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1
How Prepared are U.S. Hospitals to Control Nosocomial
Transmission of Tuberculosis? J. RUDNICK, K. KROK, L.

MANANGAN, S. BANERJEE, G. PUGLIESE, W. JARVIS. Centers for Disease
Convol  (CDCI,  Atlanta. GA L American Hospital  Asscc,st,cn.  Chicago. IL.

Todetermine  th. extent of tuberculosis ITEI.  infection ccntrol  prcgrams  we
Nrvsysd  all U.S. municipdl.  veterans administration. and university  hosp,tals
(Sample  1, N = 6321 and a 20% random sample of all private hcspitals  with
> 100 beds (Sample  2. N -4441. We ssssssed  tuberculin skin test ITSTI
screening for healthcare  wchers  IHCWsl.  admissIon  of patients w,th  multudrug
(iscniazid  and rifampinl-resistant TB IMDR-TBI  and isctsocn  p,sct,ces.  As of
Octcbsr  15. 1992, 758 ,,O%, ccmpletcd  surveys we,. rarumsd.  All  but 7
hospitals performed TSTs  on HCWs st the time of hire: subseouent  testing
practices vaned  greatlv.  MDR-TE patients were admnrted  tc 178 (25%l
hospitals in 39 178%) statss. and Washington O.C..  hcspitsls  in Sample I were
more likely tc adm,t  such paosnt,.  (Odds ,at,o=2.8.  $5%CI 1.8-4.2.
p<0.00011.  Number of acid-fart bacilli IAFBI  isolation rccms meeting CDC
rscommendations  par hospital ranged from D-b60  Imedisn=6): 217 (2790
hcsp,tsls  reponed  no rccms meeting CDC criteria for AFEI  nsolation.  ,.e..
nagative  air presswe,  6 air ex~hanges/hcur  snd sir directly vented fc ths
cuts,ds.  Fifteen 12%) hosp,tsts  reported ncscccmni  trsnsmissmn  of TB 10
patients and $1 113%) hospttsls  reported noscccmial  TB transmission to
HCWs. Additional hospitals ,epcRed HCWs wtth  TST ccnversicns  but not
activs disease. Although hosp,tals  in each Sample had a simdsr  median
number of AF8 isolation rccrn~  hrxpitals  in Sample  1 were mcrd  likely to
repcrt nosocomisl  TB  transmisston  tc patients IOdds  ratio IO.  1, $5%Ci 1.4.
210. p-0.01) a,HCWs lDdds,atio  1.7, 95%CI  1.0-2.7. p=O.O4).  Theme data
ihow  thst MD&T8 is widssprasd  in the U.S. and many hcspttsl  TE infaction
control programs need tc be enhanced tc prevent TB  transmtssion  tc patients
and HCWs.

2 Nosocomial Transmission of Multidrug-Resistant Mycobacterium
tuberculosis among Persons with Human Immunodeficiency

Virus Infection, New York, CORONADO, VG*, BECK-SAGUE, CM
HUTTON, MD, et. al..  CDC. Atlanta,  GA.

Transmission of multidrug-resistant  M.  ft&rculosic (MDR-TB) to
immunocompmmised  persons in health care settings hu emerged a~ a life-
threatening occurrence. Fmm Jammy 1989 through December 1991, MDR-
TB caused by hf.  fubcrculo~it  strains  resistant to isoniazid,  rifampm  ard
streptomycin was diagnosed in 16 patients at Hospital F. New York City; I4
died witbin  a median  of 4 weeks  of diagnosis. To identify risk facton  for
MDR-TB, we compared 1) MDR-TB pattents  to all other TB patients I Ihe
hospital and 2) HIV-infected (II) MDR-TB patients to ail  other IIIV-IZI  patients
hospitalized on the same wards at the same  time .u infeaious  hfDR-TB
patienta.  Case-patient isolate were genomtcally  typed by restriction fragment
length polymorphism (RFLP)  malysis.  Risk factors for MDR-TB were HIV-
seropositivity  (14116 vs 211158. p < O.ooOl)  and prior admission to haspid F
(IO/l6  YI 30.58,  p < O.ooOl). HIV-In MDR-TB patients were mere likely than
other HIV-In patients to be hospitalized closer  to (mediao=l  vs 2 roomr,
p=O.O2)  and for longer periods (median=25 vs 2 days. p=O.O&?)  within 3
menu of an MDR-ll3 patient before otua  of MDR-TB. Eight MDR-TB
isolates from casepatients  had identical RFLP patterns. Lack of negative
pressure in isolation rooms and ambulation on the warti  of imdquaely
masked TB patients my have facilitated wsocamial  aurtmi~sion.  ‘IWe  data
provide evidence for aosocomial  MDR-TEf  transmissioo  attd underscore the
need for effective isolation practices and facilities in health-care inrtituuoas.

3 Interruption of Nosocomial Transmission of
Multidrug-Resistant Mycobacterium

Tuberculosis (MDR-TB) Among AIDS Patients in a New York
City Hospital. *L. STROUD, J. TOKARS, M. GRIECO, M. 
GILLIGAN, W. JARVIS, CDC, Atlanta, GA, St. Luke's-
Roosevelt Hospital Center (SLRHC), New York,  NY.

since 1989.  CDC  has docurantsd  nowxanial  UDLDR-TB
trdnsmission  dt n ine  bcdpitdld.  In OCtCb*r  1992,  Y*
a......d t h .  .ffic.cy o f  introduad  inf.ction  c o n t r o l
meamurem  at an outbreak hospital (SUUICI. All  AIDS
patlentm  with TB  resistant  tc imonirrid  .nd  .tr.ptcmYein
were id.ntitL.d  during eh.  epidemic (Janurry  1$8$-April
1990).  e a r l y  po.t.pid.mic  (my 1990~July  1991).  and lat.
pcmtspidemic  (A.ugudL  1991-S.Pt.cnb.r  1 9 9 2 1  psriCd*.
~onenvircnman+dl  ( e . g . ,  stdff educdcion,  prompt TB
p a t i e n t  identitiodticn,  isolation  and tredtment)  and
envircnmmtal  (e.g.,  n e g a t i v e  preddur.  room. and
ultraviole+  lamps) cont ro l  me~mur.d  were r*View*d.  The
propcrrion  of TB  patimes  with  MDR-TB  wad  s imi lar  dur ing
the epidemrc  and early  podeepidearc  period 118/105  YS
19,113,  p-0.95). b u t  miqnificantly  d.cr....d  b.t~..n  t b .
epidemic  and Iat. postepidemic  period  (18/105  w O/62,
pco.01).  me last  MPR-TB  pati.nt  wdrd .xpa.ur.  0cccrr.d
in Rdy 1991 before environment*1 (July 19911  but after
ncn.nvironm.nt.l  c o n t r o l  M..Yz..  ( A p r i l  1990)  w-r.
intrcduc.d.  Our  d&t.  shov  that pdthlt-CC-Pdtient  HDR-TB
trsnaaisaicn  was t.,min.r.d  by enforcement of readily
&h,,,.nt.bl.  c o n t r o l  m..‘ur..  mchthm  b.for.  WE.
.xpansiv. .nd d i f f i c u l t  to i.pl...nt  envircnmmtdl
c‘,ang.s  cculd b .  m.d..

4 Efficacy of Control Measures in Preventing Nosocomial
Transmission of Multidrug-Resistant Mycobacterium

tuberculosis among Patients and Health Care Workers. P. WENGER, C.
BECK-SAGUE, J. OTTEN, A. BREEDEN, D. ORFAS, W, JARVIS. COC.
Atlantd.  GA and Jackson Memorial Hospital. Miami, FL.
From 1988 to 1990, an outbreak of multidrug-msistant  tub.,c&x,s  (MDR-
TB. ia.,  ironiszid  and rifampin  rosistantl  occurred smong HIV-infsasd
patmnts and tuberculin skin test (TST)  convsrs~ona  cocurrsd among
healthcare  wo,ke,t  IHCWs).  Restnction  fngment length polvmOrDh,sm
snslyris  of patient M.  rubwculosis  isolates  revealed a common stmn.  CDC
TB guadelines  were  imtiated  in March 1990. In September 1992 we
evaluated th. sff~cacv  of these control measu,es.  Port-epidsnnc  Denod
case-patients Ipatmnrs who  devsloped  MDR-TE dunng  June 1990.Jcne
19921 wem  compared to MDR-T8  panems from the epidemic penod
{JanurryMa~  ,990)  and HCW TST CO~YBIS,~”  rata, on the HIV ward wwa
comparsd before and after implsmentatlon  of ccntml  measures. Ths
proportion of TB pauents with MDR-TB declined  from th. .pid.mic  tc the
post-spudemic  period (26/180  vs 281498. P<O.OOll.  No MDR-TB papsnts
had pno,  exposure to smear-positive  MDR-TB patients in the HIV ward after
implementation of control messuras while 10126 .p,dem,c  case-pso.nts
had prior HIV ward exposu,. IP<O.OOl I. TST convsrsions  among HCWs
on fhs HIV ward  d.clinsd  from 12128  l43%1 during March 1 SSS-Msv  1990
to 3/17  (18%) during Juna 1390-February  1991 to 0123 during March
1991-July 1992 (P<O.OOll.  These data suggest  dlat  ths CDC 1990
guidelines are sffsctivs  in halting transmission of MDR-TB to HIV-infected
patients and HCWs.
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7
An Epidemic of Candida parapsilosis Fungemia
Linked to a Fluid-Compounding Machine for Total

Parenteral Nutrition (TPN). MARK A .  K E R O A C K ,  M . D .  T h e
Medical Center of Central Massachusetts, Worcester, MA.

M cpidsnrc  o f  10 b l o o d s t r e a m  mfections causad b y
c.  paraprxlosis  (cpar)  was l i n k e d  to a m a c h i n e  usad f o r
adding inorganic ions to TPN. over a 10 day period, 4
cases of cp.r  Y.T.  d.t.ct.d. Ther.  was n o  common  health
c a r e  providsr  or n u r s i n g  u n i t ,  but a l l  c*s.s  we=.
racaivinq  TPII. Although production of TPN was halt-+,  aI)
additio.al  6 c....  occurred. The  lag time bet” . . ”  blood
sampling  sad t h e  d.t.ction  o f  Cpar  rangad f r o m  S - l o  daya
(.vg.  7.2d). -the lo cases  o c c u r r e d  among 4 4  rcieiencs

mu mnth.  p r i o r  to t h eof m duriaq  s 20 day period.
-id&. tha preparat ion  o f  TPN i n c o r p o r a t e d  .  new
fluid-wading vchinc for  i n o r g a n i c  i on . . Th.
~chin.  utilird  l sterile, detachsbl.  tran.f.r  s.t which
consisted of Lo solution d.liv.ry  1in.m  f.=dlnq  into a
coll~n  wiqbinq  cbuber,  which conn.&.d  t. t h e  T P N  mix
v i a  a *ingle  d r a i n  t u b . . Th.  machine vm. dr iven  by a
v.cuuis pupp  .q”ipp.d with .  0 . 2 2  m i c r o n  filter. During
th. compounding proc...,  a solution was  pumpsd  into th.
weighing ch& aad .ject.d into th. TPN mixtur.. TPN
was then aspirated  bri.fly  back through the drain tub. in
order to rinse th. vsighing chub.=, allowing for its
contaminat ion  wi th  nutriant-rich  so lu t ion . c o n t r a r y  to
,,,.nuf.stur.r’.  r.comm.ndation.,  t h e  tranafcr  ..t “a.
allowed  to rain in place for up to 4 days, after  which
i t  w*s  replaced  i n  i t s  e n t i r e t y . Cu1tu1.s  af t h .  TPN
a r e a ,  a s  ~11 as t h .  a p p a r a t u s ,  fai1.d to yxcld t h e
pathegsn,  b u t  the..  WT. 0btain.d  1 d a y  a f t e r  t h e
Ansrallation  o f  a “nr  trmsfar wt. The cpidaic  caaaed
after institution of a policy of changing the transfer
s.t on a dailv basis.

9 High Frequency of Yeast Carriage on Hands of Nurses. *L.
STRAUSBAUGH, D. SEWELL, T. WARD, M. PFALLER,
T. YOST AND R. TJOELKER, Portland VA Medical Center

(PVAMC) and Oregon Health Sciences University, Portland, OR.
During an invertigrlio”  of funguria  af rhe PVAMCs Nursing Home

Care Unir (NHCU), IS of 20 (75%) nurses (N) were found to harbor yeasrs
on their hands. To follow up on this unexpeccd  observation the frequency
of yew carriage on the hands of N and nan-nursing personnel (NNP) was
examined in different areas of the PVAMC. Hand culfures  for yeast  and
questionnairedanregarding  handwashing.  gloveuse and pafientcontactwere
obtained from N in geographically separate units of the PVAMC -- NHCLJ.
Outpatient Clinic (OPC) and twq  inwnsive  care units  (ICu’s)  at the main
hospital  and from three groups  of NNP in the Fiscal (FIS), Supply (SUP) and
Personnel (PER) Services. Cultures were obtained using hand washes in
bag8res  wirh  20 ml BHI broth.  BHI specimens were incubated al 3O’for 6
days and rubcultured  fo BCG and inhibitory mould  aga,  on days one and sir.
Yeast isolares  were identified with rhe Rapid Yeasf ID Panel (MicroScan).
Overall, 27 of 36 (75%) N versus 7 of 21 (33%) NNP had positive hand
cultures for yeasf (p<O.OOS):  9 of I2 N in OPC; I I of I2 N in NHCU and 7
of 12 N in ICU’r versus  4 of 7 NNP in SUP: I of 7 NNP in FIS and 2 of 7
NNP in PER. On [he day of testing N reporred  mqre handwashing  (92% VJ
28%). glove use  (50% vs 5%) and patienr  contact (78% vs 0%) than did NNP.
c, &&a~8 (n-8) c, oarao,iloris  (n-9) and orher  species of w (n-6)
accounted for 72% of 32 yeast isolates  from N whereas L;. &isuu(n-3)  and
&&JQ& sp. (n-4) accounted for 78% of 9 isolates from NNP.
Canclusion:  Nurses frequently carry palhogenic  yearrs  on fheir  haadr: this
may be due to handwashing  practicer. glove use, patient cqntacf  or same
combinalio”  of rhese factors.

10 F l u c o n a z o l e  R e s i s t a n t  Y e a s t s  i n  P a t i e n t s
R e c e i v i n g  F l u c o n a z o l e  P r o p h y l a x i s

*  P .  CARLISLE,  R.  GULCAP,  P.H.  WIERNIK
ALBERT EINSTEIN CANCER CENTER, BRONX, N.Y. 10467

We surveyed all patients in our bone marrow trans-
plant unit who were receiving fluconazole prophyl-
axis for the'development of gastrointestinal col-
onization with fluconazole-resistant yeasts after
one patient with an anal fissure developed Candida
krusei fungemia and was found to have C. krusei
i n  s t o o l . Of 24 consecutive patieiits surveyed
15 grew 4. krusei from stool cultures; 6 of these

:~:“9g~::i:o~::sT3~~~.A’:“~~~:h:e~:;::::

ity tests performed $-t t e state reference labora-
tory confirmed that the C. krusei isolates were
resistant (MICs~40mcg/ml~  toonazole but sus-
ceptible to amphotericin 8 (MICs CO.5 mcg/ml).
The prophylactic dose of fluconazole was reduced
from 4lJO mg/day to 200 mrjfday. Preliminary t-e-
suits on 5 pattents surveyed demonstrated that no
further C. krusei or T.
occurred; however C.- Ilh~~sC~:~r:f~:a~;yhas

been recovered fro< mouth or stool cultures and
one patient developed clinical thrush.

11 Prevention of Nosocomial Aspergillus Infection During
Hospital Construction. *VIVIAN G. LOO, CELINE
BERTRAND, BEVERLY DE SALIS, CATHERINE

12

Lasxl2 RoBNR1 Y. PINNIsi?pm&2; p-w l(. RIF~,~g~;.  o$jg:‘~&s:;,
“o‘pit.1,  A.r.h.y,  PA a n d  “X-z.  Atlabt..  GA  .’

Thr”  p.ti.“t.  vha h.d c.rdLo-thor.cic  .urq.q (CtS)
during on. we& I” H.rch 1992,  d.y.1op.d  i”v..iv.
s v (APJ)  inf.ctron. nm p.ti.ntsl~~~~;
A ~1..  w.. d.f n.d . . I.ol.tion  of AF from blood.
f l u i d .  or ti..“.  o f  .  p.tl.nt  who  h.d CZs  b.tw..n P /89
.“d 4192. 0” r.vi.w  o f  h o s p i t a l  r.cord..  on&& ;zwpothe’
c... who.. CTS Y..  In l/92 w.. Id.“tifi.d.
id.ntlfy t h .  SOUTS.  o f  th. ..p.rglllo.i.  catbr..k,  w.
,a.rfom.d  I c...-~0ntr01  study corp.rL”q  th .  1 c.... with
14 cont ro l .  rho  h.d CTS within thr” d.y.  of th .  ~a..,,
Conducted . x’.si.w  of e.V.r.tinq  r- (OR) Vroc.dur..  and
.ir-hmdlinq .y.tr..  .“d performed  r..trictio”
.ndo”ucl..s.  analysis l-) on 21 &P imo1at.m. l-h.
op.r.tion  tis.  o f  all c....  I..  DO=. th.” 6  h o u r . ,  a n d
on.  p.rfu.io”i.t  .  ..i.t.d i n  t h .  .“rq.ef..  o f  .I1 ~a....
N0weY.r.  n.1th.r  . ..oci.tio”  Y.. .+atl.tfc.lly
.ig”ifLc.“t (pv.1”.  - 0.12 .“d 0.09 r..p.ctiv.ly). Th.
c....  bed  be.” 0p.r.t.d  on  in two  ON. with ..prr.t.  .ir-
hmdllnq .y.t.m.. nm construction projut.  we,..  in
pr

“p
ix..  “..I t h .  OR.  vh.n t h .  outbr..k  occurr.d.  I n

add tt0n. non-.t.ril.  1.t.x .x.minatlon  glow. I n  US. i n
t h .  O R .  during t h .  period o f  c....’ .urq.ry.  W.Z.
ob..m.d  t0 h.v. bl.ck  . t. which  qz.., u.

p”
Slmul*tion

.x~.rh.“t. O f “o”-.t.~l  .-qlov.  US. in th. OR .hov.d
t h a t  Al spar..  c o u l d  b. di.pmr.ad frm t h .  c0”tulin.t.d

8
lo�.. to th. l rqic.1 ff.ld. How.“.C,  r..u1t.  Qf 9x*
id not d-“.tl.t.  . r.l.tio”.hip  b.cm+” th. isrlcte.

obtain&  frca pati.“ts,  th.  glove.,  or +h.  environment.
T h u . .  t h .  .O”TC. o f  t h .  outbr..k  r.m.in.d  unclrnr.
HoweveZ, aft.= ua..ur.s  8mr.  i n s t i t u t e d  to c o n t r o l  O R
tr.ffiE  ."d dust. no furth.r  c.... h.v. o~currad.
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Bloodstream Infections (BSIs) in Neonatal
13 In tens ive  Care  Uni t  (N ICU)  Pat ients .  C .M.

BECK-SAGUE, S .  F O N S E C A , D.A. POWELL, R.
BALTIMORE, P. AZIMI, W.R. JARVIS, CDC, Atlanta, GA, Yale
University School of Medicine, New Haven, CT, Children's
Hospital, Columbus, OH, Children's Hospital, Oakland, CA

,teonatas  admitted t o  NICUB  a r e  a t  increased  rzs* O f
B5I. 8sI was d i a g n o s e d  i n  42,376  (11.2%)  infants  fOll0w.d
prospectlvaly bet”..*  November  1989 and nay 1 9 9 1  i n  thre.
NIC”.. Pat~enrs vrth  BS* were more  l ike ly  to d ie  dur ing
thex NIC” stay t h a n  o t h e r  patrents  (6,42 v. 111333.
p=o.clo7,.  Pathogen.  Lncluded coaqulaee-negative  etaphyLa-
CDCCl  (48.,, gram-negative orqanrsms (21%). Candid. SW.
(14%) and Croup B streptococci  (7%). In a logistic
regr.s.ion analysis. rl,.* of 8SI Y.. independently
assoc~amxt  v~th low  birthweight,  respiratory  tract di sease
.t adm~.slo”, and receipt  Of H-2 blocker.. In 430 sepsis
.“.l”a+io”s  on 2 4 9  Lnfants, lagLstLc regressmn  a n a l y s i s
shoved  that  risk o f  i.alation  o f  a  p a t h o g e n  ua.  indepen-
b”ClY .ePociated with pCOl0”g.d Btoviac
u m b i l i c a l  v*Ln (>Tdays)  or p e r i p h e r a l  ve*Ou*  (>3 **PI
catheter iza t ion  at one  insertion  SLte.

Ril==  of’z9i~of a  pathogen  WI* h i g h e r  ( 1 5 % )  v~rhm  48 h o u r s  o f  a ..Zum
inrerlaukln-6  (IL-~)  l e v e l  ~4 pg/ml  t h a n  a S.FU~  I L - 6
level-  0pg,ml  (69,  p-.04,. Con”.rsPly,  prolonged  e x p o s u r e
to a n t i m i c r o b i a l *  (>4days)  prrar  to s e p s i s  e v a l u a t i o n  Was
aesociated  u~th l o v e r  reek  o f  851 i n  i n f a n t .  w i t h  p r o l o n g e d
i n t r a v a s c u l a r  catheteriration. These  findinge  i n d i c a t e
t h a t  l o w  birtbvazght,  respiratory  diagnoees.  H - 2  b l o c k e r
use. prolonged intravascular  catheterrzatxm  and detectabl.
serum I L - 6  ar. associated  with BSI, .“d suggest  a
protacrlve  e f f e c t  for anrimlcrobial use f o r  NICU  p a t i e n t s
with prolonged catheterIz*tm*.

14 Very Low Birthweight as an Effect Modifier of the Incidence of
Bloodstream Infection in the High Risk Nursery.

ADELE JOSEPHSON, GEORGE ALLEN, HELIDA ALONSO. SUNY-Health Science
Center @ Brooklyn, University Hosp. of Brooklyn. Brooklyn. NY.

Because “nwwr) b’ospm  of bmoklyn’r  h,gh  r,rk nursery ,HRN,
expeervznced  GS highest  mcjdence  of blwdsrream  lnfecrmn fBSI)  in the L 1500
gram buthweight  group, we iunher  strxlflrd  thos  popularmn’r  outcome mm three
very low  birthweIght  strata  f d 750 grams;  751.ICOO  grams; 1001-I  500 grams, to
Identify  the potenual  for elfect  modlficatton  of vety low bmhwetght  on  the
modence of central and umbllica,  GUI catheter asocmred  BSI. Results: After a
24 month period  w. have obrewed  ‘30 6% m the HRN: 46 were aswlated wth
C-U catheters. Among neonates whov  b,nhwe,gh,  war S 1500 grams there were
37 BSlr  on  171 t C-U catheter days  for I” mctdence  dens0 IID,  oi 21.6 BSlr  per
1WJ  C-U catheter days, an mcldencedenr,ty  ratm IIDR,  of 2.77 and P” ermloglc
fractmn IEFI  of 0.64. The loflowmg  very low binhwejght  breakdown war

~

Conclusion: While we found no dtfferencer  m the IO of BSI  in the three “en/  low
bmhwe!ght  mata for those  exposed to C-U catheter% bmhwesghr  rpecdlc
dlfi?rGncer  m the background mcodence  of 851 a mdocated  by d&rmg
binhwwght  specific  IO& and EFs  have lmplicatoonr  for the mmanon  01 eriective
mterventvm  rtraregm  as well as our abdiry  to measure the effect.

1
Malassezia pachydermatis Bloodstream Infections
in a Neonatal Intensive Care Unit, Louisiana.

S H A R O N  F .  WELBEL, MICHAEL MCNEAIL, ARUN PRAMNIK, RONALD
SILBERMAN, ARNOLD OBERLY, GILLIAN MEDGLEY, and WILLIAM JARVIS
Centers of Disease Control, Atlant.a. GA., Louisiana  State
Medical Center ,  Shreveport. LA.  and  St .  John’s  Ins t i tu te  o f
Dermatology,  London,  England.

Malarseua  oachvdennaus (MP), has ken repor,ed  10  cause  sporadic
nosocomtal  bloodstream  ,nfecr,onr  (BSL). However,  ou,bre&  olnorocomial  MP-
BSI  have next been dacnbed. We mvesugared a cluster  of MP-BSls  in a nmnaral
intensive care uni, (NICU).  A case wz defined as clinical mdence of BS[ and a
blood  culture positive for MP in any hosp~ral  A NICU pa,ien, from January 1.1989
to Augur 31. 1991. To iden,@ nsk faclorr  far MP-BSI. we compared each case-
paien, 10  ova randomly selected  pauenls  who were  in ,he NICU during ,he period
above  and who had “egatwe blood  cultures (con,rob).  We conducted  two surksoe-
culture  surveys  of all NICU infants 24 days apart. and an cnvironmwual culture
survey.  MP blood &la,es from w.se-psuenu  were sen, to CDC for confirmation
of idcnuka,,on, and to England for molecular p~~p1”g.  Five palienu  met the czse
definitmn.  C.uc-pauenu  recewed parenteral  nurnrion  for twice as m~ty  days  as
conriofs  (median: 83 vs 43 days).  No enwmnmental  source of MP war idenwied.
In ,he 24&y  period  beween  ,he rwo NICU pauenralwe  rurvep. two infana  ,n
isoleaa on each side  of a prewauly  identified  MPcolonned  infant also became
colonized w,h MP. Chromoromal  analps of five MP-BSI isolater  from two  ose-
parienrr  showed that all  five had ldentlca,  banding patterns. Our drta show lbal
MP may be transnutred  horn padent-lo-patxnl.  that  prolonged receipt of
parenter. nuvilion  and/or  lip,& may place ne~nales  at an increased risk of
invaswe disease. and IhaI  MP can  cause  nosocomml  outbreaks. Molecular  typing
of MP ao,ates  may facditare  further  charactermtmn  of the epidemmlog  of MP.

17

Previaue  s t u d i e s  hav. sugg..t.d  th. l a c k  o f  r.l.v.nc.
of  the  mandatory  48  hour  chang.  of vent i l a tor  tub ing .
I n  t h e  s e t t i n g  o f  our Neonatal  1nt.n.~~.  Car.  U n i t .
u.rng .  pa..-over wrck  humrdifier,  g r a v i t y  prevant.
t h e  minumal  cond.ns.tion  WhLch occur .  f rom reaching
the P.txnt  . we compared  the  f l ora  in  the t r a c h e a l
aaprrate at  the  t ime tima a* utubation, at 48 hour..
and at 120 hours in 20 neonatal ICU  ventilated babiaa,
over  a 4-month  period. we aL1m cultured the p*tient
connecting  t u b i n g  a n d  t h e  humidifier  uat.r  a t  4 8  h o u r .
and at 120 hour.. Because of cxc interest in the
cmnparability of dietLlle*  ver*um at*rile w*ter “*ago
in this aettuig,  we substituted diatillad  for  sterile
water in the humidifiers  of the 1a.e 10 patient..
Three of the patients  who had not had grl~ po.itiv.
cocci (GPC)  by 48 houre had CPC by 120 hours. only  2
patients  h a d  gram nsqat~va speciea  cultured  f r o m  t h .
t r a c h e a l  asp~rat.  (1 E .  coli.  1 Kl.baL.11.)  .t 1 2 0
hours which we=. not  present  at intubation;  on .
intubatsd  patient 1o.t  the uxitial  Acumt0bacE.r  by 40
h o u r s ,  a n d  it d i d  n o t  reappaar  a.F  120 h o u r . . There
were no differences m any of the bumrdifiar  cultura.8
Ln  t h i s  s e t t i n g  a l l  Y.C.  s+.ril.. W.  ver. ““able  to
provide a mrcrobiologic  3ustification  for changing
respiratory  circuit* i n  a neonatal  ICU a+ int.rval*
l...  than 120 hour.. Dlstl1l.d  vat.=  i n  thi.  setting
ghovad n o  deficiencr..  HI  compari.on  to .+.rll.  water,
and wa. much cheaper.

18
Management of Varicella Exposure in Hospitalized Neonates.
W.L. GOLD*, C. GOLDMAN, J. BOULTON, A.

GERSHON, S. STEINBERG, R. CHUA, D.E. LOW, A. MCGEER, Mount
Sinai and Princess Margaret Hospitals, University of Toronto.  Canada and
College of Physicians and Surgeons. Columbia University, New York.

Rsommended  management of a nunq  exposure to Vuicella-zostef
vims  (XV) includes VZIG  administration and isolation of nco~~ates  born
<28 weeks’ gestation and/or weighing slCWJg  at binb  regardless  of
matmal  history. Infanu  born  to VZV immune mothen  at 128 weeks’
gatation and weighing > IooOg  at birth  are awtmed  10 have been pawvely
immunized. The exposure of 29 nbDnate3  to VZV in 0uI neonatal intensive
care unit prompted  us 0 examine the  relationship between gestatiooai  age and
weight ad the presence  of maternally-acquired VZV antibodies. ELISA and
latex agglutiwion assay*  were performed 00 tbc serl of 23 nmnaces  wirh
sempositive  mothers. Results  were  as follow.:

Elm+ L a t e x + Borh + Either  +
5280/k,  < lCK@m  (N -12) 5 8 3 10
iz28wk.2  IooOgm  (N= 13) 4 5 2 1

The sensitivity and specificity of these two  tesu may nor be the same as thaf
in adult populations. Gestati~aal  age and weight does not appear  IO predict
the  presence  of  maternal ly -acquired VZV amibodia.  Current
mmmendationr  may result  in the u-sary isolation and administration
of VZIG to immune infants.  and lack of intervention for  some suxcptiblc
neonate%  Both  more precise definition of this relationship and of the
preferred screening test for oeonatcs  are required in order t0 optimize
r~mmdatiom  for the management at exposed ileollates.

https://doi.org/10.1086/646773 Published online by Cambridge University Press

https://doi.org/10.1086/646773


Vol. 14 No. 7 SHEA MEETING ABSTRACTS

19
Temporal Trends in Device-Associated Infection Rates

in Intensive Care Units (ICUs) in the United States. J. EDWARDS*, R.
GAYNES. D. CULVER, AND THE NATIONAL NOSOCOMIAL
INFECTIONS SURVEILLANCE (NNIS) SYSTEM. CDC, Atlanta,
G A .

