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sph eclence has contributed much to the prevention and evatrol
of communicablie disease, bacterisi infections continue to be & significant
nealth problem.

Recently, staphylococcal iufections have veceived specisl attention
in wedical literature. A sevious problem of infections with Staphviocoecus

ureus exists in hospitals. Wyeham gf al. weported an epidemic of
staphylococcal infections in & hospital suvsery in whieh 45 pey cent of
one hundred snd seventeen nevborn infants contracted ¢linical staphyloe
coccal infections.! Fekety gt ai. found that 10 per ceat of all deliveries
wceurring during & sevenwwwath survey were complicated by staphyioccoscal
infoctions either in the wother or infant, and that sevezal fatalities had
occurved from these infections.?

Staphylococcal infections within bospltals are not limited to the
nateraity wait. During a fouresonth period, Wyshem and Kirby veported
twenty-four deaths on the medical and surgicel wuits of & selected bospital
in vbich staphylococcal iafections were a coatributing factor to death.d

Loopaid W. wyshaw gt g;,., " Mmyw Infections in an Obstetric
Unic,” Hew Englend Journsi of Hedicine, 2357:302, August 13, 1937.

2y, Robert Fekety sk 8l., "Contrel of an Cutbreak of awymai
mmmx Asong Nothers and Infants in & Suburban Hospital,” A
o SRRETAR 1& m m’ %'m, Hareh, 1958,

“Donald N. Wyshen snd William M, M. Kirby, ‘ierosocel (&mpﬁayw«

mi‘) mzmg h ™ Mﬁwa& wux,




These is evidence that che problem of stapbylocoecal infections is

universal. Shaffer et si. found that a particular strain of §. aureus,
seaponsible for some opidenic infections in the Unized 3tates, also had
boen iscoleved by lovestigators in forty sluiler epidenics in Buvepe,
sustralia, and Canada.

& factor incressing the isportance of staphylococeal infections
within recent years has been the presence of antibiotice-vesistant
organisms, particularly in the hospital enviromesnt. It has been deter-
mined that antibiotic~vesistant 5. sureus has incressed from 30 to 80 per
cent among selected patients and persommel in hospitals fryom 1942 untili
1955.% Most suthorities agree that the prolonged and indiscriminate use
of antiblotics hws comtributed to this incresse in resistant orgenises.
Hegligence in maiutainiog sseptic tecimiques and certain factors withian
the bost alse appear to influence imdividual suseeptibility to these
infections.

I, THE NEED FOR THE 3TUDY

The identification of organisus vesistent to asatibiotics bas
initieoted vew and intemsive reseaxch into the problem of Lafectious
disease. The Aserican Hogpital Association, in cooperatios with the
United Sctates Public Health Sevvice, has wade recousmendstions to hospitals
that comsittess on the prevention and control of bhospital infections be
appoiated.>

“Thomss L. Shaffer gt sl., “Staphylococcal lufections in Hewborn
:am“; PR AL L m g& M W "; ¥m, W&; &’5?-

59.& A. Mgg&. Provention and Contwel of Stephy
fgetions o Jolnt © mnm en MMimm wi meh*
mm &uﬂw Mmhtm, Bulletin 1 (Chicage: Amevican Hospital
Assoeiation, May, 1938), p. 2.




Sesponsible ,.m from the wedical and nursiag staff, hospitai
adainistration, and bouseleeping sexvice form such & coumittes at the
Loua Linds Sanitarium end Hospital. In southly mseetings this group
studies infectlons occurring in patients and hospital persomnel, evalustes
enviroumental conditions, and wheun necessary wmskes vecommandations to the
appropriate administrative officer.

In January, 1959, the Infections Committes of the Lowa Liada
present in ths nursery. A oewborn delivered by cesarsan section had
culanaous pustules preseat at the tise of birth. These Lesions weve
opensd and found to countain vesistant §. aupeus. By the following wenth,
twe other ngwborans developed staphylococcal lesions within four days after
adaission to the aursery. As 4 result, the Commiites vecomsended to the
hogpital that investigation be made to detemmine factors contributing te
thase infsctions in the nursery.

Sivce no major disregard of sseptic practices in the nureery eculd
be determined, end previous study of the nursery persoanmsl did not locate
& bunan carvier of a resistant strainm of §. supsus, it was suggssted that
possibly the sethers vere a sousce of infection to the infants. The
Committes vecommended that a survey be wade of mothers aduitted to the
waternity unit.

In addition to determining the incidence and possibie source of
staphylococcal infections in a ssiected avea, such surveys have seewed
to: (1) stimmlate in the bhompitel suployess an swarencss of individual
responsibility (n saintaining o safe environmsmt foxr the patient,

(2) encourage physicians to be discriminate in the use of antibietics,



{3) iepreve the practices of aseptic techuique, sud (&) aid in lniciavisng
and enforcing specific measures for the control asd trestmant of estabe
iished infections.®

IX. 7THE PROBLEM

ment of the pyebles. The probiem of this study was to deter~
CUs AUKBUS wag present on wothers aduitted to the
waternity woit of the Loma Liude Samitarium and Hospital.

sepose of the study. The purpose of the study wis to detemine
preus present on the wother when aduitted to the matemnity unit

ifastruaents veed during the delivery wvere sterile, and that the physician
and others attendiag the delivery did not transmit §. sureug to the
wmether or infant.

8. sureus is present ou mothers at the tioe of

aduiccance to the matewnity unit.

ons of the study. Because the need of the study was
telated specifically to the matersity unit of the Lowe Linde Sanicarius
aond Bospital, the study was converned only with one hundred and forty

Spaiwerc T. Ravenholt and Otto H. Ravemhoit, “Staphylococcal
mam :uu ﬁn Hospital and Community Envivonmest and Staphylococesl

san Jouma) of Public Health, 45:204, Maveh, 1956,




mothbars and thelr infants adaitied to the watesnity wnit of thie hospital
botwoen Septesber 1, 1959, and January 31, 1960,

Ho attespt has been made Lo review all the aveillable litervature
velated to this subject. It was feit a repressatatics of pertioent subject
matter in the field could be successfully procured by limdting the veview
of literature to selestad materials published fres 1953 wntii Mawch, 1960,

Pian of the study. Befove the investigation was sctually begun,
currest literature was reviewed for orientation to the subject and for
identifying effective wethods and tecimiques found useful in previcus
vesesrch in this field.

The vesearch wethod chiossn for the study was deseriptive survey.
baeterioiogical specimens weve secured from the nares and external vulva
of wothers upon aduission to the materaity unit of the selected bospitel,
and from the naves and skin of their infants at the tisw of delivery.
The specisens weve imoculated on & sslective medium in the bactericlogicsl
Leboratury. The covpsration of the Department of Hicvobiolegy at the
College of Hedical Evamgelists was secured to identify aad ingerpret
Laborvatory findings.

