accompamed by a con
tinuous swinging fever of 100-102 F There may be a dull per
cussion note at the base of the lung with poor air entry Clubbing
mdicates an mtrathoracic complication

RaproLocy —Absence of radiological change does not exclude
this disease A raised thick poorly defined diaphragm suggests
the presence of an abscess In 15-3065 of cases gas 1s present m
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RENAL CARBUNCLE OR ABSCESS

ParroLooy —A renal carbuncle forms where a senes of small
abscesses have combined to form one large abscess We may find
sloughs of kidney tissue present If the abscess 15 long standing 1t
may have burst mnto the peninephnitic tissues or renal pelvis Most
often only one kadney 15 affected

BacTerionogY —Renal carbuncle 1s caused without exception
by Staphylococcus aureus

Incwence ~—This 15 a very rare disease

CrINICAL FrATURES —The patient first complams of moderate
fever anorexia and achmg pam in the loin There may be a his
tory of sepsis of the shin 1n the preceding months Upon examina
tion one finds tenderness m one lon associated with a smooth
tender swelling of the tissues The mass felt on bimanual exami
nation 1s usually fixed but occasxcnally 1t will move shightly on

A bl 1 symp and signs usually
means that there has been rupture 1nto the renal pelvis—ths 1s
mdicated by gross pus 1n the urine

LABORATORY —Leukocytosis 1s larly found
Staphylococet may be grown on culture from the pus obtained at
operation Usually the blood urea mitrogen and creatinine are
normal or only slightly elevated Pyuria 15 uncommon and the
urine may be normal 1n all respects on routine examnation

RaproLocy ~—Poor function of one kidney 1s 2 usual but not
mnvanable finding The outhine of an enlarged hidney may be
seen The calyx nearest to the mass may be deformed

TreaTMENT —Surgery for renal carbuncle 1s urgent as delay
n treatment may cause mcreased damage to the kidney tissue
The kidney should be exposed and the contents of the abscess
scraped out with the finger or as as altemative the area could
be excised with diathermy One to two hundred cc of pus may
be obtaned 1n this process Nephrectomy should rarely be neces

sary It 1s wise to use 2 prolonged antibiotic treatment starting
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mn the 30-50 age group There 1s no difference n madence 1n
different racaal groups

PREDISPOSING FACTORS —Liver abscess most frequently follows
appendicitis although at times there 13 no obvious preceding m
fection Other cases follow such diseases as cholecystiis other
types of gastromtestinal sepsis or abdomunal trauma

CLiNicAL FEATURES —The onset of a lver abscess 1s acute
with fever chills and marked sweating A dull constant pamn and
tenderness are complamed of 1n the nght upper quadrant al
though sometmmes patients have this pamn in the nght lower chest
If the disease remains undiagnosed for some tume, anorevia
malaise and weight loss become noticeable Jaundice and ascites
are uncommon bemg seen mn less than a quarter of the patients
Nausea and vomiting are rare and should suggest the presence of
some other disease On examination the liver 1s usually enlarged
and the tenderness 1s confirmed

Ruptorocy —This 13 frequently very helpful You will find
that elevation and immobility of the diaphragm are seen most
often on the nght sde If an examination of the barum filled
upper gastromntestinal tract 1s made 1t may show that an abscess
of the left lobe has deformed the lesser curvature of the stomach
Angmgraphy ‘may also help

—A leukocytosis of 15-25 000/cu mm

i found with a predominance of young cells Alburmmura 15 oc
casionally present Exploration with a needle should not be done

PrEvenTION —The best prevention 18 the careful early diag
nosis and treatment of appendicitis and other intra abdormunal
sepsis which used to lead to many cases of hver abscess

TreATMENT —When the abscess 1s single surgery 1s the man
treatment and for this an extrapentoneal anterior or posterior
approach to the liver 1s the most satisfactory Antibiotic coverage
with chl at the tume of can be followed
by more defimtive therapy when a bactenological diagnosss has
been made If mulnple abscesses appear to be present mtensive

! d ch py 13 y Because the causative or
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the abscess When fluoroscoped, the diaphragm will be seen to be
fixed

TrEATMENT —Surgery 1s a necessity here  before operating,
1t 18 only necessary to know on which side the abscess is situated
Exol ferred

P 1P to asp Surgical dramage should
be arded first by therapy with a streptomycin tetracycline combi
nation (1n exp of a colif ) and later with the

drug indicated by 1n vitro testing of the pus obtamned at operation

ProoNosis —There 1s an overall mortahity of 40% Age has
an unfavorable effect Cases occurring de novo have the best
prognosis, whereas those following bihary disease or carcinoma
have the worst Multiple space abscesses are worse than those in
a single space and those on the left are worse than those on the
nght Those patients who have sertous complications do poorly,
emphasizing the need for early diagnosis Extra serous dramage

bined with approp: h therapy mprove the prog;

LIVER ABSCESS

Patrorocy —The most obvious feature of this abscess 1s the
enlargement of the liver to twice its normal size The nght lobe
of the liver since 1t recesves the portal blood dramng the superior
mesentenc region, ts the most often mvolved One may be sur
prised to find 2 pnmary focus of sepsis in the appendix or gall
bladder, and occastonally a generalized pyemia 1s present Two-
thirds of the cases seen have multiple abscesses varying mn sze
Ya-1 m d S rupture has d
1nto the pertoneum or the chest or under the draphragm

BacterRiorosy —E colt 1s the predommant cause (305}

with strep (20%) staphy! (17%) and a nuxture of
these orgamsms (1756) being other causes Occasionally the pus
1s sterde

Incmence —This 1s a rare disease which constitutes only 01—
05 of autopsies Fewer cases occur after appendicinis nowadays
o the age madence 18 higher than at was most of the cases falling
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SEPTICEMIA OCCURS when natural host resistance 1s over
whelmed but the disease continues only because of continual
seeding of the blood stream from some prumary focus Many pa
tents die with ths disease undiagnosed because no one was alert
to this possibility Unfortunately others die even after mtensive
well directed therapy There 1s a great need for improvement in
both diagnos:s and therapy

‘The three diseases descnbed i this chapter have features m
common yet they are different enough to ment the separate dis
cussions that follow

STAPHYLOCOCCUS AUREUS SEPTICEMIA

DerintTioN —Septicemua, 1s the chnical condition m whach
bactena 1n the blood stream cause systemuc symptoms and signs
such as high fever chills and malaise

PaTHOLOGY —Lesions are found most frequently in the respir
atory and in the gemtounmary organs In a munonty of cases
local skin abscesses produce or constitute the mtial infection

Examination of the lung often reveals lobar or lobular pneu
moma which 1s usually hemorrhagic Squeezmng an area of con
solidated lung yields a mixture of yellow pus and blood Areas of
necrosis occur In about a quarter of the cases pulmonary ab-
scesses or septic embol: are found Empyema 1s surprisingly rare
n adults though 1t 1s less rare n chaldren

93
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ganism 15 1nytially unk , bmed with p

1 de and chl iph 115 ded Ths treat
ment should be continued for 6 weeks or for 2 weeks after the
patient 1s afebrile whichever is the longer

ProcNosts —The mortality from Iver abscess without antt
biotics has ranged from 50-90% Cases followmg appendicitis
are grave, because Jtap b are frequently present
Complications, particularly pleural or pulmonary ones worsen
the outlook and the presence of jaundice indicates a serious prog
nosis If the patient has a concurrent pyemua, the disease 1s com

monly fatal
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per cc. of blood This still has a prognostic value Occasionally
the antb of the 1solated from the blood
may change When this occurs a super infection has taken place
as the phage type 1s different

Incmence —Ths 1s an infection of the extremes of hfe All
ages may suffer but 1t 13 most common in those under 10 or
over 50

The sex d iy d tt h most of the age
periods in the ratio of 2 males to every female The exceptions to
this statement are a relatively larger number of females n the
0-9 age group and 1n the 4049 age group In groups over 70
years there are 5 males to every female This may be explamned
partly by the number of cases occurning after transurethral resec
tion of the prostate No particular difference has been shown for
different nationalities or amongst the Negroid and Caucasian
races

Thus disease occurs at the rate of 2-9 cases per thousand ad
mussions tn large general hospitals A study of autopsy statistics
show that the cases of death from pnmary staphylococeal septt
cemia make up 5% of total autopsies Several observers have
found that the mcidence 1s remaiming steady whereas I agree with
those who find that within the past few years there has been a
nise 1 the number of cases occurring 1 hospital at least to the
level which was prevalent before the use of antibiotics

PREDISPOSING AND PRECEDING FACTORS —In the past the mnst

cause of sep has been
rcsecuon of the prostate In different series 10-25% of the total
1 made up of such cases Tn the past 5 years however about 25%
of the cases n large series are persons recerving cortisone or
ACTH About 10-209 have neoplastic diseases most often leu
kerma or lymphoma Approximately 10% are diabetics often
first discovered at the tume of sepucemla Many patients who have
dze of stapl The 1sola

tion of the staphylococcus from the blood 13 of grave prognostic
sigmificance About 40-50%% of the patients with this disease have
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Usually multiple ab: are found throughout the gemto-
unnary tract and i a few cases chronic pyelonephntis 1s present
Ab: m the | I utermne or bladder areas may

F
oceur but are rare Infrequently cases of true pyemia are seen with
abscesses 1n the lung kidney bram, myocardum and subcutane
ous tissues Petechiae are rare i the absence of endocarditit
Involvement of the hwer 15 uncommon and jaundice 1s unusual,
at Jeast 1n adults

The d lar system 1s Ived mn only 5-105 Endo-
carditis may occur The lan,e friable vegetations occur most often
on the mtral valve less often on the mitral and aortic Rarely the

spad or puls y valves are d: i as in drug addicts

who have given themsel without aseptic
I If the dum 1s hed we find that the usual
lesions are discrete abscesses but rarely a diffuse myocarditss 18
present P diis 15 farly as the pred cardio
vascular lesion

The bone lestons of a preceding osteomyehtis may be found at
autopsy but 15 not a late compl of
osteomyelitis Adrenal gland abscess or necrosis 15 observed n only
about 3% of cases but 1s a sertous complicatton Abscess of the
spleen 1s occastonally found

BacrerioLocy —The organism 1s 2 coagulase positive hemo
Iytic Staphylococeus aurens In a small number, probably not ex
ceeding 156 Staphylococcus albus has been recovered repeatedly
Tt may or may not be hemolytic or coagulase posittve Isolation of

both org; 15 rare 1t does occur after
partial mutation of aureus strams to albus In my expenence
three blood cultures are adequate to diagnose the great majorty
of staphylococeal septicemias Cultures taken during hfe rarely
show a muxed nfection but Staphylococcus albus Streptococcus
wiridans or E colt have on occasion been 1solated along with
Staphylococcus aureus If the patient has received antibiotics
bone marrow cultures may still be positive when venous blood 13
stenle It used to be the custom to count the number of colomes
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per cc of blood This stll has a prognostic value Occasionally
the anut of the 1solated from the blood
may change When this occurs a super wfection has taken place,
as the phage type1s different

Incmence —This 1s an infection of the extremes of hfe All
ages may suffer but 1t 13 most common 1n those under 10 or
over 50

The sex d d throughout most of the age
pertods 1 the ratio of 2 males to every female The exceptions to
this statement are a relatively larger number of females 1n the
0-9 age group and in the 40-49 age group In groups over 70
years there are 5 males to every female This may be explained
partly by the number of cases occurnng after transurethral resec
tion of the prostate No particular difference has been shown for
different nationalities or amongst the Negroid and Caucasian
races

Thus disease occurs at the rate of 2-9 cases per thousand ad
mussions 1n large general hospitals A study of autopsy statistics
show that the cases of death from primary staphylococeal septt
cemua make up 5% of total autopsies. Several observers have
found that the incidence 1s remaining steady whereas I agree with
those who find that within the past few years there has been a
nse 1n the number of cases occurring m hospstal at least to the
level which was prevalent before the use of antibiotics

PREDISPOSING AND PRECEDING FACTORS ~—In the past the mast

cause of sep has been
resection of the prostate In different senes 10-25% of the total
18 made up of such cases In the past 5 years however about 25%
of the cases m large senes are persons recerving cortisone or
ACTH About 10-20% have neoplastic diseases most often leu
kemiz or lymphoma Approwmately 1055 are diabetics often
ﬁm d:scow ered at the tune of septicemia Many Ppatients who have
die of )3 The 1s0la

tion of the staphylococcus from the blood 13 of grave prognostic
significance  About 40-50% of the patients with this disease have
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some predisposing cause About 25%% of children have predispos
1ng factors compared with 8595 of adults

CriNicaL FinpINGs —Fulmmating, rapidly fatal staphylococ
cal septicemia 15 rare contrary to prevalent opmton Not more
than 19 of cases have such a course The onset 1 usually moder
ately rapid but not ful The patient lly feels cold
and 1ill and may be confused There are no charactenstic symp

‘TABLE 3 —AnNTIBtoTI6 DRUGS OF CHOICE IN THE TREATMENT
oF STAPHYLOCOCCAL Diszase
Ororz or

Prerzancr Davos Comonents

1 Penathn Outstanding

2 Streptomycin Many resistant strains

2 Erythromycin Low toxsty

2 Novobiocin May produce a rash

3 Ch * For life th nfectiony

3 Rustocetin Has to be grven intravenously

3 Vancomyein Has to be given intravenously

3 Kanamycin Has to be given intramuscularly

4 Furadantin When given intravenously or orally for

unnary tract infections

4 Tetracychine® Many resstant strains

4 Baatratin Manly for oral or local apphcation

4 Neomyan Local application
Sulfa Only as additional drug or for special
Oleandomyan problems with resistant strains

Cnu tgat nwouldpref ¢hsed mah d f b my and ovoboa

Bl 1

toms or signs A nausea ting hrccup
pamn and darrhea are fairly common In a few arthralgia or
myalga occur The temperature 15 usually 103° F or higher

The imtal d 18 freq ly not sep but pneu
monia, heart failure pyeloneph or fever of unk orgin
Fven alert chinicians can make the correct diagnos:s in only about
one thurd of cases

_Alburminuna oceurs m about 75% of patients and about half
of these have hematuna Leukocytosis with more than 10000
cells per cu mm occurs in about 65¢% of cases About 30-505%
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of cases have anema Increased sedimentation rate 1s usual

TreatseNT —Imtially lhn or iof d d e
romyen should be given d the disease was acquired outside the
hospital chlorampherucol and novobiocin f the disease was ac
quired mside After sensitivaty tests the drugs listed in Table 3
can be chosen ding to 1n vitro Early ad
treatment 1s of prime unportance and treatment should be con
tinued for 6 weeks Sometumes when blood cultures become stente
following treatment a single blood culture may disclose staphy
lococer 1f the 18 ible to the k being
used this need cause no alarm but 1t does indicate the need for
prolonged treatment Faiure of the temperature to fall wathin
the first week of treatment should lead to a search for abscesses
The skin renal and penrenal tissues and the pelvis should be
searched by all available technics Empyema should be excluded
also When the temperature 1s normal or nearly so the patient
should be encouraged to move around to avord thrombophlebitis
and subsequent pulmonary embolism

ProcNosts —When patients are treated with the antibiotics

d d by m vitro tests the temp usually be
comes normal within 5-7 days Sixty four per cent of fatalities
oceur within the frst month and 829 withan the first 2 months
Seventy per cent of surviving patients have a hospital stay of 2
months or less With successful treatment the disease seldom lasts
more than 3 months

There are no major residuae following staphylococcal septr
cemma n survving patients Infections of the respiratory system
and the kidneys are of major unportance in prognosis Chest
x rays pyelograms repeated tests for BUN’s and creatinme may

help n judging a p In d cases a of
under 102 F and a whate cell count below 10000 per cu mm
are d with poor With however

there are some survivors 1 this group The best prognosis 15
patients with a maxumal temperature between 102-10¢ C and
with a maximal white cell count between 10000 and 20000
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some predisposing cause About 25% of children have predispos
1ng factors compared with 859 of adults

CrinrcaL FinpiNGs —Fulmmating rapidly fatal staphylocac
cal septicemia 15 rare contrary to prevalent opmion Not more
than 1% of cases have such a course The onset 15 usually moder
ately raptd but not fulmmnating The patient generally feels cold
and 11l and may be confused There are no characterstic symp-

TABLE 3 —Anrizionic Drucs o¥ CHoicE N THE TREATMENT
oF StapuyLococcAL Disease

Oro Ror
Preremence Davos Cu s

1 Pemeilln Outstanding

2 Streptomyan Many resistant strams

2 Erythromycn Low toxity

2 Novobiocin May produce a rash

3 Gt For life th

3 Rustocetin Has to be given intravenously

3 Vancomycn Has to be given intravenously

3 Kanamyein Has to be given intramuscularly

4 Furadantin When given intravenously or orally for

urnary tract infections

4 Tetracycline® Many resistant straing

4 Bacitracin Maunly for oral or local apphication

4 Neomyeain Local application
Sulfa Only as additional drug or for special
Oleandomye:n problems with resistant stramns

€ tans tgtrswuldp f thswed g h d T oth my d  boc

toms or signs Anorexta nausea vomitmng hiccup abdommal
pamn and diarrhea are farly common In a few arthralgia or
myalgia occur The temperature 15 usually 103° F or higher

The mtal d 1s frequently not sef but pneu
moma heart failure pyeloneph or fever of unk origin
Fven alert clinicians can make the correct diagnosis in only about
one thurd of cases

Alburminuna occurs mn about 75% of patients and about half
of these have hematuria Leukocytosis with more than 10000
cells per en mm occurs m about 65%% of cases About 30-50¢%
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1s present. Frequently there 15 pain in the shoulder 2nd 1n the
Lnee and ankle joints but generalized jomnt aches are not uncom
mon Rashes usually of a morbilliform type, are common The
most frequent finding on examiation 1s a cardiac murmur gener
ally systolic n nature and heard best at the apex Rarely a pen
cardial fnction rub may be heard The spleen 15 only palpable i
about one quarter of the patients Central nervous system mvolve
ment 18 common being shown m many ways such as delinum

f. stiff neck or hermiplegia Leukocy 13 present As the
disease progresses a muld anemia develops with the hemoglobin
usually about 9 Gm per 100 cc

Dracnosts —Diagnosis 13 made by the 1solation of Staphyle
coccus albus 1 two or more cultures from the blood Sometimes
the organism may also be cultured n the urine

Raprorogy —Occasionally infiltrations in the lungs are found.
In some cases osteolytic lesions have been seen

DirrerenTIAL D1AGNOSIS —The climeal picture of this disease
18 much more suggestive of subacute bactertal endocarditis due to
Streptococcus vindans than to a Staphylococcus aureus seph
cema Other causes of a mild prolonged fever have to be elim
nated

TREATMENT —Thus 15 1denucal to that given for Staphylocor
cus aureus septicerma.