To determine changes over time in device-associated infection rates
in ICUs,  we analyzed data from the ICU component of the NNIS
system during 1987-1992.  For ventilator-associated pneumonia (VAP)
rates, we calculated the mean annual rate for five types of ICUs.
Preliminary results su8gegea  a dramatic downward shift in three types of
ICUs--12%. 10%. 8% yearly decreases in VAP  rates  for medical.
medical-surpical.  surgical ICUs,  respectively. For coronary ICUs.  VAP
rates decreased at an even steeper rate (21% per year), until  1991 when
a significant increase in the VA& rate occurred. For pediatric ICUr.
VAP rarer consistently increased (13% per year). Catheter-associated
urinary tract infection rates for medical and surgical ICUs decreased
10% and 8% respectively during the same period. No changes were
observed for the mean rates for coronary, medical-surgical, or pediatric
ICUs. For central-line associated bloodstream infection rates we found
no changes we, time. Although  further analyses are needed 10 confirm
these results, ce:lain device-assofisted  infection rates in ICUs appear
to have changed dramatically over rime. The use of distributions of
there risk-adjusted infection rates as benchmarks for interhospital
comparisons must reflect these remporal  changes.

20 Catheter Related Infections in a Children’s Hospital.
MC FISHER,* D BILLMIRE.  S DULCZAK. AM FREY K.

FALKENSTEIN. St Christopher’s Hosp. for Children. Phila., PA
Surveillance for catheter related infections (CRI) was

conducted tar 4 months in neonatal intensive care unit (NICU)
and wards. In months 3 and 4, dressings of broviac type catheters
were changed from transparent occlusive dressings to steri-strips
with no covering or with gauze.

Rate of infection per loo0 days Cath X Pts or X
June Julv Auo. Scot. davs  l i nes  CRI

NICU-overall 24 16 5 17 646 32 10
NICU-broviac 23 10 5 17 57.5 30 6
NICU-no tunnel 29 37 0 - 73 13 2
wards-overall 0 6 4 5 603 70 3
wards-broviac 0 10 5 6 564 39 3
wards-no tunnel 0 0 0 0 79 18 0

MLdS-WfiS 0 0 0 0 140 16 Q
There were 13 CRI in 6 pts: staphylococci (8),  enterococci  (5).
Q,o&& (1). Klebsiella (1). 7 of the 6 pts with CRI also had bowel
disease; 3 pts had more than 1 CRI. Infection rate in NICU lo/648
(lS/loM))  was higher than on the wards 3/803  (4/1000)  p=O.O38.
Rate with transparent dressings was 8/690  (12/1000)  vs 51781
(711000)  with steri-strips.  Newborns with bowel disease and
infants with short  gut syndrome were most likely to develop CRI.

21 Bloodstream Infections in Hemodialysis Patients,
Maryland. SHARON F. WELBEL, KENNETH SCHOENDORF,

CARMELLA GROVES, LEE BLAND, MATTHEW ARDUINO, BARBARA SCHABLE
CAROLINE O'HARA, FRED TENOVER and WILLIAM JARVIS, Centers for
D i s e a s e  C o n t r o l ,  A t l a n t a ,  GA, and Maryland Department of
Health and Mental Hygiene, Baltimore, MD.

Host chronic  hemodialysis (SD)  patianta in  the  un i ted

22 Maximal Sterile Barriers (MSB) During the Insertion of Central
Venous Catheters (CVC) for the Prevention of Infections: A

Prospective Randomized Study. I. RAAD*, J. GILBREATH, N. SULEIMAN,
D. HOHN, P. BRUSO, K. MARTS, and G. Bodey. U.T.M.D. Anderson
Cancer Center, Houston, TX.

S t a t e .  “aa dialyrer.  t h a t  have b e e n  r.proc....d  for ~-au...
We investigated a cluster of gram-neqatlve  bloodstream
infectmne  (BSIe) o c c u r r i n g  i n  a  SD u n i t  t h a t  repro~*saad
dialyear.  t o  datannine  t h e  .ourc*  o f  t h e  BSI.. We  d e f i n e d
a caee aa a b lood  cu l ture  positive for a  gram-negat ive
b a c t e r i u m  i n  a n y  p a t i e n t  on bemodialyei.  i n  u n i t  A  d u r i n g
April  10-24, 1992. We cond”ct.d  a caee-control study
comparing dialysis sessions of caee- and control-patient8
from April 10 through April 24. 1992. Interview* of unit R
personnel were c0”duct.d.  Faeiant  and .,,vi~o,ur.nt.l  ..,,,pl..
w e r e  callacted a n d  sane  t o  CDC for a s s a y  a n d  t y p i n g  of
b a c t e r i a l  isolatea. S i x  p a t i e n t .  m a t  our c a s e  d e f i n i t i o n .
Case-patients ware aignificanely more likely than controls
to have bee”  d i a l y z e d  o n  t h e  n i g h t  ahrft  o f  .  Monday.
W e d n e s d a y ,  o r  F r i d a y  ,6,6 cd.*. V. 6,16  c o n t r o l s .  P<O.OS,.
Tecknicum  X r.proc...ed  dialyzera  used on  the night shift
o f  A p r i l  10 ( F r i d a y )  a n d  d i d  no+ c h a n g e  glav**  d u r i n g  t h e
shift. T e c h n i c i a n  X aleo  workad  i n  t h e  dialyar.  tr*atm.“t
room a n d  m a y  h a v e  h a d  cont.ct  with  .  p a t i e n t  w i t h  .  I(.
pn*“monlae  abecesa  o n  &XL1  1 0 . A l l  s i x  c a s e - p a t i e n t  b l o o d
~ulturea  grew  X. p n e u m o n i a .  w i t h  auoi1.r  plaem~d p r o f i l e . :
a11  were  .ero+yp.  Kl5. W e  hypctheeize  t h a t  Techn,rcian  X ’ s
g love .  were  cDntaminat.d  with  &. pneumoniag from a  pat i ent ’ .
dra in ing  wound. Beca”~.  g l o v e s  were n o t  c h a n g e d ,  t h e  c..*-
patient  dialyzar.  b e c a m e  contaminated  durzng  reproceaaing.

Beovssn  2,9, - ,119,  we  rrndoaulcd  3 4 3  pneatr  (pu) to hrve tier,
won,n,,e,d  CVC irened eh.r  wth MSB p-twos  (stanle  glov...  gowas.
Iqc drape,.  md naastcnl.  mnsks  md caps).  or WI&  rtanlc  glows  sad  mull
dnpas  (caawol  C).  All  pts wan pmrpetivcly  followed up for 3 moati wlb
rbeduled  wsim  at 1 d 3 mnrhr.  Removed CVC bps  uld subcuuamas
rgmau  were cultured  by tb. mll  plate  (RP) aad  somcxt..  (S)  method. LOUI
cachetar  mfezrioa  (LCII  ws deFtned  m > I5 CFU by Rp or 2 100 CFU by S.
Cndtetecr  r&tad upeuaas (CBS)  was  disgaased  by quanutswe  blood  md
catbats, wItwas.  The 176 MSB pu and  tb. 167 C pts ware  wmparsble  = fu =
age.  uderlyrog  dw.se,  neutmpc.,s.  rlemtd  us..  cbcmo‘bcnpy  uicludiag  IL.
durmo.  al hosp~ulimuw.  darntma aad  site of utbeten~l~ao.  number al CVC
lume.,  CVC iasamca  d,fficuby,  LUU  of CVC. aad  rwsa.  for CVC mn.vai.
cadlet.r-rchlcd infcc”0.s  (CRI)  were a9 follows:

MS c P
No. of PI.5 1 7 6 167
LCI 4 I?. 0 . 0 3
CR.5 I 6 0 . 0 5

AU of the  CRI b the  MSB group 0efurr.d  after  2 mar p0runx.u..  wh,le  mDIL
(67%) of tbe  CR1  ia tb. C gmup accurr.d  witlua  6 we& posd.s.n~w  (P <
0.05). Tbc USC  of MSB durmg CVC tayrti..  ds- tic nsk of CRI.

23
Influence of Closed Suctioning System on Ventilator-
Associated  Pneumomas.  * MICHAEL D. DECKER, AVA D.

LANCASTER, ROBERT H. LATHAM. CHRISTOPHER P. BUNCE,  NANCY
R. BECKER. KATHY BURNS, Saint Thomas Hospital, Nashville. TN.

Endotracheal  suctmnmg  of intubated  patients  fradifionally  has
bean done with a single-use, disposable  sfarile  catheter that 1s msenad
by gloved hand into the ET tube after disconnecting  the raspwafo,.  This
fachmque  is effective but cardiorespiraforY  complications can occur  due
to the tnterrupfion  of machanvzal ventdation.  particularly  in patients  on
PEEP. A new. multiple-use, closed system dewce  (Ballard Medical
Products, Midvale.  UT) allows suctlonmg  whde  mamtaining  mechanical
ventdation. However, use of fhls  dewce  raises infecfmn  control
quastions.  By raducmg  the risk of hand to catheter contammatmn,  would
it reduce venrllator-associated  pneumomas7  By allowmg  prolonged us.
of a catheter confamtnated  wfh the patmnf’s  sacratmns.  would it
~ncraas.  vantllator-assDclated  pneumonias, To evaluate these quasfions.
all pafients  racawng mechamcal  ventilstlon  from 6/l 9/90 to 6118191
ware prospectively  randomized to Ballard or traditional suctioning.
Randomued  patwnts  war. enrolled not lntubated  on admissmn,  wifhout
pnaumom. at mtubation.  and venfllated  at least  48hrs. Enrolled patients
were followed until  death. discharge. development of pneumonia,
crossover to fhe other dewce,  or until 48hrs post-extubafmn.  We
randomrzed  2451 patients and enrolled 219. Pneumonia developed in 10
llO.9%1 of 92 with traditronal  suctmmng,  versus 17 (13.2%) of 129 with
Ballard IOR.  1.2; 95%CI, 0.51-3.211.  We conclude fhat use of th.
Ballard closed suct,o”  sysf.“,  does not affec, th. rat. of ~.,,t,l.to,-
associated pnaumomas.

24 An Outbreak of Mycobacterium chelonas abscessus
Associated with Endoscopy. *S. MALONEY, S.

WELBEL, B. DAVES, K. ADAMS, S. BECKER, G. BUCK, P. RISCH,
L. BLAND, M. ARDUINO, and W. JARVIS. Centers for Disease
Control, Atlanta, GA, and Kentucky Department of Health
Services.

~umsrous outbreaks  of infection and pseudolnfaction
l*"ol"lng sontaminatsd  o r inadequately dlsinf~ctad
.ndo.cops.  h.“.  baa” raportad. we l*v**+igated  a*
*pidwic  o f  p.*,udoinf*ctio”  with  1. ch*lon.*  ti*c.s.u.
aasociatad  w i t h  andoacopic  procadur..  a t  Ho.pi+.l  A  i n
r*“tucky.  T o  i d e n t i f y  risk  f.c+or. f o r  p.*udinf*ctio”.  wa
comp.r*d  tb* r.t.*  o f  po.iciv* 8. cb*lo”.* culture  by .gC,
t- of rndo.copy,  and d*vic*  u*ti during th* pro-epidemic
(.J.“uary  1, 1991-Xarch 2 4 , 1992) and l pid=lc (Koch  25-
.mn*  30, 1992)  period.. we cultural  andoacop..  inlet
water, and  eh.  automa~sd  andoacopa  u..h.r. Positive I(.
cholonaa culcurm  f r o m  *“do.copy  wr* mar* l i k e l y  i n  t h .
apidenif  th*” pr*-*pid*&c  pried (17/1009  Y. l/3712.  p
<O.OOl,. I ”  tb* *pidmlc  p+wriod, po.itiv. culture* mr*
.xux* lLk*ly  d u r i n g  broncbo.copy  t h a n  gastroandoacopy
(16/W V. 1 , 8 6 0 .  p  <O.OOl), i n  proc.dur*.  u.ing  fl*xibl.
r a t h e r  than rigid  bronchoacopea  (16107  Y. O/62,  p  <O.OOl),
in a d u l t  t h . ”  p e d i a t r i c  pa+ia”ta  und*rgoi”g  bronchoacopy
(16151  ~a O/33,  p - 0 . 0 0 2 ) .  a n d  i n  proc*dura.  u.rng
broncheacopaa  dieinfected  ualng  t h e  a u t o m a t e d  waSher
ratlmr  than  m.nu.11y (16/H  Y. o/95. p <O.OOl).  I
pb*notyplc*lly  uniqu.  .tra1n  Of “. C*.*o*.*  abrc.srus wa.
iaolatad f.rca .1*v*n  cd 15 p.ti*nt.,  a f l e x i b l e
broncho.cope, t h e  aut.maead  vaahar.  a n d  tb* i n l e t  u.+*r
source.  Our  dat. implicrte  tb* .ut~m.t*d  *“do.cow  w*.h*r
a .  tb* .OUIC*  o f  p.*udoinf*crio”,  .“d dw”.trat*  th.
pot*nt**l  f o r  b.ct*ri.l  cc~lon~r*tion  of the**  m.cbrn*..
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25 Blood Isolates Resistant to Imipenem, Vancomycin,
or Pencillin in New Jersey Hospitals. SINDY

PAUL*, JEROME TOKARS, GILES CRANE, CAROL GENESE, & KENNETH
SPITALNY. N.J. Dept. of Health, Trenton, NJ & CDC, Atlanta, GA.

Ancrbiocic  resxs~ance  i n  an i n c r e a s i n g  problem..This  i s
the  fir*c  *rate-wide  study of inpatient  1U~rpen.m~r.*l*C*nC
gram-negarive  bacilli (1RGNB). penicillin-resircanc  strepto-
cocci  (PRS),  and vancomycin-resistant  gram-positive cocci
(vRGpC)  blood isolar.*.  All 96 general hospicals licensed
by the NJ DO” complered  and submitted a monthly SUrV.ill*nC.
form from  l/92 through b/92. 34 lRGNB  isolates were reported
from 18 hospitals with  P. aeru inosa  (IS. 53%) and  P.
maltophila  (8, 24%) reported  q o*L- +eqccencly  . 63 PR3-
isolates  were  reported  from 26 hospitals with E. f..Clum- -
(34,  54%)  and Enrerococcur  Group D (9, l&Z) reported  mO*t
frequently.  39 VRGPC  isolaces were  reported  f r o m  18  ho*pi-
rats including E. faeclum  (25, b4%), En~erococcu*  Group  D
(11.28%).  L.UC~WI*~~C  specie*  (1.3%). and L equinur  (1.3%).

Number  (PercenraRe)  w i t h  > or - 1 isolace
Parameter I Of Hosps. IRGNR PRS VRGPC
All Hos,;,,ls ;; 18( 18.8%) 26(27.  1%) 18(18.8%)
Beds IO<  17.3%) 14(19.2%) 8(11.0X)

> 300 2 3 8(34.8%)* 12(52.2%)’  10(43.5x)*
Teaching yN:s

::
,1c29.72,* 14C37.82) 12(32.4%)*
7(11.9%) 12(20 3 % ) b(10.22)

*P < 0.05
Although associated with large and teaching  hospitals, th.
presence of these organisms in all types of hospital*
emphasizes rhe  need for prcpe?  infecrion ConCrOl
pracrlces  t o  p r e v e n t  “o*acomlal  tra”Smls*Lo”.

27 Control of Endemic Glycopeptide-Resistant Enterococci,
LOUISE DEMBRY*, KEKE UZOKWE and MARCUS

ZERVOS. William Beaumont Hospital, Royal Oak, Michigan, and Wayne
State University School of Medicine, Detroit, Michigan.

fnccrur,ng  *nr,biotis  res,*mwe unong  ememwcc,  uur,“g serious
m*aomml infcc,,ons  pme* * mns,denblc  lhcnpeutic  ch*llcnge.  In * large
eommunrcy  teacbiag bo*p,ul.  clmial ilola&*  o f  v*ncomyc,n-m*,*u”,
cr,,e~ococc,  wcm  fin, ,dcnufied  LII  lrnwy of 19-X.  Subrequc”,  su~e,ll*ncc
*bowed  5 n*,*ls”, clinical  ,*olrrcr  fmmm  4 pnenu. All paliens  were iwtcd
on P 24-b.,  rend uccc,  of the horp,ul.  A 3-month pm*pec,,ve,  prcv*lencc
cul”,~.  survey of *Ii p*,,e”u  00 ,be  re”al urn,  w** lhc”  conducted. P*l,enlr
bad  mcu,  culhlnr  obm,,,ed  brwecl;ly  a,,d  *,I cbmul  *,,c*  were *Isa cuhwed.
Two  *ddi,,arvl  ps,,cc&,  w,,b  vmcomymn-masun,  ell~cmcacc,  were  ,de”,,fied.
Lvboncory  e”.lLuc,o~  rtcowed  0 ,60,*cw  were E cswgtu  ,v.nsomycm
MIC= 16-256  ,,g/cd).  2 WCIC E..  f*eal& (vanmmyc,rn  MIC-64  *“d 128
pglml).  and  1 wss E gsllinaru~  (vslleomycca  MIC-8.0  pghl).lsCd*,e*
were rusceplrble m m ,e,sopl*mn.  Rihmpm  MI,?*  were 2.5 ,&“l.
Two  E. f*ec,um  i*ol*rc*  were  ruscep,,bls  (a rcmsycli~.fnfec,,o”  COCX~OI
messurcs  mcludcd re*i*un,  orgam*m  b*mer  p-u,ions.  Two  p*,sou w,,h
E &,gyg  ,mn,ed  f o r  5  days  w,rh  onl  nhmpm  (300 mg/&y)  and
d.xycycl,nc  (103 mgl,w,cc  daily) bad follow-up cscul  culNru ., IS days  s”d
M d.yr  ncgsrcvc  for re*,*u”, era-c,. ln the tilvl  30 days of he cultwe
rwvey  and  6, 9 manth  there  WCC-2  cm huther  pcacccs  wch re*csc.m
e~cmoccc  ,de”,,fied.  These rerullr  show  eiimrnr,,on  of recul  um*gc  of
glycopepndc-rer,mn,  2. f*ec,uip  w,,h  camb,lu,,on  onl l aobio,,cs.Res,rln”l
orpncrm pmuuuoccs sod  elimcnattan of pu,cn  urri*p  may be useful
~CPSY,CS  for co”,ml,,ng  dw rprc*d  of low-prcv*lence.  ss&dcrmc  res,*,am
c,,,emc0cc*I  solaus.

29 INVASIVE PNEUMOCOCCI WITH HIGH-LEVEL PENICILLIN
RESISTANCE AT A CHILDREN’S HOSPITAL. *ROBERT I.

LEGGIADRO,  FRED  F. BARRETT, P.JOANCHESNEY.YVONNE
DAVIS AND FRED C. TENOVER.  LEBONHEUR CHILDREN’S MEDICAL
CENTER, UNIVERSITY OF TENNESSEE. MEMPHIS, AND CENTERS FOR DISEASE
CONTROL (CDC), ATLANTA, GA.

WE PREVIOUSLY REported 3 patients with penicillin-and
cephalosporin-resistant  pncumococcal  meningitis at our 225-W.
university-affiliated children’s hospital. As part of subsequent
surveillance, we identified 203 pcdianic patients from clinical
microbiology laboratory records with blood and/or ccrebmspinai  fluid
&eotococcus pneumoni=  isolates fmm 10/6/91 to 1 l/16/92.lhnx
(1.5%) &monsadud high-level (minimal  inhibitory conccntraticit  (MIC)
>I pgfmlj  penicillin resistance and two also demonsnated  high (> 2
&-LI)  ccphalosporin  MICs.

Mean age was 13 mos. and clinical manifestations included
nosocomial  bacteremia (J.M.).  bacteremic ccllulitis  (L.H.)  and
meningttis  (1.R). Blood isolate MICs &/ml) were performed in
MueUer-Hinton  bmh with lysed horse blood at CDC:

J.M. LH. J.R.
Peniculin 4 2
Cefotaume
cc.fuiaxone 4
vanmycicl 51 51 5.1
Chlotamphenicol  4 2 4

Modification of current treatment guidelines for invasive
pncu-al disease  will  depend on the regional incidence of pcnicii-
and cephakqxxin-resistant  snains.  Monitoring of rcsistancc is essential.

GAYNES RP. EDWARDS J and the National Nosocomial Infections
Surveillance (NNIS) System, CDC, Atlanta, GA.

Because of correms that increased use of cipmfloxacin would lead

30

to an increase in resistance to this drug among nosocomial  pathogens.

RESISTANCE TO CIPROFLOXACIN AMONG SELECTED NOSOCOMIAL

especially Pselrdomonar  aeruginosa and S@tylococcuc  aweus. we

PATHOGENS IN THE UNITED STATES. CORONADO VG*,

analyzed 1989-1992 NNIS  ciprofloxacin susceptibility resulu  data from
7834 P. aenrginosa  and 6751 S. aureu~ isolates associated with
nosocomial  infections. For S. LZWLIL(,  26% of the isolates were
resistant to ciprofloxacin: 27% were either intemtediate-susceptible or
resistant to the drug; 89% of all isolates were also methicillin resistant
(MR). A logistic regression model found tbat resistance was more
common among S. awew  isolated from the urinary and respiratory
tracts. and isolates that were also MR. After controlling for there
factors, the model showed 89% increase in ciprofloxacin resistance
from 1989-90 to 1991-92. For P. acmgima, 5% of the iaolatu  were
resistant to ciprofloxacin: 7% were either intermediate-susceptible or
resistant to the drug. Ruistaru  to ciprofloxacin increased
approximately 50% from 1989% to 1991-92. In conclusion, the
frequency of resistance to ciprofloxacin is greater among nosocomia!
S. aurctu than among P. acruginosa.  In addition. this aoalysir
suggests that ciprofloxacin resistaotx is rapidly increasing among tkse
nosocomial  pathogens.
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31 Human Immunodeficiency Virus (HIV), Hepatitis B Virus,
(HBV), and Hepatitis C Virus (HCV) Serosurvey Among

Hospital-Based Surgeons. *ADELISA L. PANLILIO, MARY E. CHAMBERLAND
CRAIG N. SHAPIRO, PAMELA U. SRIVASTAVA, DAVID M. BELL, and THE
SEROSURVEY STUDY GROUP, CDC, Atlanta, GA.

Rdrinp  Jan-Jun. 1992, w. conducted a voluntary, .no”ymnus.
s.ropr.v.l.rxe  suryey  of HIV, HEV. and HCV inf.ction  .mo”Q  ho.&.&b...d
surasons  (including  obstetricians and Qyn.coloQ1n.l  m moderate-high
HIVIAIOS  incidsnc.  .r....  Of 2,887 eligible ~rQ.on..  770 (27%)
participated The pwticipants  repartsd practictng  . ma.” of 7.6 y..rs  since
1978. and.  in the past yew, performing  a mean  of 174 oper.t~nQ  room
procedures and sunaining  . m..n  of 3 p.rcuf.“.ous  iniuries.  On. 10.14%) of
740 surQeo”s  not rewRinQ  nonoccupatioMl  HIV rirk factors w.s HIV
swows8tiv. luppw  limit 95% Cl=O.64%1.  No”. of 20 swQ.o”.  r.poninQ
nonoccupiltional  HIV risk factors wore  HIV positive luppw  limit 95%
Cl- 1X9%1.  None  of 10 participants  not respondi”*  to. gu.nion on
nonoccupat1on.l  HIV risk factors were HIV positw..  On. hundred “inst..”
115%) ~rQ.on.  had . patler”  of HBV  serolopic  markers indic.tmQ  p.~  HBV
infection: three (0.490  had fhronx HBV infection; .ll 3 w.r. HBaAQ-nsgativ..
Amona participants. 520 166%1 reported  receiving 23 doses of hepatitis  9
VacciIM:  of these. 77% had anti-H&  levels >9.9 s.mpl.  r.?io  units.
However. 113 (15%)  surQ.on.  had recewsd  < 3 dares  of hepatid:  6 v.cci”.
and w.m arscaptible  to HBV infection. Seven surQ.on.  (0.990  w.r. positiv.
for anti-HCV. The seroswvev  results. thWQh not necessarily Qeneralizable.  do
not indicate. hiQh r.1. of peviously  undstected  HIV infection amonQ  these
SYrQeonS  . who trained and/or  practiced in moderate-hiQh  HlVlAlOS  in&dance
.,..I.  While Hepatttis  6 Y.&n.  us. amonQ  there NrQeanS w.. high, .
siQnificrnt  p.rc.nt.~e still need  to be vaccinated.

32
HIV-infected Health Care Workers (HCWs): Lookback
Investigation  Update.  * L. ROBERT. M.

CHAMBERLAND. R. MARCUS, B. GOOCH, H. JAFFE, D. MARIANOS,
J. CLEVELAND, D. BELL, CDC. Atlanta, GA

Transmission  of HIV from a Florida dentist to 5 of 1100 Patients
tested has been documented. TO assess the risk of HIV transmission
from infected HCWs to Patients, we aggregated data from retrospective
investigatiOns  of HIV-infected HCWs. Excluding the Florida dental
PmCdCe.  as of December 31, 1992. data were available for 19,036
Patients treated by 57 HIV-pootive  HCWs (29 dentists, 13
surgeons/obstetricians. 11 phvslcians.  and 4 others). Of these 57
HCWS.  20 were reported to have had AIDS. No sewpositive persons
were repotted  among 11,544 patients of 46 HCWs: 92 HIV-infected
Persons  were idenrlfied  among 7492 persons of the remaining 11
HCWs (5 surgeon/obstetricians and 6 dentistsl. Of the 92 ssroposttive
Patients.  59 had established risk factors: 7 were infected before
reCelVing  care from  the HCW; 3 were from the practice of an HIV-
infaRed surgeon and Preliminary information from the ongoing
investigation suggests that all had risk factors: many of the remaining
23 Patients had other potential opportunities for exposure tQ HIV (e.g..
exchange of sex for drugs). HIV genetic sequencing analysis was
Performed for 27 Patients of 3 HCWs: the viruses of the patients and
the infected HCWs were found tQ be unrelated. In conclusion. HIV
transmission from HCW-to-patient has been documented in only one
Pracbce.  Available data continue to indicate that the risk of HIV
transmistiOn  from an infected HCW to a patient during an invaswe
procedure is very small.

33
Multivariate  Analysis  o f  Needlestick/
S h a r p s  I n j u r i e s  (SIs)  - 1 0  N e w  Y o r k  State
(NYS)  Hospi ta ls , 1991. M.H. MENDELSON*, L.

SHORT, J. GODBOLD,  C. SCHECHTER. X. Wu, B.R. MEYERS,
S.Z .  H IRSCHMAN,  L .  CHIARELLO. M t .  S i n a i  S c h o o l  o f
Medicine. NY, NY and the  NYS Department  of  Hea l th .

In order to  target  priorit ies  for  injury reducing
devices and strategies,  an analysis of 1095 reportedSIs
from 10 NYS hospitals in 1991 was conducted. 58.7% SIs
xwolved  RNs, 16.4% MDs.  5.4% housekeepang/maintenance,
3 . 5 %  l a b o r a t o r y  w o r k e r s . Hollow bore  needles INI
accounted for 75.4% (N/syringe 32%. N/IV tubing (IVT)
15%. butterfly N 8.5%. unattached N 5.3%. vacutainer  N
4.5%. I V  stylet 3.9%); su tures  7 .1%. lancets  5 . 0 % .
scalpel  blades 4 .8% and  g lass  2 .4%. Associated
procedures included: IV delivery related (IVDR)  18.3%.
phlebotomy IPHL) 11.7%. IN/SQ/ID  i n j e c t i o n 11.4%.
finger/heelstick  5.7%, IV insertion 5.3%. Distribution
Of PHL SIs by sharp type: butterfly N 42.5%. vacutainer
N 30%. N/syringe 25.8%. 40.2% SIs occurred during the
procedure. 4 1 %  a f t e r  u s e  15.8%  r e c a p p i n g )  a n d  L7%
during/after disposal. Log-linear analysis showed the
distribution of  sharp types for MDs (55% hypodermxc
lhypo)  N, 25.8% butterfly NI to differ from that for RNS
145% hype  N. 23% N/IVTl,p c.011. IVDR  SIs occurred less
frequently in hospitals with VS. without s a f e r  systems:
1 .47% vs. 12 .53% (hep  l o c k ) ;  4 . 4 6 %  v s .  8.04% (Ivpg)  (p
c .051. Devices with passive safety mechanisms should
reduce SIs by 4S-67%.  and active mechanisms by l7-28%.
A significant impact on worker safety and prevention of
transmission of blood-borne pathogens should follow.

34 I n f luenza  Vacc ina t ion  o f  In te rna l  Med ic ine
Housestaff. DANIEL A. NAFZIGER.* AND LOREEN  A. HERWALDT.
Univ. of Iowa, Col. of Med. and the VAMC, Iowa City, IA.

UC assessed compliance with influenza v.ccin.tion
.mo"B  Intern.1 lfedicine  house officers .e the University
of Iowa. After . hospital-wide. publicized vaccination
proBran.  78 of 108 re.ident. coopleted  . one pegs .uwey.
F o r t y  (51%) res idents  wer.  vacc inated.  Vaccinat ion  .c.cu.
V.s not .ssoci.ced  with age,  Bender or year of residency.
Of the vacciruted residenrs, 98% r.c.iv.d  the  vsccine  ba-
c.use of their st.tus as he.Lth  care vorkers. Realons  for
not receiving v.cci"sCion  included: 8% concern r.g.rdLng
side effects,  L3t di.llke shots. 16b doubcr about  v.ccin.
effLc.cy.  24% 'simply forgot', and 62% *no time to get the
v.ccine". Similarly. 21) lmcv they needed v.cci”.tion,  but
did not remember during time. when the vaccine Y.S offered.
Forty percent of the umacciruted group rsporced .  villing-
"e.. to be vacciruted if the v.ecine  h.d bee” .v.iL.bLe  to
them on the  floor on vhich they vorked. Knowledge of the
indications foe v.ccin.cion  was good. Hous..t.ff  in gen-
era1 medicine clinics staffed by ac 1ee.t  one  InfectLou.
Disease (ID) attending physicfan were more lfkely to be
vaccinated than those staffed by f.culty  fro,, other dis-
ciP1in.S (OR-2.9, 95) CI 1.1-7.4). Theee findings suggest
chat vaccine certs  or other merho&  of Lmproving  vaccine
.~.ll.biLity m.y  be im~ortanc  in increasing v.ccimtion
r.tes of housestaff. Furthermore. COII~.CC  vith ." ID
physician may improve vaccine compliance.