IIX. DEFINITION OF TERMG USED IN THIS sTu

Hothers surveyed in this study were one huadred and forty wouen
adeictad to the materalty uwanit of the Loma Linda Saniteriun and Hospital
for vaginal delivery between Septesber i, 1939, and Jaavary 31, 1960,

Gupup I. Croup I consisted of sixty-six woibeve (of the one
hundred and forty surveyed) from whow & specimen wus collected from the



aspes and oxternal vulve upon adaission to the wetesnity wnit and frowm
the external velva sgain after the wulvay preparation in the laboy voom,

Group 13, Gwoup LI wes couprised of seveuty~four mothexs (the
vomeinday of the oue hundred and forty suwrveyed) fyvom whor o speclaen was
obtatned fvom the paves and externsl vulva upon edalssion Lo the wsternity
unit and from the external weiva again after the pericesl sewub.

Vulvar prepavetion was the shaving and prelisinsry clsassing of
the euternsl vulve of the wothey with hemachlovophene soap and weter at
the tise of sdnission to the labow veom.

the clesnsiang of the sbdosen and exteynal wulva of the sother
immediately prior to delivery with hexsshlovuphene scap snd sterile water,
followad with a spray of tingtuve of szephiven chlowide 1L-LU00 to the ssue

ssoesus aureus (£, sureus
the 7.5 per sent sodiuws ghlovide selective wediuws, forsed yellow pig-
weated coloaies, produced cosgulase, besolysin, and forsented wasnitol.




Sraphylococcus intevmediste wos an arbltrary nase jiven gras
positive cocons which fovwed yeliow colonies, produesd cither bemolysin
and/or fersented nsomitol, bul wes cosgulase negative. Such growth was
sonpidoved se & possible, but mot probable, pathogen.

Staphylococeus ¢lbup was becterial growth which forwed white
manaitol, Buch growth wes eonsidered nonpathogenic.

IV. SIMMARY

There was 4 need at the Lowa Liands Sauitavism and Hospital to
. detarmine what foctors might be respousible for the incidence of staphye
locoesal infections in the hospital nursery. One hundved aud forty
oothers and their infants sdeicted to the matemmity wnit of the Lowa Linds
Sanitarius end Hospital betwesn September 1, 1959, sod January 31, 1960,
wvere studied to decermine if 5. supeus present ou the motbers at the tlse
of adslssion uight serwve a8 & source of infection to the infasts.



Within the past few youss the wedical profession Lus becwe
ineveasingly sware of the problem of hoespital-scquized staphylocoseal
infections., Nany suthovs vefer to the sitvatiov as possibly the wost
serious curvent commmicable disease.’ Studies bave ghown that the
uevbors reprasents a population which is highly susceptible te colonizs-
tiem by §. gupeus. Cook gt al., by obtalning dally nasel specimens frow
fifvy=four newborn, found colonisation by 8. aupeus had cecurred ia all
sewbors by the tenth day.® Stephylococeal infections seem te cceur move
frequentiy in the newbova and thesedy constitute a wajor public health
probies.¥

Thare is evidence that §. aureus way be intvedused ilato the hospital
nurserty by varvious ways; Soundtyes end Barbour consider the hwepitsl
pevsounel to be the primary souree. In ounly a few cases were the

?ﬁam z. Mx, *ﬁmmmm Infections in the Mewbomn,"
fwericsn Medical sesoeiatieon, 166:1900, Apeil 15, lﬂ%,




staphylocosel in the ianfants' naves similaz to those fousd in the nares
of the sothers.!® Xessler and Scott also peport thak particular stvains
of . purous cultured fven infants naves were vowe closely melated o
thoss of the persomnel than of the mother.ll In & seveewcsath study at
Ohic Stete University Bospital, Baldwin found perswnent carcriers amoag
hospital peveonnel to be the cmmwuest source of colenizatiou in infante.l2
Wyshan gt al. concluded, frow thelr study of one hundred and seventesn
fnfants in which fifty-four had clinicel stapbyloccccal infections, that
infants wore sources to easch ather. It was belisved that aerial trens-
uission was vespousible for the spread of infection, and that the infant
wvas & source of infection te the wother.ld

Bome investigators propuse that the wmother should be considered an
important source of §. sugeup to the newbora. Fekaty gt al. obtained
aesal culiuves from one huadred and fifty-sevea muihars on admission to a
sslected maternity wnit and found fortyeous (26 per cent) were positive

“uyxmmma,a. Barbour, Etnp&yim«mwm
Malg::m in a Hatexnity Hospivsl,” Hedical Journal Australis,
1:525, .

Huumm Eessler mﬁ uxm Seott, “Staphylococcal Iafections ia

’*3:, . Baldwin gg%,, “@mm«a Infections in Newborn

Tafaucs," ion Journal of Pissasss of Childres
$4:115, W&g 1957,

Baonald . Wm & g“. “Seaphylococesl Infections in an

%ﬂmm Unit,” How Bx of tedicine, 257:302, August 13,
9357




i

fox antiblotic-vesistant §. sureus. Identigal stveins were cultured fvom
§ par cent of thelr inforts during the early post-partus peried.ld
Research into the poseibility of satemal transulssion of
ppeus during deiivery is appargmtly lisited. Only two such studies

could be found. Wysham obiafued vaginal cultures from sinstye-mine wothers
feeedistely after delivery, and found no growth of §. auysus.id Bret

gt al. claim, bhovever, that vagisal transmission of 8. sureus duving
dalivery accounted for aluost cne-half of the infections which cccurred
among & selected group of nawbown.l® Mosisn gt al. dewonstwated that an
organisn (Condida sibicans) could be transmitted divectly fxom the wagins
of a pregoant mouse to nevbors wice, suggesting that infeciicn of tha
waternal birth passage is a source of infection to the fnfant.? Although

the subjects wore not pregnant wouen, Hare sad Ridley found §. sureus

the skin and periseus of individusls with ne c¢linical evidence of
infection.l® It appears thet further investigation of the presence of

“mw ¥. Pekety ¢¢ al., "Contvol of an Outbresk of Stapbyioe
m:l mmssm Mg mm and Infants in & mm Hospital,”

"Ma Wysham et al., “Staphylococeal Infectiens in an Obstecric
tnit,” mwm of Medicine, 257:297, August 15, 1957,

Yeniiip 3. Koston 5;», “Transmission of P32 Labeied Candids

Albicans,” American tion Journal of Dlocises of Chlidres
L 31& me,g 1900,

aobert Hare and M. Ridiey, “Purther Studies oo the Trensuission

ﬁgg&aﬁﬁm Auveus,” British Medical Jousmal, i:75, Jenwary 11,
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iFpus on the exterual wiva asdfor bireh cansl of the mother, a8 a

possible source of staphylococcal infections in the newbowa, would be
usplful .