Pr

P —] of the d disease 13 appro
mately 70-7595 The response to treatment 1s about the same as
1n the aureus disease

STAPHYLOCOCCAL ENDOCARDITIS

Dermvrrion —There 1s no difficulty 1n recogmzing endocarditis
at autopsy It has been suggested that this diagnosuis can be made
duning Iife 1 those who have repeatedly positive blood cultures
1 the presence of definite signs of some type of valvular disease
which may or may not have been present at the onset of the 1n

= fection Significant changes 1 the character of the murmurs
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Anemia with Jess than 10 Gm of hemoglobmn or less than 3
mllion red cells per cu mm 1s present i abous one third of cases
Tt does not seem to have any beaning on prognosis Infections ac
quired m a hospital generally have a poorer outlook, since the
strains frequently are resistant to a number of antibiotics and
treatment 1s thus more difficult The portal of entry affects the
Pprognosts as entry through the respiratory tract through surgical
wounds or following a hral P 15 2s50
ciated with 2 hih mortality rate while septicemias following bone
and joint infections or those with an unknown portal of entry ar¢
associated with a lower mortality

STAPHYLOCOCCUS ALBUS SEPTICEMIA

DEFINITION —Staphyl albus sep 1s present when
Staphylococcus albus 18 1solated on two or more occasions from
the blood of a person who has a septicerma and from whom no
other pathogens are rsolated by blood culture

BacreroLosy —Staphylococeus albus 13 a staphylococeus
which prod porcelain white or snd ly colored colomies
but never produces a yellow or golden pigment Usually these
organisms are coagulase negative and do not ferment mannitol

INcmence —All age groups can be affected but this occurs
most often 1 neonatal children and in puerperal women A2 1
preponderance of males 15 observed 1n this disease as in Staphylo
coccus aureus septicerma

PREDISPOSING FEATURES —This 15 predommantly a disease of
patients with reduced host resistance Many of them have had
rheumatic fever mn the past and a number develop the disease

1 or f

CLm;ch:. rEATURES —The onset 1s msidious with a gradual
malaise and fever frequently followed by shahing chills The pa
tients complasn mainly of symp ferable to the cardiovascu
lar or resprratory systems or the bones and jomnts Dyspnea cough
and sore throat are common and occasionally pleunitic type pan
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15 present. Frequently there 1s pain m the shoulder and n the
Lnee and ankle jounts, but generalized jomnt aches are not uncom
mon Rashes usually of a morbihform type are common The
most frequent finding on exammation 35 2 cardiac murmur gener
ally systolic 1n nature and heard best at the apex Rarely a pen
cardial friction rub may be heard The spleen 1s only palpable n
about one-quarter of the patients Central nervous system mvolve
ment 15 common being shown 1n many ways such as delinum
confusion stiff neck or hermiplegia Leukocytosis 1 present As the
disease progresses a muld anernia develops with the hemoglobmn
usually about 9 Gm per 100 cc

Ducnosis —Diagnosis 1s made by the alation of Staphylo
coceus albus 1n two or more cultures from the blood Sometimes
the organism may also be cultured 1n the unine

RapioLocY —Occasonally infiltranons 1n the lungs are found
In some cases osteolytic lesions have been seen

DIFFERENTIAL DIAGNOsts —The clinical picture of this disease
1s much more suggestive of subacute bactenal endocarditis due to
Streptococcus uindans than to a Staphylococeus aureus septt
cema Other causes of a mild prolonged fever have to be elim
nated

TREATMENT —This 15 1dentical to that given for Staphylococ
€us aureus sept\u:xma

Pr of the d disease 13 approxt
mately 70—75% The response to treatment 15 about the same as
m the aureus disease

STAPHYLOCOCCAL ENDOCARDITIS

Drrmvrmon —There 15 no difficulty 1n recognizing endocardatis
at autopsy It has been suggested that this diagnosis can be made
during 1ife 1n those who have repeatedly positive blood cultures
m the presence of definute s1zns of some type of valvular disease
which may or may not have been present at the onset of the

< fection Sigmificant changes m the character of the murmurs
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while under observation, or embolic phenomena of more than
transient nature mvolving the skin bram, lungs, kidneys or other
penpheral artenes or petechiae, are taken as further evidence 1n
favor of endocarditis

Patrorosy —The valves are affected 1n the following de
scending order of frequency mutral mtral and aortic, tnicuspid
and pulmonary

BactertoLocy —Staphylococcus aureus 1s 1solated 4-5 times
as frequently as Staphylococcus albus In a very occasional case
there may be a mixed infection with staphylocoecus and a strep-
tococcus or other organism

Incmence —In Thayer s large senies of 536 endocarditis cases
Staphylococcus aurens was responsible for 6 9% and Staphylococ
cus albus for 13% At the ume of thxs report 1 the 1930s, the
ratio of T to ditis was 74 1
whereas in the 1940's the rauo was 26 1 A small part of this
ancrease 15 due to addicts who anject narcoties directly into the
blood stream It has been calculated that there were approxt
mately 280 cases per year of staphylococcal endacarditis 1n the
Umted States Approvmately equal numbers of males and fe
males are affected and the ages of the majority of these patients
fall within the third and fourth decades

PREDISPOSING FACTORs —About 5095 of these patients have
preceding chronic rheumatic valvular disease and 25% have
arteniosclerottic or syphilitic heart disease or chronic cor pul
monale The remamder have normal hearts In a recent survey
endocarditis was found m every instance of staphylococcal sept:
cemia with slgmﬁcant valvular dlseasc Narcotic addicts develop
ths disease freq Staphyl d has been de
scribed following mtral val\mlotomy ‘These cases have been due
both to aureus and to albus strans

CLINICAL FEATURES —Imitially the onset 1s that of an acute in
fectious dsease with marked chills Other complamts are of fever
sweats anorexia and loss of weight or malase In some cases
embolization occurs, and in others congestive cardiac failure 15
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found Petcchlal eruphons are very common and are almost but
not ) of ditis 1n the presence of a
posttave blood culture A rapid course 1s not uncommon In some
patients the signs and symptoms of onset may suggest encephaliis

Lasoratory TESTS —The diagnosts depends on solating etio
logic agents from the bload on two or more occasions 1n patients
with cardiac murmmurs

DirreRENTIAL DIAGNOsIs —This 1s difficult but clubbed fingers
and a palpable spleen would suggest streptocoecal endocarditis
Arthnus cough chest pain menmgismus or subcutaneous ab
scesses would suggest staphylococeal endocarditis

‘TreaTMENT —The treatment 1s the same as that for staphylo
coccus sepucerua Massive doses of pemailln are the mam factor
1n recovery from this disease A period of 46 weeks of treatment
ts recommended

ProoNosis —The fatality rate does not differ 1n those infected
with an aureus or an albus stram The age of the patient 1s 1
portant Those over 50 have a poorcr outlook A delay between
enset and affects p

ty
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MENINGITIS

THE DIAGNOSIS of meningitis was first confirmed bacterio
logically by Galippe 1 1889 Dramage of the cerebrospinal flud
intravenous gentian violet bacteriophage and vanous other
treatments were subsequently tried, but the development of the
sulfonarmde drugs provided the first effective therapy

Parnorocy —In staphyl 1 1nfe the are
most frequently mfected via the blood stream but direct spread
from without may follow fracture cranial osteitis (espectally mas
toiditis}, infection of the nasal sinfises or of the soft tissues of the
scalp lumbar puncture or craniotomy

‘We must remember that the cerebrospinal flurd space 1s virtu
ally defenseless because of low antibody titer and lack of fixed
tissue defense cells

Large amounts of purulent discharge tend to collect over the
very vascular convex surfaces of the cerebrum Multiple abscesses
are found 1n the cortex but they are usually not more than 1 em
1n diameter Blockage of the flow of cerebrospinal flud 1s not 2
marked feature but 1t may result from inflammatory adhesions in
the cisternal magna obstructing the outflow of cerebrospnal flurd
from the fourth ventncle

Incmence —Staphylococeal menmgits 1s rare In a total of
1,535 cases of meningitis only 11 cases were due to this orgamsm
In one senes 3855 of those with staphyloceceal septicemia de

102
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veloped memingitis 1t was observed 1 5455 of those with septt
cemia plus endocarditis but 1n only 10¢% of those wath septicerma
alone,

Cuivicar ricTure —The signs and symptoms of memngitis are
not chfferent from those of any other purulent memngitis they
tend to vary with different age groups

Innfants fever vormung drowsiness convulsions and bulging
of the fontanelle are present Newborns may be cyanotic Older
children complamn of headache thev are febnle drowsv vemmt
and may convulse A stiff neck 1s present on exammation In
adults stff neck and headache are the mamn findings Other eva
dence of staphylocoecal disease may be present and as a number
of these cases are dary to end d of the
heart may reveal thus diagnosis

A relatively localized spinal form of the disease sometimes oc
curs It may follow osteomyehitis of the vertebrae or 1t mav follow
an abscess which develops close to the vertebrae Rarely st 1s

duced by lumbar ps or of The onset 1s usually
gradual with severe low back and thigh pan The legs are held in
flexion and leg straightening causes severe pan Constipation 15
« 1 P by urmary The lower limb re
flexes are absent but sensory changes are mconstant Frequently
upward extension of the mfection rapidly changes the clincal
Pictiure to that of generalized cerebrospinal memingitis

L 18 —A defimtne d can only be
made after lumbar puncture In the absence of papilledema lum
bar puncture should be a fixed diagnostic procedure for febmle

) E of the ceret flud shows the

followng

Pressure mereased

Naked eye appearances turbid to puralent possibly xanthochromuc
Sometimes a fine coagulum forms

Cels up to thousands per cc  predommantly polymorphs Large
mononuclear cells are frequently seen A leakage of red cells into
the tpinal flud 1s common

Protemn ncreased In purulent fluad 1t may attan 500 mg per cent
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Chlorides these reflect the serum level but are usually 650-680 mg
per cent

Glucose recedes rapidly from the usual level of 60-80 mg per cent.
A good practice1¢ to do a 6 tube test for sugar *

Lange s collowdal gold menmngric type viz. 0012344310

Smear best made with methylene blue or Wright s stan but a second
smear stamned with Gram s method 1s useful Staphylocacer are
usually very numerous

Culture on both solid and hquid media

TreATMENT ~Several aspects of treatment will be discussed

under this heading
1 Nonspecific rreatmznt Patients with meningitis benefit from

plete rest I Idehyd 02ccof550solu
tion per kiogram ;5 recommended if there 1s great restlessness
1 can best be lled by the use of chloroform

Dehydration 1s very common and the best way of replacing fluds
1s through a stomach tube In cases of the localized spial form of
surgical d byl 1 ded In

an ! case local 1 coll of pus may be
dramed

2 Treatment while auaiting diggnosis If a diagnosis cannot
be made on a direct smear of the cerebrospmnal flid the patient
will have to be treated as a case of meningitss due to unknown
bacteria In thus case the best treatment 1s a combimnation of sulfa
diazine penicillin and chloramphenicol

3 Specific treatment

suLroNaMipEs Although a few cases have recovered with this
treatment these drugs are no longer recommended Application
of sulfonamrdes to the bram directly 15 mmitant and causes con

vulsions
pEntcrLiNy  Even large parenteral doses such as 10-25 mullion

units per 24 hours gue a level of only between 03 to 21 umits
per cc (1 umt effective) the cerebrospinal flud Many pa
tients however have recovered after large parenteral doses of

vSee Alexander H E m Levine § Z (ed) Advan:nm Pediatrics
(Chicago  Year Book Publishers Inc 1947) vol
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penicillin probably due to the greater permeability of the blood
bran barmer when 1t 1s mflamed Intravenous pemcilin may
therefore be tried 1n treatment but a poor clinical response should
lead one to change to more effectine treatment as noted below
Penicillin applied directly to the bramn 18 imitant and should not
be used in doses greater than 10 000 units intrathecally

BAactTRACIN This anubmnc has been used successfully to treat
certamn cases of staphyl For 5000
10,000 wnuts are dussolved 1n 3-5 cc of normal saltne solution and
given mtrathecally once or twice a day for 5-10 days In addi
tion 25000 units can be grven every four hours tramuscularly
for the same period Unfortunately we find that certan strans
are not susceptible to this antibiotic and 1ts use must therefore be
preceded by some ledge of the of the
A favorable consideration 1s that there are no tissue antagonusts to
this medication

CHLORAMP}[ZNXCOL This 1s a drug which penetrates into the

hnotd space 1n ad and 1s the drug of our

choce It should be given 1n high dosage Should the patient faill
to respond to this parenteral pemcillin and sulfa may be tried
while n serious cases intrathecal bacitracin should be used

4 The treatment of shock Shock does not usually occur after
the first day but in the mitial hours of treatment the patient must
be observed closely for 1t Cold and clammy extremities are a
warming sign The blood pressure should be recorded every half
hour The treatment of shock 18 by norepinephrine 4 cc to 16 cc
of 11n 100 000 solution 1n 500 cc of intravenous fluid The giving
of this solution must be controlled by careful and frequent estt
mation of the blood pressure

Proenosis —The alertness of the patient at the beginning of
treatment 1s the single most important prognostic sign The sooner
treatment 1s started the better will be the prognosis If the intra
cranial pressure exceeds 400-500 mm  cerebral anowa 15 mevi
table If the proportion of bactersa to leukocytes in the spmal fluid
13 large 1t 15 believed that one must expect 2 poor prognosis The
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also d d hat on the form of the disease for
lhz: localxzed spmal form has a much better outlook than the gen
eralized form When the patient begins to improve, the white cell
count of the cerebrospmal fhind will rise, and thus sign will be 2
welcome one and should not be erroneously regarded as 1t some
times 15, as a bad sign  Recurrences of menmgitis are rare

AGAMMAGLOBULINEMIA

Ths 15 an absence of serum gamma globulin Usually a defi
cency of immunoglobulin leads to an mcreased susceptibility to
infection Pulmonary infections and menimgitis are the most com
mon mfections found but many complications, usually bactenal
mongin can occur At least 205 of cases descnbed so far have
had hyl fe In !

ed ity to infe 1n infancy or chuldhood 15 con

fined to males panly on a genetic background This 1s a perma
nent defect. Acquired agammaglobulinerma occurs m nfants of
erther sex and 1s of lumited duration It 1s thought that there s a
delay 1n the onset of normal gamma globulin synthesis in the first
6 months of hfe after the decay of the gamma globulin recesved
from the mother The defect can be acquired 1 adults in relation
to a disease of the renculo endothelial system such as malignant

or ! ) It may also be idiopathic or
may be associated wxlh a general hypoproteinemra as for exam
ple n nephrosis Some cases are assoctated with enlargement of

the spleen

TONSILLTIS

Parnorocy —The red enlarged tonsil has pus filling 1ts crypts
and mucroscopic examunation shows loss of the epithelium of the
erypts which are increased in size and filled with purulent exudate
and fibnn The tonsilar substance may be nfiltrated with poly
morphs and an abscess may form Chronic inflammation results
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1 fibrous tissue chol 1 and calcm d hout the
tonsl,

Bacteriotoay —The great majonty of cases of suppurative
folhcular tonullitis 1s caused by Group A hemolyuc streptococes,
but a small and possibly an ncreasing fraction 15 caused by hemo-
lyne Staphylococcus aureus Another small group 1s caused by
Gmup BH mﬂum.ae

1l

P;umxsmsmo FACTORS —Patients hospxtzlxzed for other rea
sons particularly after mampulations 1 the oral cavity ar follow
mg the use of mdwelling oral or nasal tubes may develop staphy
lococeal tonsllibs The use of broad spectrum antibioties also
Ppredisposes to thus infection

Crvicar, praTUrrs —The onset 18 abrupt with a high fever
(102-106° F) dysphagia chlls and malaise Headache nausea
and vomiting are frequent A follicular tonsilitis 18 frequently
accompanied by an exudate on the soft palate and edema of the
whole of the tonsillar beds and soft palate The tonsillar lymph
nodes at the angle of the jaw are swollen and acutely tender and
m a few cases a membrane may form There 1s no clmical method
of differentiating thus from the much more prevalent streptococcal
tonsillitis One should be alert to the possibility of staphylococeal
tonsillitts 1n the patient with tonsillitis who fails to respond to
Percillin wathin 24 hours particularly of the disease has been ac
quu-cd 1n hospital

Staphyl

cannot readily be dif
fnemmed from streptococal 1n a smear and the diagnosis of
tonsilitis depends on culture The leukocytosis usually exceeds
20000 per cu mm The differential white cell count helps to rule
aut snfectious mononucleosis The results of throat culture will
exclude diphthentic and momhal nfection

TREATMENT —These patients should be isolated with mask
and gown 1solation until the purulent character of the tonsillitis
has disappeared or until negatrve cultures are obtamed A hiquid
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diet 18 comforting The best antipyretic and analgesic 1s prompt
specific treatment but aspwin and codeme may be helpful i1
tially tn some patients Imitral systemic treatment wath erythromy
ain or novobrocm in 2 Gm doses daily by mouth 1 divided doses,
1s recommended This can be changed later if necessary after 1n
VItro tests

