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Evaluations of a
Patient Isolator SystemO

Ii. Distribution P~rofiles f Patiet -1iciltroflora ... Z

During Prolonged Isolator Confinenient

CAPT S. SHADOMY, UK., AIUS; MAJ MIRIAM K~. GINSBE~RG, ANC, USA; AN'
E. ZIGER. BS, WASHINGTON, DC

A.NEW APPROACH. to prevuntion of sec- maintenance of the microbial barrier have been
ondary or nosocomial cross infections in the described previously.' This report is concerned
debilitated patient has been taken in the devel - with an examination of the combined effects of
opmnent of self-contained or unitized systemrs prolonged isolation and intensive procedures for
for total isolation of the individual patient.' 4 skin hygiene on the external microflora of the
Such systems, or isolators, have as their basic confined patient. In addition, bacteriological
purpose the exclusion of all microbial contact evidence was also sought as to any penetratiorl
between the patient and his external environ- of the isolator's barrier by microorganisms,
ment without interfering with his normal indigenous to the external hospital environ-
routine care and treatment. These systems coni- nient.
sist basically of three integral components; the Procedures
flexible plastic isolation enclosure or tent; a
system of blowers and filters which lprouide a A h oio yces- ealdd rpino
supply of sterile air within the isolator; and the isolator (Fig 11 has been presented elsewhere'

andl only limited specifications need be enumerated.4
pass-through chambers, or locks, for intro- The isolation tent, which surrounds but does not
ducing or removing items of patient care or encomipas~s a standard mechanical hospital bed, is;
treatment without breaching the isolation bar- fabricated from clear flexible polyvinlyl Chloride

rier. The feasibility as well as practicability of plastic. Unlimited access to the patient is providedt
one uchsysem *hav ben uder xamnaton. hy two sets of paired gauntleted gloves. Clear, rigid
Theeffctienss nd elabiityof he(lifernt plastic face plate% set in the walls of the tent provideI

umnrestricted visibility. Sterile air is provided by a
system-, and procedures involved in steriliza- combined blower and filtration system contained iii

tion, concurrent sanitization. and continued the console unit which forms the foot of the bed.
Submttedforpublication Feb 19, 1965: accepted Thme filtration system utilizes two ultrahligh efficiency

Submitte for mter units t capable of retaining more than ~99.%5

From the Division of Basic Surgical Research of all particles over O.3ju in diameter. The console

and Department of Nursing, Walter Reed Ar) also contains two double-door pass-through lock-s.
Insttut ofReert-, Wlte Rerl rmyMedcal controls for the adjustment of the mechanical bed, all
Center. alarm system, and other ancillary controls.Th

"Nothng cntaned eren shll iplyArmy lgpss-through loc-ks are each fitted with four (.-ST
"Notingcotaied erin hal iplyArm i- ultraviolet lamps, Attachments for sphygmnomanorn-

dor.,ement of or preference for tbe commerciril product eters, electrodes. stethoscope, transfusion -or venoclysis
oJr products described" (AR 360- , r-_. 15). , tuhing. and other devices are made viaspcl

Reprint requests to Departmient of Medicine. MC'V aatr e ntefexbewlso h et
Station. R-ic-uird, Va 21240 ',Dr. S. Shadomy).

- Life Island" Hospital Isolator System. Matthew, t Cambridge Absolute Filter.--Camb ife 11IM.-
Research. Inc.. Alexandria, Va- Corp.. Syracuse. NY. C 'T les 11T availabln j

Arch Environi Health--Vol 11, ! Ua 96,5 to DDC or Clearinghouse
c'uL.,tcers



Best
Avai~lable

Copy



* °

BLANK PAGE

"I

i



Fig 1--Unitized patient isolator system ("Life Island, Mark V"). Showni are tlic control console (fore-
ground) with pass-through locks, master controls, and inlet for the air filtration and supply system; the
clear, flexible plastic patient enclosure with rigid plastic view plate, gauntlet -gloves, and overhead suspen-
sion system; also shown are the isolator interior with bed, bed rails and straps, and overhed tray. The me-
chanical components of the bed are contained within an inner plastic tunh'l which se'ts them outside, topo-

logically, from the isolator interior. (US Army photograph, WValter Reed A-rray ln~titiite o, Rcearch.\