Avalleble resesvch gives much consideration to the contvol of
staphyiococcal infections through the use of preventive seasutus.
Physical techniques designed to block channels of crsaselgsion of
osganimss have been empioyed with varying degrees of success. Iuproved
labovatory wethods, particulariy bacteriopbage typlag, have provided
better identification of the erpaniem. Hospital inservice oducation
prograns have been initisted to stimulate swerenass is the hospital
personnel of the potential pwobien of staphylocvecal infectivns in every
howpltal .

The problem of staphylococeal infections is sot & temporary one.
There is need for wore couplete epidemdological surveys of hospitals and
community populations, and for further study iate Staphylocosei-host
relationship. Staphyiococcl exhibit couwplex bilolegical peoperties, and
aucerous fectors contribute te the incidence and transwission of infection.
The true source of the organise and the method of transwission bave not as
yet boen proved,l9

& veview of literatuve ou hespitale-scquired staphylecoccal
infections in waternity patiests and their nowbern infants ludicates

“pavid 5. Sogers, "Observations on the Natuve of Staphylococcus
infecticus,” Bulletin lew York dsodesy of Medicine, 15:28, Januvery, 1939.




many wocertsinties concerning the pathogenesis of §. guveus. Tiere is
contzoversy ssong research authorities as to the source and method of
transudosion of the ovganiss. Lismited vesesrch bas been done on the

peresence of §. suveus on the extevnal wuive end birth cenal of wothers
&8 & potentinl source of staphylosoccal infections in infants.



The purpose of thie chapter is to present the weesarch method of

the study and to describe the procedure used in getheriag data,
The approsch selected for soiviag the problem of this study was
descriptive suzvey. The survey is defined as:
« » « » a0 organized atteupt to avalyze, interpret, and weport
presant status of & group or syea. It desls wilh & cross~
section «tmm.wmmmzum for enasinatione«
that is, present time, not preseut woment. Its purpose ie to gei

gsroups of claseified, geveralised, mmmmmmm
guidance of practice in the lscwdiate future

Survaying the wothers for che presence of J. gureug st the
lwssa Licda Sasiteviun sod Hospitsal was part of & leyger vuseasch project
dirvectad by the Infections Committes of the hespital. Uther especis of
the pooject included surveyiag the hogpital persounsel and staff physiciace
on the waternity and surgical waits for the presence of nassl §. supeus
gugriers. Upsreting voou pevsoncsl were aleo surveyed.

pple selected. In previous surveys the nusber of motbers
participating hes vavied. Some eiudiss counducted lnvolived as few as
fifry, vhile i others as mueny as seven hundred mothews have beta sube
veved. In endsavoring to sbitais & tyuly representative sasplisg of the
totel mothere sdnitted to this watesnity unit, 42 wes planned thst one
hundred or swre wothers could participate in the study. This ouwber

2yredrick Lamsou Whitney, The Slements
edivion., (lew York: Prentices~fiall, Iac., 195

i3



vould be in harwony with previocus research, and would be possible to
secure frem a twenty-six-bed matevnity unit.?d The sample imcluded omly
pationts aduitted for vaginsl delivery.

Patients admitted for cesarean section were not included in the
study. Since pre-operative preparstion of the surgical patient is
genevally & function of & aurse from the surgisal wsit, obtaining
bagteriological specisens fyos woomn adeitted for cesavesn section would
involve the use of a second person in addicion to the deiivery roos nurse.
Brver in the techaique of secuviang bacteviclegical spocinens way be cone
trolled movs successfully if the mumber of individuals cuployed to obtain
the specimen is lisited.

Unly wothers adoitted to the selected waternity unit between
Septesber 1, 1959, and Jamuary 31, 1960, were included in the survey.

A fivewsonth period seened justifisble in relstion to the length of
provices studies, and would provide sufficient tise to survey an adequate
ausber of wothers,??

e pource of the specimen. To detesmine the presence of 5. HuPPus
on mothars, bacteriological specluens were obtained fros the naves and
the ewtewrnal vulva. 7The neves is thought to be the sais habitat of
During the fivet wesk of the survey, speclaens wers collected

ﬁmmpkg? “Asquisition of Staphylococcus Auveus by
Hevborn Babies in & Maternity Deparcment,” British Mediesl
W’ i ’3’ Jasuary 1i, 1957.

gaimere 7. Ravenbolt gt al., “Epidestology aud Prevention of

Hursery Derived Staphyloceccsl Disease,” Hew Englend Journal of NHedicine
k57 m; Ugtober ”g 1957,

3pavid T, Smith and Norwss ¥. Conant, W Bactariolony
(Bew York: Appleton-Century-Croft, 19357), p.




from the vaglsal canal, This was discontinued, however, since furthesr

study of litersture seened to indicate that the veginal canal does aot
harbow 5. sureus during preghancy. Wysham end Kirby state thet no

8. sureus wes isolated from vaginal secretions taken frow ninsty-nine
sothers at delivery.24 Creenhill suggests theve is a savked temdency for
vaginal secretions to resch mexissl acidity during pregosscy, especisily

during the later wonths. The pii value tends to approach 4.0 and

occasionally is as low as 3.8.25 3. suvens will tolerate & wide pif
range, but prefers s slightly alkaline medius of pif 7.4 to 7.6.%0

Since the writer hypothesized that §. sureus was possibly presest
on the externsl vulva of the wother and transsitiable to the infant at
delivery, specimens were taken from the skin and saves of all infants
delivered from mothers participating in the study.

ction of the speciaoen. The specimens were obtained frow
the narves and external vulva of the wothers within five to ten minutes

afver adulesion to the labor reum. The specimen from the extevnsl vulva
wag secused previous to any cieansing procedures gpivean the wothers on
the waternity wnit. A second specisen was obtained from the external
voiva of sixty~six of the one hundved and forty wothers following the
vulvar preparacion in the lebor voowm. In the followlng chapters of the

24ponaid Wyshas gt al., “Staphylososeal Infestious in n Obstetric
Unit,” Rew Englacd Jowrnal of Medicine, 257:299, August 15, 1957,

233, ». Greemhill, (Pbiladelphia: W. B. Ssunders
Cowpany, 1953}, p. 88.

25g. 5. wilson and A. A. Miles, Topley's and Wilson's Prisciples
of Bagcteriolopy and Immuwiesy (Baltimore: Willlane and Wilkise Cowpany,
idw P ?ﬂ:t
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study these sothers ave veferrved to as Group I. In seventy-four mothers,
comprising the rest of the cotal group, the sscond speciven was collected
from the oxtewrnal wulve sfter the perinssl scrud in the delivery voom.
Those mothers ave referved to in che atudy as Ceoup IX.