35 Is Measles Mass Immunization of Health Care
Workers Cost Effective? K. HUANG*, A. DEFOREST,

A. BRADLEY, M. SPENCE. Hahnemann  University Hospital, and
St. Christopher's Hospital  for Children. Philadelphia, PA.

We determined the seroprevalence  status of measles
antibodies in 117 health car. providers. All subjects were
given the monovalent measles vaccine (ATTENUVAX,  MSD).
Measles antibody levels, as determined by enzyme-linked
immunosorbent  a s s a y  (EIA)  a n d  i!nmu"ofluoresce"t  .ss.y (FA)
were performed on all pre-vaccine and 4-6 weeks pose-vac-
tine  ser.. There  were 2115 (13%) males and 71102 (6.9%) fe-
ales "ho  were sero"eBative before receiving the vaccine
(p<.O5).  Eight of the 9 (89%) were born in or after 1957
(pq.05).  OE the 117 subjects, only these 9 would have re-
quired  immunization.  The Cat.1  expenditure for vacci".tio"s
v.s $1053.00 ($9.00 per person) vhile  testing for ancibod-
ie. cost $409.50 ($3.50 per s..SlQk). Comparing these ewe"-
se., we conclude that screening for antibodies would have
bee" more cost effective than mass  immunization in our
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S1
E p i d e m i o l o g i c  R e v i e w  O f  H e p a t i t i s  B  ( H B V ) ,
H e p a t i t i s  C  ( H C V ) , Human Immunodef ic iency

Virus(HIV), &  L e i s h m a n i a s i s  ( L S H )  i n  D e p t .  o f
V e t e r a n s  A f f a i r s  ( D V A )  F a c i l i t i e s .  * G .  R O S E L L E ,  M .
P E T E R S O N ,  L .  D A N K O .  VAMC,  C i n t i .  U n i v  O f  C i n t i  C o l
o f  M e d ,  C i n t i ,  O H , & VA Central Office, Wash, DC.

Four bloodborne (BBP) pathogens (HBV, HCV, HIV,
LSH) are currently of special interest COnCerninq
transmission among hospital pts., between pts.  6
health care workers, 6 to the public at larqe.
Survey data were obtained from 167 VA facilities
nationwide for a 12-month period.DVA is the lar-
qest health care system in the U.S., with approx.
93950 beds 6 an extensive outpt. network. Dver 12
months there were 680 acute HBV cases with a tot.
Of 3083 pts. being HBV surface antigen pos.For
the same period, 6613 pts. tested pos. for HCV.
Four cases of LSH, all related to Oper.Desert
Shield/Storm, also were reported.1" addition,
1200 persons tested pos. for HIV over 12 months
(16,000 total HIV+ persons seen).These data only
represent those tested for any reason and there-
fore can be expected to underestimate the total
qroup.While the geographical distribution of BBP
varies, all states arc represented. Therefore,
we conclude that BBP should remain a national
issue based on the wide distribution of possibly
infectious persons in the health care Setting.

s2
Hepat i t is  B (HB) in fec t ion  and  sharps  in jury  in
laundry workers. *LUDWIG A. LETTAI, CONNIE STEED, 

and FRANK SEXTON, Greenville Hospital  System, Greenville, SC.
Hospital  laundry work- are at risk of injury and infection
when contmninated  sharp objects are hidden in direr laundry.
We investigated thn prevalence of BE and 0cclurencaofBhsrps
injw -ng 49 hwd5-y ba-kars  at ouz 1,200 bed hospital
system and did a mail -ey of aImi.lar pmblena  at other
hospital laundries in 1990. III late 1992 we did a follow-up
(pst-OSM\)  mail survey of hospital laundries. of our 49
laundry workers, 852 were black and 652 - fmle. Eleven
of 46 (24%) tested ram positive for HB - antibody and 5
were BBsAg positive. Nom had definable non-oc~tional
risk factors for HE. Hiatoy of 8hmp abjsct injw
increalled rithyeara of lmln~wrk butmcorr81ation raa
found ix&wee"  HB infection andye- of la\urdr~wrk. The
1990 survey of 21 hospital laumirias in 14 states (servicins
a median of 356 hos@tal. beds) found a mmtbly average of 56
sharpa ln dirty laundry (range 0.5400)  and a yearly ovarage
of 3 sharps injuries (rawa 0 to 15). Relimi~r~ results of
the poat-osBA  laundry slr?ey sha inIPrcramntinallpara-
meters but confirm prsistent problms.  ¶%I3 bigb Ii8 sercrprs-
valence in our laundry workera wan mo~l likely related  to
demo9rf@ic factors than occu~at.i.~~ risk. H~uevar, the
co”ti”ui”q  accurrenc 5 o f  sharp8  and  othsr inappropriata
objects in dirty laundry m tba uws of HB vaccine and
indicates an ongoing nwd for educational efforU and
follcw-up  mmlitoring.

Exposure to Blood and Body Fluids (BBF)
S3 Among Healthcare Workers (HCW)  in the

Universal Precautions (UP) Era. B.J. FAHEY*.  E. HALKER.
D.E. KOZIOL, J.M.SCHMITT, and D.K.HENDERSON. N.I.H.,
Bethesda. MD.
Objective: To evaluate rhe frequency of exposures to BBF among HCW five
years after lmplemenmtion  of UP. IntroducGon:  Our 550&d tertiary
referral hospital introduced UP in 1987. HCW previously completed
confidential surveys 10 estimate frequencies of exposures to BBF during the
yeu poorto  UP implemenrauon.  Method.%  HCW completed a voluntw
confidential survey esrimaung numbers  of exposures 10 BBF during  12.
months from 7&91  through 61X492.  Dala  collecled  included: jobduries:  UP
tmining  stan~s;numbcrs  ofpercutaneous(PE),mucousmembrane(MM).and
culaneous  exposures (CE) IO BBF:  and numben  of PE and MM formally
reponed  IO ihe Occupar~onal  Medical Sewice  (OMS). Resulls:  1.167
(50.2%) of 2.325 HCW returned  surveys; some. but IX)~ all.  parwpaong
HCW had completed prior surveys. Respondents were: physsians  (508
(43.561.  nurses (496 (42.5%1). lechniciawlab  worken (138 (11.89bl).  and
miscellaneous (25 L2.1901).  I.@22 (87.69b)of  I.167 reporred duties which
included conw.~  wilh  human BBF.  Of tk 1,022. 985 (96.4%)  reporled
completion of UP training. Prior lo UP. HCW self-reponed  a mean annual  CE
rale of 35.8 @load)  and 77.8 (BBF). Five years after  UP implemenration.
mean annual  CE to BBF were: 16.6 (blood) and 35.9 (BBF). 76 HCW
reponcd  104 PE: 52 reported 184 MM:  of these.  67 PE (64%) and 69 MM
(38%) were reponed to OMS. Conclusions: Following UP implementarion.
mean CE declined sigmficsndy.  PE and MM ax not always formally  wxted.
although. compared to published studies, PE reponing  appean  improved.
Strategies  must  bc developed to reduce exposures further and to encourage
formalreponing ofPE.mdMM.

s4
Splashes and Needle Sticks in Occupational Exposure to Body
Fluids: A Sixteen Month Experience at Two Health Care Facilities.

NDIMBIE, O.K.*, MCNAMEE, J, REPOLOGE, N, MADEYA, G.,
WINKELSTEIN, A., Central Blood Bank and the University of Pittsburgh,
Pittsburgh, PA

OSHA sundsrds  00 blwdbome  pslhogclu  were published in the  F&ml Regisler
on  121519L. Thcscsddress  crposum  deletinstions.  universsl prscsuliopr.
engmeering  snd  wrk pncdce cootmls.  hepatitis B pmphyluis.  training  md
eduution  snd  word  keeping. In order 11)  klfil these  requirements snd  (0 prwldc
mediul  suppon.  sn AcctdcnUl  Erpasws  Program  hss  bcm  offered LO he&h  UR
workers  (HCw)  since l/9,.  As of May  1992. 159 persolu  hsd  been  evslructi
theseincludedJ1  bkmdbsnk(BB)snd  108 hoqnlal  forwomen pmMel.

In this senes, nealle  strk inJuna.  spl&herr. cuts.  snd  ~UIKN~ ~0n~llN1ed  60%.
18%. 9% u,d 3% of the  esposures.  respec~vely. The type of erporure  wss nOI
documented in I8 cyw (LL  R).  71% of the injuries mvolved  either  the Bngcn  01
the hands.  Dculsr  exposure asurral  in 8%. onl in 3% snd  n-1 mueoss  m I %.
In sddkion  m nurses, medical mistants  (MA), laborstory  tshnologists  (LTI md
physicisns.  supply. mumensncc.  eu..tedisl  snd  cleriul pwso~el  siY)  mCUd
scE*denlrl  eqms”re5.

Deuiled  snslysis  of BB dsts  by job title revealed thst 75  R of the repo*  in IIY-
(6) snd  MA (21) mvolved  needles.  By c~nwast.  LT (22) were most weepubIc  10
rplsrhes  (45%) snd  cuu  (32%). These differenca  WAR ststistiully  sigoifiunl  @s
0.05).

Many  of these exposures could hsve ken prevented by smef  adherence 10
sdegwds promulgsrsd  by Ihs  OSHA sued&s.  The documentslmn  of the
imponvlce  of @ashes  in Ihe  lsbontory  should  lesd  to decreased resistsncc  II)  Ihe
ue of bsrricr  prow&an.  Simdsrly.  improved enginccnng  snd  work prrcUu
conrrols can reduce lhs nsk of needle shck mjutia  10 perswmcl.

s5
Occupat iona l  exposures  to  b lood and
other  body  f lu ids  among medica l

s tudents . *KATHLEEN TURNER-HUBBARD RN, NP, JANE
WICKMAN  RN, NP, ROBERT HARRISON, MD. University of
C a l i f o r n i a .  S a n  F r a n c i s c o ,  C A .

Purpose: This  study was undertaken to evaluate
the type,  frequency. route, and exposure
circumstances that present a risk of bloodborne
pathosen infection among medical students. Methods:
A retrospective review of the epidemiologic
characteristics of occupational exposures reported
to the needlestick hotline exposure program among
UCSF medical students becween 1989-1992 was
conducted. Results: A total of 46 exposures were
reported: 74% needlesticks, 9% inluries caused by
other sharps; 17% mucosal  splashes; and 0% cutaneous
exposures. 24% exposures involved blood, 70% bloody
body fluids, and 1% non-bloody fluids. The source
was known to have HIV in 13%. HBV in 7%. HCV in 2%.
The rxldence  density of exposure among medical
students was 15.3 per 100 person-years; 33% of all
students sustained an exposure during their first
clinical year. Conclusion: Medical Students are at
high risk for occupational exposure to bloodborne
pathogens. Pre-clinical tralnlng, supervision. and
competency certification should be considered before
students are allowed to perform patlent  procedures.

Routine HIV Testing of Source Patients Following Significant
S6 Healthcare Worker Exposure to Blood or Body Fluids:
Experience at a Midwestern Medical Center. F.A M A N I A N ,  N .
DELANEY, St. John’s Mercy Medical Center (SJMMC), St. Louis, MO.

The CDC recommends routine HIV testmg  of all  sowee  patients (SP’s)
following wgnrficanr  exposure (E) of healthcare  workers (HCW’s) to blood
or other body fluids. We report our expenence with unplementatmn  of such
policy at SJMMC where, by State Law, counseling pnor fo HIV testing is
requued.  and where.  by hospltai  regulatron.  a vmflen  &armed consent is
pnnquwte  10 such testmg.

From 1990 - August 1992,774 sigmficant  HCW E’s occurred at SJMMC
wth 222 (28.7%) involving SP's who were not HIV tested  for the followng
reasons: SP unknown (28.5%). SP discharged fmm hospnal  or ER pnor m
HCW report of the E to the Employee Health Dept. (28.0%). physician
failurn  Lo  obtam SF? consent for HIV testing (27 1%). E occumng  in the
OuQatlenl rurgay or climes (6.8%), SP's refusal 10 consent m iestmg (4 5%)
and miscellaneous reasons 0.1%) Of E’s involvmg  known but untested SP’s,
19% occurred in the OR, 10.8% in tic Lab, 8.9% in the ER and 63% in Ihe
OBGYN  ward  or clinic. SP ducharge prior lo HCW reponmg of E
accounted for36 7%. 78.6% and 47.5% ofE's. forwbch SP was known but
not tested _ ~1 the OR, ER, and Lab. respectively Compared to 1990 and
1991, s awificantly  hrghcr  pmpomon  of SP’s  III  1992 were  not  tested due
to patzent dlschargc (23 9% VI 41.5%, P-0.04)

In conclusron,  SP’s at our medical center  often cannel  be HIV tested for
various reasons  including the difficulty m obminmg  consenf  followmg
discharge. Altemawc  methods to fscllitate  such testmg  are needed

https://doi.org/10.1086/646773 Published online by Cambridge University Press

https://doi.org/10.1086/646773


Vol. 14 No. 7 SHEA MEETING ABSTRACTS 421

Bloodborne Pathogens Training: Evaluation  o f
Sl the  Effect o f  Requi red  Tra in ing  and  Document-

ed In formed Refusa l . M.M. SCHMID,* M.L. GARVIN, D.A.
R A S L E Y ,  S . M .  B L A K E I. PHILBERT, T. YANK & B.N.
DOEBBELING. The University of Iowa, Iowa City, IA

Bloodborn.  pathogan.  (BBP,  treining  o f  h.elth  CL=.
workers  [NIX, i n  u n i v e r s a l  p r e c a u t i o n .  (VP] wee Mndet.d
b y  lev effectiv. i n  Herch 1 9 9 2 . W. d.v.1op.d end e....e.d
e n  e d u c a t i o n a l  p r o g r a m  to train BC!d  ( 4 , 1 6 4  Of * tOta1
5 , 5 8 8  (75\] a t  reek) i n  t h .  uee o f  U P  .nd infOrm.tiOo
about  SBP d u r i n g  s p r i n g  1 9 9 2 . ~ploy...  ld.neif  i.d  e t
ri,k f o r  88~ exposure w e r e  r.zqu..tad  by 1.tt.r  frw t h .
hoepitel  administrator and ho‘pitel  .pid.mioloqiet  t0
par t ic ipate . T r a i n i n g  seasions are o f f e r e d  d u r i n g  each
work .hift. Didectic  t r a i n i n g  con.i.t.d  o f  .  l.ctur.  and
pld.otaP.  e x p l a i n i n g  UP a n d  BBP a n d  gusmtion-and-eo0W.r
l e e e i o n .  (~-146)  d u r i n g  1 h r .  periods  d1.tribut.d  ov.e
five m o n t h . . Hepatitis B virus  [NW] v a c c i n e  was 0ff.r.d
o n - s i t e  e t  t h e  time  o f  t h .  t r a i n i n g  d u r i n g  a n  a d d i t i o n a l
0 . 5  hr. p e r i o d  with  docum.nt.d  Loformed coollent  or r.fU.el
r e q u i r e d . TO B”dd” t h . t r a i n i n g initiative,  an
additionel 2 . 5  h r . ‘T?Xi!l the Trainer” p r o g r a m  “a*
d.v.1op.d f o r  id.ntifL.d c l i n i c a l  t e a c h i n g  rpeai.1i.t.
(N-106) in e a c h  depertment  a n d  c l i n i c a l  eree  t o  b .
responsible for  t r a i n i n g  o.w e m p l o y e e . . fourteen  o f  the
3 9  d.partm.nts  h a d  lOOI  cnapllanca  w i t h  t r a i n i n g . A tote1
o f  3 , 4 5 1  o f  5,588  (62.) WC!+.  at rxdc  o f  HW rec.iv.d  th.
YaCCl”.. The  c o m b i n a t i o n  o f  on-eat.  vaccin.  d.liv.ry,
docwnted  inform.d  veccin.  refusal e n d  leqelly  mandated
sap t r a i n i n g  a p p e a r  to b .  sffactiv. i n  incraaeing  HBV
v*ccina acceptance among  nmfa  p r e v i o u s l y  u n v a c c i n a t e d
dasplt.  th .  ava i lab i l i ty  o f  f ree  vaccine.

Reported Blood and Body Exposures After
S8 Implementation of a Program for Reporting
Exposures. *DENISE CARDO, M. LUIZA  COSTA, FERNANDA
PARREIRA, SERGIO WEY. Hospital Sao Paulo, Escola Paulista de
Medicina, Sao Paulo, Brazil
In Brazil.  n~osl of the hospitals do nof  have eny program  for blood and
body fluid expodurer  In odobec  1992. ws started  a prognm for health
care work*13  (l-lcw) to rsporl  blood and body fluid  (BBF)  exposures. It is
a 6W bed  teaching generel  brazilian  hospdel  in Sao Paula.  wdh  1 BW
WMIIJ  peTSOMel.  300 resdent~  and 100 housekeepen.  There is no
sdequste  sharp dmcaeel  contamers  in the hospital. The Infection Contml
team canies a 24 hour beeper. seven days a week. Fmm October 110
December 20. 67 exposures  wsrs  reported.  including 60 sharp  mjunes
end 7 mucous/skin exposures to SEF.  83.3% of sharp  injunes  were
related lo comamineled  needles. 8.3% lo seal@  and  8.3% lo other sharp
instruments. The ei,ologres  of the sharp  injuneemre  40.0% during use.
38.3% improper diil.  ,5.0% recapping and 6.6% 0thers.rne  health
care workem  exposed lo EBF wet-e: 37 (55.2%.) licensed vocalional
““rs.?s.  17. (17.9%) reud.?nle.  B (11.9%) housekee!xn. 5 v.4%)
registered nurses and 5 (7.4%) hosplal  sewice as&dents.  52.2% of these
HCW were nol  vacunaled  egainsl  hepatiles  9. Six Patients were anti HIV
powtive.  two  patients were HEsAg  poedive  and in 22 exposure*  the
sourn  wss  unkrwm.  We indicated hepetnes B vacone for 36 HCW.
hepadles  E imune  globulin for three HCW and  AZT for on.. We believe
(hat lhe number of reported  exp@sum  till inaeaJc wdh  the  conlinuetion
of thlf ~i-ogram.  We conch,de  that the frequency  of BSF  exfXJJu=  I”
bmzilian  hcspitals  is similar or even higher  than m the other  hosPdal.5.
because of lack of pmtediv.  devices. Programs for reportlq  and
prevention  of BSF ex&asums should  be implemented m Brazil.

s9
Impact of a Needleless IV System in a University
Hospi ta l .  K.GARTNER*.  In fect ion  Contro l  Serv ices

Pittsburgh. PA.
IV related needlestick injuries are a problem in the

health care  industry. Our hospital evaluated the  number of
IV related needle exposures over 5 years and the impact of
a needleless IV system  6 months after its implemenratfon.
IV related injuries dropped from 17  per 6 months prior to
the change  to 2 per 6 months after the implementation (p
(0.04). Other  categories of exposure groups also showed a
decrease;  needle  re lated (~(0.8). other  sharps (p (0.8).
and t rash (~(0.3). The disposal of sharps into needleboxes
shoved a small Increase. Our data suggests that discarded
IV  sete  cauee  many t rash in jur ies .  Overa l l  the  data
revealed a drop in injuries from 52 per 6 months prior co
the change, to 25 per 6 months after the introduction of
the needleless system.
We show that a needleless IV system can be cost effective
even though it is an expensive system  to i,,,plement. Savings
were realized vhen  the cost of an employee needlestick
was factored into the cost of the IV system. Our hospital
reduced the number of I” medication administration sets
from 75,120  per 6 months prior to the change, to 42,528
per  6 months after the change in the IV system.  This study
shows char a needleless IV system can significantly reduce
the  number  of  needle  re la ted  in jur ies  in  a  hospi ta l  and
be cost effective.

Sll A  C l i n i c a l  T r i a l  O f  I n t r a d e r m a l  (ID) H e p a t i t i s
B Virus (HBV) Vaccination. ELIZABETH HENDERSON*, KARAM
RAMOTAR, THOMAS LOUIE, Univ. of Calgary, Faculty of Medicine
and Calgary General Hospital, Calgary, Alberta. Canada

Universal HBV vaccination for health care workers with
pat ient  contact  was i,nplemented  at  this 850 bed medical-
teaching facility on January 1, 1992. Staff vers offered  the
opportunity to participate in a trial of ID HBV VacclnstlOn
in which subjects were given 3 OPtiOnS:  ID injection with
0.15 ml (3 ug)  of Engerix B at 0, 1 and 6 months; lntCemUecU-
lar [IH]  vaccination with 1 ml (20 ug) Enqerix B a: 0. 1 and
6 months; or randomization to ID or In regime.  Between
January and August.  762 subjects were enroled;  464 (60.9%)
were vaccinated ID: 298 (39.1%) were vaccinated IN. Baseline
blood YBS draw” and 701 (92.0%) staff Ysfs negative fOC anti-
“Bs  and anti-lac  using the Abbott IHX analyzer (automated
solid phase ELISA).  Of these, 559 (79.7%) have completed
vaccination at this tiwe. Stressing for anti-HBs 3 months
after 3rd dose of vaccine has been done on 160 subjects
(ID-llO;IM-70). Seroconversion  rates were  93.6% (10311101 for
subjects vaccinated ID and 92.9% (65/701  for those vaccinated
In. Seropositivity rates (>lO IIJ) were 88.2% (97/1101  and
91.4% (64/70) for those vaccinated ID and IM. WpectiVelY.
Date from 1 year screening will be presented. High  dose ID
vaccination  could be an effective and cost-effective tool for
the prevention of HBV infection is P general POpUlatiOn.

512 Acceptance of Hepatitis B Vaccine by Physicians
in a Large Suburban Teaching Community Hospital.
M.D. BATT *, TERRI RUSSO. Luthern General
Hospi ta l  (LGH) ,  Park  R idge ,  IL

In R”9u.t.. 1 9 9 1 ,  a 6%year  o l d  LCX O b s t e t r i c i a n ,  un-
immunized aqainst  Hepatitis 8, developed Bulminsne  E AG
Positive  H e p a t i t i s  8. F o l l o w i n g  l i v e r  tran.planraticn,  h .
rscovared  f rom hepat i c  come , but wee obliged to discontinu.
c l i n i c a l  p r a c t i c e . His illness was widely discus..d  in hi.
department. HIP case was repor ted  in  our  Medica l  Staff
.Jo”ZC”el, e n d  Hepatitie  B v a c c i n e  wee  o f f e r e d  to physiciane
at e specuJ xedical  orand  Rounds v1t.h  the transplant teem
and the recovered physxian. Although several physicians
accepted Hepatitis vaccine through these efforts, to better
ascerte~n  the further immunization needs of the medical
staff for Hepatitis B vaccine. several Hepat.itis  gueetione
were Lnsarted  in an exrensxv. phone survey that had already
been planned by the hoepital’n  Hark.t.inq  Dapartment,
targetting  t h e  6 6 4  phyeician  a c t i v e  m e d i c s 1  staff. 562
(82%)  o f  t h .  llD’e rseponded  t o  t h .  eurvey.  Deta  a n a l y z e d
for  the  Hepat i t is  survey mhow.d  strrking  variation  by  age ,
departmentaL a f f i l i a t i o n ,  a n d  employment stat”.. 22, o f  a11
t h e  immunizatione  w.r.  repor ted  to  have  been  begun  ;;1 :;:I.
Overall immunization status of th. staff was 45%.
113 physicians who worked for the hospital (and thus wcr.
offered employer  pa id - for  vacc ine ) ,  60%  said  t h e y  were
irrununrzed. V a c c i n e  atstum f a r  physrciana  lees t h a n  age  4 0
was 60.; for m’s ov*r  ag.  6 0 , ,,\.  789 o f  aurqeona  u n d e r
40, a n d  38% o f  surgeons  over  6 0  were  i m m u n i z e d ,  but 62% of
th. obscetriciane  over  60 w.r.  iirmunaed r.pr.s.nt~nq  t h e
semponse  to t h .  indax ~a... rurther  targ.t.d  inmuniration
e f f o r t s  using thie deta  are p l a n n e d .

s13
Protective Levels of Hepatitis B Surface Antibody in Previously
Vaccinated Health Care Workers

NDMIBIE. O.K.*. POTTGEN.  P., WINKELSTEIN.  A., BOWMAN, R. Central
Blood Bank, University of Pittsburgh Medical Center, Med-Chek Laboratories,
Pittsburgh. PA.

Vlccrnc  prophylu,r  for hepaotir  B hzz  been avad*ble  smfe  1981. Employers are
manda,ai  by the  Occupa,,onal  Safely pnd Hal,h  Admm,,,m,,on  UI offer Ihe
v.ccmsuon  a, no  EOI,  to employees who are  exposed ,o bloodborne  pa,boga.

However the  cffcc,,vcness of hepatmr  B YPCC~U  ps well  .s Ihe s,a,u of long-
Let,”  u-mwmly  remam lop,cr  of d&Me. Lo a, effort 10 de,emune  ,mmwle  *(INS.
we analyzed  sem from I I2 prewously  vaccmatai  nnd  170 unvaccinsred medxcal
laboramy,  dental  office.  and marmary  md ambul-  szrwces wrkers  m Wes,em
Pcnnsylvanm.  The vwc,na,eJ  persons we,e  ,&al  for ,mmm,ty  10 he,x,,,,s  6 by
Abba, Lbon,on*r’  (Nonh  Ch,cago,  IL,  AUSABR  qllivl,,u,,oo  panel; ,bc  ,es,
gwes Y quml~tawe  assessxrent  of mubod~er  IO hepsutn B surface  anrigen.  A level
of IO mlU/ml mdxaws a mmmwm dqnc of immune  pm,rcnoo.  Of now,  25%
(28) “f rhc  vacc,ns,cd  cohort  had anobody levels Ia thvl  10 m‘“/m, sugg-,,“g
that  ,hw  ymup  did no, hwe pmczcuvr  unmumry.  An addaoooal  35% bad u,en
klwan  IO and  100 od”,ml;  and rhc remamd,r  had level. greater  than  IW
mnJhd.

Among the  nan,mmunued  hcalrb  UR workers.  ,bree were HBrAb  sod  HBcAb
posllw (1.7%). u,d one  was  HBcAb.  and  HBrAg  posrnve  (0.6’k): the prcvsleece
of Yrroporllrvity  II stimda,  ,o thr, ,n bloat donors.
CONCLUSION: A hlgb  ,xrccnugc of mdwduals  vaccma,cd for hepalms B bavrvc
subopl~mal  levels of HBsAb.  Among ,hem  LIS  persons  who sever  responded  10 ,be
wccine  ad rhow  whose  annbcdy  ,a,ers  has dropped below Ihe  cutoff. The former
may be more ,ux,p,,bls ,o mfecoon  Ihan  Ihe  ,a,,er.  Routme  pow-vaccmst~oa
addy screenmy ts recommended to ldcnofy  candida,&  for boosters.
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s14 Influenza Vaccination of Health Care Workers
(HCW). K.M. ROCHE. B.J. FAHEY*. M.E. WILLY.

D.E. KOZIOL. J.M. FEDIO. M. BRENNER. J.M. SCHMIIT and D.K.
HENDERSON. N.I.H.. Bethesda. MD.
Introduction: The US Public Health Service recommends that HCW
receive influenza vaccine annually. We initiated a campus-wide influenza
vaccine campmgn  in 1985 and continue to encourage employees who have
patient comact to receive immunizadon  annually. Objective: To identify
motivating fxmrs  leading HCW Io obtain influenza vaccination.
Methods: FRY immunization was offered to NM employees in OUT
Occupational Medical Service clinic. We asked HCW presenrmg for
lmmunizauon  rocomplere a brief. volunrary.  anonymous questionnaire:
1) tocollecr demographic data, 2) 10 idendfy successful components oi the
vaccine pmgmm.  and 3) to identify stnteees  to encounge  more HCW 10
pxticipate.  Results: From 1985 to 1992. doses administered to HCW
rose from 219 to 3.205. As of 12/18/92.  3.162 doses have been admin-
isrered in the 1992-93 program: 2.994/3,162  (95%) returned completed

educaoonal  efforts should focus on patienr-care  pmviden.

quesrionnamzs. 1,804 (61%) are female: 1.246 (42%) work in OUT  hos-
pltal:  851 (29%) provide direct patient care; 292 (10%) am physicians:
and 250 (8%) are nurses. 27% reported fist  rime vaccmat~on,  60% had
been vaccrnated  2-5 times previously. The pnmary  mowanng  iacrws  ior
vaccmanon  were: 1) 10 avoid influenza1 illness (88%) and 2) to prevenr
nosocomlal  and/or  home transmission of infection (54%). HCW most
commonly learned sboul  vaccine avulabilily lhmugh  acampus  publication
(68%) or from a co-worker (21%). Conclusions: Substannai  progress
has been made in lmmunidng  OUT  HCW: however. vaccmc  xceprance
among HCW who provide  direct patient  care 1s surprisingly low. Funher

S15

with symptom‘  compatible v‘th TB.

Occupational R i s k  o f Infection with
Mycobacterium tuberculosis. STEPHANIE ZAZA, H.

BLUMBERG, C. BECK-SAGUE, C. WOODLEY, C. PARRISH, M. PINEDA,
J. CRAWFORD, J. MCGOWAN, W. JARVIS. Centers for Disease
Control and Prevention and Grady Memorial Hospital.

Healthsare  wor*ar  (Hcw)-to-Hcw  transmission has  not
bean docuaanted Ln p r e v i o u s  nososomial  t u b e r c u l o s i s  (TB)
outbreaks  but  has be.” considared  a theOretiCa risk.  !.I*
investigated an outbrsak of actIv*  TB and tuberculin skin
te.t (TST,  eo*“ersio”*  zimeng  “CWS *t Hospital  n. All
p a t i e n t *  (Pm) wi th  a  HI.  tuhrculoszr  isohte  hoep~talired
on the ewe wards  during January 1. 1991~Uarch  31. 1992. and
a l l  HCWs  uorking  21 s h i f t  o n  t h e  two ward. durrng t h i s
period were i n c l u d e d  in o u r  *Cudi**. Rates O f  TST-
conversion tar* ealeulated  and compared among HCWs  working
shifts with colleagues  with active TB and vith PTs u~th
active TB. RostrrctLon  iragemsnt length polymorphism  (RFLP)
w*s  used to canpare TB gencmes. TST-conversions  occurred in
43,106  (41,) HCWs,  including S HCWs who developed  active TB.
HCUs  *xpased  for 21 *hift  to HCVs  or PT. with active  TB were
mars likely to have TST-corw~reion  than were HCWs who YSPS
not exposed ,HCW exposure: 33155 va lO/Sl,  relative risk
[RR,-3.1, pco.001;  s-7  expo*ur.:  41/m YS 2122.  R R - 5 . 4 ,
pc0.001~.  oelsys of 5 2 months in di*gnonis,  treatment and
work restriction of HCW*  with  *aim  TB were identified. PT
and HCW isolates from  onm  putative chain of transmisrion
were identical by RFLP. we concl”ds thlt Hew-tO-Hcw TB
transmis.ion, facilitatd by dal*y*d  i den t i f i c a t i on  and
treatment of HCWa  with symptomatic TB. cod PT-to-Ha3  TB
transmies*on  OCEUZ~**  d u r i n g  t h i s  outbreds. InfeCtlO”
control and employee hsalth  program should mtphasize the
importance of prompt ~val”*tion and  tr..tlrrant  Of a11 news

s17 Acquisition Over Time of Methicillin-Resistant 
Staphylococcus aureus (MRSA) on Two Wards

Endemic MRSA.  JOSEPH R. THURN*, CLAUDINE E. FASCHING.
MARY D. WEILER. LEANN C. ELLINGSON. STUART JOHNSON,
KEITH E. WILLARD and DALE N. GERDING.  VA Medical Centcr
and University of Minnesota Medical School, Minneapolis, MN.