OTIMS EXTERNA

Parniorocy —The hning of the external auditory canal is
edematous and superfictal eprthelal ¢ells, pus fibrin and organ
1sms fill the lumen

BACTERIOLOGY —Psend, uginosa 15 the pred
causal orgamism (26%) with Staphylococcus albus (22%0),
Staphylococcus aureus (159) E coli (8%) and Proteus (6%)
being the next most frequent causes

Incmence —This common disease affects both children and
adults

Prepisrosine Facrors —Moisture especrally from swimming
and warm weather are common precipitatng causes Trauma
from fingernails bobby pms and similar objects imtiate or ag
gravate the disease

CLINWGAL FEATURES —Early 1tching or pan 1n the external
audtory canal 1s followed by a purulent discharge The patient
will notice that the pan 1s made worse by eating or by touchmg
the ear as 1t also 1s by handling the pinna and the use of the oto
scope The drum 1s usually normal but the pre and post auricular
glands-—and sometimes the cervical glands—are enlarged and
tender The meatal wall 1s edematous and a grayish muxture of
waxy pumlem matrnal and desquamated cells 15 present in the

canal
LARORATORY DIAGNOSIS —It s necessary to identfy the etio

logical agent by culture and establish 1ts antibiotic sensttivitses
DiPERENTIAL DIAGhOSIS —Outitis externa has to be distn
gurshed from chronic suppurative otitis media and a co-existing

otitss media has to be excluded
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‘TreaTMENT —The most important procedure 1s to clean the
canal of wax and debns Freedom from water 1s of paramount
mportance Packing with stenle gauze soaked mn alumuum ace
tate solution 15 beneficial in the acute stages Later an alcohohe
solution of geatian violet should be used

An acd reaction 1s inhbitory to most of the causative ergan
1ums 30 that household vinegar dropped nto the ear 6-8 times
daily 15 a useful domestic remedy 1f an antibiotic 13 to be used a
polymy or a pol b sin
dicated Drops of the same type may penetrate better

Proanosts —Relapses are common

ACUTE OTITIS MEDIA

Parnorocy —Edema of the eustachian tube and the mucosa
of the mddle ear are followed by accumulation of serous muco
serous or purulent flud If untreated the cxudate may lead to
fibrous adhesions

BACTERIOLOGY ~—Approximately 406 of cases of otitis media
are caused by preumococer 25% by Staphylococcus aureus 3%
by Streptococcus mindans and 16% by H nfluenzae The re
maiming 16¢% are stenle on culture The preponderance of Gram
Postive cocct or upper respiratory tract pathogens where the
infection enters via the eustachian tube contrasts with the preva
lence of Gram negative rods or bowel pathogens m chronic sup
purative otiis where the infection enters via the external canal
More than two thirds of the staphylococa 1solated are found to
be resistant to peruaillin

Tnemence —Thus disease 33 found most often 1 young ehul
dren wath the peak of incidence at about age 6 It s especially
frequent 1n the late winter

Prep1sPosNG FACTORS —Children are particularly susceptible
to this disease because the wide short eustachuan tube facilitates
mnfection of the ear Such popular sports as swimming or diving
way be contnibuting causes Where the adenaids are enlarged and
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nterfere with eustachian tube di ge, there 1s Iikehhood of
recurrent otitis

CLinNicAL FEATURES —After a chuld has had an upper respira
tory infection, he may develop acute pamn mn the ear and fever of
100-102° F Very young children may handle the affected ear
and older ones will lain of ab 1 of the voree
and mild or moderate deafness When the fever nses and the in
fection 15 more severe, the pamn 1s very pronounced The throat s
often red Otoscopic examnation will show that the drum 1s dull
and red, first along the malleus and then all over Jater the drum
may bulge With adults or older children one may use a tumng
fork to show that air conduction 1n the affected ear s reduced
The other ear should be mspected carefully, as 1t often becomes
mvolved If the mflammation in the mastoid becomes severe the
postero supenior wall of the external auditory meatus sags there
15 a persistent discharge and the tip of the mastod 15 tender
Later the pinna protrudes the fever nises higher and the patient
15 more toxic

LABORATORY DIAGNOSIS —A culture 13 taken from the mynn
gotomy knife and sensitivaty tests are carried out on the organism
1solated A leukocytosis ;s present

TIAL —F losts can usually be differ

entiated on examunation with the otoscope Otitis externa has
been discussed above

PREVENTION —Prompt diagnosts and treatment of upper re
spratory mfections i young children 1s the best way of prevent
g otitis media

TreaTsent —Early adequate antibiotic therapy may bring
about plete cure and of the abi ) signs i the
drum Incision 1s necessary of bulging of the drum has been pres
ent for more than 24 hours Myringotomy has been thought nec
essary 10 1-25% of the cases m different series When this 1s done
promptly 1t helps to preserve good heanng In view of the etro-
logical bactera 1mtial treatment w::h cnhir pemc‘xlhn, fxythm-

1 or 18

mycn, P
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Agan, the advantages of dranage alone over drainage plus
antubiotics has been demonstrated i some senes It 15 clatmed
that recovery with myningotomy alone takes fewer days than with

bined antih and

ProoNos1s —Deaths following otitis media are now extremely
rare Since the introduction of sulfonamides the necessity for mas.
toidectomy has been reduced from 60 to 2-36% Deafness fol
lows 10 5% or Jess of cases and a chronie discharge 1 about 255

CHRONIC SUPPURATIVE OTITIS MEDIA

Patu0L00Y —The drum 15 perforated Thickemng and re
duphication of the mucous membrane granulation tstue and
fibrous tissue may all be present Adhesions may wnpair the move
ment of the osicles There 1 usually a predominance of lympho
Cytes 1n the exudate Cholesteatoma a collection of cell debns
and cholesterol {requently causes bone erosion which may pro-
gress through the floor of the jugular bulb

BacTERIOLOGY —~When the culture 12 pure the causative or
ganusms are found to be Proteus vulgans 25¢ Pseudomonas
aeruginose 2060 Staphylococcus aureus or Staphylococeus albus
1265 and 2 vanety of other orgamsms. In cases with mxed cul
tures the staphylocover comprise 2565 of the tatal

Incmence —The prevalence of the chrome suppurative dis
€3se 13 steadily fallng due to berter diagnoss and treatment of
acute otius mecha

Pr

racTORs —FEnlarged adenoidal tissue leads to
frequent acute otitis media and an mereased risk of the chrome

ase  Pauents with perennal nasal alfergy are particularly
Prone to this pl Fi ly 2 fanly d infec
tion will lead 10 chronic suppurative otitis media 1 a number
of the younger members

CunicaL, reatures —Following several attacks of acute otiis
the drum ruptures and 2 scanty amount of discharge 1s found
The latter 15 a thick foul smelling vellowssh pus i all ifections
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4 1

except that with pseud which p
green colored pus Deafness of varying degree 1s found, and by
tuning fork test 1t 1s shown to be obstructive in type Vertigo may
occur on applying pressure over the external canal After the
canal has been cleaned perforation of the drum 15 evident and
granulation tissue polyps or cholesteatoma may also be seen

Raprorocy —There may be sclerosis of the mastord eells or
evidence of cholesteatoma on x ray In cases of mastorditis cloud
mg of the mastord cells contrasts with the clearness of normal
cells on the unaffected side Radiology must always be correlated
with the clinical findings

PrEVENTION —Prompt treatment of acute otitis media 1s the

best pi Tonstll y and adenoid y may be
necessary

TREATMENT —Antik lly or locally
or both 15 md; only when E ) 1 testing facilities are

avatlable or if prompt response follows the ntelligent choosing
of agents The ear must be kept clean and dry all foresgn bodies
such as dead ossicles 1 polypr or chol
must be removed Swimming should not be allowed

Despite these forms of treatment the discharge may continue
There are two mamn ind for In the
first situatron  detenoration of the general health with signs of
serious complications and a decrease 1n heaning or a re formation
of polyps should lead to a consideration of operative treatment
‘The second ind for op 18 acute ditts where
mastord tenderness becomes severe, the temperature and pulse
nse the pinna 1s pushed out and down and the patient 1s toxic
‘The more frequent p: di I 2 dified radical o
tomy
ProcNosts —Prognosis needs to be guarded while the ear 1s
stll drasmmg Mild to moderate hearing loss can occur mn up to
506 of untreated cases Tt should be rare tn patients treated

propcrly
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DISEASES OF THE EYE
In healthy eyes staphyl hemol a and

P
corynebactena are found in that order of frequency About 2055
of people have sterile conjunctivae Only 10z of the staphylo-
cocr found 1n healthy eyes are coagulase positive

The antenor chamber and comnea have a natural resstance
but 1t 1¢ hard to eluminate an expenmentally induced staphylo-
coccal infection from the vitreous.

Duwimng any sort of treatment 1t should be remembered that
tears contamn no agglutininy so the defense of the normal con
Jjunctrva depends on mechanical means and upon lysozyme Sterile
dust or any other foreign body will lead to an mcrease i the bac
tenal population. A bandage by decreaung movement and m
creasing heat, also enhances bactenal growth.

ULCERATIVE BLEPHARITIS

B ocy —Hemalytuc Staphyl aureus 1s the usual
cause

Inemence —A moderately common disease with increased
frequency mn older age groups

PREDISPOSING PACTORS -—Patients with this disease may suffer
from recurrent sepsis m other areas the whol: lamﬂy my be
affected. Frequently there 15 an under}:

Crovicar picrere —The patient complamns of soreness and
mitation with sticking of the hids n the mommng Frequent rub-
bing of the eyes 15 common The cilia are surrounded by yellow
erusts scales and septic spots Removal of the crusts reveals bleed
1ng spots The lashes frequently fall out.

Trearsrznvt —Oi removes the scales most easily Vanous local
applxcauom such as gentian wiolet 265 tincture of todine or 3¢5

d mercury may be d mto the d mar
£ at regular mtervals. Systermic antibiotic treatment 1s beneficial
m some cases. All patients should be checked to see if they are
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carrying the same phage type of organism in the nose and such
a reservorr of re nfection should be treated as noted under the
treatment of carners In famihal infections, both those with sepsis
and carmers should be treated at the same time

ProcNosts —Blephantis may lead to loss of some or all eye
Jashes

sty

Synonya —Hordeolum (Laun for ‘barley corn’) The word
sty 15 from Old Enghsh styany a niser  Ths 1s an infection of
the sebaceous glands of the free edges of the eyelids

Bacreriorocy ~~Eight out of 10 patients with styes carry the
same phage type of staphylococcus 1n the nose

Incmence —The eyelids are one of the commonest sites of
staphylococcal infections The disease 1s frequent

PrEDISPOSING FACTORS —This 15 apt to be found in the same
sort of situations as lead to acne Penods of overwork and reduced
general health may predispose

CLINIGAL PEATURES —A sebaceous gland becomes red swollen
hard and tender A yellow point of sepsis forms at the base of one
of the eyelids and the edge of the lid becomes swollen The styes
may appear 1n crops or altemate wath other forms of sepsis such
as acne boils or carbuncles More constitutional upset 1s present
than rmght be expected Single styes heal rapidly after rupture

Treatsent —Hot saline compresses on the back of a wooden
spoon help but they may not be worth the trouble Pulling out

hr: affected eyelash provides d. In
nasal should be dered Staphyl
coccal tovord has been used mn the past for recurrent cases

CONJUNCTIVITIS

Parrorocy —Hyperemta in the conjunctival vessels 1s accom
pamed by diffuse Jeukocy fil of the cony and
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some overgrowth of the epithelium There may be an associated
blepharins

BacterioLoay —Staphylococer and streptococer are the pre
dominant causes of conjunctivitis About 5095 of the staphylo
cocer are coagulase positive Staphylococeus aureus but Staphylo
coccus albus 1f present 1n large numbers can be a pathogen

CuNicAL FEATURES —A subjective gnitty feeling 15 accom
pamed by redness of both conjunctivae by weeping and later by
some mucopurulent dnscharge TIn very acute cases there 13 edema
of the ) ) A it It
accasionally punctu:ng erosions of the comea are seen

In severe cases the preauncular node may be mvolved Chronic
casey may last for years

LazorATORY DlagNoSts —Exudate or smears are collected
from the anesthetized conjunctiva One shde 15 stamed with
Gram s stamn and one with Wrght s, Scrapings help to differen
tate the ausative organism 1n mixed cultures A swab moustened
with saline or broth 11 used to take cultures

‘TreATMENT ~—Staphylococa: are only rarely sensitive to sulfa
cetanirde The muld and superficial cases tequire Iocal treatment
such as washing out with saline Deeper mfections require sys
temu: thuapy Chmmc and recun!nt infections need prolonged
Zinc sulfate Y4

3730 hc\plul m chmmc cases

Procnosts —Conjunctnitis should respond to treatment m
1-3 days

INFECTION OF THE GLOBE
{ORBITAL CELLULITIS)
P FACTORS —O/ 1ly this follows sep!
but 1t usually oceurs after injury or it may be spread from nasal
sinuses or be postoperative
CunicAL EATURES —Edema of the hids and comjunctivae 13
soon followed by severe pain and tendemess of the eye protru




114 STAPHYLOCOCCAL INFECTIONS

carrying the same phage type of organism in the nose and such
a reservorr of re mfection should be treated as noted under the
treatment of carners In familial infections both those with sepsis
and carners should be treated at the same time

ProcNos1s —Blephantis may lead to loss of some or all eye
lashes

ST

SynoNyM —Hordeolum (Latin for barley corn ) The word
sty 1s from OId English styany 2 mser’ Thus 1s an infecton of
the sebaceous glands of the free edges of the eyelds

BacTEroL0GY —Eight out of 10 patients with styes carry the
same phage type of staphylococcus 1n the nose

Incmence —The eyelids are one of the commonest sites of
staphylococeal mfections The disease 1s frequent

PrEDISPOSING FACTORS —This 15 apt to be found n the same
sort of situations as lead to acne Penods of overwork and reduced
general health may predispose

CLINICAL FEATURES —A sebaceous gland becomes red swollen
hard and tender A yellow point of sepsis forms at the base of one
of the eyelids and the edge of the lid becomes swollen The styes
may appear n crops or alternate with other forms of sepsis such
as acne, boils or carbuncles More constitutional upset 1s present
than might be expected Single styes heal rapidly after rupture

TreATMENT —Hot saltne compresses on the back of a wooden
spoon help but they may not be worth the trouble Pulling out
the affected eyelash provides d. In
cases concurrent nasal should be dered Staphyl
coceal toxoid has been used n the past for recurrent cases

CONJUNCTIVITIS

Parnorocy —Hyperemia n the conjunctival vessels 1¢ accom
pamed by diffuse Jeukocyte anfiltration of the conjunctiva and
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STAPHYLOCOCCAL DISEASE of ammals 1s frequent enough
1o be costly but transmission from amimal to man 13 uncommon
Much of the available information 1s quite old with further in
vestigation even more diseases 1n amumals may be found to be
due to staphylococer The field of staphylococcal disease 1n am
mals should be explored more widely

Bacreriorocy —The strams obtaned from anunals differ
three known respects from those obtamed from man Most of the
pathogenic staphylococe 1solated from ammals produce 2 hemo
Iysin while the a | )} 1s ch of infe n man
Alpha hemolysin produces mtense hemolysis immedsately around
the colony while the 8 hemolysis shows a wider outer ring of less
intense cleanng The latter 1s called the hot cold hemolysin as

b at10-20°C 1t

Ammal strams have been shown to be predomunantly of the
47D phage type In man this 1t an uncommon type

A new test observing opacity after growth n egg yolk broth
shows most pathogenic animal strains to be egg yolk negative (no
opacity) whereas most pathogemc human strains are egg yolk
positive (opacity 1s produced) The development of opacity 1s
believed to be due to a lipolytic enzyme

HORSES  SKIN DISEASES

Staphylococcal dermatitis 1n animals mandfests itself in many
forms Classification into distinct entities 15 dafficult

1y
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sion proptosis and difficult movement The red reflex may be
lost of a vitreous abscess 1s present Fever and leukocytosis are
found Later optic atrophy may develop, or pus may appear at
the upper inner angle

TREATMENT —Sepuis of neighboring organs, such as the st
nuses requires b with an
agent likely to penetrate the ocular tissues 15 usually requred It
15 best to avoid surgery unless a fluctuant area 1s noted

OPHTHALMIA NEONATORUM

In the weeks foll the acq of staphyl froma
childs environment conjunctivitis may develop Sticky eye due
to staphylococes in the first month of Life has been found n 155
of children born at home and m 179 of those born 1n the hospt
tal While an eye infection 1n the first week of life 1s unlikely to be

phyl 1 those inf which occur subsequently are
frequently caused by this organism In the 6 months followng the
first month of life a further 1395 of chuldren develop conjunc
tivitis

FURTHER READING

Das T ef ol Chrome suppurative otitis media Study of scnsitvity to
antibiotics of bactena commonly found in chrontc otitis media AMA
Arch Otolaryng 60 158 1954

Dysart B R Otitis media and comphcations Summanes of the biblio-
graphic matenal available 1 the field of otolaryngology Published
yearly mn AM A Arch Otolaryng

Good R A and Mazatcllo W F  Chest disease in patients with agam
maglobubinenua Dis Chest 29 1 1956

Gordon I Ophthalma neonatorum and minor neonatal infection Lan
cet 1 682 1957

Parsons Sir J H  Diseases of the Eye (12th ed London J & A
Churchill Ltd 1954)

Smuth M H D Acute bactenal memngis Pediatnes 17 258 1956

Teng P and Meleney F L The of
with a review of the hiterature and with particular reference to results
wnth bacitracin A report of five cases Surgery 28 516 1950
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‘TreatmeNT —The affected areas should be excised Systerme
chemotherapy 1s intheated

CATTLE. SUPERFICIAL STAPHYLOCOCCAL
DERMATITIDES

Acne

This disease 1s most commonly found 1n the lower part of the
tall 1n poorly kept anmmals It may be widespread throughout a
herd

FuruncuLosis

This disease 15 seen at the base of the teats or on the udder
between them

BoTRYOMYCOSIS

Lesions are found marnly on the udder and less often on the
shoulders neck and back

MastrTIs

Inflammation of the udder n cows s caused du:ﬂy by strep
tacocer or hyl nes E: hia colt
and Pseudomonas aeruginosa and others art less common causal
agents

Patnorocy —A muxture of polymorphs red cells and ep1
thehal cells along with many staphylococa 15 found 1n the acimt
The infection leads to necrosis and small abscesses which are

ume replaced by fibrous tissue
ocy —St of staphyl are toxigemic and
lase positive Staphyl. aureus Inds are that

pemcillin resistance 13 becoming more common Most mulk smears
show an 1ncrease in leukocytes Smears show staphylococe: 1n 7
out of 10 milk samples which grow pathogentc staphylococe: on
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AcNE

Tlus disease 15 not uncommon m horses Heat, tenderness and
a nodular consistency of the skin develop at areas of fnction
particularly the posterior edge but sometimes at the anterior edge
of the saddle for 3-4 inches on exther side of the vertebral column
Monsture predisposes and the disease 15 more common i the
summer or m tropical latitudes i the rany season

Furuncurosis

Thus disease occurs i the same areas as acne

‘TreatmenT —If local antiseptic lottons are not effective, local
antibiotics may be tried Long term low dose parenteral antt
brotics may also help

Borrvomycosis

The name 1s from the Latin meaning cluster of grapes and

fungus  This 15 a fungatng disease of the skin due to Staphylo

coccus aureus It 1s more properly called granulomatous staphylo
coccal disease

Parnorooy —The fibrous polypoid masses are made up of
many mullimeter drameter nodules which compnise many coccs in
a mucmous coating Histological section reveals reddish yellow or
brown gel masses reddish white
granules.