The specimens were obtaiued from the skin of the infunt lssediately
after birth as 1t was placed ou the stevile drapes covering the mother's
abdoman. The head was selected as the site for the specisen, as it is
gonerally in prolosged comtact with the externsl wuiva of the mother.
Following dslivery the infont was taken to the hospital wursery in the
apas of the wother. Since the infaunt is in close proximity to the
wother's face, §. sureus present in the nares of the sother could possibly
be cransuitted st that time to the infant. In view of this, nassl
specizens wore obtained from the iufant twenty~four hours after delivery.

mi&mmmﬂkmmam“mmgm
specizens, the graduste murse vegularly in chaxpe of the delivery room
at the tise of aduission and delivery of the mother obtained the specimens.
So that the number of personnsl collecting the specimens would be minimal,
the writer obtained all specimens in the sbesence of the graduate nures.

Each nuree was carefully instructed in the techaique of the
procedure. A dry starile spplicator wes inserted approximately one iach
inte beth nayves of the mother upon adnission to the maternity wnit. If
8. supeus was present on the external welva, it wes felt that it most
likely would be at or neay the clitoris. A dyy sterile spplicator wus
wsed to swab the clitoris, foveskin, and surrousding avesa.

puituring the gpecimen. Within twenty-four dours, specisens from
both the mother and her infant were streaked on & wodified Chapman-Stone
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apay vedisa in the wierebiology laborvatory.2? The sodified mediuws was
prepared as follows:

?mt mm‘ B ok R % & B ¥ & % # & & B & &+ & ¥ B Q mzs %
Wm £ % = B w6 B F Ok B % A & = % & F & ® @ .“. ;@ ni?t
Mm * # & & % ¥ R K B 3 B & 5 & ¥ & B ¥ ¥ # l bg z
Sodlun Chloxide . . « « v + + 5 o 4 s s 5 = 2 o s 1.3 %
Wl‘ LI T A I T T T O TR T T D I R T T R Y i Qﬁ‘ 3
M m B % 4 & B & F ¥ w # ® B ¥ ¥ ¥ & B w W &m %

is §. suveus is wol inkibited by a high concentration of sodium
chlopide, a 7.5 por cont of the substance was included to inbibit growth
of wost other organisms that wight have been preseat in the speciwen.
Ia addicion to the nutritional substences, wennitol snd phenol ved weze
incorporsted into the mediua to indicate the ability of the organies to
- foruent mannitol as a preliminary indicator of pathogenieity. After
incubating for foriy-elght hours at 37.5 degrees centigeade, the plate
wig examined for staphylococcal~-like growth. Colouies surrousded by &
yeliow sone indicated mamnitol ferwenters. Several such colonies of
growth veve transfered on approxisutely one-fourth surface of a sheep
blood agar plate and cbserved for typleal sonss of clear beta bhewolysis.
Susceptibility of the esgandss to peniciliin was determined at this tiue
by placing & Difco disk containing five units of peniciiiin in the center
of a heavily inoculated area of geowch,

The slide cest was veed ia determining coagulase production. An
essleion of the staphylecocci was msde by placing a sanpie of the growsh
in saline; & dvop of rabbit plaswa was placed on the esuision, mixed,
and the culture was cheerved for gross clumping of the cugasisa.

15%3?’ 80 Mensal (Histh edition; Detvoit: Difco Labovstovies, 1953),
Bp. L50-156,
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Staphylococcal growth was identified as either £. auysus,
8. intermediate, or $. albus. 3. sureus wes considered to be graw
pesitive coccus which grew ou the 7.5 per cent sediva chloride selective
sediuvs, formed yellow pigmented colonies, produced cosgulase, hewmolysin,
and fersouted mamnitel. Sush growth was considersd & potentisl pathogesn.
8. intenmdiate was gram positive coccus which formed yellow colonies,
producad either hemolysin sud/or fermented mannitol, but was coagulase
negative. Such growth wes consideved as a possibie but not probable
pathogen. 8. sibus was grsu positive coceus growth which formed white
colonies, did not produce coagulase or hemolysin, and did not ferment
saanitol. Suech growth was considered sonpathogenic.

occus supeus. The specific straio
of each §. sureus was identified by bacteriophage typing. The procedure
used was adapted from the work of Blair and Carr,?® Andevson and Williams,?®
and Charles Zierdt,30
Streaks of staphylococci wewe wade one-half centimeter wide on a

plate containing wodifisd Trypticase Soy agar. As showm in Figurve 1,
esch agar plate was divided iotv cue centimeter squaves. A diffevent

john Blaiz end Hiria Carz, “The Bacteriophage Typing of
Scapbyiococed,” Journal of Infectious Disesse, 93:1-13, July~-tugust, 1956.

29z, B, 0. Williawe and E. §. Andersou, “Phage Typing of Staphyio=
soccus Aureus,’ Jouraal ¢f Cilnical mm Priis~127, Hay, 1936,

*Coharies 8, Zierdt, "Freservation of Stuphylecoccal Bacteriophage

by Weans of Lyophilizstion,” Amexicen Journal of Clinical Pathology,
31:326+331, April, 1959.




bacteriophage vas added by dropper to cseb squave coutaining $. auxeus.

in this study cwanty-aine commercially availeble bactevicphages werve
uw&m

69 39| ¢ [44A|187 38\

7T7|3A[83|3C|79|47C
523 71|80|55|71|70

42€|181|54|420 75|52A

\73 |51 |47 |428 )

STAPHYLOCOCCUS AUREUS BACTERLOPUAGE COUE
HUMBERS AND ARRANGRMENT OF PHAGE TYPLNG ON AGAR PLATE

Foliowing this the plate was ingubsted for twelve boure at 37.5

dagrees centigrade. Each sguave containing §. surens vas exanined fox

lavailable from Micsobiologicel Associates, Ine., Washimgton 14,
2. €.



sbssnce of staphyloceccal growth. 4 shown Lo Figuxe 2, the absence of
ghowich indicated lytie actlen of the bacteriophage and ensbied the strain
to be identified.

Gmly 3. purges was Cested for bacteviophage types, ss alwost

without exception bagterivphsges do woi lyse goagulase megative coccus.

FIOURE 2

A BIAMPLE OF STAVEVLOCOCCUS AUREDS

PRAGE TYPINC PLATE SHUWING LYSLS BY SEVEIAL PHACES

SURMARY

Deseriptive survey was the method of veseavch clwsen for this

study. To detemuine the presence of §. asufeus on sothers aduitted to the

wateralty wait of the loue Linds Sasnitarium and Hospital, bacterioivgical

speciaens were ¢ollected from cne hundred and forty mothers and theix
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infants delivered between September 1, 1959, and January 3i, 1960. The
specinens were obtained from the nares and extermal wulva of the mothers
and from the naves and skin of their infants.