MRSA has become endemic in many  health care facditles  and is m
increasing problem in long-term CM (LTC).  To ixner undersrmd  Ihe
epidemiology of MRSA in LTC, a 6.month  swc~llancc  srudy usmg
weekly culnrres  and whole cell (genormc) DNA resmcdon  endonucle~e
andysis (REA)  was perfomxd  on 2 adjwcnr LTC wards at rhe
Minneapolis VA Medical Center. MRSA was acquired by 21 parbznls  on
the 2 wards after a mean of 6.3 weeks (range l-39). Although *I sppewed
rhnt the 10 acquwrionr  on ward F occurred ezlier after adrmsston  rhan
the 1 I acquwtions  on ward E [mean 3.9 wks, range (2-S) vs. mean 8 5
weeks (range l-391. the difference was not significant (p = 0.4. wilcoxon
rank sum). By REA typmg  2 major gmupr  of MRSA were acquu-ed.
Similar  IO the acquisition ior wards, -moup I isolates appeared 10 be uere
acquired exlier after adrmssion  than gmup  2 isolates (mean 3.8 weeks,
range (l-9) vs. mean 6.6 weeks, range (2-39)]. but the difference was not
srgnificanr  (p > .lO. wdcoxon  rank sum). While 21/47 (45%) of inmnlly
powive  paoena  had REA group 2 isolates, 16/21 (76%) of the
acquisirions  were of group 2. Conclusions:  Acquisition of MRSA
occurred 5008 after rransier  to LTC with cndemlc  MRSA. REA typing
may offer additional infonnatioo  for studying  the epidemiology of MRSA
and may be parncularly useful for followmg  the epidemiology  of MRSA
in areas where it is endemic.

Sl8 Elimination of Methicillin Resistant Staphylococcus
aureus (MRSA) from a neonatal intensive care unit by

handwashing wi th  Tr ic losan.  JOAN WEBSTER, *JOAN
L. FAOAGALI, DAVID CARTWRIGHT. Royal Women’s and Royal
Brisbane Hospital’s Department of Infection Control, Microbiology and
Intensive  Care, Brisbane, Queensland, Australia.

Evaluating hand-wash products in terms of user xceptability
a n d  effectlvencss  agamst methicillin-resisram  v
(MRSA)  has been pan of a long term strategy to eliminate endemic
MRSA from Ihe  neonatal intensive care unit al the Royal Women’s
Hospital  (Brisbane). Following Lc inrrcduction of a new hand-wash
disinfectam (triclosan 1% w/v)  new cases of .MRSA  colonizarmn were
monimred for a I2 momh period.  In addition, the use of amibiorics,
the incidence of multiply reswam g=rn negawe culrures and neonatal
infections were  nored No changes were made to any procedures or
protocols during Ihe  period  of the trial.  Handwashing  with  tnclosan
resulted in the  eliminahon  of MRSA colonualmn  within 7 monrhs  of
inlroduclion and in the subsequent 9 momhs  period no new MRSA
isolacs have been reported. Reduction in the  use of vancomycin has
resulted in a cost saving of approximately S17.000.  The mtal number
of gram negative isolates has not increased although  Pseudomonas
aerueinosa is now reported more den.  Compared with the previous 12
months. fewer amibioucs  were  prescribed (p = < 0.001) and the
hosocomial  infection rate was significantly lower @ = < 0.004).

s19
Methicillin-resistant Staphylococcus aureus

Decolonization Using Minocycline, Rifampin  and Mupirocin.
ALLAN  M. SALZBERG, *PHYLLIS A. KEPHART, KATHLEEN L. ROMAN.
MARK S. FEULNER. ERIC CARVER, VA Medical Center, Bath. NY

Hechicfllin-resistant  staphylococcus aareus  is a
serious and growing nosocomial  pathogen which rends co be
persistent once established. Previous actempc’s  at
elimination using trimechoprimleulfamechoxi~ole  and rifampin
plus nasal ointments  resulted in an 11% carriage race among
our longer term  patients vith sporadic serious illnesses.
There are indications chat a combination  of minocycline  and
rifampin  have high activity against merhicillin-resiscanc
staphylococcus aureus. Our in vitro studies shoved only
one minocycline resistant strain in the first one hundred
organisms tested. This has resulted in a new protocol
which tncludes  q inacycline. rifampin  and mupirocin.
Virtually all patients cleared using this regimen and at
present  there is only a 1.6% carriage race. This appears
to be a very effective regimen and we  suggest chat it could
be used to further the armamenrarium  currently  in use to
attempt eradication or decolonizarion  with mechicillin
resistant staphylococcus aureus.

I__--- - ---......_. . _... -_.
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98% of our MESA isolates were susceptible to

SM M i n o c y c l i n e  T h e r a p y  o f  R e s i s t a n t

m i n o c y c l i n e ,

Staphylococcus aureus Infections. S.
LEWIS*,

i n c l u d i n g

and B .  LEWIS .

t e t r a c y c l i n e

M a r i a n j o y  R e h a b i l i t a t i o n  C e n t e r ,  Wheaton, I L .

resistant

Methicillin resistant St ohvl

isolates.

auretaa
(MRSA) is a nationwide hospitat infOeCcOtCiCoUnSproblem

57 patients with mSA infections were
treated with minocycline with only 1 adverse

for which few therapies are available. The
spectrum and severity of MRSA infections observed
in our 100 bed rehabilitation facility was
compatible with enteral therapy, but isolates were
r e s i s t a n t  t o enteral a n t i b i o t i c s . BeCaUSe
minocycline is well absorbed after enteral dosing,
can be dosed 12 hourly, is active against MRSA and
effective in HRSA infections,, it is a promising
antibiotic for MRSA  therapy U'I this population.

S21

co be identice by all technique=. Host fSOiAt=S from c

Fami l ia l  Car r iage  o f  Meth ic i l l i n -Res is tan t
Staphylococcus aureus (MRSA) a n d  S u b s e q u e n t  I n f e c t i o n  i n  a
Newborn Sibling. *RICHARD J. HOLLIS, JOAN BARR AND RICHARD
WENZEL. Univ. of Iowa College of Medicine, Iowa City, IA

rharcd  th= s=m=  BFLP  phenotype but had no  detectable

During routine eurveillance  of NICU Petience  with
tats*,  an elcrt infection control  prectitioner confirmed rhe
relationship of the newborn in question  (0 uirh en infant
sibling (H) who bed been edmicced fo the horpital  7 month=

pl.smids.  These isolates "are homogenouely  resistant  CO

previously with .n W.SA infecrion. Nesel culCu=eS  we==

methiefllin in contrsst  te the h=t=roS="==w CasistSnCE

obtained fre,. C's perenrs. siblings end Brandpar=nC=. HRSA
we, found In two  more ncmbers  of the fuily, chc mother (U)
and another sibling (N). The strains "ere Wed by
oncibiogre,,.  plasmid and restriction fragnent  length
polFrphism of genomic DNA (RFLF) and corrpered to isolate=
from c ad H. H. l4. N. and ~a isolate from C were found

r e a c t i o n . of 19 patients with follow up cultures,
MRSA was eradicated from 84% of infection sites.
In 7 nasal carriers, minocycline alone failed to
eradicate carriage. Enteral minocycline is well
tolerated, and effective clinically and
bacteriologically in the therapy of MRSA
infections. Eradication of URSA from sites other
than urine may require combined therapy with

found in all other isolstes.  The pre==nc=  of the==
isolates  implies chet transmission of thir strain  occurred
ec least rhrae  times within this family and rhac  on= fmllY
member  vss co lon ized  by  rhir s t ra in  f o r  =t leesc 7 maxhe.
our  findings  reisa the quascion  of whether aradicetion of
MS.1 earriaga  of nRSA is importmt to prevent  sub==qu=nc
colonization in family members and reduce infection risks
to newborn=.

rifampin or mupirocin.

s22
Molecular Epidemiologic Analysis of Methicillin

Resistant Staphylococcus aureus Isolates in a Tertiary Care Center, C.A.
GUSTAFERRO*, R.L. THOMPSON, N.K. WENDT, J.R. UHL, D.H.
PERSING. Mayo Clinic and Foundation, Rochester, MN.

MoIe~Iaz  epidemiologic tedmiques WIR utilizrd  to investigate
an insidious inerase in MRSA  isolates in our  tutiary  referral center and
affiliated hospitals OYU  the put  15 months. Shict  isolation has
successfully prevented  spread of thin  virulent  organism ow severrl
years.  62 MRSA isolrts from 39 medical center patientr  and 2
employees were collected. The initial I3 isolates were tygcd utilizing
RFLP  analysis via pulsed field gel elcctrophorssis  (PFGE) (CHEF-DRU.
Bit-Red),  chcmiluminescen~  ribotypQ,  and methicillin  r=sisBnce  gent
probing by conventional  hybridiralion and  polymeras=  chain reactiort.
PFGE provided the greatest  strain t0 shain rerolution,and  was Ulcrefore
ulilircd for the remainder of the isolates. PFGE analysis with Smal
dislinyishad  6 &stem of identice,  strati, with all  oth=m  being
genetically distinct. Epidemiologic investigation of each cluster revealed
thsc  In 3 cIusters.  good correlation was found: a nasal  is&l= from  II
nurse matched 2 patients residing in the same  ICU; 2 patients  with
idmticz, Sk&s and extensive skin diwase  received care from a common
source. and 4 identical straits were Lsolatcd  from rnidcnb  al a local
musing  home. The other 3 clusters of 2, 3 ad 3 ilolates  each have not
shown a common Ii& to date; further invatigation  ir ongoing. In
swmsry, strict  isolalion  wes associated with only limited spread of
MRSA  in our tertiuy  care center. PFGE was a sensitive method for
sbain  dctermimtion and a powerful tool in a comprehensive nruiysis  at
s nasocomisl  outbr&r  of MRSA

S23 Diversity of Methicillin-Resistant Staphylococcus aureus
(MRSA) Strains from Carriers Using Restriction Endonuclease

Analysis (REA). CLAUDINE E. FASCHING, DALE N. GERDING*, KEITH E.
WILLARD, STUART JOHNSON, LEANN C. ELLINGTON, MARY D. WEILER
and JOSEPH R. THURN. Univ. of MN and the VA Med Ctr., Minneapolis, MN

Repelltive  MRSA ~solales oblamed lrom hosptlakzed  pa,!en,s  dunng  a SIX
mon,h  surverllance  study were compared using REA 01 lotal  genomlc  DNA
Typ,ng  was done  “sing  bath “nque  AEA pml~les (types) and closely related
REA profiles Igroups).  MRSA isolates  irom  single  body 5118s  and bebveen
body sites  in Ihe same paben,  were mmpared  over kme. Forty-seven pallenfs
with  a mean 0, 13 isolates (range 2-43) were studied A single rype, regardless
01 body SIN.  was camed  by 31/47  (66%) pallems  and 39/47 (63%) camed  a
angle  group. 36/45  (66%) nasal carriers had a single  lype m thelr nares and
41145  (91%) camed  a single  group. 16/29 (62%)  non-intacl  skin s#,e  posrllve
palients  carried a smgle  ,ype  P these sites.  and 22/29 (7596)  01 these camed a
stngle  gmup.  The propaicns  carrying a single  group did no, dllfer  between
nasal and mn-intact  skm sees (41/45  vs. 22129. P > 10) lsola,es  horn both
nares and skin sdes were lound  in 27 patients 25127 (92%) had the same
REA types a, skin sllee  as was lound  m ihelr  “ares. while 9/27 (33%) also had
additional ,ypes lwnd a, skm sLes. In all 27. Ihe skul sl,e REA group we5 also
found I” the  “ares.  while 4R7 (IS%) had sddtlanal  groups a, skin sites.
Although there 1s a correlalion  between MRSA REA  lypes  lound  at the  “ares
and at skin sites. there may be a diversity of slralns  camed by one petlen,  over
lime and between sites. Typing  using  unique  REA prol~les  (lypes)  vs. s!ml,ar
REA pmhles  (groups) accpu”,s lor some  vansblhly.  However, because pallenls
may hartor  mulliple  s,remB.  panicularly  a, skin siles.  epldemrologlc  links between
pallems  walh  MRSA slrans  may be diflicuii  10 establish.

S24 In Vivo Stability of Plasmid-Based Typing for
Methicillin-Resistant Staphylococcus aureus

(MRSA) CHARLES L. PHELPS*.  MAURY E. MULLIGAN and ALAN I.
HARTSTEIN.  Indiana Univ  Med Ctr, Indianapolis. IN, U. of
California, Irvine. CA and VAMC, Long Beach. CA.

To  a=eeee  the  in  “iv= s tab i l i ty  o f  plasmid-breed typ-
ing tests for NMA,  "e analyzed 156 isolaces from 25
pSti*WS. Patients had 2 Co 18 isolates over 2 30 day=
and all v=r= typed by restriction enzyme analysis of
plasmld DNA (REAP). 82% of sequenria1 same patient iso-
latea had a REAP type identical to that  of the preceding
isolate. The remaining sequential isolates demonstraced
differences by REAP and were typed by restriction enzyme
analysis of chromosomal  DNA using pulse field gel electro-
phoresis (PFCE)  and immunoblocting  (IB). Of the 23 pair
comparisons with different REAP types, 7 pairs were also
different by PFCE and IB, suggesting true strain differ-
S"CSS. The ocher 16 pairs had idenrical  PFCE or IB type=.
Analysis of these  possibly identical strain pairs suggested
plasmid  loss (5 pairs), gain (4 pairs), or loss and gain
(5 pairs) as an explanation for most REAP differences. The
39 isolates tested by all methods demonstrated the most
types by REAP followed by I,,. REAP i s  thus a discrlmina-
tory and reasonably stable typing reef for NRSA,  but REAP
differences among patient isolates may occasionally not
reflect cr‘ue sfrain differences.

s2s T r e a t m e n t  o f  C o l o n i z a t i o n  w i t h
Methicillin-Resistant S. aureus (MRSA).
*KIM M.  MAEDER,  V IRGINIA J .  G INUNAS,  HANNA N.
CANAWATI, JOHN Z. MONTGOMERIE. Rancho  L o s
A m i g o s  M e d i c a l  C e n t e r ,  D o w n e y ,  C A .

This study reviewed the use of antibiotics
to clear colonization with MRSA. Nose, throat,
perineum, urine, wounds and other potentially
colonized sites were screened for MRSA.
Positive sites were monitored weekly. All
sites were culture negative (x 3 wks) before
the patients were cleared. Thirty-seven
patients that had not spontaneously cleared of
t h e  M R S A  w e r e  t r e a t e d  w i t h  c o m b i n a t i o n s  of
novobiocin or SXT with rifampin and topical
antibiotics (bacitracin or mupirocin) to the
nares and other colonized sites for lo-14 days.
Susceptibility wee confirmed before treatment.
The body sites colonized were nares (35),
t h r o a t  (28),  w o u n d s  ( 1 6 ) .  s p u t u m  (15).  trach.
sites (14), perineum (12) and urine (7).
Twenty-two of 37 patients (57%) cleared with
combination therapy. only 6 of 17 patients
with MRSA colonization of sputum and/or trach.
site cleared. The uee of antibiotics to clear
colonization with MRSA may be warranted in
selected patients.
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S26 Restriction Endonuclease Analysis (REA) of MRSA
Carriage and Acquistion on Two Long-Term Care

Hospital Wards. STUART JOHNSON*. CLAUDINE E. FASCHING.
DALE N. GERDING.  KEITH E. WILLARD, MARY D. WEILER.
LEANN C. ELLINGSON. and JOSEPH R. THURN. VA Med Ctr and
Uriv of MN Med Sch. Minneapolis, MN.

In order 10 study  the acquisition and carriage of Methicillin-resistant
SrapAyiococcur  aweus (MRSA),  a 6-month  surveillance  was conducted
on 2 adjacent long-termcare  wards where MRSA was endemic.REA  typ-
~ng of MRSA isolates obtamed  by weekly culture  of all patients  OD the  2
wards revealed 2 major groups of rcsnictcd  DNA fragment profiles. Each
of these groups conrained  subgroups (REA types) wth minor profile dif-
fcrences.  Results from the fust 2 weeks ofculwres revealeddifferent
prevalences  of rhe major REA groups txween the 2 wards: 19 of the ini-
uai  26 (73%) MRSA panent  isolates on Ward F were REA gmoup  2 corn-
pared wirh  I of 9 (11%) isolates on Ward E (P = ..Kl2).  During the 6-
monih  su-mllance  pencd.  2 1 of 190 (11%) inioally cultured-negative pa-
tients  acquired  MRSA. Sirm1.w  numbers of RJZA  group  1 (4) and group 2
(7) aqwsirlons  occurred on Ward E whereas 9 of the 10 (90%) on Ward
F were REA group 2 isolates with identical REA types. 4 of the  21 pa-
nents  who acquired MRSA had ~cwnmates  with MRSA. but none of the
roommates camed ldenncal  REA types. 6 of 65 (9%) health  care workers
carried MRSA m thar nxcs. 2ofthe4colonizedhcal1hcan workerson
ward  Fcarncd  an REA rype identical to rhal  acqulrcd  by the padents.
REA demonstrarcd  that 2 different groups of MRSA suams were prcdomi-
not on 2 adjacent  chronic care wards and lhat  I MRSA strain was almost
exclusively acquired on a ward where that stram was cndermc.

S28 E p i d e m i o l o g y  o f  M e t h i c i l l i n - R e s i s t a n t
S t a p h y l o c o c c i  (MRS) i n  a  D e p t  o f

V e t e r a n s  A f f a i r s  N u r s i n g  H o m e  C a r e  U n i t  ( V A N H C U ) .
*BRUCE S. RIBNER. JAMES T. RUDRIK, SUSANNE R.
FERRIGNO, MARCIA C. STRANGES, Medical Univ  of
S.C.,  D V A  M e d i c a l  C e n t e r s ,  C h a r l e s t o n ,  S.C. a n d
A s h e v i l l e ,  N . C .

Residents in a VANHCU were prospectively cul-
tured for colonization with methicil l in-resistant
coagulase-negative  (MRCNS) or coaqulase-positive
(NRSA) staphylococci. Dur ing  t he  one -yea r  pe r iod ,
67% and 10% of residents acquired colonization
with MRCNS and MRSA, respectively, at least once.
When present, colonization was found at an aver-
age of 2 body sites. Residents colonized with
MRCNS, compared to those never so colonized, had
a relative risk (RR) of 3.5 of developing a sub-
sequent infection with MRS. Residents colonized
with MRSA had a RR of subsequent infection with
MRSA of 5.0 and a RR of subsequent infection with
MRS Of 5.5. 632 of patient care employees moni-
tored over the same period had at least one nasal
Or hand culture positive for NRCNS. Colonization
was as likely to be present at the beginning of
the work shift ZLS at the end. These employees
were negative for MRCNS when cultured after
vacations >6 days. Employees not involved in
patient care were never culture positive for MRS.

S29 Control of Methicillin-Resistant Staphylococcus
aureus (MRSA) in a Long-Term Care Facility

(LTCF). A.E. SIMOR*, A AUGUSTIN, J. NG, S. BETCHEL and
M. MCARTHUR, Baycrest Centre for Geriatric Care and Mount
Sinai Hospital. Univ. of Toronto, Toronto, Canada.

In the past  5 years, l-2 MRSA infections were detected in
our LTCF annuals.  After identification  of 2 residents wtih MRSA
in eerly  1992,  we investigated the epidemiology of MRSA among
elderly LTCF residents. Nose  and skin lesion swabs were
obtained from 252 residents and 83 staff. MRSA isolates  were
typed by phage-typing (pr),  reatdction  endorwcleaae  analysis
(RE.4)  and pu!sed-field  gel electrophoresis (PFGE).  Five LTCF
residents were found to be mfsctsd  or colonized with MRSA;  all
isolates had the same PT, REA and PFGE profiles, which were
different from those  of epidemiologically unrelated isolates. Four
of the residents had been on the same  ward  during 2 weeks in
Jan. 1992. The index ease  likely acquired MRSA while
hospitalized in Oec. 1991. MRSA was not  isolated from any
staff. Control measures included isolation of infected residents
and use of topical mupirodn  * rifampin  and wtrimoxazole. This
treatment successful~  eradicated MRSA caniage. MRSA was
not detected in follow-up cukures  from 307 residents 3 and 6
months later. Ear@  detection and aggressive interventions may
be effective in limiting the spread of MRSA in LTCFs.

S29.1 Severity of an Epidemic Outbreak of Methicillin-Resistant
Staphylococcus aureus. Study of the Bacteremic Episodes.
MARGARITA RUBIO, ELlSA AGUDO, ANTONlO FUERTES,
JOSE ROMERO.  *JUAN J. PICAZO.

Hospital Universitario San Carlos, Madrid. Spain.
The number at MRSA isolates I” our hosp@tat.  before 1550 was

1855  than 1.5% of the tofat  asalates:  at rhe begmning  of thts year an
increase of this m~croor~anwn  was observed. reaching the tipure  01
56 1% in October 1550. Dunnp  1551 the number of MRSA  osolares
oscdlated  between 41% to 54% and at the end of this  year a decrease
was detecwd.

Since Januarv  1950 10 December 1552. 752 patienrs  had MRSA
isolates in Cknlcal  samples. The number of StaDhvlococcur  aweus  isolated
1” Our  hospatal Increased, and this  war direcrly  due ro URSA  isolates
because the number of methlclllin-sensitive  5
IMSSAI  remaned  I” fhe  habitual rates.

raohvlococcua  sureus

The control measures torthe epademic  outbreak were omplemented
at the end of the third waner of 1550. these measures were nof  useful
10 BradvcaIe  the mlcroorganu”  but decreased The  “umber of ser,“us
lnfectlons  like bacteremw In 1550. 151 paroenrs had MRSA mtecwn.  35
Of them (lB.3%1  wth  bacteremaa.  in 1551 the number of panents was
384  and 36 II 5.4%) had bacteremta and in 1552 the number of parents
was 217 and 23 of them 110.6%1  wnh  bacterem,a.

Durma this  period  11950-19521 the  patients  wth  MRSA
bacteremla  1941  and a Sroup  of pauems wth  MSSA  were studied and
compared prospectively.  The MRSA bacteremtas were nosocom~al
acquired. the mean a08 of pattents  wrh  MRSA  bacrerem+a  was hogher,
had more serious underlyag  diseases and the prognostic  of these
bacteremias  was worse. The MSSA bacterem~a  was mere freqyenc m drug
"Se,.%.
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s31
Epidural Opiate Analgesia Contamination with
Pseudomonas cepacia (Pc.) LAUREN V. HOBRATSCH*,

GREGORY BOND, ANDREW MCDAVID, E. WARNER AHLGREEN. Scott and
White Memorial Hospital, Texas A&M Health Science Center,
Temple, Texas.

We report  an outbreak of epidural  opiate analgesia
fluid (EOAF) contamination with  PC. Preservative  free EOAF
was batched  weekly in pharmacy using aseptic  technique,
followed by CurbidiCy  Cescing. When EOA was discontinued.
the epldural catheter tip and an aliquoe  of EOAF were
cultured. 'Three months intO rhe EOA program, PC was iso-
laced in 11 patients receiving EOAF from a single batch.

cu1cures Positive Negative Not Cultured
EoAF 9 0 2

Cath tip 4 6 I
Both 3

Initial turbidity resting of this batch was (-1, but repeat
resting at 10 days revealed turbidity,  ae well as growth of
PC  in culture. Environmental culrures  and cultures of
suspect lor numbers of fenranyl  and bupivacaine were (-1.
All paciencs  were notified and evaluated. All 11 paflencs
had fever, but only 2 were febrile eo 102'. None have mani-
feseed lace  sequelae  since the outbreak  18 monrhs  ago. AS

a result  of ehe aucbreak,  more  rigorous infection conerO1
techniques  for the preparation af EOAF were inseituted.
The EOA program was resumed without  further event in the
subsequent 18 months.

S32 Molecular Typing of Acinetobacter baumanii: A 
Comparison of DNA Typing Methods. LOUISE M. DEMBRY*

SUSAN DONABEDIAN, ROBERT BROWN, DONALD LEVINE, JOSE
VAZQUEZ and MARCUS J. ZERVOS. WIlliam Beaumont Hospital, Royal
Oak, MI and Wayne State University School of Medicine, Detroit, MI.

Norocom,a,  outbreaks  o f  mulrc-an,,b,ol,c  res,st.o@  Acmetobscter
bauma,u,,, a~ lncreangly  being nco-mred.  The lack of .a adequlu  I~p’“g
ryrtem for A. baumrnru! bar  hmdcred cp,demiolo~c  mvsre~uocs.  It II wt
Bonn wbcb  of awlable  DNA typmg metimds  should be applied  10
rcmetobacrer.  We compamd two DNA ‘ypmg methods II the cvalut~oa of
35 cb~lcal  ~s”Iates  of mutt+antibmw  rwsua  A. baumara  fmm dlfferem
pamno collecled  over a 5 month penad from aa outbreak a~ P uol"crrxry
hospu,. Coalm, stn,~ mcluded  4 A. baumrnm,  from pruene lhar *cre
ep,dem,o,o~ca,,y  “nrelared. We eva,w,d  plasrmd  comcm. plrrmld  DNA
wrh  resinc,,on  enryme  rnslyr,s  (REAI  usmg  &@J and &diU  and conlow
clamped homogeneovs  electnc-field  electmphores~s  (CHER of chmmosomnl
DNA d,gcs@d  v,,,, &p-a,  and aI.  Plasrmd  analystis  rhowd 2 rlnln ypcs.
741 of ,soIa,cs  had plasm,ds;  all plvrmds  were rdenuul  but 0%. CHEF
revealed 9 rrnm types.  o,,e  sir.,”  lyp: was  common u) 17 pallso‘s mcludlng
6 ,s”,a,cs tbxt dtd aa, cooram  plasmrds.  All stnms  were rypublc  by CHEF.
When  swams  contamed  plasm~dr.  REA  d i d  mt dmnaqulsh  stnl~
d,fferenosrcd  by CHEF. CHEF 16 less labor IIIC~~FIYC.  yields bandIns
pattems that  are easily compared and allows the differratmlloo  of *trams  tbar
do MC co,,u,~ plasm,&  or ba”c  lost d,e,r  plnsrmds  zrd tiereforc,  belter
d,fferenuares  s,n,n  types  Ihan  REA plarm,d  aariyms.  Thus  study shows
CHEF mmc useful  m ‘ypmy DNA for epldemlalogx  smdxs  of A. baumanml
as compared w,th  plasmld  analysis.

s33
A n a l y s i s o f  X a n t h o m o n a s  m a l t o p h i l i a
I s o l a t e s  u s i n g C o n t o u r - C l a m p e d  Homo-

geneous  E l e c t r i c  F i e l d  G e l  Electrophoresis  ( C H E F )
a n a l y s i s . CAROLYN J. VAN COUWENBERGHE, STUART H.
COHEN, U. o f  C a l i f o r n i a  a n d  C a l i f o r n i a  S t a t e  U.,
Sacramento,  CA.

Xanthomonas maltoohilia,  i s  a n increasing
cause Of nosocomial infection*. The mode of
transmission of this organism is not well known.
y. maltouhilia  was recovered from 47 sites in 42
pat ients  in  a  5  month  period. The culture sources
were: Respiratov  (n=30), w o u n d  (n=7),  u r i n e
("~5). blood (n=3) and others ("=2). Clustering of
8 and 2 patients occurred in 2 ICUs. S u r v e i l l a n c e
cultures were negative except for the hands of one
“LlrSe. We analyzed 17 isolates (16 patient and 1
nurse) Using CHEF of chromosomal  DNA digested with
XbaI (200 volts. 20 hours, 30-60 second ramp) or
EcoRI  (200 volts 12 hours, 5-35 second ramp).
These conditions detected differences between most
epidemiologically unrelated strains and similarity
between sane epidemiologically related strains.
HoWeVer, severa l  s t ra ins  in i t ia l ly  presumed to be
related because of proximity of the patients
involved were determined to be independent
infections by CHEF analysis. We conclude that
analysis by CHEF should help elucidate the
epidemiologic spread of y. ma1twahilj.g in the
hospital.

534
Acinetobacter anitratus  (AA) Bacteremia: A Five Year  Review.
L. KUMAR. G. SCHWARZ.  J.L. SILBER*. Thomas Jefferson
University. Philadelphia, PA: Cooper Hospital/Robert Wood
Johnson Medical School. Camden, NJ.

We retrospectively rswewed  the demographic features. underlying
illnesses and other risk factors, clinical features. andbiotic  susceptibility.
fherapy, and o~fcome  in ail patients lptsl  with AA isolated from at least one
blood culture between Jan 1987 and Mar 1992.  Fifrv-four  pfs 129 male, 25
female1  were identified during the study  period. In 20 cases I 2’ source of
infection was identified (an intravascular catheter in 7 of thssel.  Fortv percent
of the bacteremias  were polvmicrobial.  APACHE II score at admission was
a 10 in 24139 adult pts.  Pts  acquired bactersmis  on day 17.1 t 35.3 of
hospitalization and had mean length of stay of 39.2 * 5 1.4 days.  One-third had
suffered major trauma:  half had had sw~ery dudno  hospitalization. Twentv
four 144.4%) had at least one prior nosocomial  infection during hospital  stav.
Thirty of 35 nosocomial  cases had received prior antibiotics  for a mean of 33.9
antlbioticdavs (median 14) prior to developtrig  bacreremia.

Twelve PCS  were in shock at the time of their bacteremia. Sir had
acute pulmonary infiltrates. Nineteen prs (35.2%) died during  hospitalization.
though death war  attributable to AA bacteremia  in only 3 cases. Monaliw
among  nosocomiai  cases was 48.6% vs. 10.5% for communify-acquad cases
IRR  4.6, 95% Cl 1.2.17.9).  Susceptibility rater were 570% for all druas
except  imipenem llOO%l.  smikacin  (85.3%1,  csftiroxims  (78.9%) and
mezlocillin  (72.2%1.