CuinieaL pIcTURE —Lacerations or areas abraded by harness
are especally affected wounds following castration or dacking
may be imolved Botryomycosis may be seen on the withers
shoulder, back or thorax Following involvement of the spermatic
cord septicermc spread may occur in about half the cases and
1n such cases death often follows Abscesses may be found 1n the
myocardium, the kidneys spleen liver, adrenal uterus or bones
The infected cord becomes greatly enlarged sclerotie fibrous and

purulent
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centers at 18-24 hours mcubation (589 accurate 95% false post
tives) With further mncubation for 40 hours digestion occurs
(8095 accurate 7¢% error})

A modified ¥ hnteside test has been described. One drop of
4%% sodwm hydrosde 1s mixed with 5 drops of cold milk for 20
seconds 1f the mixture breaks up mto flakes the reaction 13 post
tive Thus test 15 useful for herd screening as 1t 1s not easily diluted
ocut False ponitives however occur in the finst few weeks of lac
tation Milk 15 cultured 1n the routine fashion to demonstrate
pathogenuc staphylococer, Pour plates are made for counting the
number of organiams per cc. and may be wseful mn gaugmng the
Pprogress of Beta hemolys:s 1s d¢ d at the b
of ths chapter

PrevENTION —Absolute surgical cleanlness 1s essential when
prepanng medications for use in the udder Instruments used
must be thoroughly sterilized

Infected cows should be wolated Healthy cows should be
milked first and mastitis cows last. The udders should be care
fully cleaned before milking Alcohol 705 or chlonine 250 parts
per million are useful for cleaning teats However as 3% of milk
will neutralize the effect of chlonne some farmers prefer phenol
or a quaternary ammontum compound Mastitis 1n a herd has
been reduced by shortening the millung time from an average of
14 mmutes to 5 munutes All milk should be removed at each
milking

In milking trouble may be spread by plugged vacuum Lnes
worn out pulsators or the continued machine milking of a quarter
after 1t 15 dry Teat cups of milkmg machines or the hands of
milkers may spread the disease Attention must be paid to good
management

Calves should be fed pasteunized mulk 1f the herd 1s infected
Straw may stay infected with staphylococer mdefinutely and ths
may be a source of continued mfection

1s much more than
TIUZATMZNT ~—The treatment of this disease 1s best approached
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culture Staphylococer can also be seen 1n ‘umnfected pulk
It may be that later these ammals can be diagnosed as having
mastitis

I —Mastitis 1n freq with age Exam:
nation of milk samples showed pathogemc staphylococer mn 10-
75% 1n different studies The attack rate mn a herd may vary from
1-100% of animals, depending on hods of husbandry and
treatment.

PREDISPOSING FACTORS —Imjuries to the udder court infec
tion Injury may reflect madequate bedding a platform that 15
too short or misuse of mulking machines Muddy yards may lead
to contamumation of the udders The disease 1s particularly com
mon at the time of parturition or of drying off

CrivicaL picTure —Mastitis rarely threatens Life Swelling of
the udder vartes from mild edema to a hard pamful enlargement
of the whole quarter The cow may limp from pamn There 15 2
decrease 1 the secretion of milk, and changes in the milk occur
as noted under laboratory tests

In gangrenous cases the quarter 1s cyanotic, and a bloody exu
date drips from the teat A high fever and depression precede
death When survnnal occurs sloughing of the tissue takes place
at 4-6 weeks and healing at 10~12 weeks

Mastitis 1s commonest 1n cows dunng their fourth Jactation
with a dechine 1n frequency thereafter Chronic mastitts causes 2

crooked bag due to fibrosis The presence of fibrosts 1s con
firmed on palpation

LasoraTory TESTS —There may be a watery first milk with
shred clots and pus 1n the first streams of milk A strsp cup with
a fine mesh wre screen and a black background will show these
changes

In the Hotis test the infected mlk becomes alkahne and
changes bromthymol blue to a green color This 1s a screening
test which 1s better than the strip test 1t can be carmed out m
capillary tubes 1 the field Pathogenic staphylococer are indi
cated by greemsh brown or russet-colored colonies with white
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function 1n the affected quarter occurs in a disappontmgly low
number of cases

ABORTIONS

Staphyl albus was d from semen samples from

a bull used to mseminate 15 cows There were 6 abortions This
same orgamism was obtamed from necrosed cotyledens or from
tan pink tinged pus m 4 instances and was also obtamed from 2
of the aborted cows

HOGS
Turerico CoNTAGIOSA

This disease 13 of sudden onset with vesicles pustules and
crusting It occurs m young pigs in the summer It 1s found on
the head around the eyes and ears and on the flanks

Acne

This 15 also found but st 13 rare It resembles the disease as
descnbed 1n horses

Botryomycosis

The disease occurs rarely m swine usually occurnng after cas
tration It resembles the disease n horses

SHEEP
FURUNCULOSIS

The disease has been described 1 ewes and lambs In such
anumals the lips swelled and so did the skin of the neck and chest
The wool was replaced by pea size ulcerations with a foul smell

ing discharge Local incision and creohin lotion mproved the
condition
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on 2 herd basis, and all the cows should be treated together to
avoid recurrence It 15 believed that 0 1 unit of perucillin per cc.
of milk 13 sufficient to mhibit growth of susceptible pathogens
An effective dose 15 100 000 unts of peneallin per quaster on 2
occasions 2 days apart Procame pentallin gives effective levels
i lactating cows of 02-2 2 umts/cc, 72 hours after admmstra
tion Pentcillin 1n an o1l water emulsion persists for 60 hours 1

tubrtory A b of 1 ruilion umts of
pemctlin plus 1 Gm of dihyd: p by 7
mjection once daily has been ded Certain 5

have clamed good results wyth perucillin and sulfa mxtures
others have not found this Difficulty 1 obtaming cure 15 not
usually related to penreilin resistance but more probably to the
naccessibihity of the organism to the drug Long standing infec

tions are difficult to erad Ammals ext Ily mfected
with lase positve staphyl were not all cured even
after 3 weeks of The shedding of small bers of

} hyl d that infe has not been

eradicated and relapse 1s likely Perucillin treatment of lactatung
quarters 1n the chronic phase usually produces temporary cure
only, and 1t 1s best used 1n quarters obviously mfected Eradica
tion should be trned dunng the dry penod Streptomycin and
pemaillin are only shghtly intatng whereas gramicidin  tyro-
thnen and sulfe des are mod ly or kedl,

Bacitracin was not found to be any better than pentcillin alone
and was not gistic with 1 Ihn A did
not produce better results than penucillin treatment n the same
herd Even ustng total doses up to 1 600 mg over an 8 day penod
1t was f; y Further studres are indicated

Milk from cows recerving pemellin should not be drunk by
human beings dermatitis has been reported in children who have
drunk such milk

Procosts —With staphylococcus mfection the per cent of
recovenes has been as low as 2265 Mastitis causes a drop in rilk
production and a decrease 1n the length of lactation Recovery of
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survive demarcation and sloughing last for months and are asso-
caated with anemma and cachexia

TreatmenT —Affected anmals should be 1solated and later
culled Hands should be washed after handling infected ammals
Penicillin alone or with sulfa should be trted Vacces have not
been successful

Procnosis —Mortality figures vary from 2-2165 untreated.
Lambs may be lost due to the diseased udder being fibrosed and
useless although frequently half the udder remamns functioning

Enzooric STAPHYLOCOCCAL INFECTION IN YouNG
Lasmss Assocatep wire Tic Brre

Thus disease 15 associated wath the presence of ticks (Ixodes
rietnus L} which probably act as a mechamieal aid 1n the de
velopment of the disease rather than as true vectors It has been
described 1in young lambs on hill farms and produces debility or
death

Parmorocy —In the pyemic form abscesses are disserunated
throughout the body

BacterioLocy —The organism 13 a bright orange coagulase
positive Staphylococcus aureus which produces both alpha and
beta toxns The strains are related serologically and by phage
type and are fully sensitive to pemcilln The organism can be
recovered from the local lestons or 1n some cases from the heart
blood

Incmence —On infected farms 20-30% of 2 to 4 week-old
lambs have been found to be imnfected. Older antmals have the
same staphylococe1 present on the skin but are not affected

Cunicat, FEaTURES —The sites of tick bites m young lambs
become inflamed and progress to small abscesses Wounds other
than tick bites that 1s scars of docking of castration or at the
umbilicus rarely develop abscesses The disease 15 only seen in
ammals which are tick infested ‘The organisms can be recovered
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Another outbreak showed skun lesions at the poll, withers back
and rump The ears were peppered with small lesions. The fleece
fell out 1n large areas, and the skin was covered with dried serum
Below this the skin was red dry and covered with small thin
scales The ammals scratched agamst the sides of the stall with
their hind feet Staphslococcus albus was 1solated The disease
was reproduced m lambs by pricking the skin with culture ma
tenal

‘TREATBENT —Spontaneous cure takes place in the majonty of
cases

ProeNoOsIS —A very occasional death occurs

Mastrns

SynoNyms —Mammitis garget, bluebag

PaTrOLOGY —A muxture of polymorphs, red cells and ep!
thelial cells 1s found 1n the acom The infection leads to necrosis
and small abscess or both, which later are replaced by fibrous
tissue

BacrertoLocy —In diff prd hyl or pas
turella have pred as and coli have been
found 1n a few cases Staphylccoccx are often found 1n the gan
grenous type

IncmeNcE —Incidence figures have vaned from 2-25% 1
staphylococcal outbreaks

PREDISPOSING FACTORS —Injury to the teat by the lamb or
from mechanical causes predispose

CrinicaL FEaTURES —Some days (or weeks) after partuntion
the 2mmal becomes anormc febnle (104-106“ F) and may
Timp because of the ¢ H t of the
udder The leg on the affected side 1s swung outwards Palpation
may show that the udder 15 very hard and creamy pus or reddish
flud may be expressed from the teat S may
supervene after hours to days The aimal may die In those who




DISEASES OF ANIMALS 127

CarsuncLE

The carbuncle smmular to that descnbed in human beings oc
casionally develops

Demopectic Manae

Following shedding of the hair demodectic mange (due to the
hair folhicle mite) frequently becomes secondanly mfected with
Staphylococcus aureus

PyopERMA GANGRAENOSUM

‘When untreated some of the above wnfections may progress to
pyoderma gangraenosum sumular to the condition of the same
name i humans

TREATMENT —-In the above five conditions 1t 1s best to choose
2n antibiotic after m vm'o testing of the stran concerned Penicil
Tin T and have
been apphed as louons creams and sprays A synthetic orgame
compound trocyl has been recommended as bemg efficacions
Autogenous bactenns have also been used m doses of 3 cc IM
every other day for 3 to 4 times

Enzyme preparations (Chapter 9) have been useful i cleaning
up dirty ulcerated areas Radiotherapy has been used Four to
six doses of 180-240 roentgens 01 mm of copper filter 30 cm
FHD at 2-3 day mtervals repeated 6-8 weeks 1f necessary

Ormis EXTERNA

In dogs 1t can be caused by Staphylococcus aureus or Staphy
lococeus albus It leads to blockage of the ear canal with purulent
bloody discharge Bacitracin omntment 500 urnuts per gram hiqu
fied in the tube by holding 1t under hot water 1s njected mnto the
ear canal This treatment 1s frequently effective Operation how
ever 1 t y for ad drainage Radiwoth
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from ticks on stck lambs but not from ticks on healthy ammals
Some arumals die 1 the septicemic phase before any meta
static abscesses have formed
In a number of anmals abscesses may cause pressure on the
central nervous system leading to mpawrment of gait or paralyss
DIFFERENTIAL DIAGNOsIS —In Britam the disease may mumic
louping 1l Unfortunately louping 1ll, lamb dysentery or pulpy
kidney may co ewust and increase the diagnostic difficulties
TreaTMENT —Control of the tck population by DDT or other
dips 15 the mam factor m control of the disease The organsms
are sensitive to penucillin but the disease 1s difficult to diagnose
mn nme for successful t A pts to the par
turent ewes were successful m transfernng antibody to suckling
ammals, but the lambs were not protected agamnst a challenge
staphylococcal infection

Botryomycosts

This disease occurs rarely m sheep at the angle of the jaw, on
the shoulder on the undersurface of the thughs and on the scro
tum A staphyl I induced f g disease of the udder
has been descnibed i sheep

DOGS
AcNE
Acne occurs on the face over the bndge of the nose and on the
outer parts of the limbs or mterdigutal areas especually n short
haired dogs

FuruNcurosts

Thus disease 1s common i the same areas as acne It 1s found
1 older dogs, especially hunting and shepherd dogs Mech
1 n

£ h
imitation freq predusp Paronychia occurs
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Runger’s solution 1s better than sahne Penicillin may be given
but as the disease 13 localized to the gut bacitractn or neomycin
by mouth should be effective

ProaNosis —Mortalittes up to 1009% have been reported

RABBITS
Mastrmis

SyNoNYy —Blue breast

Parnorocy —The nature of the disease m rabbuts 13 the same
as that found 1n cows

B. oGy —It 15 pred ly due to hyl
but 15 caused by strep

PREDISPOSING FACTORS —The disease can be spread by suck
ling on another doe the young from an mnfected doe Injunes and
the results of poor housing predispose

CunicaL pieTure —The ammals are febnle mactve and
anorectic The breasts are red and hot then later blue and firm

TrearMENT —Penicallin 150 000 units given once intramus
eularly and repeated if necessary may cure

CHINCHILLAS
STAPHYLOCOCCAL ENTERITIS

A disease called sudden death by breede rs has been shown to
be due to staphylococeal enteritis

PaTHOLOGY —At autopsy the lesions are confined to the
gastromntestinal tract being much more obvious 1n the large than
in the small mtesine The only gross abnormality 15 copious
hquid fecal matter 1n the gut Microscopically multple areas of
focal necross form many shallow ulcers which do not extend
beyond the muscularis They are covered by a pseudomembrane
of fibrin mucosal and inflammatory cells and mmmense numbers
of gram positive coce
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has been used as described under the previous section on skin
lessons 1 dogs.