All specisens obtained wers inoculated on a selective medium and
observed for stephylococcal growth. Chsracteristics of growth weve used
to detevnine possible pathogenic strains which weve typed by bacteriophage.



CHAPIER IV

To determine the presemce of §. sureus, bactericiogical specimens
ware collected from wothers and infants aduitted to a selacted saternity
wnit. In this chapter the vesults of the survey arve presented together
with tables developed to aid in the explanstion and interpretation of the
data. The findings were classified into categories and analysed.

I. PRESENTATION OF THE DATA

Bacteviological specicens vere obtained frow one hundred sad forcy
sotbers from September 1, 1959, te January 31, 1960. Speciceas were
secured from the naves and external wvulva of all mothers upon aduission
to the matoraity unit., From simty-sin of the tetal group of mothers the
secoud specimen was obtained from the externsl wulva aftev the vulvar
preparation in the labor recm; from the vemaining seventy~four a second
specinen was obtained from the external wulve after the parinesl secrud in
the delivery room. A totsl of four hundred and twenty specimens was
obtained.

Hothers were classified in two categories according to the type of
staphylocvcel cultured. MNothevs fvom whow §. agreus was cultured were
classified in cthe first category. Such cultures were coagulase positive
and potantially pethogenic. Nothers fyom whom . intersediste and
£. aibug vere cultured were classified in the second category. §. intere
sediste cultures were cosgulsse negative but were positive in either one

22



or wove of the colony eharacteristics.”? Their pathogenicity was

uncevtaia. $. albus were cultures negative for coaguisee, negative in
colony charvactevistics, and defiaitely sonpathogenic.

Siuce theve were only eight wmothers in the g. iatesmediate group,
thay were classified with wothers having nonpathegenic albus., It wouid
be of little value to analyse the presence of such cultures on wothers in
a segregated group because of the siight possibilicy of the celtures'
baing patbogenie. Such cultures could not be clussifled an typicsl
§. aureus.

Ail sothers were further classified according teo the lecation of
the staphylococei. These categories were the nares oaly, external wulva
only, both pares asod emternal vulva.

Msipsions with staphylosocel. In this stedy staphylococel were
present in one hundved and thirty one (94 per cent) of the one hundved
and forty wmothers participating im the survey.

It was found that fifry-onme (36 per cent) mothers wers sduitted te
the maternity unit as caxviers of 3. auyeus, eighty (57 pex cent) with
8. albus, and aine (7 per cent) with no staphylosocci present. These
figeres ave shown on Table 1.

Thirty-seven wothers were carvievs of staphylecocei in the naves

only; twenty-seven (19 per cent) bad 8. auveus, and tem (i7 per ceat)
had 5. albus. Forty-ome (29 per cent) wothers had staphylococei on the
extarnal vulva only. Of these, fourteen (10 per cent) had §. asureus,
and tweaty-seven (19 per ceat) bad 8. albug, Pifty-three (38 per cent)

32colony charscteristics veferved to the hemslytic pigwented,
and mannitol reaction of the cocedl.
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mothors had staphylococel present both in the nares and on the external
vulve. In this group, §. supeus was cultured from the nares and extemmal
vulva of ten (7 per cent) and 3. albus from forty-three (31 per eent).

- Table IX describes the distributicon and location of staphbylococel
culiured frvom the vepresentative site.

|
Staphylococcus aureus 51 | 3%
Staphylococcus albus 60 | 57
Bo staphylococesl growth ? 7

[}

A l

: |

'mu& mﬁhﬁﬂ wi.tk mwmm 37 |2 131, 93
Mothers with no staphylocecei ' $




Staphylococe! after the yulvay preparatfon in the lsbor room. In
sixty-six (46 per ceut) wothere, Indicated as Croup 1, 2 specinen was
obtained from the external wulva on adeisslion and sgein after the velvar
prepavetion in the labor voowm, Results from celtures faken from these
wothers showed that six (9 per cent) were adumitied with §. sugeus, and
fifey (76 per cent) with §. glbus, on the exteraal wulva. Ten (15 per
cent) bad no staphylococcal growth on sduission. After the vulver prepa=
ration the muwsber aud percentage of wothers with staphylscocei on the
exterasl velva were as follows: four (6 per cemt) with §. sureug present;
forty-seven (71 per cent) had 5. glbus; end fifteen (23 per ceat) mo
staphylocoscal growth was obtained. These figures axe sumsavized on
Table YIX.

sevanty~four (54 per cent) wothers, indicated &s Group IX, & specisen was
obtained from the external vulva on aduission snd again after the pevincal
serub ia the delivery roow. Results from this group were as follows:
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eighteen (24 per cent) mothers were adaitied with 8. sugeus; thirtye-aine
(53 per cont) with 8. albus; and seventesa (23 par cent) with no staphy~
loceecal growth on the extesnal vulve. After the perinesl scrub twelve
(16 per cent) wothurs had 5. sureus on the externsal vulva, thirxty (41 per
cent) had 8. aldbus on the sxternal wuiva, and thivty-twe (43 per cent)
bad wo staphylococei present. This is shown on Tabis IV.

|
Staphylococcus aursus 18 | 24 12 : 16
Staphylococcus albus % | s 0 4
No staphylococcal growth 1wl 32 |4
|
1
|
Totals 7% }m 7% 100

The total suaber of infants delivered was one hundred and foxty~
one, as one mother deliveved twins, Specimens were coliscted from the

Infants were first classified in two catagories: thoss on which
staphylococel were present and those oun which staphylococel were not
present. They were classified further as thoss with $. aureus in the
nares only, on the skin only, and both in the nazes and on the skin.
Cultures cbiained from infants weve classified in the same categoriss as
those obtained fyom the sothers.
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Staphylococel present after delivery. Of the total mumber of
infants surveyed on the maternity wait, seventy-six (54 per cent) had
some type of staphylococci present. Staphylococei could not be obtained
from sixty-six (46 per cent) infants. Of the infants with staphylosoeci,
ninaceen (14 per ceat) had §. sureus, sod fifty-seven (40 per cent) had
8. aibus. These figures ere shown on Tabla V.

TABLE V

HUMBER AND PERCIATICE OF INPANTS FROM WHICH CULTURES
OF STAPHYLOCOCCY WERE OBTAINED WHILE ON THE MATERNITY UNIT

. IHFANTS

Rushey Percentaye
dtaphylococcus aupeus 19 i4
Staphylococcus albus 57 40
Ho staphylococcal growth 63 46
Totals 141 100

phiylogcoceus aureus present after delivexy. Is eleven (56 per
ecent) of the nineteen infants with 8. auveus, the owrganiss was in the

nares only; in five (26 per cant) it was on the shian only; and in three
(it pex cent), it was both in the waves and en the skin. The location
and diatribution of 8. surcus on the infants appeaxs on Table VI.