B. Prt'paratiuts ahd Saniti.zatim of the Isolator Cocn~urrent sanitization of the interior of the tent
Tetit.-lnitia! sterilization of the interior of the tent was accomplished through periodic washings of the
was achieved through surface treatment and aero- inner plastic surfaces and metiq' fittings with a
solization with a 3% solution of peracetic acid. A 1:750 solution of beozalkonium chloride.§ Selection
total of 24 hours was required for this procedure; of henzalkonium chloride as the sanitizing agent of

exposure time to the sterilizing agent was ogle hour choice was hased on dlata previously presented.' The
followed by a period of exhaust and ventilation for schedule for tent sanitization (Table 1) was estab-'the remaining time. Efi~ciency of the sterilizing pro- lished when bacteriological evidence indicated the
cedure had been previously verified using test strips need for such a p~rocedlure.

impregnaied with spores of Bacil/s -rub till's 4 variety Trhu procedures for sanitization of the interior of
Olh( i Similar strips exposed during the initi'al the occupied isolator were as follows: Debris, waste,

sterilization preparatory to this clinical trial andl and similar materials were collected andl either re-

'evendays thvtentthrol~h idpastic sleeve provided fvr %vich

TSix~rotlex Btacterial SlKorc Strip-;, Anieriudgi Bcn lk omai Ujillt 4cidorNIK ouio.1 SI'. I ff'-
Sterilizer Co- etfe ax.aois nIrhkwpot/clh-Vl1,AgLt 9.
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purposes. The solution of benzalkonium chloride. 'Isn.l--Scieduke for Ilyqscirni Patienit ( aire apid

prepared with sterile water, was introd.uced into Plastic lsolafor Enclosure Cictinitt! andS

thne tent together witlh ;upplh of sterile gauze and %atnaa 1-fa irt
toweling. The solution was applied with the gauze
to the entire inner surface of the tent and to all Day) of l'atwii Iseuak.,r Tert

Isolator ftygienic Cuge Cleanxing &
exposed fittings, shelving, etc- Extra sheeting was vot'tfldegs t Protedureot
provided for protection of the patient. Following a
minimum contact time of ten minutes, the treated Patial baith None

surfaces were rinqed and then dried with sterile 3 Coitipkle bath. None
4 Partial baith N"n

tioWeling. ETxce~.s or wastv fluids whichi had been 5 Complete trath None
permitted to collect at the bottom of the tent we~r Partial bath Norse
drained, under positive pressurr, through the plastic 7 Complete bath None

-lev itoa oletin asn Caniplete bath Interior surfce's Washed
'leese int a cllecton bain. bah Interior aurtaeea waahed

C. Cliptical avid Nursiing Care 1)ata.-A man. con- to Cominpe baith Interiort sutfnisim aslivil
valescing front Acute niyoc~arditis, served as patient- it Complete bath Interior surfacees washed

uotifrstee fg- #i' I-i*liseical trial of, )fi Pi-J.Rtor. 12 Coniplael bath None

Selection of a tes,. patient niot necessark~y prone to -___-___

bacterial superinfte.tion was based on the prernise that *Patiert introduced into isolator on afternomon of Preerdingi dali

the effects of prolonged isolation upon the ecology folflwinijg coniplete bath and shamipoo with hereettlorophenbe (pltisc.

oif the normal hitiman microflora w'er as yet unknown. tlpat)ienton. in npoe [ala bar soap for days '2.7; pttiseole
Prior to his introduction into the isolator, the lotion was substituted in bathing procedures ir days 8.12.

patient was bathed and shampooed with a commercial t Procedure included sponging of aln interior plastic and] nI-fisl

skin cleansing lotion containing S01v hexachlurophene,11 siiwtfa~ with a I :',sn solution of bentalkoalitno AIloside.

dlre,,sed in sterile pajamas, and wrapped in sterile
sheets for transfer into the tent. Antibiotics or other rather large volumes of air, which were displaced

antibacterial agent, were niot administered either during manipulation of the doors of the paiis-through
before or dluring the period of isolation. The total locks. Surface, decontamination of materials acci-

period of confinemenit within the isolator was 1.2 days. dentally cointamninated during their introduction into

The procedures used in bathing the patient while the lock was also acrimplished during the irradiation
Confined within the isolator employed, initially, a period. Trhose items which required surface steriliza-

commercial "antibacterial" bar soap ¶1 containing bothi tion only, as, for example, commercially prepared

21/r hexachlorophene and an' tnst ated amount 4)f sterile articles, were exposed for a minimum of ten

3,4,4-trichlorocairbinilide. This product was replaced Imirnutes.
after seven dlays by the 3`3, hexachlorophene lotion. Items which wer'- not presterilizedt includied frcshit
The p~rocedulres were essentially the same as those prepared fotds and therapeustic drugs. For this stud),
enuploved in routinte nursing care under normal con- reliance was placedt upon the pasteurization effect of
'hitions for bathing of the nonanibulatory patient. normal cooking procedures for the provision of bac-
They included both an intermittent washing of the teriologically "safe" foods. Food trays were prepared
face, hands, and upper portions of the body and a aseptically using pros-terilized utensils and dishes. No
complete or total body bath, but no shampoo" ready solution to the requirement of providing sterile
(Tahle I). drug items was determined and only original phAr-