MasTrTIs

This can occur 1 many breeds but 1t 13 most often found 1
Boxers

BacterioLocy —The disease 1s due to coagulase poutve
Staphylococcus aurens in the majonty of cases

CLivicaL FeaTURES —The udder becomes engorged, red and
tender There may be some decrease in mulk flow, and the bitch
becomes anorectic depressed and often febrile There may be 2
hustory of mastitis 1n 2 previous Jactation

TreATMENT —Some cases have been cured by a mixture of
P IIn and sulfa Prolonged (up to 6 weeks) 13 nec
essary to eradicate the disease If only one gland 1s mvolved the
nipple can be taped off but the pups must be very carefully
observed for the first signs of entertis

EntERITIS OF NURSING PUPPIES

PatsoLocy —The pathology resembles that found 1n the hu
man disease

Bacteriorocy —Coagulase positive Staphylococeus aureus can
be 1solated from the feces and vormitus

IncimEnce —Most or all of the pups i a litter are affected
In large breeding kennels the disease may be eprdemic

CruiNicar FEATURES —Pups suckling from a bitch with mastitis
became acutely 11l and towic with a fever of about 103° F  they
have foamy vomitus and Liqud foamy stools Abdommal pam
results m crymg and the frequent stools lead to excormation of

the anus
Propryraxis —Pups and an mfected mother should be sepa

rated
Trearstent —Withhold food and gwe parenteral fluids
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VEsicULAR DERMATITIS

A vestcular dermatitis occurs 1n chickens There are lesions
which become crusted On removal of the crusts the skin under
neath 1z moist and granulating Lesions are common on the pos
tenor region of the comb and the comb tissues thicken

AVIAN STAPHYLOCOCCOSIS
{OSTEOARTHRITIS INFESTIOSA)

This 15 found 1n young geese ducks chickens turkey poults
and pigeons It has also been described 1n young pheasants and
partridges The birds are usually 5-12 weeks old and the onset
comncides with the change from down to feathers

PatnoLogy —The articular cavities {phalangeal metatarsal
and tibial) and the plantar bursa contan fibnin flaked reddish
green pus In some cascs true osteomyelitis of the tibia 13 present
Ententis may be present the mucosa 1s hemorrhagic and may
show small serosal abscesses In a few cases pyemma 1s associated
with an enlarged spleen and abscesses 1n the lung When the dis
ease has become chronic there 15 thickening of the capsule with
purulent exudates m the joint cavity

BacterioLogy —This 15 caused by Staphylococcus aureus or
uncommonly by Staphylococcus albus rarcly by paratyphoid
Cultures can be obtamed from the joints heart and bone marrow

The disease can be reproduced expenmentally

Propmyraxss —Isolate healthy birds and decontaminate fowl
houses lofts or roosts

In pigeons overexertion due to racing injured wings due ta
fighting and cold quarters all predispose to  wing paralysis 2
manifestation of staphylococcosis

INciENCE —In turkey flocks 2-1090 may be affected It has
been descnbed throughout North and South America and Europe

FACTORS —Wound: duced by fitting, specs
or pxck guards may be the site of entry of the staphylococes
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Bacreriorooy ~—Hemolytic Staphylococcus auréus grow 1o
large quantities, and the coli aerogenes bactena are rare m stool
cultures In Iimated examnations staphylococc: were not ssolated
from the heart or lung

InemeNce —On a farm with 450 breeding animals there were
50 deaths within 6 months

PREDISPOSING FACTORS —The disease has been known to fol
low the feeding of propnetary pellets contaming 02 mg of
chlortetracychne per ounce

Duagnosts —This 1s best made by a direct smear of the feces
corfirmed by cultures on unselective media {see Chapter 5) such
as blood agar, rather than those used for entersc pathogens

CLINICAL FEATURES —This normally alert and very active ant
mal becomes anorectic and lethargic and droops its head Diarthea
develops consisting of frequent semusolid or hquid stools and
sometimes streaks of blood In severely 1ll animals the ears become
cold the mucous membranes are cyanosed and the ammai dies
quietly

TREATMENT ~Bacttracin 25 units per ml and peomyemn 50
units per ml, i the drinking water for 4 days have been found
to be curative

MINK

Abscesses some of which are caused by staphylococer are
found 1n the mouth of mnks associated with presence of a foreign
body such as barbed grass or bone Parenteral pemcallin (150 000

Taglv) ded

unts ) s together with mcision
and dramage

BIRDS

In birds 1 cases of staphyl 1 disease localized to
she skin have been descnibed However a septicemuc disease lo
calinng mn the jomts 1s the predominant disease due to this

organism
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mfection A synthetic orgamc compound ‘Triocyl has been
beneficial in superficial lesions in dogs
Loclu. m-maxoncs —Pemcnllm strepwmw,cm erythromycn

and t line have all
been apphed aslotions ereams and sprays The fear of producing
an allergic d by local I of antit 18 less

acute i amumals whose Iife span 1s short and whose need for
further antbiotic treatment 1s unlikely

Penicaillin ontments contamn 1 000 or 2 000 units per Gm mn a
petrolatum base Streptomycin 50 mg and 100 000 unats of pen
cillin in 7.5 Gm of ointment base 15 used marmly for instilling into
1nfected quarters in cases of chronic bovine mastitis Erythromyecin
ointment 15 195 1n mineral o1l and petrolatum base A combined
omtment of erythromycin (%25 with %29 of neomyem 1s also

available A eream or with 195 chl 1 can
be used The 3% 1 15 combmed with 295

ylocaine for analgesta Bacitracm omtment for anmmals 1s the
same as that for humans 500 units per Gm Baatracin ean be
used to saturate dressings using the material supplied for u'leC
tion The usual b 1s also labl
with 5 mg per Gm of neomycin Neomycin 25 mg and grarmuc
din 025 mg per Gm are supphed in a white wax white petro
latum and peanut oil base These can be used for skmn eyes or
external ear Neomyem 0595 omtment 1s prepared with 05 10
or 25%% hydrocortisone with 159% cortisone it 1s available as
drops or omtment for eye use Triple sulfas (455 sulfathiazole
4% sodmum sulfat de and 4% sul sodmum) are
made mto a spray for topical and ophthalmnc use It must be re
membered however that pus contamns paramumobenzoic zeid
which neutralizes the actions of sulfa

Anmetorics —The same principles of antibiotic treatment
(Chapter 9) apply here as are discussed for human treatment

Pemicallin —Pemcillin 13 avarlable for oral use as tablets of
50000 or 100 000 units or crystalline pemicilin G In small am
mals which are fasting or more than 2 hours postprandial ths 1s
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Acvute p1sEasE —The bird looks ], 15 anorectic and has severe
diarrhea with sulfurlke droppmgs A mild conjunctrvitis may be
noted The metatarsal and phalangeal less often the elbow jomnt
of the wing and other jomts, are hot, swollen and panful The
ammals may be unable to stand When the elbow 1s affected the
wing droops Exammation shows the jomnts to be fluctuant hot
and swollen The birds may die within 2-3 days often suddenly

THE CHRONIC DISEASE —In these cases the birds are sick for
2-3 weeks The jownts show all the signs of inflammation on ex
ammation and are filled with thick purulent find often caseous
m type The systermic upset 1s less obvious Diarrhea 1s present
early but 1s not 18 the brds
squat down on therr hocks or lie with the Iimbs extended bach
wards

The birds may die from cachexia 1n about 2 weeks or they
may gradually recover Morbidity 1s marked and there 1s dwarf
1sm residual thrckening of the joints and an awkward gait Ab
scesses and promment superfictal vems may be present in the
tibtal area

DuonNosts —The epizoottology 1s charactersstic with arthritis
m a number of birds Bactenological confirmation can be carried
out on blood 1n the acute cases or on jomnt flurd m the chrome
cases

TreATMENT —Puncture and antiseptic sriigation of the joints
has been used Systermic antibiotic treatment would also be
helpful

SOME NOTES ON THE TREATMENT OF STAPHYLOCOCCAL
DISEASE IN ANIMALS

Locar appLications —Acniflavine 1 1000 aqueous solution or
Zephiran 1 100 aqueous solution are both useful they are
pamted or sprayed on skin lesions provuided the latter are not
covered by scabs Yellow mercunc ophthalmic omtment can be
used for localized eye mnfections or small areas of wnpetigenous
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given 1n 5 tunes the parenteral dose Pemscllin V' should prove
useful m anmal practice Pemeilln G potassium 1s avadable 1
1 2 5 or 30 nullion umt wvials For more sustained action,
pemeillin G procarne 1s made up as 300 000 umts per cc. in aque
ous solution The dose of penicillin by injection for small ammals
15 150 000-300 000 umes every 12 or 24 hours In large anmmals
1t 15 2 000 unus per Ib every 12-24 hours as 2 mmmum dose

Strep tn ~Supphed m wvials 10 Gm or 50
Gm of powder, this L 18 given larly 1 a dose
of 6 mg per b per day divided mto 2 doses In bovine mastitis
cases 1 Gm an 100 ce of stenle distilled water can be mjected into
stripped quarters

Erythromyecin —This b 15 supphed mn sug ted
tablets of 100 or 200 mg or as the stearate suspension with 100
mg per 5 cc Average size dogs are gnen 100 mg every 6or 8
hours and for larger breeds this dose 1s doubled In larger am
mals 2-3 mg per Ib of body weight 15 gnen every 6-8 hours The
levels obtamned are not affected by food 1ntake

Chloramphenicol —In capsules of 50 100 or 250 mg this 18
given to small amumals i a dosage of 8-25 mg per Ib of body
weight every B hours For larger anunals the dose 1s 500 mg 2 or
3 times dady

Tetracycline —\When mdicated m staphylococeal anfections by
in vitro tests dogs and cats are gren 10 to 50 mg per Ib per
day mn divided doses 1n 100 or 250 mg capsules Intravenously
or mtramuscularly the dose 1s 2-5 mg per b per day In large
ammals the total daily oral dose 13 5-10 mg per Ib Intravenously
or intramuscularly the total daidy dose 13 1~2 mg per Jb 1 acon
centration not greater than 25 mg perec

FURTHER READING

Pusler ${ E and Schwarte L H  Diseaser of Poultry (3 ed  Ames

State College Press 1952)
F‘n{:;':r ?{wz ot ol Duseaser of Cattle A Text and Reference Work

{Evanston I Amesican Veteninary Publications Inc. 19%
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wounds (which became alkahne) and were washed out and re
placed every 5 days as by this time they were ready to pupate A
disagreeable tickling of the wound was prevented by covening the
surrounding skin with adhesive tape Over a 6~ or 7 week period
as the wound healed with granulation tissue the maggots tended
to die out Thus treatment was also used for osteomyelits In one
Ppost war report of 89 patients most of whom had osteomyehtss
there was a recurrence rate of only 56 Children responded bet
ter than adults Recently an antibiotic has been solated from
maggots

AUTOGENOUS BLOOD INJECTIONS —Under anesthesia 20 or
more cc. of the patient s own citrated blood was infiltrated around
the margin of a carbuncle m 2-5 sites or injected intramuscularly
No proof of benefit has been offered but hemoglobin has ant1
bactenal properties

HMODERM TREATMENT
We have made progress n the treatment of staphylococcal
disease but there 15 still a long way to go Guwideposts are now
evident but mn each case vanations in the therapeutic regimen
may be necessary Many but not all patients with severe staphy
lococeal disease can be cured

PrELDMOINARIES TO A PLAN OF TREATMENT

A careful history should be made regarding prior sepsis i the
patient and 1n his relatives Should some of his famuly have sepsis
they should receive concurrent treatment both to the lesion and
the nose One must ask Is this an wmfection acquired 1n the gen
eral community or 1s 1t acquired 23 an immediate or late result
of hosputalization? If the latter 1s true drug resistance can be
expected Again  Is this lesion localized or disserunated? In the
Pperson with recurrent skin sepsis an area of carriage for the causal
strain of staphylococcus must be discovered In 80%% of cases the
causal strain 13 present in the patient s nose and m the remamng
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STAPHYLOCOCCAL DISEASES

STAPHYLOCOCCAL DISEASES have always been mmportant
to the practitoner of medicine Before the discovery of sulfa and
pensciflin many attempts were made to stop chrome disease or to
bring about local, of acute spreading inf A brief note
on these former measures follows

TREATMENTS OF HISTORICAL INTEREST

B, ~Ths has been used n the cases
of septicermia It has not been helpful, for phage cannot be sepa
rated from towin, and so more harm than good may result tech
nucal advances may yet prove it to be of therapeutic value

INTRAVENOUS GENTIAN VIOLET —Cure of staphylococeal sep-
ticenua by mtravenous gentian violet has been claimed but the
blood levels reached do not kil staphylococet 1n vitro

ARSENIC COLLOIDAL MANGANESE AND STANOXYL -—~The use of
arsensc has been abandoned Metallic preg such as Col
lordal Manganese and Stanoxyl (tin) have been used mn the treat
ment of bous without proven benefit Metals are known, however
to interfere with some of the essential enzyme processes of staphy
lococcl

accors —In World War 1, wounds acedeatally contam:
nated with maggots healed well This observation led to their use
10 treatment Maggots were first stenlized of pathogeme organ
yans and fed on a nutrent broth They were apphed to the

[
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ton with staphylococer m ammal expenments we have found
that a short period of fasting does. In addition if oral glucose 1s
gen to the animals dunng the penod of fasting they become
ev:n more susceptible Dermatologists have shown that a high
h mtake 13 a pred cause for skin

Long periods of intravenous feeding with glucose should there
fore be avorded

Frums —Clinicians 1 the past have felt that smalt hlood
transfustons have been beneficial Our serres of patients with un
treated staphylococcal septicerma (seen marmnly mn the preantiby
otc era) showed a mortality of 9555 without transfusion and
855 with transfusion Anemua oceurring 1 systerme staphylo
coccal infections does not worsen the prognass A transfusion
should therefore be given only if there 15 a primary need for such
treatment other than the staphylococcal infection

In staphylococeal entenuis the loss of potassium in the stools
Presents a very difficult problem 1n electrolyte replacement The
ntake and output of both Na and K should be recorded

LoCAL APPLICATIONS -~

Todine —For the preparation of the skin for surgery 1odine 15
efficent economical and effective It has low tissue toiaty and
uts color clearly delineates the area treated Jodine tincture US P
contans 2% 1odime and 2% sodm 1odide diluted in aleohol

Zephiran (Benzalkonum chlorde U'S P) —This 1s a cationic
surface active agent which may be used 1n a 1 1000 tincture
Soap 13 antagomstic and zephiran 1s not effective agamst pseu
domonas which 1s 2 common hospital cross contaminant

Acnflavine N F~This appl mal 1000
1 0 9% saline solution has a wide bacterscid1l and bacteriostatic
effect not markedly interfered with by tissue fluads

TRPATMPNT Or INFFCTPD Arra oF SkiN
There are several agents avalable for the treatment of n
fected areas of skin
Diluted sodsum hypochlonte solution {modified Dakin 3 solu
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cases carnage may occur m the axilfa, the gromn or i the nose
of the spouse or other members of the fanmly

TREATMENT OF THE SEverery Itn PatEnt

There 13 always time to tabe an accurate hustory and ingure
into the pomts noted above A careful physical exammation fol
lows but before treatment 15 started cultures must be taken
When sej or g or both are suspected two blood
cultures Y2~1 hour apart, a unne, a sputum and a nasal culture
are recommended One or all of these will provide a stram for
further testing If the patient 15 obtunded and 1n addion shows
neck stiffness 2 C S F culture 15 ndrcated In a patient who has

a high 3 and a leukocytosis and 15 towc, treatment
with chl un and eryth or novebiocmn should be
begun immediately after cultures have been taken A patient
coma or a patient with staphyl !5 foll

g 10
fluenza requires intravenous therapy as death may follow rapdly
In the latter type of case and in staphylococcal memngitis par
ticular attention must be paid to the symptoms and to signs of
shack and a record of the blood pressure every half hour 1
recommended

PropryLAXIs —Care must be taken to protect susceptible peo
ple such as cluldren and debilitated patients over the age of 50
Prophylaxis means aseptic p d rather than the use of anti
brotic  cover  The use of antibiotics to prevent infection 18 rarely
justified It usually makes certam that the ensuing infection 1
resistant to the cosenng antibiotic

Nurstie —Particular efforts should be made to avord the
spread of mfection from one patient to another and to avoid
spread of the infection from one area to another on the same
patient Dresstngs should be firmly attached and should be occlu
sve, contarunated clothung should be changed and the patient
should understand the measures to avord further contamination

< that full co-operation can be gamed
Drer —Although does not predispose to infec




TREATMENT OF STAPHYLOCOCCAL DISEASES 141

the anterior nares of carriers It 15 also available as an ophthalmic
omtment

Tyrothricin ~—For topical and intranasal use, omntment and
spray NT are avadable in concentrations of 05 mg per cc
Higher concentrations may be irntating

Neomyan —The ointment contains 5 mg per Gm of a st
able base It 15 also labl d with b Ttcan be
used as a spray for treating carriers in 1-5%% concentration

The use of cortisone locally has little to commend 1t except
possibly where edema 15 excessive and interferes with function or
m a rare case with the blood supply Ointments or drops are
available yein or t com
bined with cortisone

SurcicaL TREATMENT ~-It 15 difficult to treat established ab
scesses with antibiotics alone An early staphylococeal infection
should not be neised but after localization has oceurred and
fluctuabion 13 present maston and dranage are mndicated Iner
sion 13 preferred to aspiration except mn the case of septic jomnts
Foreign bodies such as stutches sloughs or polyethylene catheters
cause a five hundred fold mncrease in the pathogenmicity of staphy
lococer injected mto the skin and should he removed from the
wound When a patient who 1s receiving the antibiotic ndicated
by m witro tests continues to have fever a careful search should
be made for a focus of pus and when found 1t should be dramned
This may mvolve surgscal decapsulation of an infected kidney or
dratnage of a perinephnc abscess

Particular attention has to be paid to the care of dischargmg
wounds which should be covered with an adhesive occlusive
covering or collodion Collodion type applications are now avail
able 1n pressurized cans If necessary they should be further cov
ered with waterproof matenal or plastic

‘Tae Cause oF Deati FrRom STapmyLococcn

Preluninary experuments in my laboratory mdicate that death
i muce following the mjection of staphylococc: by 8 different
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tion) N F—Drssolves and destroys bactena pus, necrotic tissue
and organic debns

Gentian violet solution U S P—One per cent i 10 per cent
alcohol 1s messy but very effective when cutaneous ulcers are 1
fected by staphylococes It 1s also asaulable as a 2% solution 12
water

4 ted mercury U § P—Frequently used 1
the past, 1t 1s stll of value, particularly 1n 1mpetigo This official
preparation contams 5% of the salt A 2% ammoniated mercury
omntment has been used 1n ulcerative blepharttis or mn the treat
ment of chronic styes

Acetic acsid —One guarter per cent acetrc acid 1s bactencidal
and 1s consentent for use 1n wet soaks

Streptokinase-Streptodornase NN R—(Synonym  Van
dase®) This 18 a mixture of t d from t 1
streptococct which 1s used to lyse fibnnous and purulent exudates
i dramng sinuses osteomyelitis and infected wounds or uleers
These enzymes interfere with clotting and should not be used
when bleeding 1s present

One hundred th d umts of k and 25 000 units
of streptod with phosphate buffer 1s Iable as a powder
and can be dissolved 1n s2line

Trypsin —(Synonym Tryptar®) This 1s also used for non
surgreal d ! of septc ul As a powder 1t 1s ap
phed for 30 mnutes and washed off or 1t 1s applied as a moist
dressing m 2 dilation of 250000 units 1 25 cc Severe hver dys
function 1s a contramndrcation

Both of the above preparations are antigenic and may cause

allergic reactions

LoGAL ANTIBIOTIC APPLICATIONS —Locally applied antibiotics
frequently produce a hyp reaction  th antibt
otics which at a later date might be needed for parenteral treat
ment should not be used focally