Bother and Infent

The purpose of this study was to detewmine if §. sureus presest
on the mother when admitted te the wmatesnity wait could be transmitted
directly to the ianfant, and heuce be a factor in the development of
staphylogoccal infegtions i the infant. It would be significent to the



purpose of the study if the findings indicated that the 5. suvews
infant wae identical with that present on the mother.

2. augeus present on rothers aud infants wis cousidered identical
if there was agrassent in the following: (1) bacteriophage type,
(2} coapulese production, (1) colomy characteristies, and {4) peniciliina
sensitivity, Colomy chavacteristics rveferved to the hesciysis, plguenta«
tion, and masnitol vesctiome of the organism,

us sureus on mothex-infent paise. 5. Sureus was cul-
tuved f£rom fourveen (10 per ecent) mother-infent paivs. In nine (6 per
cent) of these pairs the bacteriophage type, peaiciliin sensitiveness,
and colony characteristics weve identical. In five (4 per cest) of the
pairs, baving identical §. s present, the orgeniss was cultured from
the external wulva of the mother after the perinesl sczub and from the
infant skin at delivery. Pour (1 per cent) wother-infant paive had
identical 8. sureus in the neves. The Mummm of the §. sureus

present ou these sother-infant wiﬂ are illustrated im Table VIL.




maummmmya 5 8 8 8 s$/| =» R 5 8

®ALL cultures positive for w&m mxyam, ytwtam, and mannie
tol fermentation. 8 = Seasitive R = Resistant

I1. INTERPRETATION OF THE DATA

totheys

The results of the study ehow that ome hundred and thirty-oue
(33 per cent) sothars surveyed were aduitted with some typs of staphylo-
coced .

it is veasonable to expect that & large percentage of motbers would
ba aduitted with 8. albug, as it can be gultured from the naves and skin
of wost individuals. Siusce Z. albus is nounpathogsnic, its presence on
the sotber is velatively wniwportant. However, because it was cultured
from the axtemnal vulva of wothers, discussion of its presesce im relation
to the vulvar preparation snd perineal scrud of the sother will be found in
a later sectlon of this chapter.

In this survey fifty-one (36 per ceat) of the mothers had §. sureus
present in the nares and/or ou the external vuive when sduitted to the
satersity wait. Thie percentage is above that reported by sowe investie
gators. Fekety found 26 per cent of the wothers sdmitted to a selected
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maternity uait had 8. augeus in the naves.’® This increased percentage
could be due to the faet that in this study, specimens weve obtained
from two pources on the wother, the nares and the external wulva. This
would increase the chance of securiag $. aureus on each mother. ¥rom
Table 11, however, it will be noted that the percentage of 8., sureus
found in the naves was 26 per ceut, which is equal to that reported in
Fakety's study.3% Of the mothers admitted, 18 per cent had §. suveus
which were resistant to penieiilin, This is comparable te the percentage
reporied by NHolan, in whieh 12.6 to 18.5 per cent of the sslected popula«
tion had antibiotic~resistant staphylococei in the naves and threat,3d
The fact that in this survey 36 pex cent of the mothers weye aduitted to
the wsateranity unit with §. gureus, and that approxisately one~half of these
organisss were penicillin vesistant, seems to coincide with the most veceat
reports in literature that antibioticevesistant pathogens ave not confined
to the hospital enviveament, but have becowe incrveasingly distributed in
the gensval commumity as a potemtisl source of ianfections, 36

Of the two cayrier sites, §. aureus was found wost often in the
nares. This is to be expected as the naves are considered to be the mais
habitat of the organism. Fourtean (10 per cent) of the one hundred and

33:»-“ Pekety gt al., "Control of an Outbreak of Staphylococcal
Infections Anong Mothers and Infents,” Americsn Jowrnal of Public Health,

48:309, Maveh, 1938.
Jzpid.
35%114an Nolan and lomer Yieisher, "Drug Resistant and

Pathogenic
Staphylococel in One Community,” Hew England Journai of Medicine, 258:491,
Havch 6, 1958.

355, 3. Bubr and J. €. Seott, "Penicillin Resistant Staphylococed,”
Lapcet, 1:1021, May 16, 1959.




forty wothers surveyed had §. syreus on tbe external vulva. Ten (7 per
cent) nothers having 8. suveus in the nares alsc bad it oo the external
vulva,

Bince the purpose of this study was to detommine if 5. aupeus
present on the mother could be a coatridbuting factor in the direct tramse
mizsion of §. aureys and the development of infections im the infant, it
vas significant that penieillineresistent $. sureus was present in the
naves and on the extemal vulvs of the sother on aduission to the
maternity uait. If these opganisss ave present on the extemal vulva of
the mother at delivery, it is possible that peatcillin~resistant $. suveus
could be twansmitted to the infant at bixth,

Nine (7 per cent) mothers were aduitted haviang no stsphylococcal
growth in the sares or ou the extemnal vulva. Three of these mothers
vere aduitted to the matermity unit twice, as their first aduission
resulted fn & sixe~ to eight-hour hospital stay in false labor. Specimens
were obtained from the nares snd external vulva of these wothers a second
time. The second saries of cultures were also negative. It is evident
that some wotbers, being very conscious of their personal hygiens, enter
the labor xoom soon after thorough bathing., It is possible that in sush
cases growth may not be obtained from the external wulva. Of these nine
wothers without staphylococcal growth, it wes observed that little or no
suepme was prasent. It is uwueual that staphbylococei ware not obtained
from the naves of these nine wmethevs.

shown ix Tabls IIX, Group I consisted of sixty-six wothers from whom the
second specizen from the external vulve was coliected after the wulvar
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preparation. In asalyzing the change that occurred on the vulve of
individual mothers in velation te the vulvar preparation, four of the six
mothers having §. aureus present on admission etill had the orgenism
present after the vulvar preparation, while the othey two mothers had
8. glbus present after the vulvar prepsration. It secms that in the
wajority of mothers with §. sureus on aduission, the vulvar preparatiom
did vot vemove the organism. In no case was the skin entirvely free from
bacteria.

0f the fifty wothers admitted with §. slbus, forty-seven had §. albus
present after the walvar preparation. This does not meon, however, that in
enly three mothers the §. albus was removed. Im reality it appears that,
in twelve of the orxiginal fifty mothews with 8. slbus on aduission, the
vulvar preparation was effective in vemoving the ovpanism, ss these twelve
bed no growth on the extevnal vulva after the prepayation. The vesult is
that thirty-eight of the eriginal £4ifty mothevs had £. albug present after
the vulvar preparation. In addition two mothers admitted with 5. suxeus
only were found te have 8. azlbus afrer the prepevetion, and seven mothers
adnivted with no staphylococcal growth were found to be positive for
2. glbus afver the wulvar preparetion, Thus the total was brought te
forty~seven. In these mothers the 8. albus may have been received from
the purse at the time of the ppeparation, or pessibly frem the doctor at
the tire of the emandnation. Singe the orgenism is nonpathogenic, this
would net be serious.