D. Pvc paralitn oif Itepmv for Pat i-nl Care.-All mnacy pack materials were used in an effort to avoid.
items used for care, comfort, or feeding of the as much as jaissibile, any contamination of hospital or

patient were introduced into the isolator through one -itaff origin.
of the ultraviolet irradiated pass-through locks. Used F. Bctcrrmmhiqiico/ Mmsitorisug Schtduale and Pro-
or discarded items%, bedpans, and other expendled ma- cedurcs.-Specimens for bacteriological stuil' were
terials were removed in a similar manner throught collected twice dailydrnkh first eight Iaso

the second lock. Most materials were introduced isolation and once daily for the last four days. The
into the isolator 2fter presterilization in double- specimens were collected, using moistened sterile
wrapped packages bs- either gas or steam alutoclave %abms which were vigorously applied to a minimum
procedures- surface area of 10 sq inches from the following

Wherever possible all items were brouight to the cutaneous regions: forearm, including the volar and
isolator in their d-uble wrappings and introduced ulnar antebrachial surfaces; abdomen, including the
into the pass-through lock simultaneously with re- tipper pubic, umbilical and lateral surfaces-, upper
nioval of the outer wrapping. Exposure time to the anterioir and internal surfaces of the thigh; lower
ultraviolet light within the lock war. thiee to five median. sacral and lumbar surfaces of tie back; and
minutes dlepe-nding on the nature of the item being rectal region including anal and peri.seal surfaces.
exposed. This procedure was intended primarily for Specimens were also collected from the patient's
the destruction of microorganisms present in the phar~ngeal and nasopharyngesl orifices. Similar

11 pHisollex brand. Winthrop Laboratories, Division specimens were also taken from all of the pro-
of Sterling Drug, Inc.. New York. fessional and nonprofessional personnel associated

1 D~ial soap, Armour and Co., Chicago. with the proJect- Rtfetensce custurei of represeintativ-e

Arch Fivirma Fiealth-r-ol Ii. Axuqist. 1W&
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T'ABLE 2.--l~ffCCf of Isolator C.onwfinemenct Care o,, Micro ftora q fht, IPItrynteat and
Nasop'Iiryntoral Reqg iIms

1'hazynge~al Regions Nasopharyngesl Regions

Btacteriatl Isolations . Aversge Hatt IFrvquenvy of N inttl Aversar Ratte Fr'qiwricy of Nolriiti
Identifiations of R-ectiery * Reenvery t valupi 1 of liecverye Retcovory Vle

%.U54WO5WI <L4"1 1W 11; 0M 1451 100 1. <am0
0 sI~tetoomi <10 26% >10 >10 <10
-y 9treptoooccl 10-10t) 1a0% Mo-00 i90o, I0-100
S ep4der Mif <lot) IOU ez 10-100 >100 SD% < 100

S auft"<to S.Ingl occulrrence <10 <Jo Singleofeir iunee NR
Purnicumceei <10 ;Ulgle occurrence <10 N Rf
Dipht~heroids <lotl 75 C/ 10-100 (10 30% 10-l00

leeic<5 14 0s 1 <10 <10 Sinrle occurrence N R
Ilmpds<10 ftglse Oetrmwl- NH t NH
1 w,<10 Sir.RU fowcirewe 11 R- N R

ICScimit 1 <10 3.4-, <10 <10 90% 10-in0

Total& >300 100%7 >300 >300) 100% >300

Average. recvery rate: approsliniato number oft eoiont" recoviered after primary dilution and plating.
t Frequency of recovery: numnber of individual specinielis cuiltured trainl wbicii positive Isolationls were reported.

:Nowvil's recovery values: based on reults or cittinreil specimens taken fromsni ramc tit0 nt during hospitalitation on open ward under con-
ditions of normal eni'ironinsew nl expotaire.

I XH: Not reportedl

microorganisms were isolated from these latter not also recoverable at either the onset of the
specimens, identified and catalogued for future refer- isolation period or under conditions of normal
ence and comparison if required.eniom taex su .