Bacitracin —Baaitracm US P 1 500 unsts per Gm of base
1 effective for treatment of skin lesions and for the treatment of
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general reaction the injections are increased by 0 1 cc weekly up
to 10 ce and this last dose 1s repeated 5 or 6 tumes
Published resutts do not prove that this treatment 1s beneficial
However many chmctans ustng the method for handling prob-
lem cases of skin sepsis have recommended 1t hughly
Cortisone —Ths drug should never be used for mild or med
erate infectiony It 18 now under taal in patients who are critieally
1l from staphylococcal infections. Cortisone i3 known to be the
cause of app! fy 20% of cases of staphylo-
coceal septicernia 1n recent years so it should never be used unless
the 1 vitro senuitivity tests of the infecting stramn are known If
1t1s used 1t should be gwen for a few days only and antibiotics
should be continued for at least a week after the cortisone has
been discontinued Lumited studies companng antibiotics with
cortisone against antit alone 1n the of
and menmgitis have shown no decrease m total deaths or n
deaths 1n the first 24 hours Supenmpased infections with organ
15ms such as Pseudomonas aeruginosa have occurred
Gamma cLosyLiN —Jarge doses of gamma globulin along
with antibiotics protect muce from staphylocoecal infections which
are fatal to mice receming the antibiotics alone Gamma globulin
13 probably free of hepatitis virus and can do htfle harm and 1t
may be benefical to children 1n the first 6 months of life Chil
dren with agammaglobulinerma may be given @ { G of gamma
globulin per kg of body weight intramuscularly ence monthly to
protect agunst the common wnfections Thas produces a level of
approximately 100 mg per cent of gamma globulin wn the strum
In adults doses of 10 to 20 cc intramuscularly given alone do not.
protect against mfectious disease 1n lumited tmals they appear 1o
have a synergisuic effect with antibioties A nse 1 temperature
may occur about 6 hours after the mnjection Thus medscation 13
expensive
NorapreNALINE —From 4 to 32 cc of 1 1000 solution are
added to 500 cc of salne or 555 glucose water and are gnen by
slow wtravenous snfusion This 1s only md:cated of blood pressure
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routes, 13 the result of the accumulation of a defintte number of
orgamisms no matter i which organ this occurs It also appears
that death 15 caused by the coces rather than by their exotoxins
1 believe this 1s evidence in favor of drainmng any localized areas

of pus

Svstesic TREATMENT OTHER THAN ANTIBIOTICS

AnTrToxins —Those prepared n the horse or rabbrt have beest
used 1n the of staphyl ! inf Following skint
testing 1t 15 grven 1n doses of 10,000 to 100 000 umits or 75 to 160

cc mt ly or larly over a peniod of up to 7 days
Good results are claimed but are unsupported by published seres
Toxow —Staphylococcus toxin 15 d 1 with k

hyde The strength 1s measured as the number of dermonecrotiz
1ng unuts of the toxin from which 1t was made The umt of toxin
1s the least amount which will cause an area of erythema with 2
central necrosis at least 5 X 5 mm 1n area The toxotd 1s sup
plied 1n 100 units per cc and 1000 unuts per cc dilutions If an
mtradermal skin test with 1 unit 1s negative the toxoid 1s admn
istered at 2-7 day ntervals starting with 001 cc of the 1000
units per cc strength larly or sub ly Ina
course of 11 my the dose 15 gradually dto10cc
There are no modern papers on the use of toxoid, and 1t 1s prob
able that 1t has little to offer i the place of a carefully planned
treatment schedule which includes antibiotics

AuToGENOUS VACCINES —These have been prepared for the

of chronic staphyl 1 disease Four to six 109

horse serum or other nutrient agar slopes are seeded with the
staphylococcal stran from the patient After overnight ncuba
tion the colomies are emulsified 1 0565 phenol saline solution
and standarduzed by opacity reading to 1 bilion (10°) cells per
cc. After further meubation for 2448 hours, sterthity tests are
camned out and then are repeated following bottling

Following a prelumnary negative intradermal test 02 cc of
the vaccne 1s given subcutaneously If there 1s neither local nor
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@

Treatment should be started empurically that is by an aware
ness of the of the prevalent strams of staphyl

m the particular environment but 1n any other than a trvial
nfection this approach must be confirmed by in vatro senst
tvaty tests The cost of such tests 1s approximately equal to the
expense of one day in the hospital

Pus must be drained. If response to treatment 1 madequate a
search for trapped pus should be made

The temperature falls ke a bouneing ball therefore treat
ment should not be changed too soon If the patient feels bet
ter let well enough alone

Certain preferences m the use of the different antibiotics are
based on theory and expenence These are summarized in Tables
3 and 4 More detailed notes on use of each of these anubiotics
follow Further details ding the of antih

nto body cavittes (Table 5} and the time of their peak action
(Table 6) as well as the degree of resistance to antibiotics to be
expected 1n different types of practice (Table 7) enable a physt
cian to make hus choice of drug mtelligently When rapid effec
tive 18 required therapy may be given
and to do this with more than one drug at a time an awareness
of the compatibilities of these agents 1n solution 1s required Thig
knowledge 15 summanzed in Table 8

~

o

Penicrinn

Ths 1s the b of choice for hyl 1 infe
Tissue components necrotic tissue and pus do not sigmficantly
interfere with ats action No penicithin dependent strans of staph
ylococer occur Resistant strams are mawly found mn hospitals
where they are an expression of widespread cross infection wath
a few drug defymg stratns Perucilin 15 well absorbed with sub-
For high mtial levels the
crystalline dmg 15 preferred Al types of mfections due to sensi
tive strains respond to perucillin therapy but with menmgeal 1
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cannot be mamtained by simpler means As the blood pressure
responds rapidly and markedly a careful record of the blood
pressure must be kept at 5 to 30 muute intervals

ANTIBIOTICS AND SIMILAR PREPARATIONS

WHEN TO TREAT WITH ANTIBIOTICS —Small pustules are best
treated by relying on the patient s natural defenses An occlusive
dressing will prevent spread and may hasten healing The pa
tient s symptoms and signs are the best guide to the need for
treatment Chills fever or Ieukocytosis in the presence of a known
staphylococcal mfection usually justfy systemic chemotherapy

TABLE 4 ~—CLASSIFICATION OF ANTI STAPHYLOCOCCAL

Anrmtorics

Prosanny Bacte fet ¢ Presaniey BACTERIOSTATIC
Penieillin Tetracyclines®
Streptomyesn Chloromycetin
Tyrocdin Novobiacin
Bacitracin Erythromycin®
Vancomyen Oleandormyen
Kanamyein Sulfa
Rustocetin
Neomyan
Furadantin

I hghdossg may be bact nadal

PrINCIPLES OF ANTIBIOTIC TREATMENT

Antbrotics should be used only when clearly mndicated

“There 15 no panacea in the treatment of staphylococcal 1afec
fions Shill and knowledge must be applied to the treatment of
each case

Bactericadal antibioties are preferred over bacteriostatic ones
(Table4)

Use a full dose of antibioties for an adequate length of time
A pw pownted attack with a narrow spectrum drug 15 better
than the use of 3 wide spectrum antibiotic

3 2 -

(T3S
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fections 1t 1s difficult, 1f not impossible, to get adequate levels
the cerebrospmnal flurd without mtrathecal mjection Wath relz
twvely resistant orgamisms the hugh levels required are best at
tamed with crystalline p Ihin given by
dnp Procaine pemcillin should never be given intravenously
Toxicrry —Severe anaphylactic reactions oceur after the use
of pemcillm tablets lozenges aersol, eye omtments and wound
dressings, as well as after injection Anaphylactic symptorns may
develop within seconds and death may follow 1 a few mnutes
The speed of reaction may be related to accidental intravenous
mnjection Pemicillin O and G are not different antigenically

TABLE 7 —Gume T0 THE SENSITIVITY OF STRAINS OF
STAPHYLOCOCCI TO ANTIBIOTICS

In Hosprras IN Gengran, IR VETERINARY

PracTice PaacTicE Puacrice
Penscillin 15-20% 70-80% 70-90%
Streptomycin 30-40% 60-70% 100%
Erythromyan 70-85% 95-1009 100%
Novobiocin 90-95% 100% 100%
Chloromycetin 95% 959 959
Tetracychne 30-407 60-70% 100%

1 1

use of or cortisone has not proved
effective and may give a false sense of secunity

Skin tests are a warning when they are posttive, but a negative
test may muslead as 1t gives no assurance that 1t 13 safe to use the
drug Careful inquiry mto previous expenence with penucilln 15
more helpful

The first dose of parenteral or oral preparations should be
grven mn the doctor’s presence if the patient has had previous pen1
allin At the first sign of a reaction adrenalin should be given

Before pentcillin 15 njected, the plunger must be pulled back
1o be sure that the needle 1s not 1n a vern Thus 18 partcularly true
of procame penaillin because the 600 000 umits of procamne pent
cillin contains 240 mg procaine base and more than 8 mg per
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minute of procamne intravenously produces flushing dizziness and
generalized numbness,

Anaphyl: shack when perucillin s taken by mouth or 18
otherwise absorbed should not come as a surprise There 18 much
laboratory and climical expenence to show that a sensitized am
mal or man will react anaphylactcally if the antigens are ab-
sorbed from the gastrowmtestinal tract, For example serum from

TABLE 8 —A Gumr yo THe Mxrio or ANTisioTcs
ror InTRAVENOUS Use

P
x i
PR -

8 [ 5 ]

o3 8088 ;8o

i Eof £ I

i E 3 2 & 3 : 3§

Perucillin - ¢ ¢ ¢ 1 1 ¢ ¢ ¢
Stepomyen ¢ — ¢ I € € € C —
Eythoryen ¢ ¢ —~ 1 € € € € ©
Novototin c 1 1 - 1 1 1 1 C
Choromyeesa € ¢ € I € € C € C
Tetracycline 1 ¢ ¢ I — € € ¢ C
Yancomyan 1 ¢ ¢ I ¢ — ¢ 1 1
Ratocetin G € ¢ 1 € ¢ — 1 €
Bacstracin ¢ ¢ ¢ 1 €© 6 1 — @
SdSifsdawne ¢ € € € € 1 € € —

1 = Tacomparity C = Compatitl

an egg sensitne child placed in the skin of a normal man s back
will cause a wheal reaction 1f the man cats an egg On the other
hand we know that anaphylactic sensitization to the immense
vanety of foods and medicines used by man evervwhere 15 com
paratively rare  we do not attempt to produce anaphylaxis i the
Laboratory by feeding the antigen because we know that ingection
13 Tauch mare Likely to succeed.

Since perucitlin 13 the chief antibiotie habitually given by m
Jection there 1s need for as to what the inaid of




150 STAPHYLOCOCGAL INFECTIONS

penicallin reactions would be 1if 1t were habitually used by mouth
as are the other antibiotics. This 1mportant question has not been
answered Pemcilltn 1s much the best antibiotic 1n many situa
tions and anything that would make its use safer 15 of first
portance
PREPARATIONS AND DOSAGE —It 1s recommended that mxtures
of pemicillin with other drugs be avorded Crystalline penicillin G
1n doses of 300 000 units once or more daily 15 given to adults
t or larly Large doses of pemcilln G
mtravenously—up to 80 rullion umits a day-—are sometimes
needed n staphyl fe I hecally 10-20 cc of
an aqueous solution with not more than 1,000 units per cc s
ded Penicillin G p: 15 given to adults in 600 000
umts or greater doses once datly Benzathine penaallin G 600,000
umts or 1200000 units can be given once every 1 or 2 weeks 1n
adults and gives satisfactory therapeutic levels
Crnpren —Five thousand to 10 000 umts per Ib every 4-12
hours
P IN V —Ph hyl p tlin 15 an actd salt which
passes through the h unch d subseq absorption 13
good but not quite as good as with m)ectmn Only 355 of pent
allin V given can be recovered from the urme compared with
60%% of injected pemcallm It 15, however the most effective form
of oral p lin and fz bly with Ilin gven
by mjecnon It wall probably replace parenteral therapy for all
but the most sertous mnfections
PreparaTIONs —Tablets or capsules are of 200 000 umts {125
tng ) or 500 000 unuts (300 g )
Dose —Thus 1s to be used 1 dosage equal to or shightly greater
than that used parenterally

Tie Use oF PENICILLIN 1N PENICILUN RESISTANT
INFECTIONS
There are three situations in which penicillin has been effec
tie despite 1n vitro tests to the contrary In some studies lesions
3
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due to pertaillin resistant staphylococet have healed when treated
with perueilin almost as quickly as those due to sensitive stramns
In a second situation recovery from staphylococeal endocarditis
has been stated to be directly related to pemaillin therapy ure
spective of the of the stramn to P
Lastly muce infected with a pemucillin resistant stran hve longer
when treated with penueillin than when untreated

Any population of bactena 1s made up of indvidual bacterta
of varymng sensitiaty to pemcillin It 1s possible that the majonty
of a population of staphylococer rught be sensitive to perucithn
but 1 vitro ressstance studies would show that there 1s a lugh
degree of resistance 1n a minonty of these bacteria

In summary while 1n vitro tests should provide a necessary
basis for treatment the use of pemicidhin 1n addition to m vitro
mdicated antibiotics may have some justification but the mdica
ttons for 1ts use i these situations does not rest on a strong
foundation

STREPTOMYCIN

This 35 a very effective drug agamst sensitve staphylococer
but unfortunately many strains have become resistant to 1t Re
sistance may develop rapudly sometimes within 48 hours of the
begnning of treatment Imtial dosage should be adequate and
higher than that subsequently used Certan strams become de
pendent on streptomyein for growth and thus treatment perpetu
ates rather than cures the infection In treating urinary mfections
with this drug the urine should be made alkaline for greater antt
bactenal effect

Toxrcrry —Nausea vomuting and difficulty with balance may
follow prolonged use but will usually gradually disappear after
withdrawal of the drug A prodiomal headache may give wammg
of the onset of towc effects but doses under 40 Gm are usually
safe Mixture of thus drug with dihydrostreptomycin 15 not recom
mended as 1t may cause deafness which 13 2 more serious touic
effect than giddiness



150 STAPHYLOCOCCAL INFECTIONS

penzcillin reactions would be 1if 1t were habitually used by mouth
as are the other antibiotics Thus important questton has not been
answered Pemcilin 1s much the best antibiotic 1 many situa
tions and anything that would make 1ts use safer 15 of first un
portance
PREPARATIONS AND DOsaGE —It 1s recommended that mixtures
of penicillin with other drugs be avoided Crystallme pentcillin G
m doses of 300 000 umits once or more dady 1s given to adults
ly or it larly Large doses of peniciiln G
mtravenously—up to 80 mulhon umts a day—are sometimes
needed m staphyl 1 infections I hecally 10-20 cc of
an aqueous solution with not more than 1000 umts per cc s
ded Perscillm G p 15 gven to adults m 600 000
units or greater doses once daily Benzathme perucillin G 600 000
umts or 1,200 000 units can be given once every 1 or 2 weeksn
adults and gives satisfactory therapeutic levels
CaroreN —Frve thousand to 10 000 umts per Ib every 4-12
hours
PentorLiv V —Phenoxymethyl pemml]m 1s an acd salt which
passes through the stomach unct b 18
good but not quite as good as with mjection Only 35¢ of pen
allin V grven can be recovered from the urne compared with
60% of mnjected pentcillin It 15, however the most effective form
of oral f lin and p f: bly with pemetllin grven
by It will probably replace p: therapy for all
but the most sertous infections
PreparaTioNs —Tablets or capsules are of 200 000 unts {123
mg ) or 500 000 umits (300 mg )
Dose —Ths 15 to be used 1n dosage equal to or shightly greater
than that used parenterally

Tre Use oF PENIGiLLIN 1N PENICILLIN RESISTANT
InrFeCTIONS
There are three situations m which pemcillin has been effec
tive despite 1 vitro tests to the contrary In some studies lestons
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Jococer are resistant Resistant bactena do not produce a sub
stance which mhibits or destroys the antibiotic Some investigators
believe that the staphylococe: rapidly develop resistance to eryth
romycm so that it would not be the drug of choce for pro-
longed treatment unless the patient was obviously gainmg climical
benefit Despite these disads thus drug1s ly useful
especially 1n the general communty

Toxicrry —Nausea  vomuting and occasionally, diarrhea oc
cur but usually decrease with continued usage Senous systermc
towcaty has not been observed The munor gastromtestinal upset
can often be overcome by dividing the dose Freedom of erythro
mycin from major toxic effects 1s a great advantage

PrEPARATIONS AND DOSAGE —There are 100 mg or 250 mg
tablets for oral use Adults require 1 or 2 Gm daily in dvaded
doses A new prep gves better
absorption and higher serum IE\els Stearate or carbonate 15 pre
pared as 100 mg per 5 ml solution for oral use in children who
should recene 34 mg perlb body weight For intramuscular use
1 adults 100 mg dissolved 1n 2 cc of saline can be given by deep
mtramuscular injection but this 1s fauly pamful No more than
4 ec should be used at one nme and sites should be changed For

use ery k ssmade upma 1% or

greater dilution and may be myected directly or added to intra
venous fluds One Gm daily 1 divided doses should be given to
adults but m serious infections 4 Gm have been gaven Chuldren
recetve a proportionate dose 1n accordance with their weight

OLEANDOMYCIN

SynoNyMs PA105 MarromyciN® Romicit® —Thys drug

1s effective agamst p and staphyl
When combmed wxzh twice 1ts wexght of tetracychine xt 15 called
8 (formerly Si

Toxterry —Toxiaty of a serious degree has not been noted
so0 far
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PREPARATIONS AND DOSAGE —Streptomycin sulfate US P for

1 15 available as 1 or 5 Gm per ampule It

gnven by deep intramuscular injection Adults recene 2-4 Gm
daily 1n divided dosage at 6 to 12 hour intervals, usually for not
more than 7-10 days Streptomyein can be given 1 Gm per liter
of mtravenous fluids once or twice dally Dihydrostreptomycn
must not be given ntravenously Children recerve 10-20 mg per
ib every 6 12 ar 24 hours, but up to 50 mg per Ib can be used