©f the tem wmothare in Group I admitted with no growth, only three
of the originsl ten had ne growth after the wvulver pyeparation. Thervefore,
these theee mothers (in addition to the twelve mothers from which staphye-
lococcus was removed) broupght the total to fifteen of sothers having no

groevth afrer the vulver preparation,
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If chis were the only skin preparation mothers received, it would
be possible for antibiotic-vesistant 8. aureus, present om the extermal
vulve upon admission and after the vulvar prepuvation, to be preseat at
the clse of delivery of the infant. But almost without exception,
wothers adaiited to the selected materaity unit for delivery received a
second skin preparation: the perineal serud in the delivery room.

tel after the pavineal serub in the delivexry room. Group
Ll was couprised of seventy~four mothers in whon the extexsal wuivar

specinen was taken upon aduission and after the perineal serub in the
dalivery voom., Table IV on page 26 presents the vesuits of the pevimeal

BOEWD .

Of the eightesn wotiwra aduitted with 3. sureup, apparently the
pevineal scxud in addiclon o the vuiver preparstios wes effestive in
semdving the organisn frus six wothers. As one mocher adaitted with
#. sureus on the vuiva was found ©o have 3. albug afcer the perineal seyub,
kbe cotal sothers with §. surzeue afcer the perineal scrub was eieven. By
addiog & wother from whow & cuiture of 3. aureus was secured after the
perioeai scrub who did ot have cthe orgenise on aduissiou, the total was
brougut o twelve.

Ui the thirty-aine woloers aduitted with §. glbus, tweacy-eight
Beail Lhad . aibus preseat alier the perinsal sczub. In additioa, one
wocher Laving wo staphylococcal growth and one wotber with §. aureus ouly
oo adsisslon were found Lo nave §. sibus afler the peviceal scrub. Thus
the total was brought Lo chirty. 1t appears that che periveal scxub was
e¢ifeciive in sewoving orgeniens from sowe wothers, but in the majority it

Was wol.



Fifteen of the origival seventeen wothers in Group II admitted
with ne stapbylococeal growth on the external vulva were still free from
growth on the extemal vulva after the perineal scrub.

It was sot the purpose of this study to determine the effectivencss
of the skin preparation givea to wmothers ia anticipation of delivery, but
the bacteriological findings on wothers in velationship to the vulvar
preparation and perinesal serud seen to justify discussion of the subject.
Singe the object of the cleansing procedures of the external vulva of the
wother 1s to render the ares 4s clean and free from bacteria as possible,
the presence of any type of staphylococei after any clesnsing procedure
is significant. The vesults of this study show that of the seveaty~four
sothers in Gwoup II, forty-twe (57 per cent) had soue type of staphylocoeei
present after the perineal serub in the delivery roomy

The fact that sowe wothers were adnitted to the maternity unit with
0o growth on the exterunal wvuiva and showed growth after the wvalvar prepara«
brought the ovgaviss to the sxternal vulva of the mother. However, all
staphylococei eultured after the vulver preparation and perineal scrud
froa sothers adnitted with no staphylogsocct on the external vulva were
§. albug. In velatiomship to infection, the presence of §. albus is
uninportant, nevertheless the fact that mothers could vreceive pathogenic
organisms also if transmission of other organisms is possible is worth
considoration. This study seems to indicats that sueh transmission is
possible.

Two mothers with $. albus on adaission had §. aureus after the
volvar prepavation. In each case the organism was penicillin sensitive.




This suggests that the organise may heve been present on the extemmal
valva at the time of adnission, but was not obtained, as vesistant dacteris
are sove often acquived in the hospital.

Iafants 1
The results of the survey show that, of the one lwndred and fortye

oue infants on whom bactariclegical specinens weve oblalsed, §. albus was

wors commonly present than §. sureus.
As in the mothar, these organisms sve unispowtunt as centributing

factors in staphylococcal infections. For this reason the distribution of

shbus pressnt om the infasc Ls uet given. It alsw would not be possible |

to domonstxate chat §. albug present ou the iafuni was ideatical to that

prescot on the wother. Bacteriophuge types are avallabls only for coagulase

poaltive cocci, It ig of intepest that of the peveniy-four wothers im

Growp 11 in which the speciuen froe the extermal vulva was ebtained on

wdaissicn and after the pexianasl sspub, 57 per cent had staphylococeal

srowth present afier the scrub, 0Of the imfants delivered frow the wothers

of whis group, ocaly 39 per ceat had no staphylececei preseat on the skin.
1t semms poseible that wmothars way have organlsss presant on the external
vulva duzing delivery end the lafsat mot asquice thew at bizth,

& m was culiured fxom ninetesn {14 per coat) iufants. Of the
alusteen, feurieen of tae wothexs had 3. aureus present on admlsslon. Of
che Elve wothers wio did not have §. aureus, the organiss was located in
tha infants' naves, aod i all but oue of these five imfaats the organism
was resistans to pealeilliin. The peuicillian-rssietant charssteristie

suggesis Laat the weplial eavirnusent was the scurce ol ithe erganien to
the infant. Since speciaas obtaised from the ifufant nares ware collected

T T . T A e T



tweaty~four to forty-eight hours after birth, it was impossible to
dotermine how the infant obtained the organism. Within twenty-four hours
tha infaat had been exposed to parents, hospital personnel, and other
environmental factors.

Hothers spd Infancs

8. sureus was fouad in fourtesn (10 per cent) mother-infant paivs.
Ia five (3 par cent) of the fourteen wother-infant pairs, it was detex~
mined that the §. sureus present on the sxternal vulva of the mother on
identical to that cultwred from the infant's skin tumedistely sfter birth,
Bacteviophage types common to the five mothex-infant peirs were 7/73/187.
Howsvex, these phages arve not the 80/81 epidemic type which has been
rasponsible for the staphylococcal infestion io wost hospital nurseries.
The fiading of identical §. supeus on mothers and infants suggests that
poseibly the {nfant may have ecquired the orgenisn from the mother. If
the infant is wot cleansed before leaving the dalivery xoom, it is
possibie that the pathogenic organisas could be transported into the
hospital nursery on the infent's skin. |

In this particular finding, the data was analysed statistically to
detasmine the probability of the occurvesce being dus to chemse. The
chissquare method was used. It was determined that the probability of
mmmm&Mm‘m(nmuaM;
sonversely, the prebability of its being due to significant factors was
999 (or nine hundred and ninsty-nine in a thousand). This, then, was &
sigaificant finding.