The individual specimens were prepared for plating evrnnna xoue
on various media by elution, with agitation, in sterile Third, although the bathing procedures
peptone soy broth. A semniquantitative (dilution anti which were employed were capable of reducing
plating procedure' was used to inoculate the follow- the indigenous microflora of some of the
ing selective and differential media; 5% sheep's blood cutaneous surfaces to minimal levels, they did
agar (2 plates), MacConkey's agar, mannitol salt noprv tthraire puainotesars
agar, "SF" # agar and Sabouraud's dextrose agar. o rvn h ai eouaino hs ra

Pharyngeal and nasopharyngeal specimtens were also by organisms of predominantly fecal origin.
inoculated on chocolated blood agar and chocolated Further, they did not prevent contamination of
blood agar with 0.0501 potassium tellurite. All plated the patient or the interior of the isolator by sev-
media were incubated at 37 C for 48 hours; anaerobic eral species of potential pathogens for which the
cultures (ou blood agar) were incubated under patient was a carrier. These included a man-
hydrogen in Torhal * jars andl choicolated bloiA agasr nitol-positive strain of Staphylococcus aureus
plates were incubated under C02.

The various media were examined following itlcuba- anO a type III strain of Kiebsiella pflcumfofiae.
tion, andl data were recorded regarding presumptive The isolation of such pathogens from an es-
identifications and relative numbers of the various seniaynomlidvul vscnclyu-
microbial spjecies which were recovered. Definitive remarkable, However, their persistence dluring
identificat ions were made according to accepted tax- th-eido sltonwscniee ob

onomc ai dagnsti crteri ani poceiir-ý. significant in light of the probable high levels
Results of susceptibility which would tend to charac-

Four pertinent observations were made re- terize the type of patients for whom care with-

garding the changes in the patient's external in the isolator might be contemplated.
microflora during the 12 days of confinement Fourth. informnation of value in the selec-
within the isolator. First, and most significant, tion and mode of application of agents for

noit transmnigration of microorganisms in- use in personal hygienic and bathing proce-
digenous to the external hospital environment (lures was also obtained from the bacteriologi-.
or attendant to the patient could be dietectedi. cal data. The extended period of tihe trial

Second, there was no detectable colonizajion 1permitteri a COMparatite Study Of the effec-
of the patient by microorganisms which were tiveness of sev'eral agents.

# tDifto Laboratories, Detroit. Mich- Values for the composition of the normal
'Torsion Balance Co., Clifton, NJ_ microflora of the patient's skin and body

Arch1 lstvirof Health-Vol 7i, Augu~st, 196.5



P- P47TIENT7 iSO.ATOR .SYSTLM--.l .4AOMY LT Al. 1t5

MICROBIAL DISTRIBUTION PROFILES OF
SELECTED SKIN SURFACES DURING

PROLONGED ISOLATOR CONFINEMENT

loo

longed isolator "mfiae-a

metr on the microflora

-i selected region-al skiý
sortfaces during a 12-daN 3:

period of confinerlentl.
The distribution profiles 5

are derived from daily "
bacteriological exarnina- SECOND THIRD FOURTH FIFTH SIXTH
tions of the total micro- too
tloa of the different sites
and expressed in terms
of tecovery rates relative 3
to normal qualitative and aa"
quantitative values ob- a -

tained for the same 50

patient under normal " -

Condlitions of exposure.
(us Army photograph. 25
Walter Reed Army In-
"stitlite of Reqarch.)lo

AM PM AM JAM AI A AU
SE'. k NTH EIGHTH TENTH ELEVENTH TWELFTH

DAY OF ISOLATOR CONFINEMENT

PP, - PARTIAL. PTIENT BAT-
CPU - COMPLETE P'ATIENT BATH4

0 - *DIAL; CAKE SOAP RECTAL tACK ABOOMEN TN IeN FORMEANII

P- -PHIO•4EX ' LIOUID SOAP ANtAL ARC LORANI PLNBCK - AMON VOLAR AMD
PTC4RCAL. UtO$AA4A tC*A4.A AND ULAAA
019VOIO tLaU*AA A111MA. 'lTI•NTO AAYTIMAC•IMA.

orifices were determined in order to provide basis, the rates of recovery for the various
the basis for a comparative evaluation of the species isolated under the conditions of this
effects of isolator care and confinement upon study.
his recoverable microflora. These control The microflora of the pharyngeal and naso-
values were based upon a series of daily cul- pharyngeal orifices remained within the normal
tures taken during the patient's hospitalization ranges as defined by the controls described
on an open ward under conditions of normal above throughout the entire period of confine-
environmental exposure and also upon avail- mient. The only remarkable finding was the
able literature regarding the normal microflora repeated isolation of the type III strain of
of man." Arbitrary values were assigned the K pneunioniae previously mentioned (Table
various microorganisms according to their rela- 2). Various isolates identified as diphthercids
tive quantitative and qualitative contributions and species of Xcisseria antd tlieophilus were

to the normal flora of the different surfaces also obtained. These were regarded as being

and orifices. These values were then used as saprophytic normal flora anti were not sub-

standards for ,determnining. on a percentage jected to further study.