Tue ERYTHROMYCIN GROUP OF ANTIBIOTICS

There are four new drugs that have closely related antibac
tenal spectra and show cross resstance 1 the test tube Cross
resistance 1s seen 1n strams 1solated from patients but 1t vanes n
breadth and amount These drugs—erythromyem oleandomycin
carbomycin and sp have an 1n vitro activity weight for
weight 1n the approxmmate ratio of 50 10 5 1 Therr activity
in the body possibly bears the same ratio of efficacy The use of
one of the infertor drugs therefore may make the subsequent use
of one of the superior drugs mmeffective

Muxtures of the drugs in this group with tetracyclme do not
have any increased effect when compared with the more active
compound of the mixture Somenmes the mixtures are inferior
A muxture of members of the erythromycin group may also result
1n mfenor action

ERYTHROMYCIN

Synonyms  ITrotvan® ErvrirociN® —Only sightly solu
ble 1n water and unstable m acid solution erythromycin must be
protected from gastric acid by a resistant coating Concurrent food
ingestion Jowers absorption It most closely resembles pemueallin in
)ts antibactenal spectrum

A hospital problem of reastance to staphylococet to this drug
has now ansen In some centers 3095 of coagulase positive staphy
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lococer are resistant Resistant bactena do not produce a sub
stance which mhubits or destroys the antibiotic Some investigators
beleve that the staphylococes rapidly develop resistance to eryth
Tomycin so that 1t would not be the drug of choce for pro
longed treatment unless the patient was obviously gaining climcal
benefit Despite these disads ges thus drug 1s ly useful
especially in the general community

Towicrry —Nauses  voruting and occassonally diarrhea oc
cur but usually decrease with continued usage Serous systemic
towerty has not been observed The muinor gastromntesunal upset
can often be overcome by dividing the dose Freedom of erythro
mmyan from major towic effects 1s a great advantage

PREPARATIONS AND DOSAGE —There are 100 mg or 250 mg
tablets for oral use Adults require l or 2 Gm. datly i divided
doses A new gves better
absorption and hugher serum le\cls Stcamtc or carbonate 15 pre
Pared as 100 mg per 5 ml solution for oral use 1 chuldren who
should receive 34 mg perIb body weight For mtramuscular use
n adults 100 mg dissolved in 2 cc of saline can be given by deep
ntramuscular injection but ths is fanly pamful No more than
4cc should be used az one nme and sites should be changed For
Intra use b 1s made up mn a 1% or
greater dilution and may be mjected directly or added to mtra
venous fluids One Gm daily 1n divided doses should be grven to
adults but 1n serous infections 4 Gm have been gnen Children
Tecelve a proportionate dose in accordance wath therr weight

OQLEANDOMYCIN
Synonyms  PAI05 Marromycin® Romcu® -—Thls drug
1s effective agamst and
When combmed with twice 1ts wexght of tetracyclne 115 called
@ (formerly S,

;I'o)ﬂcn'v-'roucny of a senous degree has not been noted
o far
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PREPARATIONS AND DOSAGE —The drug 1s avaulable 1n 250 mg
capsules and 13 given to adults 11 1 or 2 Gm dosage divided
throughout the day The dose for chuldren 1s 10-15 mg per Ib
m divided doses A triacetyl denvative 1s believed to provide
Tugher serum levels Oleand can be given ly to
adults who require 1-2 Gm dady mn divaded doses, and to chl
dren (10 mg perlb in divided doses)

The place of this drug in the therapy of staphylococcal infec
tions 1s so far, difficult to assess At present it 1s best used agaimnst
erythromycin resistant strains.

CarBOMYCIN

SyNoNym MaoNanycin® —This drug reaches relatively low
levels in the plasma and the unne but 1s ehmmated m high con
centration in the bile

Toxiorry —Mild gastromtestinal symptoms brown tongue,
skin eruf lethargy or d have been noted occa
sionally

PREPARATIONS AND DOsAce —This drug 1s available in 100-
mg and 250 mg sugar coated tablets, and 1t has been used
20 Gm daily dosage n adults

SPRAMYCIN

Ths drug 15 derved from a soil streptomyces 1n a mixture of
three chemtcals not yet separated There 13 some accumulation
of the drug i the serum In the serum however, levels are often

Jess than that requred to inhibit staphyl 1n witro, and
therefore 1t cannot be ded for most staphyk al
disease

Toxicrry —Many patients complain of the butter taste of the

drug and a few have had mild diarrhea.
PREPARATIONS AND posacz —The 0.5 Gm tablets are hygro-
scopic and unstable 1n environments that are very aad or alkaline
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A loading dose of 2 Gm 1s followed by 1 Gm every 6 hours
In the light of our present knowledge only an occasional pa
tient can be helped by carbomyem or spiramyein

NovosiocN
SvynonvMs At [of TREP
CaroELomyciN® PA 93 and Vurcamycrna® —It s not the
same as the Soviet prep Ibo: Novob: resistant

strains of staphylococc: have been desenibed but to date these are
few 1 number There 13 no cross resustance between this and other

b ‘The of can be delayed by the
concurrent use of another effective antibiotic

Towcrry —Nausea or diarthea are rare It 1s well absorbed
from the intestine A i} lar d dly a
diffuse erythema develops n about 10-15% af patients  Skin
tests do not reveal susceptible people The rash disappears
promptly on discontinuing the drug but 1t may nterfere with

the long term use of novobiotin M may ac
company the rash An untoward reaction such as leukopenia
or hilia has been seen m 19% of

the patients reoewmg 1t One fatal case of agranulocytosis caused
by ths drug has been described In a few patents a yellow meta
bolic pigment from albamycm has been found 1n the plasma
This can be differentrated from bilirubin by washing the plasma
at pH 75 8 wath 3 volumes of chloroform and then repeating the
bilirubin determunation on the washed plasma A normal bih
tubin value will be revealed In the presence of jaundice only a
shight change 1n bilirubin values will occur

PREPARATIONS AND DOsAGE —The drug 13 supphied 1 250 mg
capsules of the sodum salt and 1s usually gaven 4 tumes a day or
8 tumes a day according to the sevenity of infection 4 Gm daily
can be given o adults and a loadmg dose of 2 Gm may be useful
The total daiy dose for children usually ranges from 5-20 mg
per b of body weight divided 1 3 equal portions The higher
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amounts are mndicated for the more severe mnfections Syrup of
novobiocin calcium with 125 mg per 5 cc dose 13 available for
oral ad: to child; Novobiocin sodum 1s given to
adults larly or usly 500 mg every 12 hours
The wtravenous dosage for severe ilness m children 15 5-10 mg
per lb of body weight per day, admmustered parenterally in 2 dt
vided doses at intervals of 12 hours according to the seventy of the
A specially prepared vehicle benzyl alcohol
and N N dumethyl de 1s required and the resultant solu
tion should be used within 48 hours Solutions containing dextrose
are mcompatible with albamyain so the antibiotic should be di
luted further with 250 cc to a Iiter of sterle sodium chlonde or
lactate or Rmger’s solution for intrasenous use When 1t 1s neces
sary to use a smaller amount of flurd mntravenously, the matenal
may be diluted to a total volume of 30 cc with one of the above
diluents and grven slowly over a 5-10 minute pertod intravenously

CHLORAMPHENICOL

SyNonyy CHLOROMYCETIN® — Extremely stable and ressst
ant to wide ranges of pH as well as to botling 1 water chlor

ph 1 15 effe agamnst hyl and also colt
Hemophilus pertusas Sal lla typhosus certamn stramns of
Proteus Newssenae Salmonella, Shigella and Brucella. As this
drug can occasionally cause death 1t 1s wise to reserve it for lfe
A} fe or or pl d disease

ToxicrmiEs —A number of fataliies have occurred with thig
drug following aplastic anemra posubly because of the mitroben
up Chrome intermuttent therapy with the drug and a

zne
prior history of allergic fe may be predisposing fac
tors Serum tron d may help 1n predicting the onset

of towaty ‘This serum constituent becomes elevated Minor toxic
effects mclude occasional gastromntestinal upscts and black dis-
coloration of the tongue This drug also may lead to an over
growth of resistant organusms such as Pseudomonas
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PREPARATIONS AND DOSACE —Capsules are gwen to edults to
provide a dai]y dose of 2 Gm and occasionally as much as 4 GnL
Ch 125 mg per
may be given to children m a dose of 10-20 mg per Ib every 6
hours In serious infections as much as 50 mg /Ib has been given.
Ampules containing 250 mg per ml are available for parenteral
therapy One Gm 1ntravenously every 12 hours provides an effec
tnve level 1n adults In children 10 mg /b every 6 hours 1s given
‘The ophthalmic cintment contains 165 of actnve drug

RistoceTIv

SyNonvy  SpoNTIN® —This comes from the actinomycete
N diz luna R to R which 15 active agamst
gram positive bacteria and mycobactena 1s not readily acquired
The drug has the advantage of being bacteniaadal and of being
unaffected by blood serum or pH change but has the disadvantage
of having to be given mtravenously gamma globulin appears to
enhance 1ts actiont

Toxicrry —Drug fever a pruntic erythematous rash and mild
diarrhea have occurred A significant neutropenia with recovery
after stopping the drug has developed m 8¢ of patents Fre
quently phlebitis develops at the site of infusion

PREPARATIONS AND DoSAGE —Supplied as a lyophilized powder
1n vals contaming 500 mg 1t should be given m a solution not
stronger than 125% not faster than 2 cc per munute Dases of
15-3 Gm daily are suggested for adults but up to 6 Gm daily
have been given The dose should be divided into 2 or 3 parts

hANAMYCIN
SynonymM RanTrReEX® —This water soluble antibiotic derrved
from a streptomyces 15 simlar 1n many ways to neomycin but 1ts
towic effects are about one third as severe Tt 1s bactencidal and
1 effective agamst staphylococc: as well as many bowel organ
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amounts are mdicated for the more severe mfections Syrup of
novobiocmn caleium with 125 mg per 5 cc dose 15 available for
oral ad 1on to child: Novob: sodium 15 given to
adults larly or ly 500 mg every 12 hours
The mtravenous dosage for severe illness 1n cluldren 15 5-10 mg
per Ib of body weight per day, admimstered parenterally in 2 dt
vided doses at intervals of 12 hours according to the severty of the
f A speaally prepared velucle benzyl alcohol
and N N dimethyl de 15 d and the 1 solu
tion should be used within 48 hours Solutions containing dextrose
are meompatible with albamycin so the antibiotic should be dt
Tuted further with 250 cc to a Iiter of stenle sodium chlonde or
lactate or Runger’s solution for mtravenous use When 1t 15 neces
sary to use a smaller amount of flud intravenously, the matertal
may be diluted to a total volume of 30 cc with one of the above
diluents and grven slowly over a 5-10 minute peniod mtrav enously

CHLORAMPHENICOL

SvyNoNyM  CHroromvceTIN® —Extremely stable and resist
ant to wide ranges of pH as well as to boiling 1 water chlor
amphemcol 1s effectve agamst staphylococer and also coliforms
H hilus pertussis Sal lla typhosus certan strains of
Pruteus Neisseniae  Salmonella, Shigella and Brucella As this
drug can occasionally cause death, 1t 1s wise to reserve 1t for hfe

or exte or 1 d disease

TowcrrTies —A number of fatalities have occurred with this
drug followng aplastic anema posaibly because of the nitroben
zine group Chronic mtermittent therapy with the drug and a
prior history of allergic f may be predisp fac
tors Serum 1ron d may help mn predicting the onset
of toxicaty This serum constituent becomes elevated Minor toxic
effects mclude occasional gastromtestinal upsets and black dis-
coloration of the tongue This drug also may lead to an over
growth of resistant orgamsms such as Pseudomonas
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of myection particularly mn children. Occanenal feelings of
wamth flashing er chulls erythematous or morbiliform rashes
have been noted Chills are now less common due to further
purification

PrepaRATIONS AND DOsAGE —~One Gm, wtravenously every 12
hours m adults 1s recommended In patienty with mparred renal
function much hugher serurn concentrations are obtuned Thera
peutic Ievels i the urme but not i the blood are found after
oral admarastratian of 0 % Gm,

Tre TETRACECLINES

Synonvss  Acmmonvern® Teruevs® Termsx® Pory
oveune® eto~—Thy group of drugs has u wide antibactenal
spectromy whach includes the staphylocoect, Many strams now

d 1 hospuals unf ly have become resistant,
The drug 15 absorbed adequately from the intestine but enough
remans 1o change the bacterral flora and 10 predispose to super
wiection with renstant staphylococer Many small doses are bet
ter absorbed than 2 few large omes Chlortetracyclme 1 zs!so
called A and yelne 15 called e
"There 15 no evidence ta suggut that esther of these drugs 1 more
effective than the parent tetracycline and they may hase more
undesirable side effecty Tetracychne phosphate or glucosaming
compounds are behieved to give hugher blood lcvek at any given
dosage when compared with bne The <om.
paunds ave thought to gve the highest levels

Tomerry —Nausea and anoreaa are common side effects and
thm 2 tmdency o prescribe antaesds Incidentally alyminum

withs thas antib prevents absorption and
shou!d not be used Other metallic sons will also mactwate tetra.
cychine Post antibiotic staphylococcal darthea and scarlet fever
have already been described

PREPARATIONS AND posack —These drugs aze i capsules with
50 100 or 250 mg for oral admunsstranon. Vials cos tanmg 100
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1sms and tubercle bacill: There s a cross resistance with neo-
mycin

Towcrry —Frequent soft stools may occur Eosmophiha 1
found 1n 9-209% of cases but drug rashes and fever are rare.
Auditory toxicity, most often seen 1n patients over 45, 1s shghtly
less than with streptomycin, and tinnitus 13 A warning symptom.
The total dose should be kept less than 40-50 Gm to avod ear
troubles About a quarter of the patients have some evidence of
renal toxiaaty (casts, red cells albumun or white cells in the urine)
but such toxicity 1s largely or wholly reversible when the drug s

d Some )2 has also been described

PREPARATIONS AND DpOsaGE —For staphylococcal infections
(other than enteritis) the drug can be given only mtramuscularly
The total daily dose for children should be 8-10 mg /Ib /day 1
divided dosage but for severe mfections up to 40 mg /Ib /day
have been used In adults 250-500 mg can be gnen every 6
hours Probably no more than 1 Gm should be given at each dose
and 2 total daily dose should not exceed 35 Gm The drug 18
supphied in rubber capped vials as 05 Gm /2 ¢c or 1 0 Gm /3 cc.
for mntramuscular use It 1s possible that 1t may be used orally 1n
the future for bowel preparation for surgery or for staphylococcal
entertis

‘VANCOMYCIN

SyNoNya VANCOCIN® —ITt 15 dernved from strains of Strep
tomyss ortentahs Valuable because 1t has a bactenncdal effect

has the disadvantage of bemng ad: ble only
by the intravenous route Prcdommatcly effective agamnst gram
positive bacteria, p 1 phyl this antik inter

feres with streptococer but not wnh the gram negatwve flora of the
stool There has been no evidence of cross resistance with any of
the other antibiotics commonly used This has proved to be a use
ful drug 1n patients resistant to treatment with other antibiotics
Toxtciry —A chemcal thrombophlebitis may occur at the site
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Toxierry —Parenterally mjected neomycmn may cause renal
damage shown by albummuna granular casts and elesation of
the blood urea mtrogen It may also damage the audstory portion
of the eighth cramal nerve Tt frequently bas one or both of these
vndenicable ude effects and should be used only where clearly
wdicated

PreparaTIONS AND DOSAGE —Dermatalogical and ophthatrue
omtments contan 5 mg per Gm of ba.e For mtestinal use,
1Gm doses are gnen orally every bour for 4 doses and then
every ¢ hours for | to not more than 3 days Prior to oral use a
Jow residue diet and a sabne purgative are generally recom
mended When goen mtramusculacly to adults a total daly dose
of 1 Gm 1 disided doses 1s recommended for not more than 7
days It should only be used for the treatment of sertous dusease
when cleasly indicated by i vitro testing and when other drugs
cannot be used

CHEMOTHERAPEUTIC AGENTS THE SULFONAMIDES

At the sole form of treatment these drugs are recommended for
certan types of unnary infection bacidlary dysentery memngo-
coccal infections and trachoma Thew use n staphylococeal dis
ease 15 severely lim ted because of thewr mbubition by pus and
because they are only bacterostatic They may however have a
place as anciflary agents 1 as ocation with punscilhin or other
potent antsstaphylococcal drug My own cluical observation sug
gests that penscillin and sulfa may be better than penicilin alone
n sep Others have thus in and eye
diseases Detarded compansons of the vanous antistaphylocoreal
drugs with and without sulfa drugs are awaited with interest
Sulfa should not be used 1n diseases where the mam rmamfestation
13 the { of pus Th* sulfe des were the first chemo-
therapeutic drugs to which the taphylocaca: deseloped resistance

but this resistarce has become less since the u e of sulfa has de
creased
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250 or 500 mg of hine are lable for mnt 1s use
Daily oral dose of 1~2 Gm 15 given to adults Priming doses are
not used Dilutions for mtravenous use should be not stronger
than 5 mg per cc, and the rate of administration should not ex
ceed 2 cc per munute Children recenve 10-20 mg /Ib every 6
hours by mouth intravenously 10 mg /lb every 8 or 12 hours

Bacrrraciy

Thus drug 1s effecttve aganst gram positive cocer and gram
negative coccr and clostdia Bacitracin 1s not interfered with by
blood pus necrotic tissue or large amounts of bactena It 1s
not absorbed from the gut but followmng an mtramuscular
Jection, effective levels are found in the plasma