AA is a pathogen of increadno  clinical importance. AA baneramia
occws in SerlOUSlv  ill pts  who have had prolonged hospital stay. pnor
nosocomial  infections and antibiotic therapy. Multiply-resIstant  swans  are
frequent. Monalifv among these pts  is high, espeaally  if nosocomial  in origin.
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X3-l Transmissian of Gram Negative Bacilli in
Intensive Care Units (ICUs). PLOENCHAN

CHETCHOTISAKD*.  CHARLES  L. PHELPS and ALAN I. HARTSTEIN.
Indiana Univ Med Ctr.  Indianapolis, IN.

We assessed the possibility of E. coli (EC). K. Pneu-
moniae (KP). E. cloacae  (EB) and Ps. aeruginosa (PA)
transmissian among a Praspecrively followed 1719 parient
cohort in 5 different ICUs of 3 hospitals over  a 6 month
interval. All cultures were abcained  because of suspected
infection. Isolates were  typed by plasmid  profile analysis
(EC, KP and EB) and/or chromosomal  DNA analysis (all PA,
other bacteria without plasmids. ocher bacteria with a
single plasmid.  and other bacteria vich  similar or identi-
cal plasmld  Profiles). 48, 28. 25 and 44 patients had EC,
KP, EB and PA, respecrively. 64% of these patients were
is an ICU  for more  than 2 days at the time of culture.
All EC and KP isolates from patients in the same  unit were
different types. Only 2 paciencs  in one ICU had EB iso-
laces which were identical. 2 patients in each af 2 ICUs
and 4 Patients in another ICU had PA isolates of an fden-
tica type. The types affecting more rhan one patlenc  in
these 3 ICUs  were different. 8 of the 10 patients with
identical EB or PA isolates were in the ICU for more than
2 days at the time of culture. We conclude that PA trans-
mission was likely in our ICU patients. EC, KP and EB
transmission appeared rare during the same interval and
within the same ICUs.

s39 E p i d e m i o l o g y  o f  R e s i s t a n t  A e r o b i c
G r a m - n e g a t i v e  B a c i l l i  ( R G N B )  i n  a s40

Bladder Management and urinary tract infections.
D.J. STICKLER*, J. ZIMAKOFF, B. PONTOPPIDAN,

S. OLESEN LARSEN. Statens Seruminstitut, National Center for Hospital
Hygiene, Copenhagen, DEnmark and Univ. of Wales, School of Pure
and Applied Biology, Cardiff, UK

Univ  o f  S . C .  a n d  D V A  M e d i c a l  C e n t e r s ,
C h a r l e s t o n . S . C .  a n d  A s h e v i l l e ,  N . C .

Tiw  objenws of this  study were a) ID a,ab,ish  ,he  prmlencc of

To estab l ish  the  impor tance  of  colonization
symplomatic  urinav [ma infectIon  (UTI) in palienu  LO Danish  hmpimh.

with RGNB, all residents in a VANHCU were pro-
nIXSing homes and home care and (b) m examine  ,he  relatiomhip  bewtea

spectively  cultured for the acquisition of RGNB
these infezuons  and bladder managema  RESULTS:  Dam were  00llencd on

over a one-year period. Cultures of nose,
1581hosPltal pauents. 1341nurring  home r&dents and 743 pa,,enls  ruxmng

throat, urine, rectum, skin defects, and any
home care. Ihe  prenlenca of indwelling athews  in the  ,hfee  groups  IKIC

foreign bodies (feeding tubes, etc.) were ob-
13.2%. 4.9%  and 3.9% rtspcnivcly. The  quwalcn,  ,igurer for condom drama.

tained on each resident. 107 residents were
ge  S~lUlS Wt’.? 1.%.0.8% and 1.2% and for "a@inr  ,O.,%,SLZ%  and
34.1%.

entered into the study. At some point 42 of the
107 residents became colonized with RGNB. Aver-

The prW=knCes  ofsymprxnauc  lITI (Center for Disease  Concrol(CDC).

age duration of colonization was 77 days (range
Atlanta  1972 CnlCm) m the lhrec tvpa ofinrtuulron  were 3.2%. 27% and

of 6 to 350 days). 6 residents developed infec-
1.1% (94 Eares).  Comparawely.  a sigmficzmly  smaller number of rymplomatic

tions with RGNB after becoming colonized. In 6
UTl met :he CDC 1988 criteria (69) and  sane  65 cases me, bo,h  delimtions.

others infection with RGNB preceded colonization
'hX=ll.  13.2% Of catheterized  pawants  and 8.1% of [he pa,,en,s  undergomg

or was detected at the same time as initial col-
external dramage  had Ull (CDC 1972).

onization. Colonized and non-colonized residents
~gistkr~~~iOnaMlysis0fdz.k  faclonauoaatedwilh  vtiaryrraa,,,fec-

did not differ in average age, mortality, or
[ion  showed  [ha, when correaed  for palien,  relared mnfouaden  such ar

underlying illnesses. However, colonized resi-
fernate se&age  >6@.mc0ntmencx  aodimmobtiry.  the sofa modem-

dents were 2.5 times more likely to have a clin-
[he factor  nest  sigmficantly  related 10 infection. follovrrd  by an mdweuing

ical infection requiring antibiotic therapy.
catherer  and a napkin.

Hand cultures obtained from personnel caring for
~~f+XJJSION: There is a need 10 ident@ host, pathogen and management

these patients were negative for RGNB.
Of f*c[m that inCreaSe the risk ofinfecuoa  deffccuve  bladder are prolmolr
are to be produced for parienu  lnlh modomr or nap&.

s41
S u r v e i l l a n c e  D e f i n i t i o n s  as a
D e t e r m i n a n t  o f  I n f e c t i o n  R a t e .  S .
LEWIS*, a n d  B . LEWIS. M a r i a n j o y

R e h a b i l i t a t i o n  C e n t e r ,  Wheaton, I L .
Surveillancedefinitionsinfluencenosocomial

infection rates. Compared to acute (ACF) and
extended care facilities (ECF), the incidence of
nosocomial bacteriuria (NE) reported in
rehabilitation facilities (RF) is high based on
culture. Neurological and cognitive deficits in
RF inpatients impair clinical classification, and
may result in under reporting of symptomatic
bacteriuria (==I b u t  over reporting of
asymptomatic bacteriuria (ANB). Definitions for
ACF's distinguish SNB from ANB, and for ECF's
report only SNB's. We compared the NB rate in a
100 bed RF using three surveillance definitions.
We detected 131 NB's in 1044 admissions far a NB
rate of 12.6%. Using ACF criteria the rates were:
NB 5.5%: SNB 3.4%; ANB 2.1%. With ECF criteria
the rates were: NB 2.0%': SNB 2.0%. we propose a
"e" classification system with the following
rates: Bacteriuria  1.7%: Bacteriuria with pyuria
6.6%: Bacteriuria with signs/symptoms 4.2%.
Methodological discrepancies must be accounted for
in comparing infection rates between facilities.
Uniform surveillance definitions are needed for
use in rehabilitation inpatients.

s42 E p i d e m i o l o g y  o f  C l o s t r i d i u m  d i f f i c i l e
C o l i t i s  i n  R e h a b i l i t a t i o n  I n p a t i e n t s .
S .  L E W I S * ,  a n d  B .  L E W I S . Marianjoy

R e h a b i l i t a t i o n  C e n t e r ,  Wheaton,  I L .
Slostridium  difficile colitis (CDF) is an

important nosocomial infection in acute care
hospitals, but has not been e x a m i n e d
rehabilitation inpatients. In our 100 b::
rehabilitation hospital, 85% of admissions are
patients from acute care hospitals with major
illness, and 47% receive antibiotics after
admission. A high incidence of CDF would be
expected. During 42 months, 341 CDF toxin assays
were ordered, of which 69 (20%) were positive. 54
(78%) of the diagnosed CDF cases were admitted
with CDF, and only 15 (22%) were nosocomial.
Moderate diarrhea without fever was the most
ccmun0n presentation, and "es obscured by frequent
fecal incontinence in this neurologically  and
cognitively impaired population. Although
nosocomial CDF does occur in rehabilitation
inpatients, undiagnosed CDF on admission eccounts
for most CDF disease. Diagnosis requires a high
index of suspicion early in admission. The
unexpectedly low incidence of CDF colitis after
admission suggests that the risk decreases during
rehabilitation despite frequent antibiotic
exposure f
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s 4 3
Pneumococcal Vaccination Among the

Institutionalized Elderly. *RAMA GANGULY and TATJANA
WEBSTER. James A. Haley Veterans' Hospital, Bay Pines
VA Medical Center, St. Petersburg, Florida, and
University of South Florida, Tampa, Florida.

Factors affecting pneumdcoccal vaccine acceptance
among the elderly, residing at the VA nursing howa care
unit (NHCU) in Florida. were determined in this study.
Greater than 70% of these veterans were smokers with
chronic disease(s) and an average length of stay at the
NHCU of 12 months. The 200 subjects studied were mostly
males, aged 265 years. A questionnaire was developed to
survey the regarding pneumdcoccal vaccineveterans
acceptance and knowledge. Forty-one of the 200
subjects surveyed (20.5%) were immunized  against
pneumonia.  The remaining 159 subjects were either not
immunized (42.8%). not sure of their inknunization  status
(31.8%) or did not reply (4.5%). Uncertainty about the
need of inrnunization  and where or how to get it free of
charge emerged as the major obstacle to vaccine
compliance (55.2% of all important reasons given for
nonimnunization).  Amntivatinn  and fear of shots or side
effects also deterred the subjects from irmwnization
(both 16.2% of all important reasons). Health education
intervention measbres  are necessary to rectify this low
immunization  rate among the NHCU elderly at high risk of
complications and death from pneumonia.

s45 A Prospective  Study  of  Nosocomia l
I n f e c t i o n  in a  U n i v e r s i t y  Hospital  i n

S h a n g h a i ,  C h i n a . L I  SHU-ZHEN,YU YUE-QIN.  T h e
S e c o n d  M i l i t a r y  M e d i c a l  U n i v e r s i t y  H o s p i t a l
Shanghai,China.

A Prospect ive  study of  nosocomial  infection
(NI) in 7 units wds  carried out in a university
hospital  in Shanghai,  China.  Durrng the peraod
from  January to December 1991, 3698 patients  were
surveyed for NI. The overall incidence  of NI was
found to be 8.44%. The incidence of urinary tract
infection, lower respxatory  tract infection and
surgical  wound Infectlo"  was 23.1%. 22.75% and
20.14%. These three kinds  of infection accounted
for 65.99% of the total infections. The pathogens
causing NI, mainly opportunistic.  were mostly
gram-negative  bacteria.  1222 microbiologic
isolates were obtained from the patients with NI.
The relative frequency of nosoccmial  pathogens
by site was Echerrchla  coli  (21.8%).  staphylo-
coccus aureus (20.13%).  staphylococcus epider-
midis (17.5%) pseudomaonas  aeruginosa (13.34%).
Nine ccmmon  pathogens in total were tested
prospectively  f o r  high l e v e l  resistance  t o
dnt~blotlce  commonly used in the hospital.  Sta-
phylococcus aureus  are important  nosoccmial
pathogens, more than 75% showed resistance to
penxillin. oxaclllin  sodium, cardenlcillin.

s46 One Year Risk Factor Analysis of a Hospital In-
fection I n  B r a z i l .  EDUARDO  M. NETTO,  NANCI  SIL-
VA, FERNANDO BADARD, CARLOS B. ALVES, RODOLFO

TEIXEIRA & *ROBERTO  BADARO. Hosp. Alianca, Salvador-Bahia, 
Brazil.
This is a 2 years old private hospital in Bahia. 3razil.

designed CO tr‘cst  medium-high socio-economicclass,vieh  100
bed capacity. Tbhe  infection control prograsme  of this Hos-
pita1 comprises s full active csse-decection.universalpre-
caution, and rational use of antibiotic Politic. Throughout
our epidemiology control unit all inpatients sr‘c analysed
to detect HI. We had 4540 hospital admission vich 88 noso-
comial  infections (1.9%). The msin  infections were  bacte-
rial pneumonia (27  cases), sepsis (12 c.). neonatalconjunc-
tivifis  (10 c.) and lower urinary tract (10 c.). The mean
and median aB= wer= 41 yr, 59% of the admissions were fe-
males. The mean permanence time were 4.L days (4.0 days for
patients vithouc  and 25.4 with HI). We had 717 (16%) pa-
tiects adaitted  with community infection. Sexwas  associated
vith HI GiR-1.7[1.1-2.61).  Women stayed less time than men
in hospttal (3.8 versus 5.3 days; p-O.OOZ).The  intervention
procedures most associated with  HI were: a) long-term pa-
renteral nutrition (RR-17.6(11.0-ZB.O]);  b) central venous
catheter (RR-11.2[7.5-16.81);  c) blood transfusion (RR-B.5
[5.6-12.81); d) ncbulization (RR-6.7[4.4-10.31); e)mechani-
cal ventilatory  assistance (RR-4.4[2.9-6.61) and f)corrico-
therapy (RR-4.71?.8-7.81).  Bladder cathecerism  had low ss-
sociacion  with HI (RI-2.8(1.8-4.21).  There were no sssocia-
tion of PI and immune-deficiency. In spite of our highly
sofistlcaxd  nosocnmial  conrrol Progrsm.  high risk patients
still is s challenge to prevent HI.

s41 Nosocomial Viral Infections in a Children’s
Hospital. MARGARET C FISHER.* and

ADAMADIA DEFOREST, St Christopher’s Hospital for Children,
Temple University School of Medicine, Philadelphia, PA

Hospital wide surveillance was conducted from 1986 through
1992: in June 1990 the hospital moved to a larger, new facility. 176
viral and 889 bacterial infections were identified; 107 viral  and
500 bacterial prior to the move vs 69 and 565 after the move.
Respiratory syncyttal  virus (RSV). rotavirus. influenza viruses, and
paraintluenza viruses were the most common isolates:
Year RSV y other totalViw@
1988 4 5 1 1 12
1989 27 7 7 i 6 50
1990 10 29 3 9 5 56
1991 10 7 5 1 4 27
1992 11 11 3 3 7 35
Other viruses included adenovirus (lo),  cytomegalovirus  (7).
varicella  (3). enteroviruses (2),  measles (l),  and herpes simplex
(1). 27% of viral infections occurred in intensive care units. The
median hospital day on which a viral infection occured WBS  30.
Viruses accounted for 17% of all identified nosocomial infections.
Viral but not bacterial infections decreased after the move to a
facility with only 1 and 2 bed rooms. Viral infections were most
often recognized patients with prolonged hosprtalization.

s48 Long Term Treds in Utilization of
Parenteral Antimicrobials (ATM) at a Tertiary 

Care Hospital. M. NETTLEMAN* R. DICK, R. PALLARES, R. WENZEL
Univ of Iowa College of Medicine, Iowa, City, IA

Although the increase in rasistant  pathogens  is
strongly linked to ATN  us=ga  patterns,  few d.t= axist on
long-t=t-m  t.Tends  in AM utiliracion. Ue reviewed doses of
Parenters  ATHs used per 1.000 patient dsyr  for the 15
ye==* Prior to 7192. Chloranphcnicol  and cccracycline  use
d=cre=sed.  while use of penicillin G, anefstaphylococcsl
Penicillins.  first generation eephalorporins  and
.=minoBlycosid=s  rem=ined  relatively stable. In contrsst.
there  WAS  a sharp incr=aae  in th= us=  of other ATHS,
PrinclPslly  tha second snd third generstion  cephalorporins
(7 fold and 6.5 fold incrsass.  respectively). vsnc.,mycin
(161  fold increase). mecronidarole  (32 fold lncresse) and
ampbotericin  B (35 fold incrc=se). lkoughour ths 15 ye=r
Period,  more  doses of smiooglycosides  were given rhsn sny
other class of ATM. A sh=rp incresse  wss  neead In
nosocomial  baccerenisr  due to q echicillin-resistant  grsm
PesLcive bscceria.  but Bentsmicin-resistance  rcn=ined  st
10~ levels. During the past 14 years. the percentage of
P*ti=nt*  receiving st least on=  perenterd  *Tn  rose  from
23% CO 44%. Among patients receiving AMs, the sverage
number  of different agents  used per patient increased from
1.6 to 2.1. Vhen  newer  AT&v  were avsil.ble.  us=  of older
agents  rose  modestly. when  newer  altern=tive~  were not
available,  us=  o f  older *gents  rose  sharply.

https://doi.org/10.1086/646773 Published online by Cambridge University Press

https://doi.org/10.1086/646773


IN F E C T I O N CO N T R O L A N D HOSPITALEPIDEMIOLOGY

s49 Fluoroquinolone Use and Microbial Resistance
in a 300-bed Community Teaching Hospital.

MICHAEL F. PARRY, MARYELLEN PATZUK, MARIE YUKNA, and 
DEBRA  ADLER-KIEIN.  Stanford Hospital, Stanford, CT, and
Columbia University College of Physicians and  Surgeans.
New York, NY.

The susceptibility of clinical isolates to dpro-
floxacin (6) at Stanford Hospital was studied prospec-
tively  fran 1984 thrwgh the last quarter of 1992.
Fluor~lone use rose fran 0 in 1985 to 910 granS per
quarter in 1991-1992. or 3.4 gc~ns per occupied bed per
quarter. 8 resistaxe  averaged 0.5% of all clinical
isolates in the 3-year period prior to FB4 approval of CP.
Within one year of approval and mvxstricted  inclusion in
the twsoital forrm.xlary, CP resistance had risen to 3.X
of all isolates in 1989-1990  and 7.1% in 1991-1992.
Staphylococci were the nest freowntlp isolated resistant
organisns:  10.6% of S.a”re”s  (SA) and 39.2% of cuagulase
negative Staph (CXS)in-1992  were CP resistant
canpared to 0 and 1.5% in 1984-1985.

r*rgg1-resistance rose fran 0.6% in 1984-1985 to
1992. CP resistance correlated with oxacillin (OX)
resistance in both SA and CNS: 61% of OX-resistant Staph
were 6 resistmt  capered with only 6% of OX-sensitive
staph.

Cmsideration  mst be given to closer rmnitoring and
control of fl”orcuuirKl lone use in the lxxpital setting in
order to tinintize  the clinicalinpact  of drug resistance.

S50
Nosocomial Transmission of Multidrug-Resistant
Mycobacterium tuberculosis among Intravenous Drug Users

with Human Immunodeficiency  Virus Infection. CORONADO  VG*,
VALWAY S, FINEZLLI L. et. al., CDC. Atlanta, GA.

In addition tu the rcrurgcnce  of tuterculorir  rince tie beginning of the
HIV epidemic, nosocomial transmission of multidrug-resistant  M.
mberdosIs  (MDR-TB) hu emerged ar a life-threatening occurrence.
From June 1990 to April 1992, MDR-TB caused by M. mbcrctisir saaios
resistant to isoniazid  and rifampin  wa diagnosed in 13 intravenous dmg
user patienu  at one New Jersey hospital; 11 died within a median of 5
weeks of diagnosir.  To identify risk factors for MDR-TB. we compared
MDR-TE pa&mu tu drug-susceptible TB patient! who were at the hospital
during the same period. Four case- and six control-patient isolates were
available for gcnomic typing by restriction fragment length  polymorphism
(RFLP) analysis. Risk factors for MDR-TB were HIV-seropositivity
(13/13 YS 20/33.  ~~0.01)  and excluding the possible index case,
hospitaiiiion for ~30 days before their  diagnosis of TEI on the same ward
as a smear-positive patient whose isolate had the same resistance pattern
(11112 vs 3/33: Odds Ratio 110.0: pcO.001). RFLF’  patterns  for the four
case-patieut  isolates were idenrical.  RFLP of three  of the six control-
patient isolates matched  each other but did not match those of the case-
patients; of the three control-patients wirh matching isolates, two were
exposed to the tbiid while he wa sputum smear positive. Positive pressure
in isolation rooms. and lapses in infection control and isolation procedures
were documented. In conclurion, these data support nosocomial
transmission of both MDR-TB and drug-susceptible 78 in the hospital and
underscore the need for effective isolation practicer and facilities in health-
care inStiNtianS.

ss2 C o l o n i z a t i o n  P a t t e r n  o f  R e s i s t a n t
Enterococcus  faecium.  ELENA YAMAGUCHI*,

FELICISIMA VALENA, SHARON  M. SMITH, ARLEEN SIMMONS
and R O B E R T  H.K.ENG, V A  M e d i c a l  C e n t e r , E a s t
Orange, N J  a n d New J e r s e y M e d i c a l Schoo l .
Understanding the colonization pattern Of
VanCOmyCin-resistant  Enterocaccus faecium (VREF)
may help in designing eradication strategies and
isolation precautions. 14 patients (pts) with a
pOSitiVe (+) culture for VREF from any site were
randomly selected. I” each of these pts 8 body
sites were cultured for colonization oy
VREF:nares,oral cavity, behind ears, axilla,
groin, popliteal fossa, stools and the original
site. Fomites on the pts' rooms were PAlSO
cultured. An area of 5x5 cm was swept by moistened
twin applicators (culturette I I set) and
inoculated into campylobacter agar media
containing Vancomycin. The only consistently +
Site for VREF was stool. In 3 pts with diarrhea
and soiling of stools, popliteal fossa and.groin
were +. No VREF was isolated from nares or 30
fomites cultures. Conclusions: The limited
colonization of VREF to the enteric tract except
in those with diarrhea may potentially enable
these organisms to be eradicated from the host.

ss3 An Experimental Model of Candida Survival  and
Transmission in Healthy Volunteers. SIGFRIDO RANGEL-

FRAUSTO, ALISON HOUSTON, MARTHA BALE, and RICHARD P. WENZEL.  Univ. of Iowa
College of Medicine, Iowa City. IA.

Although autoiufection  seems to be tbe uwsf important mechanism for
avrrmission of cnndida.  crowinfeetioa  hu been rqon,dle for ~eved
~~thrd~.  The hands of hurl& care workers may be iovolvai in trausmissioa.
TO explore this, WC determined I) Qe survival of different condid species
on the hands of volunteers, 2) bud transmission from one voluawx to
‘dndler.  ud 3) hand uansmissiin to and from inanimare Surfaces. Five
species  of Cadida with higb aud low hydrophobicity were used: albicanr.
wopiC&iI.  parapsiIosi&  kwei aud globram.  Survival war determined by
depositing an average of 6SXlff orgauismr  onto the palms. Candida was
recOvaed  from the haods  by the broth-bag technique. Serial dilutions were
plated and incubated until growth. Transmission experiments were done using
a similar inoculum;  hands were rubbed  10 times against another hand, then
both were CulNrd  by the broth-bag mexbod.  Although half-lives for
inoculum survival on hands with C. dbicans.  burei.  glabrara.  ropicalti  and
parqxiIod.t  were 2.7, 2.2, 2.0, 6.6 and 1.5 minuta respectively, &~Iida
wu routinely recovered from the hands 2 hours after inoculation. There were
no differences in survival stratified by hydmphobicity. CMdido uansfer
OCCUtTai  in 11116 (69%) uperiments  from one hand to another and from the
second had to a third hand iu 601 (54%). Transmission of Cm&do
dbicans  to and fmm hnima te surfaces war, possible beyond 2 hours after the
inoeulum was dry ia ail experiments. Thus.  Gwdida can survive on rhe
hands of healthy  individuals for long periods  of time and can be transmitted
utily to aud from hands or surfaces.

ss4 O n l y  D e l a y e d - T y p e  H y p e r s e n s i t i v i t y  S k i n
T e s t  R e s p o n s e s  t o  Candida  C o r r e l a t e  w i t h  CD4  C e l l
C o u n t s  A m o n g  H u m a n  I m m u n o d e f i c i e n c y  V i r u s - 1 ( + )
P a t i e n t s . *KEITH M. RAMSEY, CLIFFORD L. MCDONALD,
JOSEPH LEE, CHARLES J HOFF. U n i v e r s i t y  o f  S o u t h
Alabama, C o l l e g e  o f  M e d i c i n e ,  M o b i l e ,  A L .

T h e  C e n t e r s  f o r  D i s e a s e  C o n t r o l  r e c o m m e n d
mumps, candida, and tetanus as controls for PPD
skin testing. HOWeVer, it is not clear which
antigen(s) are the best predictors of lower CD4
cell counts. We examined reactions to mumps,
tetanus, PPD and Candida antigens among 167 HIV-
l(c) patients, and CD4 cell counts were measured
by flow cytometry. The data were analyzed for
significance using a one way analysis-of-variance,
and p-values were adjusted for the number of tests
conducted. There was a significant difference in
CD4 counts between those with a (+)candida test
(401 _C 271)-vs-(-)candida  test (213 f 247) (pc.01).
There was no statistical significance between
mumps and/or tetanus skin tests and CD4 counts.
The small sampling of patients with (+)PPD skin
tests (10) did not allow far analysis.
conclusion, our data: (1)indicate a positi::
correlation between DTH response to candida and
CD4 cell counts; (2)supportthe “se of candida for
DTH testing in HIV-l(+) patients.
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s55
Inact iva t ion  of  Human Immunodef ic iency

V i r u s  b y  C h l o r i n e  D i o x i d e .  *  R .  W E S L E Y  FARR a n d
CHERYL WALTON. w e s t V i r g i n i a U n i v . H e a l t h
S c i e n c e s  C e n t e r ,  Morgantown,  W V .

The ability of a medical waste disposal
process utilizing chlorine dioxide (C102) to
inactivate human immunodeficiency virus type 1
(HIV-l) was studied. Stock HIV-1 (HTLV IIIB
s t r a i n )  w a s treated with ClO* under the
following settings: cell culture medium alone,
culture medium with 252 blood, culture medium
with medical supplies treated by the Condor@
machine (Winfield Environmental Corporation).
MT-2 cells in 96-well tissue culture plates were
inoculated with serial la-fold dilutions of
treated and untreated HIV-l. Cytopathic effect
was read on Day 5 and the TCIDSo was calculated.
Treatment of HIV-1 with Cl02 resulted in the
following reductions in TCIDSo: culture medium
alone- 5.25 loglo reduction; 25% blood- 6.25
loq,o reduction; medical supplies treated in the
Condor@ machine- 4.75 loglo, reduction. c102
inactivated HIV-l in vitro III the presence of
blood and in the presence of medical supplies
under conditions that simulated the conditions
e x i s t i n g  i n  t h e  Condor@  m a c h i n e .

S56 A New Ex Vivo Porcine Model for Evaluating Antiviral
Antiseptic Efficacy. JON WOOLWINE, *JULIE LOUISE GERBERDING.

University of California San Francisco, San Francisco, CA.
standarbs for antiviral antiseptic efficaq are pot yet established  by

ml: altbouqb w criteria far surface disiafxtaata  are used iDStM&  their
validity is uapravea.  Rnpose: To validate I aer wdel tel. ViVO PrCiN
N~M~OLIS ti-j far detenininq efficacy of antiviral aatiwptics relewt to
bspital irttwtion.  netbods: 10 III I#pfu/al)  xsz bactuiophaqe  (a Wopbilic
vim siailx  to eat&c viruses kmvn to resist disinfection) ws -lied to
3x1 a2 thawed iq skin sections, dried IO ain, treated vitb m al disinfectant
or saline at 25PC for I rinute, and recovered  by iawsiq  skin sections 10 lia.
in 20 al stiippirq buffer. Sarvivirq vins was titered in &II 1. di Plaw
assay with toricity controls. Loq-redwtioas  in recoverable virus  in ralim  Ys
disinfect&  treated  rasplea vsrs c0qare.d  USiml  the aer WCine *l d
traditional ptbods under  siailar test maditiom. Results: ti lOq
redwtioa in virus titer (5 replicate3  for each maditioril:
lletbzd ImIBleafb Glutarald Iodv@er Chlorbe~ Up2 RdB Is&E
SuspMsion 6.63 1.24 1.24 0.11 0.26 0.12 0.14
Class Slide 5.67 4.17 1.17 O.lk 0.W  0.66 0.18
Ceramic Tile 1.40 5.27 0.77 0.W 0.06 0.N 0.12
Fialupad 1.37 R/A 0.40 0.07 0.19 0.23 0.51
porcine Skin 2.07 1.65 0.72 0.15 0.04 0.m 0.32
Bleach/gluta~ald&y& we efficacious by CPA criteria (1 1 loq IebutiOal
aqaihst this  resistant  pbaqe with sow aetbodr. Efficacy in the  pork wkl
correlated with th?  broan  finqerpad a&l, and  ~?a  lnnr  than  that  seep vitb
carrier/  swpension t&z. Conclusion: Curmat  k?‘A criteria for Surface
disinfectants lay ovuestwate is-w efficacy of antiseptics. The porcine  tie1
lay provide a reliable, safe, aad ire-iv.3 r&d for eraluatiD3 aotiwticr.

s57 A new test model for the control  of automated washer /
disinfectors for endoscopes.

HEINRICH K.  GEISS.  ANGELIKA WIEBEL  and HANS G.
SONNTAG, Univ. of Heidelberg. Inst. of Hygiene. Heidelberg. Germany.

The number  of t-eponr  on nosocomiai  infections related to tihr  cndos-
topic interventions is increasing areadily.  One reason is the difficulty to
establish standardized disinfection measures for these  instruments. This
lead to a wide variety of practices and procedures for reprocessing end*
scopes that require, at the very least. high level disinfection. Several
automated washerfdisinfecton for cndoscopcs  were  inuoduced  on rhe
marker without even standardi& procedures  to ensure their  micmbiologi-
cal safety. We developed a fesf  mcdcl  which allows 10 control the  efficacy
of the disinfecting process. Dummy endoscopes  conswing  oi up 10 5
endompe channels of wying diamtrm (0.8 to 2.5 mm) was provided  by
2 cndoscope  manufacturers (Fuji, Pentax). A test suspension wirh
coagulating blood and a bacteria) suspension containing lo* cfi~
E.faecium and P.acruginosa  was filled into each channel. removed by
injecting air and then dried for I hour. The dummy was msened  into the
machine and undenvcru  the regular&contamination Process. lhcreaticr
all channels were flushed with nutrient bmih containing inactivating
substances and checked for bacterial growth. At the same time water
samples from the machine were  controlled for remaining test organisms.
We conclude from our rest model thar a chcmorhermic  endoscope  washer
/disinfector  can he regarded as micmbiologicdly safe if the initial  bacterial
rest load is reduced at least by I@ and no contaminants can be recovered
hum rhc washing soluoon.

s57.1

P r e v a l e n c e  o f  H o s p i t a l - A c q u i r e d  I n f e c t i o n s  i n
Spain ,  1991

VICENTE MONGE*, ANGEL ASENSIO, JOSE VAQUE, JUAN G.
CABALLERO and EPINE WORKING GROUP. Hospital Ramon y Cajal.
Madrid, Spain

In May. 1991, a prevalence survey of hospital-acquired
infections was conducted m 136 hospitals in Spain. in which
42.185 patisnfa wsrs studied. There wss a 7.8% PrsvahXe
of infected patisnfs and an 8.9% prsvalsncs of infscoons. The
most common infectIons  wars those of the urinary tracf
l26.3361.  surgical wound (21.4%). lower respiratory tract
I1 6.9%) and bsctsraemia (8.9%).  Therewssa  5% prevalence
of patients with surgical wound infection and a 3.5%
prevalence after clean surgery. Gram-negative bactena was
the dommant mumorganism  group. Escherichia coli  and
Pseudomonas asrugmoss  being the most prevalent followed bv
Gram-positive Staphylococcus aursus  and spidermidis; 34.5%
of the patients wsrs receiving antimicrobial agents. The
fo l lowing  procedures  were shown to  be aignificantlv
associated wfh hospital-acquired infections: urinary
cathetenzation.  paranteral  nufrrfion.  degree of contammafion
during surgery. mechanical vsnt,lat,on and tracheosfomy.