.Arch ligi leftalth--l'ol 11. A-tguilt, 1965
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TAIILE 3 -- Eiffetc of Isolator C'u(d'-ment Carc on the Micro flora of Svlcrged Heqwonui
P'atient Skits Surfaces

Abduominal Surfaces
Pubic. Umbilical & Lateral Regions

A vMCP Recovery Rate (C F U range) * Prenutey of Ilocovery t

Firat Second FirtS Second ROaee-oy
,ACIeft"tI Isolations & Idenuhic"Uon Period Period Varieod I Period VAIUM I

a stiepinewlo CRN IUR It S- 0-100
0streptococc CUN OlIN C RN
'I treptoweoc <10 CRN I -- 10.100

.S tp~dwiidit t0.10 10-100 6 >100
.5ers<10 <10 22 <10

sfleeceit <10 VR -- l-100
E"f<10 <10 31 10-100
Mekslvbs N 11RIN - -- <w

Others NR¶ 1ENR - -- 0-101

Totals < IUD 10-100 6311 2:7 >3w0
(% positive cult uno S6 %) 2%

Rctal Sufares
Anal & Perinesd Regions

Bacterial Isolations and Identit&mtions -----

4 streptococcl <10 <10 4 4 10.100
0 streptococcl URN CEN - - ~ CRN
-r Streptococct 19-100 <10 9 a >.100
sepuffnW4if >101) <1eft it 7 >100
scaw"" <10 <10 6 5 10-100
sfeeCatis <1(1 <10 9 3 10-100
-- Cali >100 10-100 10 7 >100
KUskkli-Aerdbader <it1 <10 to 5 10-IOD
Others 104100 14R 2 - >100

Totals >300 >10 IOI1 7 >300

Back Surfaces
Lowar Median. Sseral &Lumbar Regions

Bacterila Isolations & Identfideations --- _____

. streptococci CRN C'RIN -- <10
0Streptaocci C RN CRN -- CnN

7 sreptococc C RN CRN -- 10-I0D
10q0 <30 30wi 2 >300

8swesi <10 <10 6 2 10-100
R /&"at* ~ <10 CRN 2 - 10-100
9 eat <10 CRN 2 -- 10-I0D
Jkbrialia-Aero~e~or <10 CRN 2 - <10

others NR <10 - 110-100

Totals <1011 <WO 10:11 3:7 >My)
(% Positive eultures) A01 I 4%

Forearin Surfaces
Volar & Utnar AntibrachLal Regions

Bacterial Isolations and Identifieatloras- -*----- _ _

.Streptococei <10 4'RN 1 10-100
Ostreptoeoeel (RN (' RN -- <10
.streptococci ('RN CRN - 10-10D

s-epiifernidts <10 <10 -- 30.100
9 dares. <10 <10 I <10
S fmati NR M4R - I NR
tEeCai URN CRItN - -- ('RN-
Kiskidis-Aeviflhda Cit CRN -- C RN
Others NL NR - - NR

TOt"l <1Ion <10 6:11 1:7 >30D1
1%poeiles ctulturues (35%) 1%

Arch Emwioow Health-Vol II, .4ugms, 1965
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"TABLE. of---./ot:• lrt- of Trr (anmn'm .4 thes 1/. l ficrfl,,e. 4, .,tt'd R,' lcn:s
Patirnt SAkin Surfaccs-- ( ont ilnied

Thigh 5itfaceý.
Antt¢tir & tntcrh,r Rroo'J

Average Reiovery Rate (U'FT" rang- Freflniwey of Recovery t
. . . . . . .. .- . Nortn•l

!ftrieril l lsoatgn. & Idm nlifirallmorm I'erlo'i PI'eril P'eriod t Period Valtl"

• Srep!Oci (N (RN -R -W,

- Streptococci <10 f- RN <10
X epidenmi4n. 10-100 <0 4 3
S <•P) <10i 2 -c

Proit <10 1RN I - 105111t
(kbRella-N - (R N <-0

4 ithers -10 NR R

"Total, < Itol < 140 11; 31 l;7 .il

Average "._,,overy rate: approiimaia nunttber of colony forming units (C FC) recovered on primary dilillIon and plaltheg.
t Frequerey of ."eetvery: number of eull tres examined In which positive Isolations were reported.