Toxerry —Its major towc effect 1s on the kidney Lumbar
aching unnary frequency and albuminuna should lead to with
drawal of the drug Tlus towc effect 1s usually reversible Gastro-
ntestinal upset a few local petechia at the site of injection or 2
macular skin rash may occur

PREPARATIONS AND DOSAGE —Skin and eye omtments are avail
able contaiming 500 units per Gm of base A powder 15 available
for making topical or parenteral solutions Solutions for paren
teral use contan 500-1 000 units per cc The dose in adults by
the intramuscular route should not be 1t excess of 100 000 units
gven 1 dided doses, and 1n children this dose should not ex
ceed 500 umts per Ib

Neomvew

Neomycm 15 most useful for topxml application or n the stent
Jization of the bowel Pus
bactenal growth products and enzymes do not nactivate the drug
About 9755 of an oral dose escapes absorption and 15 elimmated
unch:mgcd 1n the feces The drug 15 readily absosbed after intra
'muscular mjection but 1t 1s rapidly excreted 10 the urme
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Towstty —Parenterally mjected neomyesn may cause remal
damage shown by afbusununa granular casts and elexaton of
the bloed urea mitrogen It may alo damage the auditary portion
of the eghth cramal nenve Tt frequently has one or both of these
undesirable nide effects and should be nsed only where clearly
mdicated

PREPARATIONS AND DOSaGE.—Jermatological and ophthalmic
owmtments contatn 5 mg per Gm of base For mtesunal use
1Gm doses are guen orally every hour for 4 doses and then
every 4 hours for | to not more than 3 days Pror to orsluse &
low rendue diet and a sahne purgatne are generally recom
mended When given sntramuscularly to adelts = total daily dose
of 1 Om s divided doses 1 recommended for not more than 7
days It should only be wsed for the treatment of senous disease
when clearly indicated by m vitro testing and when other drugs
cannot be used

CHEMOTHERAPEUTIC AGENTS THE SULFONAMIDES

As the sole form of treatment these drugs are recommended for
cestamn types of unnary wiection bacilary dysentery meningo
€oceal infections and trachoma Thewr use m staphylococeal dis
£ase 1 severely lunited because of thew wmhubition by pus and
because they are only bactensostane They may however have 2
Place as anciflary agents i assowsation with pemedbin or other
Ppotent antistaphylococeal drug My own clinieal observation sug
gests that perucilhn and sulfa may be better than pesseatlin alone
mn Others have d thism p and eye
dueases Detaled compansons of the vanous antstaphylococeal
drugs with and without sulfa drugs are awaited with erest
Sulfa should not be used 1n diseases where the mam mandestatson
13 the { of puy The sulfe des were the first chemo
therapeutic drugs to whith the staphylococes developed resstance
but thes resustance has become less snce the wse of sulfa has de
creased
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SULFADIAZINE

This 13 the mam survivor of the earher group of sulfa drugs
Adequate fluid intake 15 essential, and conconutant alkali is pre
ferred by a few

Surrasoxazore (GANTRISIN)

The comparatively high solubility of this drug even in neutral
or shghtly acid body fluids obviates the need for alkali Unnary
blockage has not been described with thus drug

TRIPLE SULFAPYRIMIDINES

Because of the independ: lubility of each s pro
tection 15 ganed against renal blockage Most triple sulfas con
1fad Tfameth and salf

SULPAMETHOXYPYRIDAZINE (hyNEX®)

The activities of thus drug are equal to sulfadiazine Its unnary
excretion 15 very slow, and therefore serum levels are mamntamed
over a Iong period

Toxierry —Sulfonamides will all produce certamn deleterous
side effects Dufferent preparations lead to fever rash, granulo-
pema, thromt P 1 1 anemia  crystall and
lower nephron nephrosis n differing degrees The newer agents
1n general are less toxic than their precedessors As the sulfas are
excreted by glomerular filtration they should be given with
caution to patients with glomerular disease

SULFADIAZINE

Drug fever and d are seen Ho
and granulocytopenta are rare
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SULFPASOXAZOLE

Towe manifestations with this drug are uncommon

TRIPLE SULFAS

Renal compheations are rare Drug rash and fever occur m
2% of patients with all forms of tox:city occurnng mn not more
than 45

SULPAMETHOXYPYRIDAZINE

A rash occurs m 79% of patients and fever . 456 No renal or
blood complications have been reported Counting all forms of
touaity 99 of patients are affected

Prolonged use of sulfonarmides should be avoided and the drug
should be stopped as soon as any toxic symptom or sign appears

10NS AND DOSAGE 1fad: 15 supphed 1n 05
Gm tablets or for mjection as the sodim salt 25 Gm 1 10 cc
Following 2 loading dose of 2-4 Gm orally 1 Gm 15 given every
4 hours In children the dose 1s 50-75 mg per pound daily m
divided doses but this may be raised to 100 mg in severe infec
tons The injectable form of the drug can be given intravenously
intramuscularly or subcutaneously

Sulfasoxazole 15 also available 1n 0 5 Gm tablets and 1t 1s given
o the same dosage For children 1t 1s available mn a chocolate
syrup or raspberry suspension contaming 05 Gm per 5 cc The
mtravenous preparation contamns 4 Gm m 10 cc The dose for
chuldren 15 the same as above Triple sulfa 15 available in 05 Gm
tablets or as a suspension contaimng 05 Gm per 5 cc The dose
for children 1s again the same

Sulfamethoxypyridazme 15 available m tablets of 05 Gm or
n a caramel flavored syrup containing 025 Gm per 5 cc and
m a cherry flavored ped:atric suspension (025 Gm per 5 c¢) In
adults a loading dose of 2 or 1 Gm 13 given and then only 1 Gm
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or 05 Gm every morning In children a single datly dose of 20
mg per b, or 40 mg if the infection 1s severe, 1s gaven Jt w5 very
important to note the much smaller dose used with this sulfa
compared to the older sulfonamides

NITROFURANTOIN

SyNoNyM FurapaNTIN —This 1s rapidly and completely ab
sorbed from the gastromtestinal tract Poor blood levels are
achieved but levels in the urine are sufficient to be bactenexdal
to staphylococct In a rare case the intravenous form of the drug
may be helpful 1n staphylococcal infection

Toxtcrry —About 40% of patients develop a moderate eosino
philia and about 5% a rash both of which side effects subside
soon after discontmung the drug One third of those on the drug
expenence nausea which can be reduced by dividing the dose into

1 1 hing or s

smaller portions O
seen after the drug 1s used mntrayvenously

PREPARATIONS AND DosaGE —The drug 1s available m 50 and
100 mg tablets It s given intravenously in courses up to 14 days
1n quantittes of 75 mg per kg divided throughout the day and
given with meals An mntravenous solution contamnng 0 69% mtra
furantomn can be given m 2 divided doses 1n a total dose of 2-3

mg /Ib per 24 hours

COMBINED THERAPY
M of t m the of mf disease
are mdicated {a) to delay the emergence of resistant bactena
(&) for a synergistic effect (¢) for emergency treatment of sert
ously 1ll patients before tests are pleted
(d) m infections caused by more than one organism and (e) to
Jower towc effects by reducing the dose of each of a pair of drugs

(@) In stapk yl 1 anfe delayed of ant1
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biotic resistance 13 minor 1 degree and 1 bought at the price of
the more use of antib and therefore greater num
bersof resistant strains to two drugs mstead of ane {b) Synergusm
has been shown clinteally only s the treatment of some cases of

taphy} 1 endocardits when a comt of g din and
b} hne or when strep and oxy Jime have
been wed (¢} In the of kife th
mphy!ococcal infection 2 combination of erythromyemn and
un has been ded Because of the mcreasing

xmmbcr of hospatal straimns resistant ta the first drug T prefer to
use novobioain and chloromycetin These drugs should only be
used until 2 defimtne regumen based on m vitro test can be
staned {d) In miections wrth another org:mnm as well as the

hyl the need for add: therapy will be
sdf-cvxdem {e} Do studies demons:ra(mg lowcrcd toxc effects
m the multiple drug of stap have

been published

THE CHRONIC CASE

Over a period of months or years certam indmduals will h:ne
Tecurrent pyogents infe with hyl The
to ths problem has to be on several fmnts If the pauem s ocen
Pation 1s contributory for instance as a nurse change where pos
sible 13 advisable A careful family hastory regarding sepus should
be taken to make sure the patient has not been remnfected at
home If a posive family history i3 obtained a survey of the
phage types of staphylococes n the family 1s mdwcated In
tractable cases an autogenous vaccine may help Some mdefinable
factor of host sessstance 15 often mvolved and a vacation fre
quently will assist an breaking the cham of infecton. As a less
valuable aternative some form of sunray treatment may be bene
ficial The methods of dealing with this problem ase stll m
adequate
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THE TREATMENT OF CARRIERS

Carrers are of importance i only three situattons, namely 1n
hospitals, 1 the of hed farmly mf andm
the treatment of the patient with refractory sepsis Ideally the
carner responsible for a given outbreak should be traced by
phage typing but at present this method 1s available m only 2
few centers In certam situations therefore, all carners of coagu
lase posttive staphylococer will have to be treated Thus has the
distinct disadvantage of increasing the nisk of developing resistant
bacterta to the agent used The correct method 1s to treat the
carners of dangerous stramns such spectes control parallels the
control of malana carrying mosquitoes

The prime areas of carriage are the nose and the feces Eighty
per cent of fecal carmers are also nasal carners In problem cases
other areas of skin should be searched for carnage areas of offend
ing strams Certam carners are mfected only for short pertods, as
about 156 of carners lose their stramns each month In some situ
ations a waiting policy will ssmplify the problem

The antibiotics that have been used locally 1n the nose are
P the 1 eryth b
and tyrothnan The latter three are preferred as they are not
usually needed for the treatment of systemic mfection Apphca
tion to the nose of omntments contatning these agents should be
carrted out twice daily for 10 dags Nasal sprays may be better, as
they penetrate deeper mto the nasopharynx A follow up examt
nation a week after the last treatment 1s important If any
coagulase positve staphylococe: are found a second course of
treatment 1s indicated Should carrtage stll persist the sinuses
should be exammned and treated if necessary If fecal carnage 1s
present as well as nasal carmage 2 suitable oral antibiotic should
be used for 10 days

Certain chemscals such as Hibitane (page 28) and quaternary
ammonium compounds have been used to treat the nose They
have been only ful and fall derably short
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of antib n effe A d me: or
some other nonantibtotic cream may prove useful but has not yet
been tned. Much work remans to be done mn thus field for exam

ple m the of or impl of lent strains
of staphylococar or of phage in the nose The pr:sent methods for
the control and of carners are Y

REASONS FOR FAILURE WITH TREATMENT

The wrong drugs may be used this can only be corrected by
careful m vitro testing

Re tnfection may have occurred since the patient was admutted
to the hospital The stram present on admission may have
been replaced by the hospital eprdemic stramn of a new phage
type Repetition of mn witro tests and a companson of phage
types will confirm this and lead to correction of treatment
Antibiotic treatment will be of no avail if there 15 a focus
somewhere in the body requnng surgrcal dramage

In many hospstal patients there 1s serious impaurment of natu
ral host resistance Very Ittle can be done about this except
to treat the pnimary disease

Insufficient length of treatment may lead to relapse unce
staphylococe: may survive wulun pol)'morphs or othcr cells tn
the body which are rel. to ant
biotics Tt 15 probable that wah a suffictent length of treat
ment these cells will give up their enclosed bacternia which
will then be killed by the antibiotics

Durect nitration of the patient’s own orgamsm agamst his own
serum may mdicate poor absorption of anubiotics that are
given orally

Antagonism between antibiotics has been shown m witro par
ticularly between tetracycline and pemicilin but 1t 13 tmprob-
able that this happens m the human body If two drugs are
used concurrently 1t has been the custom to gave them m half
thewr normal dosage Provided the drugs are always given m

»
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full dosage, 1t 15 unlikely that antagonism will be a cause for
failure 1n treatment

8 There remain unknown factors which interfere with treatment
Only further observation and research particularly i relaton
to host resistance, will elucidate these other causes of fatlure

FURTHER READING

Finland M and Nicholt R. L Novobiocn Pracutioner 179 8+ 1957

Goodman L S and Gidman A The Pharmacological Bans of Thera
peutics (2d ed New York The Macmllan Company 1955)

Long P H (ed) Second conference on sulfonamides Ann New York
Acad Sc¢ 69 377 1957

Rogers D E  Staphylococeal Infections Disease @ Month (Chicage
Year Book Publishers Inc Apnl 1858)

Waisbren B A and Crowley W N chntcal and
evaluation AMA Arch Int Med 95 653 1955
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“w"'cocul mfecuom m gmp:

Sweat hnds 35
57.::.,‘ w s dnial festure ac
ying snfcction 62

56 o1
Swelling  as a chimeal feature ac
e srapanying infection, 69

8

Sycons bxrbaesﬂ f

Synergum,

Synmmc treatment  other than an
tibiones 147 T

T
Temporomandibular Joint pan 19
Tension pneymothorax, 54 57
Terramyan® 159
Testosterone 37
Tests for multple toxns 23

antigen  antbody flocculation

test, 23
wirulence 1n lmms\l 23
Tests for aingle to:
fermentation of o mnmlol 22¢
production of coagulase 21§
producton of hemalysn 22
Tetracycline 159§ 167
and scarlet fever 39
staphylococe resistant
use u&ozn;mendcd 38 60 84 90

Tetracyn
Tetrex® 159
Thrombophiebits 97
Tincture of oprum, 82
Tonsillectom 112
Tomxllm: 106
Toxc :‘t}'ecn o! antibiohe and

ov.henpeuuc agents
agranulocytosss 155
3n=phyla:ucnacucm 148§
anorexia 159

it

auditory v:lanuze 151 158 161
diarrhea 153 &

dmonemiation 154
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H

Salicylie acid 39

Saline solution 39

Scarlet fever' following anubiotic
treatment 39 f 159

curvy

Sebaceous glands 37 114

Seborrhea 41 113

Sedimentation rate 73 97

Sensttivaty to antibiotics 24

tests for

tic
rthritis 42 68 74 ff
Deviaton 50

Sej

Thrombosis 68

Septicerma staphylococcal 65 93
ff 102 115 136 f 139
143 161

Staphylococcus albus 98 £ 100
Staphylococcut aureus 936 100
Sequestra 71 £
Serological tests for sensitvty and

STAPHYLOCOCCAL INFECTIONS

Slide test for coagulase 22
Slow pulse as a climeal feature ac
companying mfection 61 63
Sodium chiorde and growth of
staphylococer 16 59 83
lorite solution di
lute:

Sore throat as a chmcal feature
accompanymng infection 39
Spiramyein 154 §
Spleen 78 94 99 101 106
S ® 157
Stanoxyl 136
Staphylococcal bedsores 44 f
Staphylocoecal disease m animaly
treatment of 132
Staphylococcal diseases 1n mat
treatmentof 1367
See also entnes for speetfic dis
eases
of hustorical interest 136 £
modern 1
Staphylococrab!sﬁndocardms 9
151 1
Staph: 1 food possoning 80

0
Serous pleur|al e.ﬂ'u!ml‘! 8?

ff 139
hyl \l m the

d n
botryomycons 126 - ‘newbox_'n tzsf
enzoouc ! infection e 165
In Joune, lambs gsiociated G erences from other mfections
f;‘z'l"ff.‘,""f%l }23 f epidemics an hosputals 15
Shock as a2 chnical feature accom immunity '01515
panying infecion 61 mmegease in 13 "
83f 105 138 within a family 26 40 ff
ickle cell anemia 71 113 137 165 f
Sigmamyen Staphylococeal meningitis 102
Signemyein Staphylococeal Péieumoma

® 153
inuses 50 102 115 140 166
musius 50 T 68
acute suppurative 51
chronic.
ethmaad 51
frontal 51
Iulmx‘;naun% 51
maxllary

staphylococeal infections
Sk mi 35pﬂ'y 57 86 100 137
Skin testing 45 148

mn infants 5°

pnmary 1n adults 60 ff
Staphylococcal toxord 114
Staphylococes

bactenology of 16 f

bacterrophage ?vpmg 186

epidemialogy of 24 £

and normal flora of the body 25

stratns of 16 T
albus 16
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‘Toxic {cont }

drug fever 157f 1621

eoynophilia, 155 158 164
granulopenta

headache 151

hematuna 155 162

kidney towcaty 160

lethargy 154

leukoperua 155

macullg;l;apulax dermantis 155

nausea 151 153 155 159 164
neutropenia 157 f
phlebitis 157
rash 155 157 ff 160 163
renal damage 158 161 163
scarlet fever 39f 159
Akm empnom 154 162
bophlebitis 158
laﬂ e scoloration 154 156
vomutmg 151
Toxord use of 38 131 142
‘Tracheotomy 6!
Trachoma lGl
Transurethral resection of the pros
tate 95 98
Trauma 71 108
Trocy! 127 133
Triple sulfapynimidines 133 162
Trsmus 79
Tube dilution testy for antbiotic

sensitivaty 24
‘Tubercle baé:llx 26 31
Trypsin
T%u 140
Tymthncm 122 141 166

u
Ulceration 63 140
Ulcerative blephantis 113 £ 140
Ulcerative cohtis 43

Ulna 70
Un’l‘iaemu!nuon 138 f‘

STAPHYLOCOCCAL INFECTIONS

Unnary infections 74 161

Unnary retention

Urnne 88 99 1501' 154 160
v

Valvular disease 99 ff

Vinegar 108

Virulence 1n antmals as a test for
multple toxins

Vatreous abscess 116

Vomuting as a chimcal lea!ure n:
companying _1nfectior
837 85 86 89 91 96 103
1

Vulcamyena® 155

w

Werght loss asa clinical feature ac
companying 1nfection 86

White cell count elevated 41 56
75 79 84 97 106

Whitende test 121

Wound book, 29

Wound drexung 29 140
Wnight s staim 104 115
X
Xylocame 133

Y

Yellow mercunc ophthalmic ot
ment 132

z

Zephuran 132 139
Zinc sulfate 115