Ml Assessing Data Quality in the National Nosocomial  Infections
Surveillance (NNIS) System. *T. GRACE EMORI, ROBERT

P. GAYNES. AND THE NNIS SYSTEM. Centers  for Disease Control  and
Prevention. Atlanta.  GA

The  pnmary  goals  of ,he NNIS  sys,em are 10 d-he ,he cpidemmlogy
of nosaomral  infecrions  and pmvxk  dam useful for muahospital  comparhonr.
Mecling  lhesc goals  depends on high quality data horn NNIS hospuals. As pan
of a comprehensive plan 10 examine Lhc  qualie  ol  NNIS  dam,  we  analyzed
accvmulared  dam from mdividual  hospllab  10 de,crmme d ,hc  dam ruggcs,ed
lack of adherence ,o ,he surveillance  promcol.  ,hus  biarmg  the NNIS darabvc

In 1992.53 hospuab  used  Ihe hospual-wde  mmpo,,en,  10 repon 12,@30
infezdom.  [n lhis  mmpcmen,.  infecrioas  are monimred  a, all sites  on all in-
paricnrr  oa the acute care YMCCS. Of the reponed  infecrions.  32% were
urinary lracl  infecuons  (UTI);  16%. pneumonia: 1%. stugual site mfenionr;
14%. bloodstream mfec,~ons  @I):  and 24%. from o,her  site& Hospuals  wilh
Si,Cdls,nbu,ionrsubstanliallydiflerenl  fmm ,hea5Qrc*aareQda,aM~~Cconlaned.
One hospilai where Un and BSI each accounled lor 20% of the infecnonr  had
ini,la,ed  a highly successful UTI prwent~on  program. bu, the increased use  of
inlravascular  deuces  on pa,icnrs  rauked is more BSIS.  Another  hospital with
1 rimllar  distnbuuon  \vx? 1 children’s hospual  where mtravzcuhr dewus  were
used  on many patieno.  bs, unnary  catheters  were rarely used. By ,hez.e
musura.  it appurs  that  NNIS hospuals wing  the horpw&wde  component
were monitoring  infecoons  a, all  riles as requucd  in rhe pm,oml.  That
lindings.  however. uadcrxore  ,he imponance  of adluxing  for d,lterences  in
patlen,  populations when mmparmg accumula,ed  dam from  a hospual  to an
a~regated  dambase.

M2 Hospital  Epidemiology and  the Assessment of Clinical
Practice Variation: Primary Cesarean Section Rates.

*STEPHEN B. KRITCHEVSKY. BRYAN P. SIMMONS. SANDRA  BASSET.
Univ. of Tennessee and Methodist Health  Systems. Memphis, TN, 38163.

There has been  incrsasmg  inlsrsst  in using epidsmidogic  meUwds  to
understand variations in patterns of clinicsl  practice. The &hors
exsm,ned  the distribution and deremunants  of obstetricians’ primay
cssarsan section rates (PCSR) at an urban mid-south hcepaal  in 1988.
Among the 19 obstetricians pwformmg  more  than 30 deliveries. me
PCSR varied  more  Umn  6 fold Iran  a low of 6.2% to a high  of 39.1%.
The average rats wss  23.2% The distribution of PCSR’s  appearsa  lo be
bimodal  with one group of cbstetriclans  hav,ng a PCSR of about  20% and
the other a rats of abOut  30%. Further analysis showed that many of the
high modal obstetricians regularly cmss-xversd  for  one another.
While there wss  no difference in tie distribution of c-sectins by day of
the week, there  was a difference in the times of day at which the  c-
sections  were  performed. Compared to bw modal  obstetricians. the high
modal obstsrricians  wsrs  Mars  likely to perform a primary c-rsctin
LWwsen  the hours of 1O:W and 1 I:59 and less likely  between the
hours of 20:00 and 23:5g (pcO.01).  The high modal obstetricians wsrs
two limes more  likely  to diagnose fatopelvic  and/or obstwmd labor (p
( 0.001). This propens~ly  explained the difference in the PCSR between
ms Iwo  groups. These findings suggest that there wsrs  tvm  different ssts
of diagnostic critsna  used lo determ,ne  either fetopeivic  disproporfion
of obslwtsd labor. Feeding back PCSA’s  to obstetricians lailsd  b affect
individual primary c-ssction  ratss.
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M3 Epidemiology of Hemorrhage Related to Cardiac M4 Epidemiology of Patient Falls in a Teaching
Surgery (CS) *L. HERWALDT, S. SWARTZENDRUBER, Hospital. *J POTTINGER, L. HERWALDT, J.R.

T. PERL, R. EMBRY, K. KUHNS, K. WILKERSON, R. WENZEL. ADAMS K. WILKERSON, S. SWARTZENDRUBER. Univ. of Iowa 
University of Iowa College of Medicine and VAMC Iowa City,  IA. Hospital (UIH) and VAMC. Iowa City, IA

v. studied  the epidenlolagy  of CS-related hemorrh.gea Parienr  falls (PF) hove  be.” reported fn different
AC the University  of IOU. Hospiral.  Hemorrhages on rh. se~ings and ages. Iany  investigators have  described fac-
adult CS esrvice ac rhe University of Iowa Hospital were fers chat  increase ch. risk for fall. but  definir.  c.us.s
idenrified  by c~neurrent  surveillance using the criteria have not been identified. The purpos.  of this study YSS
of recur” co surgery for bleeding or >gOD cc of blood to dascribe  the epidemiology of PF from  1989-92  er the
drained over  4 hours. During 1991-92,  93/509  (la*) CS UIH.  . 900 bed teaching frcilicy. Data  on PF were
paciencs hemorrhaged,  19 (209) of whom required repeee obtained from a concurrent surveillnnce  syseen  for adverse
surgery. A case-conrrol  study was performed t. Ld.“Cify 0CC”CC.DC.S. 1675 paciencs  susrained  1925 fells for a
factors  assoctaced  vlth hemorrhage. Each of 21 pacien~s rat. of 2.6/1000 p=U.nr  days; 250 petfents  had >l fall
who hemorrhaged from 6/91-g/91 w.r. q awhed by age and during .n edmission.  448  of PF occurred on the Kedlcfn.
procedure eo 2 controls.  Thr.. (141)  cSs.S  and no Service. 468  within 7 days of sduission. Snd 45Q in
controls  died (p-0.03) and 7/21 (33,) c.s.s  required petiencs 260.  14al.s experienced 568 of the PF and about
repeat surgery. Cases “cr. mar. likely than controls co: l/3 of PF occurred on each nursing shift.  Adverse
receive plac.l.cs  during surgery (p-0.052) and 1" the ICU OUCEOICS  Y.C.  noted  In 279 of PF. or 8.1/10.000 p.ri.ne
(p<lO-'):  receive FFP (p<lO-‘) in the ICU;  and have postop days. Abrasions. l.c.r.tions,  and brui...  were  ch. nest
hypocension  (p-0.004). OR times  (mean 261 vs 223 min. co=."  adverse outcomeS.  Over ch. 4 y..r period, rh. race
OR-1.13. CIg5-0.99-1.28. p-0.06) and p.sf”p Pl-Ts  (49.6 “I of fSll-r.1.t.d  fractures declined from 11.5 to 3.9/100
41.4 ,.c,  OR-1.49, CIg5-0.94-2.36, p-0.09) were  longer for falls. A case-conrrol study was derfgned t= .valuac. risk
c*s.s, Previous scernotomy,  preop  aspirin or heparin,  end factotr for f.lls in p.ci.ncs 265  who  Sr. tr..t.d on ch.
preop  lab vS1u.s  did "at predice  bleeding. Pro1onR.d KedLcin.  Service. Each of 44 =.(I..  will be mstched  virh  2
surgery and elevaeed  pasrop  PI-l’s  may identify  patients at contxols by unit, age, and lengrh  of stay. The unique
ri.k for hemorrhage. Paciencs  virh CS-relered  hemorrhage surv.illnnc.  system provided valuable d.ea  on frsnds  and
may require incrensed  blood pr.duccS  and repeae  surgery risk factors for PF and f.ci1icSt.d  Snalytfc  study of this
and have higher mortality than conrrols. common  no”inf.cClous adverse c.cc~rr.“c.  of medical care.

M7 Reduced Costs and Length of Stay (LOS) With  Decreased
Surgical Wound Infection (SWI)  Rates Following

Coronary Artery Bypass Graft Surgery (CABG). I. SELLICK* and J.
MYLOTTE. SUNY at Buffalo; Buffalo General Hospital. Buffalo, NY.

We previously described our experience with SW1  following open
heart surgery (Infrct  Connol  Hasp  Epidemiol  1991:l2:591),  in which
there was  a signircanr  decline in deep stemotomy  and deep vein donor site
SW1 rates after a change fmm razor blade to electric clipper hair removal.
Incisional (superficial) SW1  tales did not change. Patient management
department computer data for patient (P) having only CABG during this
time period were reviewed. I” 1988.746 P had CABG  and 44 developed
SWI. Average (Avg)  LOS for uninfected P was 13.25 days and for
infected P was 22.30 days (Avg  artributable T LOS due (0 SW1 = 9.05
days). Avg hospital charges for uninfected P were $20.540 and for
infected P were 533.810 (Avg attributable charges due to SW1  =
513.271).  27/44 P requiring readmission for treatment of SW1  had
additional Avg LOS = 9.74 days and Avg  charges = 166.824. In 1989.862
P had CABG and 40 developed SWI. Avg  LOS for uninfected P was
12.69 days and for infected P was 14.35 days (Avg  attributable ? LOS due
to SW1 = 1.66 days). Avg hospital charges for uninfected P were S21.870
and for infected P were 523.465 (Avg  aonbutable  charges due to SW1 =
161.595).  25140 P requiring readmission for treafment  of SW1  had
additional Avg LOS = 5.92 days and Avg charges = 53.484. There was  a
decrease I” LOS and charges after reduction of SW1  rates following
CABG, apparently due to reduced deep SWI. We currently are attempting
(0 determine which groups of infected patients  had the highesst  LOS and
charges and subsequent reductions.

M8
Long-Term Outcomes in Patients with Gram
Negative Septicemia (GNS). *R MICHAEL MASSNARI

and LUCILLE ARKING. Henry Ford Hospital, Detroit, MI
**Cent  .xp.rmenc.1  trials Of the .ffLcacy O f

imunother~py  for acute GNS have ueed 30-day  mortalitY  .s
a" end-porn=.  Rlfho"9h  "..f"l in .S....l"9 .ffiC.CY.  the..
short-ttrm ~~t~omss  ccc of 1rmlt.d  utilxty  when comparing
the value o f  expensrve  intervant~ons  aga ins t  *lternlflV*
straeegias. WC conducted . hrstor~cal-cohort study Of 333
pat~enrs  with documented GNs .if . large t=rtl.EY  C.r*
hoepital. ~ha infected cohort  w.. compared  wrth COnrCOlS
m.tch.d  for eg., eex,  primary and secondary diA¶nOSes~  and
time  of admi..ron. Exposad (cNS,  a n d  unexposed  CO~OC+S
were follo,,ed  for morta1iey 0V.F  the next  1 2  months. Ph.
axposed  cohort received tr.dit~on.1  tharapy  for GNS ("0

survrval  in the CNS cohort  was 72.7% AtirMlunother.py,.
30 days: 53.8. at 90 days; 43.8% at 1 year. S”r”r”.l i n
the unexpoeed  cohort w.. 86.8, at 30 days; 81.7*  .= 90
d=.y.; 65.5, at 1 ye.=. DespLf.  reoovery from CNS.  ch=
axposed  cohort exhibIted  .xc..~Lv. mortality fhroughouf
the year of follow-up. Wh.th.r the ext... mort.l~tY  in
the ma cohort reflect. more advanced undarlylnq  drS..S.
or sequtl~t  of GNS cmnot  be ascertarned  from this sCudy.

M9 Novel Evaluation of Inpatient Antibiotic Use.
* KELLEY R LEE, ROBERT J. LEGGIADRO and

K E L L Y  J. BURCH. LeBonheur Children’s Medical Center and
University of Tennessee, Memphis, TN.

We initiated B novel eveluetion  of inpatient antibiotic (AB)  use at
our 225.bed, university-.tXlisted  children’s hospital 8s II quality
assessment activity. All inpatient bacterial culture and sensitivity
results over  a on. week period were reviewed monthly. Medication
administration records were evaluated against criteria established by
the investigators. The primary parameter was that AB therapy should
match the sensitivity of the organism. Exceptions included appropriate
substituLmns  end the us. of synergistic  drug combinations. Feilure  to
tador  therapy enc. sensitivities were available we.  also noted. Process
indicators included use  ofthe least costly AB.  appropriate dose. interval
and muteof  administration. The medical record we.  reviewed for all
patienta whose management did not initially Sppear to meet criteria.

Ten (7.4%) of 135 patients reviewed ever  four months had the
following deviations: failure ta treet(1).  treatment of contaminant (2),
use  of more costly agent (2). failure to tailor therapy (1). two apnts  fmm
same class given concurrently (1).  organism resistant  to only  agent
given (1). organism resiStant to on. of two agents given (1).
inappropriale  route (1). and inappropriate empiric antibiotic (1). No
trends in type of deviation or Individual prescriber  were noted.

Follow-up monitoring will eesess  the impact of educational efforts
(e.g. letters, newsletters, conferences) on the Incidence of deviati.“..

Ml0 Indications for Echocardiograms in Bacteremic Patients.
*Kwan Kew Lai. University of Massachusetts Med-

ical School and Medical Center, Worcester, MA

Ecbxerdiogmm  (ECHO) is mutmely  used  by climciuu to diag”osc
iAkCt,OW cdmsdittr  (IE) by the p- of veg~ticms (VEG)  in
bsctcnmis patmu  (Rb) ad 10 help Lo dadc  on tbe  Imgtb of u&nicrobiai
tbenpy  (Rx). This  snxly is la delcmunc  *k&cc n* hcton  for esdixadllu
(RfIE)  ue tm used  u)  defux  o eabgmup  of BF’!s  m whom ECHO fmdmgs
w-c likely to modify  Rx. BFIE  were deli&  u veivulu bea” disease.
pmmur  IE.  pr.e.“c.  of pmstbedc  v&c.  ~~trav-  dntg “se.  rec.“,  dcotal
cl-g or GU muupeiluoes.  pmlwgcd  brtuemis.  chaagmg or eew  hurt
~U~AUI  Sad  embolism.

Tke chvu of 43 -.tiv. BPu wb. bad ECHO were
r.tmspecnvdy ,evmv.d. 32 (74%) pu wnrb  mnd Lk (26%) pu mthout  RLlE
were rdeauli.d.  Foru of 32 pu (13%) wub KFIE  but  VEG. Additioollly.
ECHO idea”fied  I pt \nth  lhmmbu  in Ib. regiea  af the Euslubiee  v&e
and  I pt wrd,  pemv.ltiu  I&. None of ch. 1 I p” witbou( BFIE hd VEG.
ECHO abc.~nnrl~ti.~  w.r. co- umng  pa w,L  RF: lE 91% VI  18% t.
pu with  w RFIE. Tbc  length  of Rx wu  not  &cre.s.d  by die  finding of
.bwlut.iy  wd ECHO ID BPu with  WIE.

~mvcineursofECHOtoWOVEGinBPUwtlhovtRmdaa
rat eppeer  jurhfwd  on tbc buts of tbc  dam. cliniciana  who o&red  ECHO
toWOIEi.BPumthRFIEconlinuedlo~for.4lo6wrtl;muncof
Rx. ECHO ebnomuhl~cr  were  common  amcmg  tbeee  pu ead  might
ovcnvhelm  the  clinicians with  potemslly  con&g  and  rmrleediag
infommdoo.

https://doi.org/10.1086/646773 Published online by Cambridge University Press

https://doi.org/10.1086/646773


Vol. 14 No. 7 SHEA MEETING ABSTRACTS

Ml1 The Epidemiology of Saphenous Vein Harvest Site
Wound Infections (SVHSWI) After Cardiothoracic

Surgery. *. E. MORALES, L. HERWALDT, R. EMBRY, K. KUHNS,
T. PERL. Univ. of Iowa and VAMC. Iowa  City. IA.

Over  300.000 Coronary Artery Bypass Grafts (CABO)  ara
done annually in rhe US. Alrhough  the  “ound  infacrion race
f’Jllo”i”g  CABG  is LO-12%. little is know, about cha spidsm-
iology of SVHSUI.  From 1990-92 the rates  of mediestinal,
Sternal  wound  infection pasr-CABC  decreased from 6.‘ co
3.49 while  the race of SVHSYI increased from  7.3 eo 11.6%.
we compared 70 patients “ho developed poseoperaeiva  SVHSWI
to 141 patients without infection (controls). These
P=tie”ts  “ere in a” observaeional  arudy in “hich all wounds
were  examined and abnormal wounds were  cultured.
Infections “ere fdencified  by a concurrent sunrcillance
system  using standard  definitions. Gender. age.  posc-
operative and coral length of hospital stay (LOS) were
analyzed. The median age of cases  and controls as 67 and
6 4  y e a r s , respecciva1y. Wow” “ere 24 of 70 cases  and 30
of 141 controls (OR - 1.93, CIgg  1.02-3.64). POSCOpSrSCiVS
LOS  Of cases “as 14 days compared co 10 days for controls

:I days for co”crols (p
- 0.007). rota1  Los for cases  “as 19 days compared  to

- 0.0006). Using a” increased LOS
of 4.5 days and a hospital bed cost of $lOOO/day,  we
estimate that each  infecrion  increased the cost of hospi-
+izacion’by  $4500. Our data  suggest  chat gender might be
= risk facCor  for developing SVRStJI.  and chat  these
i”feCCio”s add subscancially to rhe  cost of medical care.

M12
The Association of Severity of Underlying

Illness with Mortality from Nosocomial Infections
*CHARLES SALEMI, M.D., M.P.H.; SALLY PADILLA, B.S.,
C . I . C . , Kaiser Permanente  Medical Center. Ponrana, CA

*osocomFa1  intection  WI, mortality data from the Centers
for Disease Control have not included the a.?socidtion of
severity of underlying illness. Hospital InLection
Control data from the years 1987 through 3rd Ouarter,  1992
were a”aly.td. T h e r e  were  a total  o f  1 1 5 2  NI's s t u d i e d .
Blood stream infections (BSI)  216, “osocomial pneumonia
(NP, 38\, and surgical wound infections (SWI)  41%.  In
patients  with NI’s who  d i e d .  t h e  d e a t h  c e r t i f i c a t e  was
used to derermine  which NI’s were  direct or concribucable
causes  o f  death. NI’s  associtttd vith death: BSI  II%, NP
15%. and SW1 1%. Beginning in 1990, 573 patients with
NI’s had a subjective estimate of possible risk of death
during the current hospital admission and prior co the
onset  Of  NI. There were 168 patients at risk of death
grouped in severe  illness class (SIC) and included 21
deaths, 13% mortality. The SIC group comprised 75% of
deathS f r o m  NI. T h e r e  were  405  p a t i e n t s  i n  t h e  non-BIG
group with 8 deaths, 2% mortality. NI: #PCS, WCC.3llCY
rates i n  S I C  p r s :  BSI  9 (11\1,  NP 11 (13%).  SW1 2  (17%);
non-SIC pts:  BSI  0 (00,  NP 5 (4%).  SW* 2 (1%)  NI site
mortality rates hetveen  both SIC and non-SIC paeienta  were
statiacically significant with  P value < .05.  The majority
of deaths  in patients  with NI’s occur in severely ill
patients who  were  at risk of death  prior to onset  of NI’s.

Ml3 Bringing Your Control Program Up to Scratch
With a Scabies Outbreak. R.M. BANATYNE, B. WELLS*,

S. MACMILLAN, T. PATTERSON, G. CUNNINGHAM, R. TELLIER: INFECTION
CONTROL SERVICE, ST. MICHAEL'S HOSPITAL, TORONTO, CANADA
A  clutter  o f  seven cases of  scabies  in  nurelng staff  from
the  mame  ward premrmting  within a two-day period triggered
the Bearch  for a malignanr  reservoir. A case  of typical
but unrecognized Norwegian scabies  was identified in an
immunoauppressed  patient who had bean  in hospital for
alswst s i x  ve%ks. The clinical diagnosrs  was confirmed by
dem”“strati”n of the mite. Contact  tracing identified
secondary cases 1” staff(4s). Patie”te(32)a”d family
contacts(8).  Thirty waff  members were  treated with two
coursaa of either 1%  gamy b e n z e n e  hexachlorzde  o r  5%
pemethrin  cream. Pifteen additional Lndividuals  required
t h r e e collrsea. Scab ie s r e c u r r e d  i n  s e v e n due to
reexposure,incomplete  treatment or incorrect  application
Of medication. PLVS hvndred an* 228 exposed-but-
M)U$.tOS?ttiC staff and inpatients respectively were
treated prophylactically with a single scabicide  treatment
cour~t.  ~lve ptegnane  staff received lo\ crotamiton  cream.
The index unit was closed for 4 days to allow for
intensive treatment of patients and staff and thorough
houaekeeprng.  Ha”dwashi”g,gloving  and gowning practices
For ski” contact with infec+ed  patients was reemphasized.
sxtene~ve  tslephone  and written noflfications with health
departments, health care f~cilitie*,phy~ici*“s,dls~h~=g~d
patients and Chair  fmrlies  were undertaken and multiple
i”servLce lnformatzo”  aeeeiana  were  cOnducted.  Complete
resolution of the outbreak was achlsved  in four months.
Bamcd  an labour  costs, ward clos”=es,  ab8e”te=~sm,  over-
time, mediEations.increased  hoapltal  stay and administra-
tive COB+X  the outbreak consuwd  $100,000 Canadian.

Ml4
Nosocomial Mite Outbreak In A Tertiary Care Hospital.

*PERMJIT SURI, BARBARA DEVRIES. ANDREW MACKENZIE.
PETER JESSAMIME,  SHEILA ALDWORTH.  RAPHAEL
SAGlNUR.  Ottawa Civic  Hospital and University of Ottawa. Ottawa,
Canada

A medical student diiered  mites on his laboratoty  coat while
examining a patient on June 9. 1952 The  mitea  were subsequently
identified as m m. Both patients in the involved room
were infested. A&T surveillance of patients, staff. and visitors to that
roan  over the ensuing 8 days revealed  a total of 12 cases in 28
individuals at risk, with a minimum duration of exposure of approximately
one minute. There were  4 patients. 1 visitor. and 7 staff. Nine
complained of itching 2 had rashes.  There  was great upret  amongst ward
staff and patients. The romn  was cleaned  4 times, and sprayed with
insecticide twice. It ‘YY ckwd  a total of 4 days. New cases  continued  10
arise  until a nest containing two inlested  starling chicks  was identified on
the outside wall below the wvindow sill  of the room,  removed.  and a
missing brick replaced. Cost to the hospital. ududing  infection control
staff wages, was 53966. A mite outbreak caused trivial illness.  geat
consternation. and sign&ant  Gnancial  impact. Mite outbreaks in
hospitals imply the presence of a nearby reservoir  in infected birds, and
control requires elimination of the reservoir.

Ml6 A Pseudomonas Pseudoepidemic Due To A Contam-
inated Waterbath. MERNEL,  LEONARD A. Dept. of

Medicine, Brown University School of Medicine and Rhode
Island Hospital, Providence, RI.

Fran 4/L+5/7/92,  4 bone allografcs  cultured Just  be-
fore impla”taCi0”  in 3 patients grew  “on-aeruginosa  pseudo-
monads, one of which was p. CepaciJ. All allografts were
culture-negative  ac procurement. One of the 3 patients de-
veloped  a deep wound infection and culeures  revealed enter-
OCOCC”8. No pseudomonads were  cultured from 98 ocher bone
allografts  during 1991-92. Sonicacion  was  begun 3192  co in-
crease yield of bone cultures. From 3192-5192,  17 bone
Specimens were cultured by 9 different medical rechnologis-
tsr a single technician cultured  all 4 contaminated  bane
allografts  and none of the ocher I3 bone alIagrafcs(P-D004).
Ihis technician placed bone in sterile containers but laid
these in the sonicacor  waterbath  vichout  use of a beaker or
rack and SonicaCed it for IO-20 minutes. Waterbach cultures
revealed “on-acruginosa  pseudomonads with  exact antibiogram
matches in 3 of the 4 strains vhen  tested  “ith 19 differenr
antibiotics. No further cases have occurred after the bone
culture methodology was changed.

Investigation of a Pseudi-Outbreak of Orthopedic Infec-
M17

tions Caused by Pseudomonas aeruginosa. *KEITH
ST. JOHN, WENDY FORMAN, ROSE VITAGLIANO, MARCIA REDDEN,
VILAS SATISHCHANDRAN, ALLAN TRUANT, JUDY O’DONNELL,
PETER AXELROD. Temple University Hospital, Philadelphia, PA.
In November 1992, the Infection Control section WBS  informed by one
orthopedic surgeon (surgeon A) that BII unusual  number of his patients
had developed deep post-operative  wound infections ; PII  4 were aused
by gram negative bacilli. We investigated this outbreak. A we VPI
defined as P” orthopedic palient  with  suspected wound infection afta
surgery performed between IO/l/92  and 12/l/92.  Cases  were idenlitied
by surgpon  A, review of I.D. consults, and P computerized medial
records search. 3/S caw bad cullurs which grew P. ocruginosa  (PA).;
l/S had no growth but P gram stain identical to the PA cases. The
infeuion  rate for ail orthopedic surgeons during the epidemic period
(2.2%) did not diner  from baseline  (2.0%) but rates rose  for surgeon A
679 lo 9.5%) and surgeon B (1.0 to 2.8%). Positive  cultures showed
more temporal clustering than did the implicated operrtionr. Openting
room  (OR) cultures  failed  to grow  PA. Chart review  and OR
observation revealed no point source. During the invatigation,  P bottle
of “sterile” saline used in lissue  processing in the lab was found to be
contaminated with PA (diluted, but not undiluted, bronchmcopic  sampler
grew  PA). All orthopedic specimens which grew PA had been processed
with this saline. Swceptibilty profiles of orthopedic isobttes  matched the
contaminant’s.  One pt. had amxphylaxis  on abx. Unnececsnry  abx were
discontinued, and the lab changed its procedure for processing  tissue.
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Ml8 Isolation  of Pseudomonas pickettii in a Sinus
Clinic . A HUANG,  D STAMLER. P EDELSTEIN.
D. SKALINA,  PJ BRENNAN*,  Hospital of the

University of Pennsylvania. Philadelphia, Pennsylvania
Pseudomonas pickettii  (PP) was recovered from ten

p a t i e n t s  w h o  h a d  u n d e r g o n e  s i n u s  e n d o s c o p y  i n  ao otorhino-
laryngology  (ORL)  clinic berveen  November 1991 and April
1992. Six (6) isolates were  from sinus cultures and four
(4) from nares. An  in”estigaci”n  for a source of PP “as
initiated. Cultures from three sinus endoscopy rooms in
the ORL  clinic recovered PP from 1% ephedrine solutions
(1ZES)  contained in atomizers. An unopened pharmacy stock
bottle in ORL  also harbored the organism. Cultures from
other ORL  sites were negative. l%ES was produced in rhe
hospital pharmacy by reconstituting crystalline ephedrrne
with deionized (DI) water. PP was isolated on t”o separate
dares from 1OOcc  volumes of water from the pharmacy DI
�ate? source. All clinical isolates and the one  water iso-
late tested had similar antlbiograms.  The DI system was
installed in the pharmacy in August 1991. 1% ES “as pro-
duced using DI water for the first time in November 1991
and ehe  first three isolates occurred later in the same
month. The use of sterile water  in production of l%ES
eliminated the problem. Hospital water systems may be a
source of contamination of pharmaceutical  production.
Topical and ingestable pharmaceuticals  should be monitored
for  microb ia l  con tamina t ion .