Normal recovery values: based on cultures taken froem the satne patienit on an open ward In a nornial ihospital environment.
First period: through morning of iventh day, Dial soap used in patient bathing procedures. 11 cultures taken: second period: from anter-

noun of seventh day throuag last day of llatonn, ploflex used in patient batlilng procedures.
I CRN. culture reports negative.
TNit, not reported.
Average rates and freqtzeneic.. of recovery are derived front lActeriologe-al dista obtained during two vonseeulivC p•riods of seven to live"

dayf. respectively, during which two different skin cleansing agents were enmployed in the paticut bathing prewedutrne.

The microorganisms isolated most frequent- bined or average rate of microbial recovery
ly from the various skin surfaces included S for all of the monitored areas, excluding those
aureus, E cohl. and several distinctive strains of the rectal region anti the small of the back.
of Staphylococcus epidermidis. Isolations were approximated 10% of the normal or control
also reported for both the type III strain of values during the first seven days of the study.
K pneumoniac and serologically nontypable On several occasions the daily total recovery
strains of Klebsidlla-Aerobacter (Table 3). A rates for all of the monitored surfaces, again
yeast-like organism identified as Candida with the above exceptions, exceeded the nor-
krusei, recovered from the dorsal surfaces of mal 50% value. Following the change to the
the hand, was the only mycotic isolate. 3C hexachlorophene lotion, the total combined

Data accumulated during the first half of recovery rates for the same regions was re-
the study indicated that the procedures being duced to a daily average of 3.2% for the final
employed for patient bathing and personal five-day period. The average recovery rates
hygiene were having little effect on the recoy- for the inicroflora of the rectal region and skill
erable microflora of the patieit's skin. As surfaces of the small of the back during the
noted in Section C above, the 3%ý*, hexachloro- first seven days were found to be. respectively.
phene skin lotion was substituted after the 68%- and 14%, of the corresponding normal
seventh day of confinement for the original values. Following the change in cleansing
bar soap product used at the onset of the study. agents, the comparable average values for the
The change in skin cleansing agents w:_s ac- same regions were found to be_ 38% anid 2f.
companied by a marked reduction in the total respectively.
numbers of microorganisms iceoverable from The recoverv rates for the culturable micro-
asll of the monitored skin surfaces including flora of the different skin regions were found
thos.e of the rectal surfaces (Fig 2). to be directly proportional to the extent of

The extent to which the change in cleansing exlxisure of the individual surfaces to fecal
agents affected the nmicroflora which could be contamination The nonrectal areas deternlinvd
recovered from the various skin Nurfaces rlay to be most sensitive in thik repoect were the
he sunmnarized as follows The overall clini- abhldloen antd surface, of the lower bIack. .\V

.Ar,-h liwir, n IIalth--l',A 11..'1•9s. 1.96q5
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previously mentioned. several distinctive strains liositixte. The two strain.s weve biochertically

of S epidermiidis were recovered from the pa- identical in all respects.
tient. One such strain, which was predominant Excluding the inconstant recovery of C

in the upper respiratory tract, was encountered krusei from the hands if the patient, no micro-

only infrequently in the various skin surface hial isolates were recovered from any of the

cultures. In contrast, the strains of S. cpidcr- monitored regtims which could not be clearly

1indis most frequently is.lated from skin sur- attributed to the normal endogenous ojicrotlora

faes, particularly the areas of the lower trunk of the patient as described under either condi-

and extremities, were the samie as those re- tions, o, normal entvironmental exlxostire oir :,t

covered from both rectal swabs and stool cul- the onset oif the period of isolation.
tures. The frequent isolation of E colt from
several nonrectal skin surfaces provided Comment

further evidence of the extent of colonization The fca~ibility and practicability of unitized
of such surfaces hv microorganisms derived patient islatorn in protecting the debilitated

from the intestinal microflora. In all instances or infection-prone patient have not been previ-

in which E coli was recovered from specimens ously documented. Extensive examinations of

taken from the various nonrectal skin surfaces, the possible changes in patient microflora re-

fecal strains of S epidermidis were also iso- suiting from prolonged periods of continuous

lated from the same sites. F coil was never confinement within such an isolation system

isolated from either throat or nasopharngeal are essential to an effective assessment or

specimens. evaluation of such equipment. Inasmuch as

Isolates presumptively identified as Klebsiei- these systems are designed to sequester the

la-Aerobacter were recovered from nearly all patient from colonization by potentially patho-

of the specimens taken from the rectal region genic microbes indigenous to the hospital en-

and in over 50% of the specimens taken from vironment, the ultimate proof of their

the upper respiratory tract. All of the latter effectiveness and reliability must rest in the

isolates proved to be typable as K pneumoniae demonstrable exclusion of such opportunistic
type 1I1. The former included both type III pathogens.