ummmm,mmg.mmmwm
both wother and infant naves. As was described previously im this chapter,
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the speciwens frow the infants’ narves were obtainmed tweuty-four hours
after delivery. It was lupossible to determine if the source of the
organiss was the sother, since during that time the infant had been
exposed to other enviromsental factors. However, since the infant was
in close promximity to the mother's naves during this time, and since the
organisa was of the sems bacteriophage type as that pyesent on the mother
and not the hospital personnel, it seems likely that the infant did
receive the organism from the mother. Of this group it was obsexrved that
in oue mother-infant pair, bacteriopbage type 44A penicillin-resistant
wes cultured. This is particularly significant, as this strain has been
responsible for serious vutbreaks of staphylococcal infections in sone
hospitel nurseries. Of the fourteen mother-infant pairs in which both
individuais were carriers of $. gureus, nine demonstrated identical phage

To determine the presence of §. asureus, bacteriolegical specimens
wvere obtained from one hundred and forty wothers and their infants on a
selected maternity unit from September 1, 1959, to January 31, 1960,
Thirty-sin per ceat of the mothers were aduitted with §. auveus in the
naves and/or on the external wulva. Fourteea per cent of the infants
delivered from the mothers surveyed in this study had $. sureus present in
the naves snd/or on the skin. Of the one hundred and forty mother-infaunt
pairs, & per cont were found to have identical styains of §. sureus present.

In Chapter V the swwmary and conclusions of the study are givea, and
recosmendations are made for the prevention of staphylococcal infections
in the infants,



In this study au attewpt was wade to detewmine 4if §. aukeus was
present on wothers adaitted to a selected matexnity unit., It was
expected that the results of the study would indicate if wothers could
be & gontyibuting factor in the development of staphylococsal infections
in their infants. In gathering data for the study, bacteriolegical
infants at the Lowa Linda Sanitarium and Hospital fyom September 1, 1939,
to Jamsary 31, 1960. Specisens were collected from the narves and external
vulva of all mm upon aduission to the maternity uait and from the
naves and skin of their infants immedistely after delivery.

0f the one bundred and forty mothers pavcicipating, & second
specioen was obtained from the extersal wvulva of simty-six wothers (Gxoup I)
following the wulvar prepsxation in the labor room, and from seventy-four
wothers (Group II) following the perinesl serub in the delivexry zvom.
Within twenty-four hours speciusens from the individual mother and infant
wore streaked on a selective medium in the bacteriological laeboratory and
obgerved for staphylococcal growth. Bacteriophage typing was employed to
fidentify particular styains of coagulase positive §. sureus.

The results of the study show that a significant nusber of mothers
(36 per cent) were aduitted to the maternity usit with 8. suveus in the
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naves and/or on the external vulva., In approximately ona-balf of these
mothers the organisms were penicillin resistant.

Aimumm&:ﬁmﬂottﬁtqmiymﬁmmm
effectiveness of the vulvar prepsration and the perineal serub given the
wother in preparation for dslivexy, the findings indicate §. supeus was
cultured from some mothers following the two clesnsing procedures.
that 6 par cent of the sixtysix wothers had S. sureus present on the
extemmal vulva after the preparation. Specimens obtained from Group IX
after the perineal scrub showed that 16 per cent of the seventy-four
mothers had 3. sureus on the extermal vulve after the scrub.

~ Of the one lumdvred and forty-one infants dslivered om the saternity
wait, §. suveus was pressnt on 14 pex cent. Six per cent had the orgsnism
prasent ou the skin, while in 10 per cent it was cultwred from the naves.

In 6 per cont of the one hundved sad forty mothers and infants sur~
veyed, §. surwus cultured fyom the infants was identical to that present
on the mothers upon adaiseion to the materaity unit and at delivery. To
determine the statistical value of this finding, the chi-square method
was used.  Caleulations indicated & high prubability that the occurvence
of this finding was significant.

1I. CONCLUSIONS

From the findings of this study it Ls concluded:

1. That mothers ave admitted to the matemmity unit with §. suyems
prosent in the nares and/or on the externsl wvulva,

2. That the vulvar preparstion in the labor room and the perineal
scrub ian the delivery room may oF say not resove $. gursus from the external
vuiva of the mother,



3. That it is possible that §. aureus present on the external
vulva of the mother at delivery can be transmitted to the infamt at birth.

&, That 8. sureus prosent on the external wulva of the mother at
delivery could be a factor in the development of staphyloceccal infections
in the infaat.

IIX. RECOMMENDATIONS

Based on the findings of this study, the following recosmendations
are suggasted for the prevention of infections in the wewborxam infant:

1, That the importance of skin prepavation given the mother before
delivery be ye-emphasimed to the nursing staff.

2. That study be given to asscertain if the procedure suployed in
the skia preparation of the sother before dalivery could be improved.

3. That consideratica be given to the advissbility of cleansiang
the nevborn before adeission to the bospital nursery.

4. That a sixeweak postpartus and postnatal home follow-up survey
be made of the incidence of stapbylococeal infection in mothers and infants
delivered batween September 1, 1959, and Januaxy 31, 1960.
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ABSTRACT

The purpose of this study was to determine if §t
‘present in wothers when aduitted to the maternity unit of the Loms Linda
Sanitariun and Hospital could be a factor in the development of staphye-
lococcal infection in the imfants. Biological specimens were collscted
from one hundved and forty mothers and their infants from September 1,
1959, to January 31, 1960. The specimens were obtained from the nares
and externsl vulva of all sothers upon adaission to the matemmity umit,
and from the naxes and head of their infants after delivery. Of the one
nmdred and forty mothers participating, specimens were also obtained
from the external vulva of sixty-six mothers (Croup I) following the wulvar
preparation in the labor room, and from seventy-four mothers (Group II)
following the perinsal scrub in the delivery room.

The vesults of the survey showed a ltmm of mothers
€26 per cent) were admitted to the maternity unit with Staphylococeus
aureus in the narves, and that a significant percemtage (17 per cent) had
; Of the sixty-six mothers in
Croup I, six (9 per cent) bad Staphylococcus aureus present upon adaission.
After the vulvay prepavation, four (6 per cent) had the organism still
presest. In the seventy-four mothers inm Group IL, eighteen (24 per cent)

tus aureus present before the serub. After the perineal

scrub, twelwe (16 per ceat) still had Staphy auveus present on the
external vulva. Of the ons hundved and forty births, nine (6.5 per cent)
of the infants bhad §
mother. The specific strain was identified by bacteriophage typing.

i el £ L
A

s aureus identical to that present in the




It is concluded from this study that Staphylococeus auveus present
in the nares and on the axternal vulva of the wother upou aduissiosn to
the materaity uait could be a factor in the Jewlopuent of staphylogoccal
infecticas in the infant. Siuce the wulvar preparation and perineal sevubd
may not be effective in removing the organism frowm the sxternal vulva of
i8 Bulews present at the time

the wotber, it is possible that jtaphyloeeg
of delivery could be transmitted to the infant's skin during birth.
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