M20 Clostridium difficile Outbreak Associated With Contamlnated
Blood Pressure Cuffs and Portable Commodes. L. MEYERS*,

J JENNE, F. MANlAN St. John’s Mercy Medical Center (SJMMC),
St. LOUIS, Missouri

From September-December 1990,  26 cases of norocomial  C drfficde
mfectmns  were  dlagnored  at SJMMC, compared to IO  cases  reported
during  the prevmur  8 months. A caseconbvl  study  faxled  to reveal any
signdicanl  differences m age, aerage number. type  and duratmn of
antlbiotlcs  received  by cases. Geographic clustcnng of cases m the
mtenstve  care un,t was noted sod accounted for 54% of the cases

A lotal  of 170 environmental culh~res  of rooms arsocmred  wth c.wes
was performed. these mcluded  bed rads. floors, call  irghts. blood pressure
(BP) cuffs, ponable  commodes, bedpan storage areas.  thermometers. and
bedstdc  tables. SIX  (3 5%) samples grew C dr/jjccrle:  2 from BP cuffs, 2
from portable commodes and 2 from bedpan storage  areas. Addxrmnal
cultures of BP cuffs  and  commodes revealed an  o”eraJl  coataminauon  rate
of 10% for each of there ,fems. One contammated  BP cuff was associated
wtlh  a room  IO uhlch  a case of nosocomml C. diffnle  infechon  was
diagnosed three months  earlier. Ncntba  the nusmg  nor the boosekeepmg
department claimed rerponrabdity  for clcsnmg  or dirinfectmg these ltcms
on a regular basis

A policy rpealicaily  addressmg  pen&c  dlsmfcctmn of BP cuffs  and
portable commodes went mm  cffecf  on I/91, wlh no subsequent clwcrs
of nosocomml  C. drffinie  rnfecr~oo  occumng  m the hosprlal  dunng  the
enrvmg 1 years

An Outbreak of Legionnaires’  Disease. MERMEL,
M23 L.A.. DEMPSEY, J. PARENTEAU, S.. GENTILE, S.,M22

Foodhandler Associated  Salmonella Outbreak in
a University Hospital  Despite Routine  Survei-

llance Culture OF Kitchen Personnel . NAJWA KHURI-BULOS*, JOSEPHSON. S.. STOLZ.  S.. Brown University, Rhode Island
MAHMOUD ABU  KHALAF, ASEM SHEHABI, KHALED SHAMI. Jordan Univ. Hospital and University of Wisconsin  Hospital. ProvIdence,
Hospital  (JUH), Amman, Jordan. RI and Madison, WI.
A n  o u t b r e a k  o f  s a l m o n e l l a  gastroenterltls  o c c u r r e d  a t  t h e During 3192,  2 patients developed fatal nosocomial  Legi-
JUH between 9/Z&-9/30/1989.  195/619  lndlvlduals  who ate the onnaires  ’ d i s e a s e . No nosocomial  Legronnaires’  disease had
l unch  meal a t  t h e  hospital  cafeteria  on  9/23 became  111. been documented at the involved institution  since 1986. Ex-
1 6 9  w e r e  e m p l o y e e s  a n d  2 6  w e r e  patients. T h e  lncubatlan  pe- teneive  environmental cultures reveaied  widespread contam-
rlod r a n g e d  1 6 - 7 2  h o u r s  1” 183. Sx.were,dlarrhea  BBDi,fever ination with Legionnella  pneumonphilia (serogroups  1 and
71%,abd.paln 74:, b l o o d y  s t o o l  5 % .  84 pts  w e r e  hospltallzed 3). Cooling towers have been hyperchlorinated since 1986
Culture of 8 uncooked food Items  were negative,  but stool a n d  h a v e  s i n c e  b e e n  without grawth  o f  Legianella. o n e  o f
c u l t u r e  o n  9O/i80  p t s  ylelded s a l m o n e l l a  g p  0. c a s e  c o n t r o l the 2 pacienc isolates (L. pneumophilia serogroup  I Phila-
hlstory on 1 0 8  p t s  a n d  1 1 1  c o n t r o l s  s h o w e d  correlatlon with delphia  subtype) marched with the env~ronmenral  isolate co-
eating M e a l  A  ( combined  s t e a k ,  p e a s ,  p o t a t o e s  dxsh)  with llecred from the water  faucet in the patient’s room. These
diarrhea.  O d d s  ratlo (OR),steak  1 0 . 0 6  CI 5 . 1 1 - 1 9 . 9 8 ,  p e a s isolates were also concordant by pulsed-field gel electro-
O R  6 . 1 9  C l  1/D&-12.77,  p o t a t o e s  O R  1 9 . 9 8  CItl.27~46.10.  O R phoresis. The other  patient isolate (serogroup  8) was  not
M e a l  8 was 0 . 1 1  C l  0 . 0 5 - 0 . 2 2 .  11/61 kitchen  e m p l o y e e s  g r e w found in any of the other environmental isolates collected.
s a l m o n e l l a  gp 0 o n  s t o o l  c u l t u r e .  O n e  o f  t h e s e  asymptomatx Control  m e a s u r e s  i n c l u d e d  s u p e r h e a t i n g  wager used  in  a l l
e m p l o y e e s  p r e p a r e d  t h e  m a s h e d  p o t a t o e s  o n  9/23.  A l l  o f  these pacienr.  c a r e  areas t” 75’C  f o r  7 2  h o u r s  a n d  f lushing super-
employees had negative  stool cultures 3 months earlier. heaced water thru  faucets a n d  s h o w e r s .  A l l  s h o v e r h e a d s
While i t  1s impossible t o  b e  certain,  this  o u t b r e a k  w a s  m o s t were sanicaced a n d  sterxlired. The temperature of hot
probably due to massive  contamination  of the mashed potatoes water storage tanks was raised from 43OC  to 52’C. SiIKe
b y  t h e  contanunated  h a n d s  o f  t h e  f o o d  h a n d l e r .  Routine sto- these  interventions were made, multiple repeat  environmenc-
ai c u l t u r e  o f  f o o d h a n d l e r s  1s n o t  c o s t  effective a n d  s h o u l d al cultures have been without growth of Legionella and no
not be used as a substitute for education and proper hygenlc ‘further  cases of nosocomial  acquired Legionnaires’ disease
practices. have been documented.
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M24 Cluster  o f  Pneumocyst is  Car in i  Pneumonia
in  a  Renal  Transplantat ion Uni t :  A  Case-
Control Study. TREMBLAY, C., PELLETIER, J.,

CLAVEAU, S. LALIBERTE, O., L'Hotel-Dieu d. Quebec and
Public Health Department of St.-Sacrament, Quebec City.

Slnc.  the advent of cyclo.~Ci”.,  “0 Gas.  of PCP had
been observed  in  our  rena l  transplanra+ion  un i t . PCDrn
Ho”.mb.c  1387 c o  October  1989. 2  c1u.t.rs or PC?  w e r e
obs.r”.d, totaliring 1 1  =a.... Attee  ruling  0”t a
“pseudo-epidemic’ Y. per formed a  case-contro l  rr.udy to
i d e n t i f y  ho.t-r.1st.d  .nd enviro~antai  r i s k  factors.
Each cas. (pep)  ws.  randomized with 3 paired conrrols
matched for t h .  tran.plane.+ron  peziod.  1 3  vuiab1.s  were
.t”di.d, inclvdhq im”“a.“ppr...ion. co.xrsrL”g
infections, respiretory  therapy and geographic facrors.
TO evaluate a possible  human transmission, w. defined the
‘contagioue pariod’ of (I cs.. as 7 days before or after a
PcP diagnosis was  made. A positive PCP  contact  was then
defined II beinq  hospitslired  in our geographic  a beds
unit during a PCP “contagious  period-. Stafie~LEeL
analysis we* made  with t h e  Pisher*e  exact. tea+ (2-Tail).
Odd. ratio  ( O R )  are al.0 prasentad. Of all the ecudied
fscror., 2 were a*eociated  with an increased ri*k of
devsloping  PCP: 1)  high  doses of  .02u”.drO1  (L 500 m9
tot.1 do..)  during th. first  month .ft.r transplanratlon
IP = 0.03. OR - 9.4); 2) “contact” with s PCP  durLng  his
contagious p.rrod (p - 0 . 0 2 8 .  O R  - 7 . 0 ) . The.. results
l uggeer th.t b..id.s  immuno.uppr...ion,  human to human
transmission may play a role  in PCP  pathogeneeu~.

M25 COMMUNITY-ACQUIRED BACTERMIAS FROM CENTRAL LINES
*Brown RB. MD; Cipriani  D.. RN. BSN; Schulte N..

RN, MA, CIC; Carl A., RN; and Pieczarka R., LPN,CIC; Bay-
state Medical Center. Springfield. MA USA. Central l ines
have become a common  method for rendering outpatient IV
therapy. However, safety has not bee,, well scudled.  We con-
ducted a one-year (April ‘91-March  ‘92) recrospectfva eval-
uacion  of bacteremias associated with the use of central IV
lines by a single Home Health Care vendor associated uith
Baysrate  Medical Center. Central lines wer.  inserted in the
Operating Roam using the usual sterile procedures. Dates of
line insertions and removals were  obtained  from both the
hospital operating room and the Home Health Care Company.
Line care was managed by internal protocols. Tota l  l ine
days were calculated. Community-acquired bacceremias
(defined as occurring more than six days after hospital
discharge) were  determined from records available in the
Infection Control Department. Sixty-eight patfents received
IV therapy from the vendor during the study period. Total
line days were  5548 (average U/et).  Eleven bacteremias
occurred in five patients, providing a rat. of 1.98 infec-
tions/lOOO  pc days. Two patients, both under age four.
accounted for seven of the infections: obth had short bowel
syndrome. Based on historical comparisons, outpatient IV
therapy appears to be associated virh smaller risks of
bacteremia  than  therapy in -hosp i ta l . Evaluation of this
complication may also allow a method for comparing different
vendors.

M26
Incidence  of Staphyloccocal Blood Stream Infections in Patients
at a Tertiary Care University Hospital. *CHRISTIAN RUEF and
RUEDI LEUTHY. University Hospital Zurich, Zurich, Switzerland.

OBJECTIVE: To .wess  the  incrdmce uxl  cs”se.s  of bscarem,~  uued  by
caepltce  neg.We suphylocoecl  (SE) md Suphylococcur  ~RUS  (SA) m pauena
hmspnelized  lo the  medical  s.swce of 6 renmry ure Uswcniry  Hospad  dunt~g  1991.
METHODS: Rnrospxdvc  I&xniory brwd  dustion  of dl bsclerermlr  cnussd  by
SE or SA nod cbs.ri  rewew to deormme  ume. c,rc”msmnces aad  ““~come  of the
bsctewnms.  RESULTS. Suphylococfnl  bw~enmus  (SB) 0ccun.d  m Jo of 5193
hosp~ul  edmmmns  Lo Ihc  medical  sewwe m 1991 (incidence no O.S%lycar).
Nosocormsl infsclmns  were  responsible for 60% af ,hcrc urfecrrons  (inc,deoce RL
0.46Wyeer).  Baclemrma wu polyrmcrobml UI 20.8% af nooocom,~  z,d 12.5% of
commumry  aqumd mfslmos.  Underlymg  disuru were p-m m 95.8% of
prlvsu wlh no~~~~rrnal  b.xemmirp.  mcludmg  immunosuppressmn  s 1 w”ll of
dlvrv or trafmcn,  in 57% of psl,ems wlh SA and  70% of pnuenlr w,lh  SE
bactenrms.  HIV mfeclmn  or m~mvenous  drug  y9c  wcn  present  m 55 % of p&en&
wllh  commwsly PequwJ  SA bacctcrermss.  SE uued  71% (17i7.43  of ,,~~xon,,a,  and
43.8% (7/16)  of commwuty  pcquircd  SB. Lnfstcd  mlnv~f”l~  wheterr  were
rcsponsrblr for 79% of sll  SB (SE 14/19-74%:  SA 5/19=26%).  In 21% of ,hc
paumu hecteremr occud  dwmg  L ruy ID ICI,. OvenI  of 40 p.zuems  wd, SB
died (12.5%). The ouvomc  of bacteremirr  by SA WLO l&al in 28.6% of nosccomial
and  22% of comm”m,y  aqwed  inf.cua.s.  No dud,  \YLF  aunbuti  10 SE
“orocorma,  bscrcmmiu.  None of lhe wsocomi,,  b.c,enmms  by SA were ulrvd  by a
meducdlin-resismm  strdm. CONCLUSIONS: Nwocormal heamrmas  b y
suphylococc:  “er.  observed  more hsqwrly  in our deplnment  ,r, 1991  La,,
communhy  eqUlr.d  infstions.  1r,trsvasc”iu  ca*c,m LR  dx pmdommu  so”lcC  of
SB. Qthetn-wmcalai  infections  by SA uco”nt  for 31.3 116  of nil  SA mfect,ow  pnd
71.4% of nosocomml  infecnopr by dxs pathogen.

M 2 8 Observations of Functional Status (FS) in Patients with
Community (CI) and Hospital-Acquired (NI) Bloodstream

Infections. *TRISH M. PERL, NING, LI, KENNETH M. FLEGEL. Royal Victoria
Hospital, McGill Univ., Montreal PQ Canada and Univ. of O\Iowa College of
Medicine, Iowa City, IA.

Although  FS predis  cutcome  in many chmmc medical  oondilions.  it
is 1101  known  il FS prsdkzls outcorns  in acute  infac$ons.  llx~s,  wa
pmspeaively  sh~dled 132 patients w#h  Moodstream  i-dtiions  admdtad lo the
Royal  VitiOM Hospnal.  a large rf~nrii  hospital.  Karmfsky  (K), Bar(hel  (8)

.and  the Eastern COOPeralive  Onmbgy Group  (ECCX) padormance  na~us
saxes  were ohtamed for pm-hospital  baseline (pfa-infacwn.  oManed
retrospectively  at the time ol infxlion).  Iha time  of infaclbn  and ditiarga (or
3 weeks post-i&Uion).  Seventy-six  (58%) of the episodes ware  NI. Patiaras
wdh  CAI and NI had smular  demographic and clinical charadenstics.  and
UWW. Severity 01 underlying  ~11118~s.  assessad by th. McCabe  and .&&so,,
ClasstfiiCatan  and by the types and X of diagmsm  was slmiiar  among patients
wdh  NI and CAI. Cl lha 24 deaths.  5096 (n-12) cccuned  in patients  with  NI.
AI basakne and inltiion.  each of the  mean FS soxas was sqnniin~  wma
lor  patients  wilh  NI versus CAL Al diiaqe.  the maan K and  EC= ,,,.,a
Sis”ifka”t~ worse 0” NI (p-O.W33. ~0.0269.  respectrvely).  Ine~w.  ,,f
lnfediin type. mean soms for all FS maasuras wara sqniikxm~  lower  at the
lima  Of irdectmn  (from  baseline) and then irwaasad  at ditiarga.  m-h.
42/76 (55%) pallems  wdh NI and 38/56 (SB%)  with  CAJ  returned  lo basalina
FS (P-W.  the man FS scorss  dl not rehlm IO baseline  lave~s. Using  a
rewated  measures  model to test for the significance of enec26 at-d  to comr0l
for  p&m  differences.  dacfaas. in FS from  baselina  10 or-da&m  and iwraasa
in FS lmm  infaclDn  10 discharge was aqndicant  and asawialad  w#h NI. poor
FS may ba a marker for pabents  hospdalizad  and who davalop  Nl. Patiems
wdh  poor  FS and NI may be less likely to rahlm 10 bas&na futiin. Further
imeSIieP4iOn  of the inpad  of FS on oulcoma in NI and  CAI wwld be U&UI.

M29
Blood  Culture Contamination: Epidemiology And The  Role of

lmmuoblotting. R SHERMAN, *M MULLIGAN. W GORNICK, R KWOK,
L FLIONIS, T NGUYEN, J KONSTANTARAKIS, M DECKER. R HOLLIS.
M PFALLER AND L THRUPP. Univ  of California, Irvine;  VA Medical Center.
Long Beach; and Oregon  Health Sciences University.

Of 5266 sets  of blood cukurc  spccimcns obtained during 6 monrbs =I  a
uiverury hospaal.  11% were  positive.  Of these, approximately  24% wcrc due  10
non-hospaal-acquired  inlcclions,  35%  due LO noswomial  infccuons,  and 41%
coomminared.  The most  common  mntaminaumg  organisms wcm  coagulate
negative staphylcuxci  (CNS). Informalion  abour  anatomic  site of blood draw.
type  of phlcbaromisl,  and pauenl  lotion  was  awlable  for 2482 (47%) of these
cases.  Conmninrtion  ram by site  were: femoral  10.4% ud~etcr.  6.2%; scalp,
4.5%; upper mrcmily. 3.79,  lower cnrcmily  other  rhea femoral, 2.7% (p=O.OS).
For the upper enrcmity  c”Il”rcs  (81% of the lotal).  contammation  rares were
3.8% for phyxcisns  (MD’s) and nurses  (RN’s) but 1.3% for cerlicd
pbleboromisrs (p<O.OS).  Of upper extremity culrwcs  drawn by MD’s and  RN’s
only,  contamination ram,  were 25% when draw  in rhe  medical war&  and 4.9%
when  dram in the  in~cnsive  care “nits (p<O.OS).  lmmunoblot  typing of se&ted
CNS rcprcscnring  each ward  and phlcbommisr  group  gave  rcproduclblc  rcsuIts
and distinguished su&  witbin  species, offering rhc  possibility of dctcrmining
whether conraminams  arc of paucnl  or phlebotomlsr  origin.
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M30 M31 Two Methods of Estimating the  Economic Impact
of ICU Patients  Who  Acquire  a Nosocomial

Lower Respiratory Infection: Estimating the Excess LOS and
Financial Losses. *JULIAN JOLLON, Green Hospital of Scripps
Cl in ic ,  La  Jo l la .  CA.
During 1991, 83 Intensive Care Unit patients acquired a
Ncsocomial Lower Respiratory Infection. These LRI's  are
represented by 18 cases of Pneumonia and 25 us.5 of
BronchiCis (Tracheabronchicis). We quantified the Excess
Length-of-Stay of these cases by performing a Hatched Case-
Cohort study. Forty-one of the 43 patients  were marched
uich similiar paciencs on the follovlng  criteria:  same sex;
age vichin 10 year: had undergone the exa~r  same Surgical
Procedures; had ehe Exact  same DRG; and had the exact  same
diagnosis. In performing the Financial Analysis, a Cast-
Charges Ratio  (CCR)  was determined for the ICU  (79%). All
pacienr  charges were the" adjusted by the CCR co yield a
more reliable "~0s~". Final reimbursement figures were
deducted from rhe adjusted pacienr charges t" yield  the
Gain/Loss per case. Results confirm that patients who
suffered from Nosocamial Pneumonia required  20 extra days
stay at a mean Loss of $52.010. Those who acquired
BronchiCis required 13 extra days stay ac a ..a" loss of
$38.115. For the year 1991, we concluded chat the
institution lost $1,877,362 uich  a coca1  excess LOS of
681 days due co Nosocomial  Lover Respiratory  Infections.

M32 V e n t r i c u l o p e r i t o n e a l  ( V P )  s h u n t s
c o m p l i c a t e d  b y  cryptoccccal  i n f e c t i o n .

* CERIS INGRAM, HUBERT HAYWOOD, VICKI MORRIS, and
J O H N  P E R F E C T ,  R a l e i g h  I n f e c t i o u s  D i s e a s e s ,
R a l e i g h , NC and Duke Univ  Med Center ,  Durham,  NC.

Two patients (pts) presented with symptoms
of progressive hydrocephalus in August 1991.
Each pt received a VP shunt on the same day by
the same surgeon using materials from a camno"
v e n d o r . Both pts presented within 6 to 8 weeks
with symptoms of fever, headache and rash and
cultures of spinal fluid (CSF) that yielded
CrvDtococcus neoformans. Each pt recovered after
therapy with amphotericin  B and flucytosine
followed by several months of fluconazole,
although one pt required replacement of the VP
shunt for cure. Review of each pt's history and
CSF prior to the shunt suggested reactivation of
a preexisting infection. Isolates of c,
neoformans  from each pt were submitted for
analysis by colony morphology, biochemical
testing, and karyotyping by pulse field
electrophoresis. Each isolate was found to be
unique. The appearance of cases of czyptococcal
VP shunt infection appears to be a complication
of shunts placed in a previously infected persons
rather than nosocomial transmission of
cryptococcus during plac&ent.

M34 Predicting Multiple Nosocomial Infections in
Intensive Care Units: A Case Control Study.

*WT SHOCKOR, DK MORRIS, M. FOSTER, B MCTAGGART, RA
KHAKOO. West Virginia University, Morgantown, WV.

Nosocomirl  Infection. (*I) contribut. to p.ti."t
morbidity and the cost of health car-. hlr goal was to
identify important ri.k factore  for tb. d.v.lopn."t  of
multiple NI among  patients admAtted  to i"t.".iv. car.
unit. IICO)  that could be .a.ily obtainsd  on rdmi..ro"
to the unit. C.... (n-75)  var. randomly selected from
all patiente who devEloped mar. than 0". NI vhil.
hosprtalired  in a" ICU  between  January 1987 ."d December
1990. CO"tl0l.s  were  conf1m.d  not to h.v. .ny HI.  a.nd
matched for unit type and date of adml..io".  Chart. WT.
abetracted twice by r."i.w.re blind to =a..-control
status. Caeee developed 3 to 5 NI: 53 urinary, 52 blood,
41 respiratory, 23 wound. and 18 other infections. Upon
admission to the ICU,  E....  had !aors invamive devices (6
ve 5, p -0 .0005, .  more  medical problem. (5  V,  4 .  p -0 .02 , .
and higher APACHE  II score. (16 V. 13, pO.006).  They
were more likely to die (38. YS 22.. ~0.04).  Expoeur.
to antimLc?obials, chemothwapy, steroid.,
hyperalimentatron, dialysis, radiation, or i"va.iv.
device. before admiseio"  to th. ICO w.. "or a..ociat.d
with case-EO"~?O~ stat"e, "or !,a. l.ngth  of
hospitalization befor. admi..io"  to th. IN. only "umber
Of invasive line. during the fir.t 2 day. of ICU
admission had i"d.p."d."t  .ff.ct on .a..-control  aat...
NO  lrmple  stratification .y.t.n  diacrlminated ~11
between cae. and control. U.  did  find th.t Y.. of
invaeive  devices and mea..re. of a.v.city of ill"...
IAPACHE  II and number of m.dis.1 probl...)  w.r.  str""gly
associated with th. developcant of multipl.  "oeocmnial
infection* in the *cu.

M3.5 INFECTIONS IN NEUTROPENIC PATIENTS

* P. CARLISLE,  R .  GUCALP.  P .H .  WIERNIK
ALBERT EINSTEIN CANCER CENTER, BRONX,NY 10467

During the 54 month period between 7/88 and 12192
we performed continuous prospective surveillance
for nosocomlal  infections  (NI) 1" neutropenic pa-
tients (NP). The population consists of patients
with hematological  and solid malignancies undergo-
ing high dose chemotherapy with and without bone
marrow transplantation. Criteria and definitions
of infec 30" for NP (absolute neutrophil counts
lOOO/mm 5‘) were developed and surveillance was car

ried out by a certified infection control nurse
and a senior oncology fellow. A total of 575 NI
were identified in 1241 NP during 12,587 days of
neutropenia for an overall rate of 46.3 per 100 NP
or 45.7 per 1000 days at risk. The rate of blood
stream infection per 100 NP was 14.5 (gram positive
9.9; gram negative 5.2; candlda 1.2). Other site
specific rates were urinary tract 5.2; respiratory
5.2; thrush 5.9; skin 2.9; and GI tract 3.3. Among
509 pathogens identified, there were 187 (37%)
gram positive cocci,
80 (16%) candida,

137 (27%) gram negative rods,
53 (10%) gram positive rods, 27

(5%) viruses, ano 15 (3%) aspergillus.
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M35.1 Bacteremia in Patients with Hematological D i s o r d e r s :  A
Survey of 175 Bacteremia Espisodes. 
LUISA PALAU,

MARGARITA RUBIO;
*JOSE ROMERO, JOAQUIN DIAZ-

MEDIAVILLA, JUAN J. PICAZO
Hosplal Universitiario de San Carlos, Madrid

In order lo essess the aetioog and clinical outcwne  of bSderSmiS
eptscdes  (BE) m patwnts  with hema ologlcal  malignanciq  all BE loomY
palients  01 the Hematol
were studied retms

PY

Una of our  hosprtal  appeared dunng 19901992
ecbve y. Climcal.  analytical and evolutlve  data  from 170

BE corresponding 0 101 patients were recorded.
From January ISSO  10 December 1992. 2.166 BE were detected in

our hospital. Aerobic gram
aercb~c gram neqabve  ba erta 733 BE (34.02% In hematol2

oribve  bactena  caused  1,073 BE (49.54% .a”d

aerobtc  gram posltie  bacteria  were ~solatsd  in 1 f.l 7 i
ical  pa lents

7.BE  (69.93% and seroblc

D
mm nsgatrve  bacter!a caused  30 BE (19.61%). In bofh  grou  5 the most
equent  palho  ens were:  coagulase  n

hosprtal  and 3 .83% I” the Hematol

kP

ative  Sta@ylocwxus 19.7% I” the

respsctrvely
+J.it).  S. a”reus (17.&t and 11.23

E. co/i  (14.73% qnd 7.3% The fourth  bactena  t” heq+“cy at
the Hsmato  qy Unil  wars.  nndms
Enrer~coccos  and S. pneumonrae  (4.s

roup  (4.49%) whlleal  the hosprlal  were
9% both). Polymlcroblal  BE ware  more

frequenf  in hemstolqcal  patients (14.04%) than I” the others  lnpabents
(6.88%).

When companng  “eutropsnic  and non-neutropenic  hematological

Ii
atienls.  a more  hequsn

7
of BE caused by S. vridarhs  grwp.and  anaerobic

acts~ ws observed. A otal  of34 hematologlcal  pabents dmd: 18 of these
pabents  were neutro emc. Sewn neutropenlc  and “vlo  non-newopenic

!i
abenls  d& during he BE.P
oncluslons 1. The “umber of BE detected  in patients wth hsmrtological

disorders wers  Wefold  the numbec of BE detecled  in non-hematological
pat,e”ts.  2. Bactsre~las due lo

9
ram posi(ie  bactena  were  “wre  frequent

m hematolqcal patwnto  (p,<O.O ). 3. I? neutmpenlc  hematol
BE due to anaemblc  bacte”a  and S. vindam Y

~cal  pabents

P
roup were more squs+than

m non-neutropenlc  hemaIologxxd  pabents ~~0.05).  4. The mortally  rate
was similar  I” “eutropenlc  and non-neutropenu  pabents.  5. The moftality
dunng  bacteremla  due to gram postiie  and gram negative bacteria was
slmGx.

M36 An In tegrated  Computer -based Surgical  W o u n d
Survei l lance Program (SWSP). ELIZABETH HENDERSON*, KAREN
MYRTHU  HOPE, DONNA LEDGERWOOD THOMAS LOUIE. University Of
Calgary, Faculty of Medicine and Calgary General HoSpital.
Calgary, Alberta, Canada

An integrated computer-based SWSP  has been used for 10
years at this 850 bed medical-teaching facility.  In 1990. the
database was upgraded and switched from mainframe to PC. The
SVSP consists of 4 parts. The OR enters Part I vhich  consists
of operative data on each patient. All procedures performed
in the OR are coded using ICD-9 procedure codes by clerical
statf in Infection Control (Part II). Prospective surveil-
lance using laptop computers is done by ICPs  to compile
patlent risks (Part II) and infection data (Part 1111.
Patient risk data includes ASA  physical status classifica-
tlon,  NNIS surgical risk index. prophylaxis  use and foreign
body insertion data. Infection  data consists  of criteria for
diagnosis, grading of infection severity, antlmlcrobial
therapy and length of stay. CDC definitions  for nosocomial
infections are used. Part IV is used to record culture and
sensitivity  results. Eighteen months of data from the
database will be presented. Prospects tar the future include
extension of the database to post-discharge. ICU and other
high-risk  unit  surveil lance as veil as integration of
databases from the laboratory and pharmacy. Portable data-
bases can be used to compile information from a variety  of
data sources without duplication of effort.

M37 How to Compare Surgical Site Infection (SSI)  Rates
Using Aggregated Data from the National Nosocomial  Infections
Surveillance (NNIS) System. TERESA HORAN*, DAVID CULVER,
ROBERT GAYNES. Centers for Disease  Control and Prevention,
Atlanta, GA.

Improvement in the quality of patient care  requires proper inter-
pretation  of rates of adverse events ass&a&d with hospitalization. In
9191  we published aggregated NNL5 SSI rates by operative procedure
and risk index category. Since  then the data in this hwway table
have been grouped into four risk “strata”:  Low (L),  Medium Low
(ML), Medium High (MH), and High 0-I). The S.51 risk for procedures
in each stratum is as follows: L risk, QX,  ML risk, 2% to ~5%.  MH
risk. 5% to c9%, and H risk 29%.  For example, laparotomy  with one
risk factor and gastric surgery  with no risk factors  are both
considered ML risk pnxedures.  By combining procedures  with
similar risk category rats  into risk strata, more accurate estimates of
SSI  rates may be calculated since the denominators will include more
procedures. Once a hospital’s data have been  grouped in this  way, it
is possible lo use the NNIS rates  as benchmarks for comparison. The
NNIS  551 rates can be compared with the following representative
rates in a hospital by using the Z-test: 1) prwxdure-spezific  strahun
rates (e.g.,  for MH risk cardiac surgery), 2) prcadure-pooled  stratum
rates (e.g., for all ML risk procedures  done by Dr. X), and 3) risk
strah-adjusted  rates. By following the examples provided, hospital
epidemiologists will have an important tool with which they can
influence the quality of care in their institutions

N o s o c m i a l  I n f e c t i o n a n d  I n t u b a t i o n  o n
M40 a  B u r n  C r i t i c a l  C a r e  U n i t .  M .  K A R A J O V I C ,

R .  W U R T Z * M. HANUMADASS, E. DACUMOS.
Cook County  Hospi ta l , C h i c a g o ,  I L

Although  m a n y SCudlee have revrewed  burn wound
l”feCClOIlS ISWIS,  In b u r n paclerIcs, f e w have
prospectively  s u r v e y e d  o t h e r  nosacomial infections.
Seriously  burned patients are clearly at Increased risk
f o r  infectlo”  d u e  co t h e  nature  o f  t h e  b u r n  injury
Itself, ~mmunocompromlsing  e f f e c t s  o f burn injury,
p r o l o n g e d  hospital  s t a y s . a n d  invasive dlagnostlc  a n d
therapeutic  p r o c e d u r e s .  Over 6  months.  w e  prospectively
reviewed  a l l  patients  admlcced  to o u r  b u r n  intensive care
unit  IBICU) f o r  nosocomlal  infections.  W e  u s e d  s t a n d a r d
C D C  definitions  o f  nosocomlal  infectwns (MS). B*Ca"Se
we had prevlausly  documented a high  incidence  o f
nasocomial pneumonias  1n t h e s e patients.  w e  war*
parc~cularly  Incerescsd i n  determlnlng risk f a c t o r s  f o r
nosocom~al  p n e u m o n i a .  Surveillance  d e m o n s t r a t e d  30 NIs rn
20 p a t i e n t s , f o r  a Cotal  o f  7 5  NIs p e r  100  d i s c h a r g e s  a n d
d e a t h s . o r  3 7  NIs/lOOO  patlent  d a y s . Infectlans  I n c l u d e d
16 pneumonias , 7 urmary  tract  lnfecrrcns. 4 bacteremias,
and 2 BWls. Inhalatlonal  ~n)ury  a n d  intubaclon  were
a s s o c i a t e d  w i t h  pneumonia  a n d  b u r n  w o u n d  InfectIon.
Forty-seven percent of all patienrs  were incubated a(.
s o m e  tm,e  during theu B I C "  s t a y ,  b u t  7.59 o f  t h o s e  w h o
d e v e l o p e d  a nosocom~al  lnfectlon  w e r e  intubated. A l l
p a t i e n t s  w h o  d e v e l o p e d  pneumonia  o r  a BWI  were  rntubated.
F o r t y  p e r c e n t  o f  NIs w e r e  attrxbuted  t o  G r a m  positlva
COCCI IGPC, and 141 to fungi ,u albl-1,
~on.s~stenf  w i t h  r e p o r t s f r o m  b u r n  units a n d  o t h e r
u~tens~ve c a r e  u n i t  setrIngs o f :ncreasmg  incidence  o f
NIs d u e  t o  t h e s e  t y p e s  o f  o r g a n i s m s .
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M41
Underestimation of surgical wound  infection rate
in obstetric and gynecology. * Z. MEMISH, MD, D.
GRAVEL-TOPPER, BScN., C. OXLEY ART, G.E. GAR-

BER, MD. Ottawa General Hospital.  University of Ottawa,
Ottawa, Canada.