strains and nontypable strains which were sub- Three broad areas of clinical or experimental

sequently repored as A aerogenes. Only two application are immediately concomitant upon
.;milar isolations were reported for the other the demonstration of the soundness of the

monitored skin surfaces. Both of these were unitized patient isolator. The most important

from the lower back region and were sero- of these is the provision of a reliable means

logically nontypable. of "reverse" isolation which is readily employ-

Strains of mannitol-positive staphylococci able in any hospital area. The isolator should

were isolated on ten separate occasions from prove of critical value irn preventing or con-

the rectal regions and nine times from one or trolling catastrophic secondary infections in

more of the other monitored skin surfaces. On those patients who have been debilitated by

only one occasion were mannitol-positive disease or extensive surgery or who have un-

staphylococci isolated from a specimen taken dergone intensive radiation therapy or treat-

from a skin surface without also being recov- mnent with immunosuppressive drugs or

ered from rectal swabs. This recoverv was antimetabolic chemnotherapeutics.
fro, a the lower back region and subsequent to Second. the isolator may prove to be of value

a revious culture series in which elevated bac- as a means of direct isolation in controlling

t, ial counts were obtained from nearly all of the transmission of highly communicable dis-

t e monitored regions. Mannitol-positive ease agents from the infective patient to other

taphylococci were recovered on only one oc- susceptible hosts. However, such a capability

casion from specimens taken from the upper is not the subject of this study and requires

respitttory tract. Isolates of this latter strain further evaluation.

as well as those obtained for the niannitol- Third. the isolator also appears to be of

li•sitive staphylococci recovered from the vari- \alue a;s an experimental system in which, for
4us skin surfaces were found to be coanulase the first tise. mans respnfse to changes in
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his. giiert li iral UenvIoirnmett couldl tic xamined In firmntat it n rtgar' Iing, the ultinmate or igill,
under the ~trictcst o~f expeirimentally manipu- i if vant~u ,Uciililtifleflt s of the cutaneicitis mnicri
lated and o iintrijlled coindit ions. t1lijra vwas also devel'iq.ed from t hi 1I~actermtj-

IVesult, ( oblaline f r4 ti the hacterir iii gical I gical dlata. Trhose nie' rg ,~i hi(,h tfirs~t

na initoring of the pat ient's external mnicndilora pre~ ailed fmt miany of the loactcrmoli igicali v de-
dluring the per]iol of confinement within the nuilei skin surfaces; followint4 bathing wvith the
isolator permlit several Lgeneral Colncludlons re- hexachlorophene lotion wetre clearly (if enteric
-t'ading the b~ehacio)r of the vairious microbial o)rigin. This was the situation foIerl rt

populations undler the conditions emiop;kt in of the total body :ýkii surfact:r. o,,lv those
ti td. irst, it Is apipart ttwhile the a rea s hIh wee relatively rcn~otv fromil the

cutaneous mnicroflora, of several (if the skini rectal region ilemronstrated ian initial recolo
regions wvere not dlrastically nmodified as a re- in zation by other mh'~;~nisIn- i thi;s latter
suit of the coninbiied procedures of total Iso- .ituati,)n, invoking primarily skain Surfaces oi
iation and intensive skin hygiene, the%- were the forearm., lower thigh. and upper thorax.
brought under ai cerutin tiegriee of Cttntrol. the reooiz Vo as led by Tin.-fca1 -trainý.
Demonstration of such control is of inerit to o~f S epidermitdili. III the absence of aml
this study'. Unfortunately the lack o)f comn- (lenionltrabe e'xogenotus source for this, re-
parative data, obtainable only from the same colonization, it could only be. concluded that
patient and under conditions Identical to those the reestablished imijeroflora developed from
employed here except for actual confinemnent encrypted fIc' in the deeper layers and
wvithin the Isolator, prevTents comiplete paSess, iirClol aftcr depletijon of the hexa-
nient of 1he extent and sigoificanice oif this chiorophene residues,
control, lDiSsemination to the %arious, skin surface,

It is obvious also that the cutaie~mus Iillcrto- by mierogaim froin the respiratory t ract
flora of those areas which were not exposed was not dletectedl. Hlowev-er, thi's mnay have
to fecal contamination were not dIrastically, af- been aI result oif the fact that many -of the
fected by the combined pro(cedures of isolation organistri of respiratorv 4un girl normially as-
and skin cleansing. The grami-negative enteric sociateul with droplet or dlroplet nuclei
components of the transient aerobic nilcrotiora contamninationi are in the so-calletl Thexachloro-
of these areas persistedl both omi tile surfaces lmherie-sensitive" range. It is also apparent
immediatelv I('jacent to the perineumi and also that prolonigedl pberios of isolator confinemient
on other surfaces which could have heen re- are without effect on the mnicrotlora of the
s-eedled or recolonized only through indirect pharyngeal and nasophayryngeal cavities. it is
contamnination by contact with soiled clothesý or of particular interest in this respect that the
similar vehicles. type Ill strain of K pni'etimaiati for which

Mr contrast, those surfaces which were. the patient was a resp~iratorv, carrier was not
topologically remote from either direct or in- los,-t dluring the 12 (days of isolation.
direct contamination oif fecal origin remained Inalitncs heekicnamnijnr
bacteriologically clean for longer periods fol- rCoilornization occurred. the respoonsib)le mni-
lowing hathing or cleansing. This finding was crohbes were of demnonstrable patient origin.
attributed to the cumulative inhibitory effects None of the nicrobial Isolates from either the
of hexachlorophene residues on the gram-posi- patient or fromi the interior of the isolator
tive components of the resident mnicroflora of coul beklae wt nyo h atra
these latter surfaces. The persistence oif a strainsd recover ed from eitherf the baterliatly

gram-negative mnicroflora of enteric origin in srisrcvrdfonete h meitl

the p~resence (of liexachlorophene residues and adliacent hospital environment or attending
the conclusive demonstration of the spread of personnel. Thus, the basic premise upon which
bacterial contamination of fecal origin to other the unitized patient isolator Is lba-eul-lreven-
skin surfaces through contact with soiled cloth- tio' of crossinfection or superinfection in the
ing or similar items illustrate the need for highly s;usceptible patient by excluding all po-
further evaluation of skin cleansing agents sible microbial contact with exogenous en-
intended for use in isolator care programs. vironniental bacteria-apmpears. to he udefensible.
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This study clearly dem onstrates the limnits carrier's clothing with subsequent transfer to
to which the detectable levels of the cutaneous nonperineal skin surfaces. The mrechanisms
microflora can be reduced through combined involved in this pattern would include friction
isolator confinement techniques asnd effective and, as suggested by Hare, convection currents
hygienic procedures. The results are even within the clothing.
more remarkable in light of the fact that they,
were obtained without manipulation of the pa- Sunmary
tient's indigenous microflora by administration Apaen wa bctrogilymntrd
of antibio ics. The fact that isolation does not
modify the fiara of either the uppewr respiratory during a l2-day period of confinement within

lower~~~~~~~ inetia trcspspadt'a atient isolator. The combined effects of
or lwritsiatrcsp.wadiinlprob-
lems, particularly with patients s ich as the isolation and antimicrobial skin cleansing

one involved in this stu-dy who are proved car- werent upon ted nra uaeosmcol
riers of potential secondary pathogens. The Datae dexalhivtd fo al iroil x
hazards which may befall the debilitated pa Daadrie rm al icoilgia x
tient in the contamination of wounds, burns, amnination of ielected cutaneous and bd

or incisions by organismrs of enteric origin orifice microflora revealed the following. Use

were demonstrated by the rapid and extensive of a qoap) containing 2% hexachlorophiene aff-

topological migration in our patient of not only fected only a temporary reduction in the skin

these organisms but also of S auretts for which nmicrroflora: mnaxinium reduction was obtained

he was an intestinal carrier, with a 31% hexachlorc-phene lotion. Repopula-

The recovery of E coli, A acroycnes. and tioni of bacteriologically denuded skin surfaces

fecal strains of S clulcrmtdis from the abdo-.- wvas dlue p~rimarily to recolonization by organ -

men, small of the back, and other noniperineal isms 'of enteric ongin; no repopulatiobi by

skin surfaces providles the first absolute evi- organisms of respiratory origin wa.; detectedi.

dence of the transmigration of organismrs of T'he indirect transmigration of enteric micro-

enteric origin Into nonperineal regions. Hlare or-ganisms to nonpcrin-ed surfaces was demon-
has presentedi evidence which indicated the 5sirated_

existence of such a route for the dispersal of At no time was the;-e bad:eriologlcal evidence
staphylococci from the perineumi to the skin of a failure ;n the mnicrobial harrier of the
and clothing of k."wr, carriers.~'" The pattern isolator.
of dispersal suggested by Hare and demion-
stratedl here includes initial transfer of the Generic and Tradt Nama±s of Drug
microorgani sms from their site of multi plica- ff rrachlorophencGnpw Fsx-~ o-,nc
tion or initial deposit in the perineum to the ptlisotf c. Saroi-Cen. Surnfrore.
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