With the increasing vollnne of same day Surgeries and
shortened hospital Stays, it is mire likely that a wrcen-
tage  of surgical wound infections occur after hospital
discharge. To &went  the tme  incidence of post-surgical
wound infection surveillance in obstetric and gynecology
patients. The study consisted of 2 uarts:
1. A questionnaire mailed to each  surgeon inquiring about

clinical evidence of infection. The Infection Control
Service continued to do surveillance of wund  infection
in the usual manner and the results of the 2 methods
were canpared.

2. A questionnaire to patients undergoing the surgery in-
quiring about signs and symptoms  of wound infection.
A total of 469 surgeries were included with a total of

25 (5.212%) infections detected. 14 (58.3%) infections were
detected by the usual surveillance method. .&-I  additional 10
(41.7%) infections were detected after patient discharge  by
the physician questionnaire. Dnly  2/24 infections were
detected by the patient questionnaire. Failure to include
post-discharge wound Surveillance will result in a substan-
tial underestimation of the true wound infection rate. Phy-
sician  input and strong nrpport  has pramted  a regular
bi-annual post-discharge wound surveillance.

M42 Surveillance for Infection After Cesarian Sec-
tion (CS).  CINDY YORK* and DAVlD  L. GEORGE,

Baptist Memorial Hospital. Memphis, TN.
1107 consecutive women undergoing CS were prospectively

followed for developmenr  of postoperative endometricis  (EN)
or wound infection tSW1). 1988 CDC detinitions were used.
In addition “probable” EM required the presence of 12 of
the following: I) fever 23g.O’C  or anribioric therapy, 2)
abdominal pain or uterine tenderness. 3) physician diagnosis
of EH. Surveillance methods  included I)medical  record
review. 2)phone  interview 28-35 days after  CS,  and 3)
monthly questionnaires mailed co physicians.

Post-CS infections included 85 probable EM, 4 definite
EM, 89 incisional SWl, and 2 deep SUI. Sensitiviries for
detecting  EM (definite or probable) were  74% chart review,
31% phone interview, and 30% physician questionnaire.
Sensitivities for detecting SW1 were 12% chart review. 76%
phone interview, and 30% physician questionnaire. All
methods were >99% specific for EM and SUl. Among  potential
stratifyirg  variables, urgenr  (vs. elective) CS SLaLus was
associated with significantly higher EM ratee  (RR-2.43,
p<.oo1, chi square test)  and somewhat higher’SU1  races  (RR-
1 . 4 1 , 1O>p>.O5). Variables which did DOL  differ signif-
icanrly for infected and uninfected patienrs (either EM or
SWl) included duration of surgery. ASA score and wound
classification. In conclusion, chart review is ineffective
for,SWl  after CS. and post-discharge phone interview may be
helpful. Urgent status may be usetul for stratification.

M43 Study of Endometritis in Cesarean Section (c/s)
Pat ients: Ef f ic ient /Ef fect ive  Case  F ind ing
C BAKER*, J FLEISCHMANN, C CHENOWETH, C FRIEDMAN.
UNIV OF MICHIGAN MEDICAL CENTER, ANN ARBOR, ILL.

Endometritis (endo) is a possible complication of delivery
among patients undergoing c/s, resulting in increased
costs and patient suffering. We compared various case
finding (cf) techniques to determine a simple and accurate
method for collecting post c/s endo data. We reviewed
charts of all patients undergoing c/s (167 total) during
;&I - 7/31/91. This review yielded 10 cases of endo

- 6.0/100 cases). These data were compared to cf
methods using a) microbiology data, b) infection report
forms from nursing and c) computerized reports linking c/s
patients with intravenous (iv) antibiotic (abx) usage data
and admit/discharge diagnoses. Most cases of endo were
detected using the computerized reports because all c-s
required inpatient iv abx. We also studied various risk
factors (rf) which may predispose patients to endo, as a
possible means for identifying a high risk population for
surveillance. Important rf included immunosuppression,
incision type, prematurity, breech presentation! and time
of surgery. None of the rf assisted in targeting a high
risk population. In our institution, cf using a
computerized report linking c/s patients with iv abx usage
data and admit/discharge diagnoses is the most effective
method of detecting post c/s endo and the most efficient
use of the infection control department's resources.

M44 Ceftizoxime Versus Cefoxitin  in Prophylaxis and
Treatment of Surgical Patients. Z. MEMISH*,

H. LE, M. TIERNEY, C. OXLEY, G. GARBER. Ottawa General
Hospital, Ottawa, Canada
In our tertiary care centre, the effect of an automatic
substitution of ceftizoxime 1 g 012 from cefoxitin 2 g Q6
hours was studied in tems of apnronriate  use, cost and
infection rate.
An initial cefoxitin audit was performed  in 1089  by the
pharmacy  deparment  along with a 4 month systematic survei-
llance of clean contaminated wound infection by the infec-
tion control service. After the ceftizoxime substitution
was started, an audit of its use using the identical crite-
ria was initiated. A second 4 months surveillance of wound
infection was also repeated.
Ceftizoxime was used in 70 patients, for surgical orophy-
laxis  in 81% and for treatment of infection in 19%. The
appmpriateness  of use was similar in both the cefoxitin
and ceftizoxime. Of inaopmpriate  use, prolonged duration
of therapy was the principal cause. The cost savings
incurred on an annualized basis in 1991 was $91,701.
The change of ceftizoxime from cefoxitin resulted in a
similar post-operative infection rate but ceftizotime  use
cost significantly less. Additional cost savings can be
realized by education to improving dmg  utilization.

M45 Evaluation of Recommended infection  Control Measures in
Preventing Nosocomial  Transmission of Multidrug-Resistant

Tuberculosis. S.MALONEY*, M. PEARSON, M. GORDON,
R. DEL CASTILLO, J. BOYLE.  W. JARVIS.  Centers for Disease Control,
Atlanta,. GA and Cabrini Medial Center, NYC, NY.

Recently, nosocomial  outbreaks of mulcidruo-rssisnnt  Nberculosis
IMDR-TBI have been reported af several hospi(ala. In 1991, we
investigated an outbreak of MDR-TB at Cabrini  Medical Center (CMCI  that
occurred during January 1990.March  1991 (epidemic periodl.  Data
supported patient-1wpatienf  transmission of MDR-TB  a this hospital.
Infection confrolmeasursswere  inrtiNtedtoprevanthrnherVanwnat~on.
and weconducted a fouovvupinvestioationfo  auks the efficacy  offhese
rneesures.  A case was defined as sny CMC patient with TB during Apnl
1, 1991 -August  11, 1992 (post-epidemrc  periodl  end en hf. tuberculosrs
iS&te  resistant to isomezid  & rifampin.  Seventeen patients mef the
case definition. Of these, 10 were considered post-epidemic case-
Peflenfs;  the ofher  eeven had documented exposures  fo MDR-TB patienfs
et CMC during the epidemic period and were considered additions m fhe
epidemic cluster. The proportion of TB patients with MDR-TB decreased
in the post-epidemic  compared with  the epidemic per& (10151 vs 3OffB.
odds ratio IORI  =2.6.  35% confidence ~nfervals  ICI1 = 1 .l-6.4.  p -0.04).
lnfecrion  COnfrOl measuree  instituted during the poeI+pidemic  period
included earlier is&non of suspected TB patients, negative pressure
isOlaUOn  rooms,  more rapid Iaboroto~ diagnostics, and rennction of
cough-inducinoproceduresroisdationbooths.  Ourdatrsuggert  MDR-TB
IrenemissiOn  from pafient-to-pafient  has decreased since the institutron  of
infsCDOn  control measures recommended in the CDC TB guIdeline.

M 4 6 E f f e c t  o f  S i l v e r / C o p p e r  I o n i z a t i o n  o n
Leg ione l l a  pneumoph i la  i n  Po tab le  Ho t  Wate r

Fo l low ing  an  Outb reak  o f  Nosocomia l  Leg ione l los i s .  W.J.
RIEBEL.* Lakewood  H o s p i t a l ,  L a k e w o o d ,  O h i o .

An outbreak of nosocomial legionellosis  in a community
hospital that primarily serves elderly patients was
traced to the potable hot water system. Silver and
copper ionization (Tarn-Pure USA, Burr Ridge, IL) in the
recirculating hot water system was chosen as the sole
method of environmental control. Although the hospital
was initially inadequately equipped, silver ion
concentrations exceeding 5 ug/l have been achieved for
over 14 months. When levels have been maintained at or
above this level, the frequency of isolation of L.
pneumophila from 50 ml hot water samples from tanks aiid
sinks has been reduced from 24% to 1% (P<O.O005,X2).  To
maintain these silver concentrations, the electrodes have
required cleaning at intervals varying from between one
and four months. When levels fell below 5 ug/l for four
weeks due to inadequate electrode cleaning, water samples
again grew L. pneumophila. The only isolation of L.
pneumophila with sliver concentrations exceeding 5 pg71
has OCCUrred recently, perhaps related to plumbing
construction. Control of sporadically occurring clinical
cases of L. pneumophlla pneumonia has paralleled the
environmental  control; nosocomlal  legionellosis  has not
been detected in 18 months.
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M47 Active  Role for Hospital Epidemiology in an Outbreak of
Meningoccocal Disease. *MICHAEL EDMOND, RlCK

HOLLIS, ALISON  HOUSTON and RICHARD WENZEL, University of
lowa College of Medicine, Iowa City, Iowa.

Ova a I-month period, 5 case of meningowccal  diseate  were
reportedinyoung  adulu from auniversitycommunityof60.000  inhabitants.
Blood cultures from 4 of the cases  grew Neissctia  meningitidis  (cerehrospinal
fluid (CSF)  was also  positive in one). and in an sdditional cue the organism
grew oniy in CSF. All isolates were serogroup C. Stied epidemmlogic
workup by the hospital epidemiology team revealed that cases 1 and 2 were
unacquainted  college students who had indepesdendy anended  a fmrball  game
snd swill sctivhia  at a university (neighboring stare) where an outbreair  of
group C meningococcai disease in students  hsd been reported  (9 cases and 3
de&s).  Cue 3 wa a bartender Y a locsl tavern who hd no contact wirh  rhe
previouscascs;rubsequently,cua4ud5  werefoundlobeparroNofthe
same  tavern. Antibiograms  of is&tea  of UICJ  1 ard 2 were similar
(rifsmpin  sosceptible).  but differed from kolates of cases  3. 4 and 5 which
had similar psnwns  (rifampin  resistant). Cmxowclamped  homogeneous
electric field &ctmphoresis of chromo~omai  DNA restri&neozyme  digests
(CHEF-RFA) revealed sn identical bnnding  pattern for caw I and 2. which
differed from the paaern seen for isolates  from cased 3.4 srui 5. The data
suggest the existence of two distinct meningwwccal strsinr  responsible for rho
cluster of czles, and rhe utility of CHEF-RFA for molexLv typing of
Nmeningitidir.  To protect its ucdergrsduaIa the University of Iowa in
consultstion  with Hospital  Epidemiology offered free vaccine to all collsge
students; 18.01X studenrc  received qusdrivalenc  vaccine over a Sday  period
in December 1992.

M48 W o u n d  D r e s s i n g s  C a n  P r o v i d e  V i r a l
B a r r i e r s . *CAROLE JOHNSON, DANIEL PRINCE

AND PHIL IP  BOWLER.  ConvaTec  WHRI ,  Sk i l lman,  NJ ,
a n d  Deeside, U K ,  G i b r a l t a r  Biol L a b ,  I n c ,  N J .

A series of studies were conducted to
establish: abmethods by which wound dressings
should be tested for their ability to provide an
effective viral barrier for both health care
workers as well as patients: and, b) compara-
tively evaluate a series of modern dressings ver-
sus standard gauze-type products to determine
which would be appropriate for inclusion in an
exposure control plan as described in the recent
OSHA regulations. METHODS: One method was the
American Society of Testing and Materials proced-
ure and used Phi-X 174 as a surrogate forRHIV and
HBV.RDressings  tested were ga#ze, RuoDERM , Duo-
DERM Extra Thin, and DuoDEFU4 CGF . RESULTS: A
complete barrier to Phi-X 174 virus with the8
hydrocolloid dressings prevented at least 10
plaque forming units per ml from passing through
their matrices. CONCLUSION: Modern occlusive
dressings were found to be effective viral bar-
riers which could protect both the patient and
care giver while current gauze-type dressings
were deemed unacceptable for use in areas where
exposure control would be a consideration.

M49 Should  Routine Syphilis Screening be Reinstituted. *SJ
SARGENT, PH JENKINS, BR JENNINGS, MM SMITH. Univ.

of Tennessee. Memphis, TN.
b!ost hospitals discontinued  routine syphilk weefling in tie 1970’s

based  on (he declining incidence  of syphilis. Skady increases in syphilis
have sobsaquently  occurred since Uw m&1980’s including Memphis whkh
cunanUy ranks Yh among lzzge ties. In 1992. 1007 consecuke  inpa&nk
and 999 emergency mom  (ER) patknk  at an inner city hospital wsre kskd
foe syphilis by RPR and confimad by MHA-TP.  lnfwmation on prior hisbxy of
syphilii  was obtained from ma local he&h  department Pas&e  RPR’s we
found in 83 inpdrnk. Of lhoss  41 (4.1%) wws new cases, 33 (3.3%) had a
previous history and 9 (0.9%) wars false  positiws.  The popultin  included
0~743. W=250, and athst= 4 wim 54% fern&s and 46% males. Among ER
patienk,  85 reactive RPR’s wars obtained ti 40 (4.0%) new cssas.  32
(3.2%) wih a past hi&y, and 13 (1.3%) false  posii&ss.  Demographics
included 85784, W=207. and othar=g ‘&I 42% kmabs and 58% males.
Seropevakncs  among new inpaberd  casas  was higiwsl  for moss  age 20-39
and 2 70 wilh  significantly mom  new casas among blacks compaed b whiis
(p=O.O16).  Thsre wsra no diincas based on sax. Wti approximakty 40
new casas  of syphilis  detsckd in each group and basad on 23,ooO annual
hospital admissions with 74,000 annual ER visils  al tik hospital. a tign!f&ant
number of nss casas  could be idenlifkd  by mutine  suaening of all plink.
pticul&y among blacks. This suggests  that aras wiU~  hi9h rsks  of syphilis
should cmsldsr reinslih&9  mutine  swsillanca.

M51 Handwashing  In Intensive Care Units (ICUs): A Respective
Feedback Study. B.N. DOEBBELING;  G.L. STANLEY,

& R.P. WENZEL. The Univ. of Iowa  Coll. of Medicine, Iowa  City, IA.

We recently reported the results of an eight month prospective
clinical trial  of Jtemative handcleansing agenls  in reducing nosocorniai

M.52 Risk Factors For Pulmonary Tuberculosis (TB)
in the Rural Midwest: Implications for In-

fection Control. MARY NETTLEMAN*. BRIAN SCOTT, MARLENE
SCHMID. Univ. of Iowa College of Medicine, Iowa City IA.

Tradirional risk factors for I8 are based on data
infections in three ICUs.  Initial handwarhing training and feedback of
complivlce  rates sod band culture results were performed monthly. We

from high-prevalence urban serrings.  To investigats the

covertly observed bandwashing compliance from each ICU’s  nursing station
utility of these risk factors in the Cural midvest,  we

during randomly selected iotervsls  distributed chmughout  Ihe day and night
compared 43 patients with pulmonary TB to 43 controls  whose

among all three nursing shiti. Unique patiena  were observed for 0.5 hr.
expectorared sputum tested negative for TB. “nivariacc

periods after random sclcctioo of all occupied beds (152 total hrs). The
analysis showed chat foreign birCh. recenC  coneacr with TB,
veight loss, a positive PPD. and a consisCenC CXR

detinition  of hsndwuhing compliance was strict for each setting: I)  Initial
(Prior to direct patient  cooract). 2) Gmamimmd  (moving loom  s
contaminated (0 a clean site). 3) Sreri&  @rmr  to a sterile procedure). 4)
Glow (after glove removal)  sod 5) Afrer (after direct contact). Compliaoce
was lowest before Initial conmcl  (24%). but significantly higher for rhe
Gmamimwd  (57%). G l o w s  ( 5 3 % ) .  ApCr  (51%).  and Sterile  ( 4 3 % )
opportunities (Cbi Sq=92.7.  4 d.f., p< 1x10-8). Rates of overall
compliance varied smoag nursed  (46%). radiology technicians (22%).
student nurses (19%). musing  assistants (19%) and others. Observed
compliance was rigoificaotly  higher on the night (58%, CIg5=4967)  than
either the day (41%. r&=37444) or evening (35%. (X95=3&39)  shifts.
Overall compiisoce (40%) was similar 10 those previously reported.
However. our strict definitions  of compliance with  multiple observsrions  per
HCW and the higher rater observed for most ha&washing  oppommities
suggest that the combination of training and feedback may be effective in
improving compliance.

(cavities, apical or nodular infiltrates) were more co-n
in cases (P<O.O5).  using multivariaCe  analysis. P
consistent CXR was P srrong  independent predicCor of
pulmonary TB (OR 26, p<O.O5). Although 84% of cases had a
co"sisCenC CXR. only l/138 persons Cesred for TB had
positive cultures (prevalence 0.7%). Thus. the positive and
negarive predicrive values for CXR were 3\ and 99.9\. Ocher
risk factors and physician judgemenc  also had low positive
predictive values. TeSthE 1. 2, or 3 sputum specimens had
a sensitivity of 81%. 88% and 98%. Yet, only 231 of
cantrols  had mare than NO specimens submitred. rhc COSC
of resting vas $4800 per case deceaed. Cases "sre nor
isolated until a mean of 5 days after admission. in average
of 23 potentially exposed persons was identified per case.
Traditional risk factors were noe helpful in identifying
patients who should be isolated. bur an inconsistent CXR
identified persons aC lov risk for pulmonary TB.

https://doi.org/10.1086/646773 Published online by Cambridge University Press

https://doi.org/10.1086/646773


MS3 Wishing I\g.nt Us;.;:.. Pr.dk;sS.f ;;;;-
Infeccio" MS4

RICHMD P. UENZBL. BRAD& 8. DOEBEgLING.  Tb; Impact  o f  an  Educat ional  Program to  Prevent
In t ravascular  dev ices  ( IVD)  Colonizat ion .  *F .

PARRAS, J. ENA, C. GUERRERO, S. MORENO, MD DIAZ, E. CERCENADO,
E. BOUZA. Hospital Gregorio Maranon, Madrid, Spain

have decunenced poor c~mplianc.. Ve previously suggested
that improved hendvashlng compliance q ighe dacreese noso- OhnCTlVXS To d..CCib. *Il. .pid..iology o f  IVD

ce~i.1 infection. by 25-50*. Since direct observrtion of colonir*+ion  l md to l relu*ta t.he l fficscy of l n edus*tionsl
handwashing compLia"c. is rim. intensive and co.Cly, d

pmgru for the prerention of IV0 colonir*tion/infec+ion

simple method I. needed f. idenrify  rourinely hospiral
PATIQETII  AtI0 nETNo**⌧  Two l tudies were performd:  1

ereas with low compliance.
pr.r.1.nc

We evaluared five different
l study covering the entire b0.pit.L (eemplr.  were

henduashing indices, based on the monthly volume of medi-
tskeu  from a11  points of insertion, hubs, snd infueion
fluids. Tips end blood culture. were t&en when possible or

caced soap us.. pocienc day. [PD]. and censu.. in six dif-
ferent hospice1 vard. from T/91-6/92. The monthly indices

when OCY lnfestiou IS. euspected).  And l " int.rr."tion etudy

were then comp.red to ch. unit specific infecciom per
covering e rendom selection of SO0 beds. A pnrgrer of
inforution  fcluding tha  CDC  recom-¤endntions for control of

thousand PD (ITPD] rat. (virh . 3 day latent period) using IM infections we. cerried out between thm two studies. The
Penraon’s  corrcl~cion coefficients and multiple regression
analysis. Index IV (volume used per d.y/voLun. required

reeulte  of the ieterrention study wmre eomparmd with those

for adequst. handwashing [O q L]/ meen pacienc  census) car-
previously obt.in.d  in  th.  sm. hoepit. u-m.  in th.
,,r.r.l.nc.  study .

relaeed virh the m""thly ITPD rat.  in ch. SIC0 (r-.603. BXSULTSt  Of 1,651 in-p*tiem+s,  460 (27%) bnd SIl IVD.
p-.038). Index " (volume used per day/PO) corr.1.C.d wirh The prerelease  of skin coloniretion was 32,)  hub coloni=a+ion
rh. ITPO rec. in rh. burn unit (r-0.621, p-0.031). The 17\, end *VII tip ~ol~niseti~~ 4\. There I*. only one e*ee of
Linear regrassion mod.1 to predict the IIPD rat. selecred DIV eseocistmd ..p*i.. ml. propo*ion of
index IV in both ch. SICU (Rz-0.36. p-.038) and Burn Unit.

CYC.IaoY.

(FL=-.67.  p-.007).
colonisstion we. significently reduced efter the l ducetionel

Evaluetion of th. indices on four hos- progr.. (18. . . I*%, p=o.OOI). The propa*ion o f  hub
pica1 verds vith lower pacienc adniseions  .nd infrequent solonir*tion we. unsh*nged.
ordering of md1cat.d roep did not reach significance: CONWSIOMS~  A high number of patients with DIV has
"""e of the indic.. predicted infection. We feel chat the ~~t*xi*oue  mud/or huh cohni**+ion. Our educstionel program
"se of hendwashfng  indices based on volun. wed should be (cDC r.co..."d.tion‘) Y.. ebl. to reduc.  tb. Pr.r.1."~. of
evaluated prorpectively es ." appronch co predicr "oeoco~ CU~SDSOUS coloniretion but rat huh colonire+ion. Our results
mial infection. and fcr cargeeing hospiral nrene with Low ruggest rhet specific poliqs to Cske csre of hubs should be
handwashing c.mplianc.. 'insludmd in cD(I r~co~~nd~tio~s.

MS5 Skin Decontamination Can Be Improved by the Use
of Iodine Tincture Antiseptic (Mediflex, MD).

JEFFREY J. TARRAND* and ISSAM RAAD, University of Texas
M.D. Anderson Cancer Center, Houston, Texas

ccntaminatiw  of n&icaldwiseswithnormal  mict-cbial
skin flora is arelevantpmblwformrlical,  surgical,
infectioncontrul,ardLakxa~rymedicinepractiti0ners.
Evx~ srall gains in the efficiency of miacbial m._
wtion uxld ha= clinically siqnificant  effects. ll&
study~povidcaeicdineandtinchneofiuiine
antiseptic agerrtsurdercontrolledclinical  arditiaas.
Vti~-performedbya~ised~ebotaayteam.
Forthepovidcwicdine~(P)skin~fkstcl~
with a 70% -1 pad (10 set), foll& bf a vigorars
2minscrubusingaZ%povidone/soapwabardfinalLyaLo%
povidceatisptic*ms  applied for 5minardallwdto
dxy. 'Theicdinet*egraq,(I)erpLayedfirstscrub-
birg the skin with 70% isopuapanolfaranadditiwal5ti.
'lb tk~ teSt periCd.S  kwe June 1990 to Febray 1991 for P
grap, and June 1991 to F&mazy 1992 for I qrcu&x Of
27,939 acceptable  bloxl a~Lture spe~inkzr!s  2,885 (10.3%)
were pitive in the P gccup arrl with 5.68% (1,589/27,939)
classified as skin flora. tarirq the I cpcup pericd 29,238
sets yielded 2,652 positives (9.1%) with 4.43% arrtw&-
l-ants. ?he ratioof apltaminantsto~itivesdecreased.
(P <O.OOl &iv. ) lluz even urder CCTditiws of rigid
technicalmrrtrol, significant vinskinanti-
sepsiscanterealizedwtaen~irqtinchneoficdine.
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Ll The Utilization of Severity Indexes in Intensive
Therapy as a Predictor of Nosocomial Infection Risk: TISS versus L 2

The Effect of Influenza Vaccination on SIck Leave Among
Hospital Employees. *MICHAEL EDMOND, RICHARD

ASIS. *STARLING, C.E.F;  PINTO, C.A.G.; PINHEIRO,  S.M.C.; Noguero,
MG.; COUTO.  B.R.G.U.,  Feliclo  Rccho Hospital,  Belo Horizonte, Minas

WENZEL, TED YANK and BRADLEY DOEBBELING. The University of

Gerais, Brazil Iowa College of Medicine, UI Hospitals and  Clinics, Iowa City, Iowa.

Theohject,veof  th,s  study rvas to analyze the ratesof  no%Xo!nlal Influenza vaccination is routinely recommended to health  care
,nfect:cn $11 !ntenswecare un!ts and the relai~ons  wtll  severity workers to prevent infections and subsequent transmission to patients.
indexis-  ASIS (~rner~ca;~  Severtfy  Index  Scorer  elld  T:SS
(Thera;eut<c  ,ntervd,,t,on  Sccr,ng System) - anr: with the mean

Howwer,  one reason that acceptance may be relatively low is due to beI’&

~im~cf internmwt. Two  ~ntens!vecare  umt~.  at H0splte.l  Fe!!cio about potential side effects. We evaluated a computer database linking
Rocfio  were pI’ospecTively  followru from February.  I%1 on. hospital employees’ sick time to data on influenaa vaccine acceptance to
according to the rr~iSS-CDC  methodology adaoteo t’, Brazllizn determine whether vaccination reduced work time lost due to illness. Sick
HoSp,ialS. for-the monthly evaluat,G,lof  nosrxomlal InfectIon rates,
.no or fhe  t-,sk  popu,&:on. Fropi Ldnua-v, 1992or,,  :hz NI risk

hours (SH) were analyzed for December 199 I, the peak month of culture-

~~,Jlnt,on,  wnich we; already evdltiered  by ASIS and AL06
confirmed influenza A cases in both the surrounding county end the State of

(WvISS-CDC),  ,tat’+ed be,ng monitored  through TlSS.  :II (‘6teidnd Iowa. 1009 of 3066 (32.9%) non-physician employees received influenza
mea;, ~everit’,  VSIUBS  fol- the paiv?nts  ~*eic  m.xthiy czlculated.  and vaccine. Vaccine acceptance (VA) was significantly higher among hospital
&lx, tne  !,?d,*I?Li,,  :ndlcutorsot  each pst,er;t’s se’.‘+?~’  ty,Of
~no5cc~omiel  4nfectvx~. and oT  de&T,.  during 0nte1  wnenr  in Tb.2  ICU.

employees without patient contact than in those  with  patient contact (39.9%

Data :o”‘~rn,“g  23 “?oirth; T1.e t*io un\t-. ,i:e:,/‘:?,  :g Pet/W)  and 12
YS 27.6%,  p < O.OOOOOl).  Overall, there  was no significant difference in

nnntl~srf  ,qd.vlddal evalilntw? o: q;;lel;ts ~~:trrnsd  ill the hospitsl mean SH based on vaccination (6.3 SH for those not vaccinated (NV) vs 5.5
<-‘?c  t9 Ox/O’,  HCS  g,zthered.  i;SlS (nzsl)  proved to t,e Xrong’y SH for VA, p =. 13). Sick time was analyzed for workers with and without
corri'atsi wtth ti-.a  n.x::hly  ra:e of Nli$j of We unzts (~0.70;
r’=O..Z!, a result  th.st was  ,,m obpervcd fofor  T!SS (r3.19: r’=3.04:

patient contact. No significant difference in work time lost was observed

p=O.::.:iEl!.  in en~vanqared mhlys~s.  It was fcund  a siro!,g
among workers with patient contact (5.6 SH in VA vs 6.1 SH for NV,

asnx:at.e,,r  w:rh HI r,sC.  for a f:rst TISS  ev&uOtion  greeter inan fP p=O.40) or without patient contact (5.4 SH for VA vs 6.6 SH for NV,
(R.R.=2,fi;  o=DOKX,l)and?.orASlS  greeter~ha!?Z  (RR.=?.;; p=O.ZO).  These data suggest: 1) vaccine did not reduce work absenteeism
p=O.KK”XIl ). In multivarlated  analysts,  no as~)5!etio1  was  found among hospital employees for this influenza season even in the midst of a
betwesn  TISS and nosocom~nl  Infection. The rn-ltlva:lilted  ,351e:!
wnch  best explains The risk of NI, includes  AS13  a!:6 tre time of

community outbreak, 2) hospital employees with tbe greatest potential for

Inirrrmsnt  of the patlent.  ASIS,  prowsed  by NNISS-CDC and transmission to patients were least likely to receive vaccine, and 3) there  is
already  adap:ed, proved to be B better predictor  of the risk Of no evidence chat  influenza vaccine caused employees to miss work due to
no5ocomial  infection than TISS. vaccine-associated effects.

LA The Impact o f REPA  F i l t r a t i o n  o n Airborne

L3
Product Variance in PPD Positivity Rate. Loretta L. Particulates  i n  H e a l t h - C a r e  F a c i l i t i e s .  *BYRON S .  T E P P E R ,

Fauerbach*, Deborah Boeff,  Joseph W. Shands , and EDWARD J. BERNACKI and JOHN  A. SCHAEFER, The Johns

Richard R. Gutekunst. Shands Hospital at the University of Florida
H o p k i n s  I n s t i t u t i o n s ,  B a l t i m o r e ,  M D .

T h i s s t u d y  w a s u n d e r t a k e n  t o determine the
and the University of Florida, Gainesville, FL effectiveness of HEPA filtration for clearing the air of

Annual PPD testing was m-instituted for health care providers in July, particulates generated in a patient room in a health-care

1992 after a 5 year hiatus because of the increasing incidence of T8.
facility. A portable HEPA filtration module was designed tC

A positive was read as 2 10mm. In 1987, the conversion rate was
provide thorough mixing and recirculation of the air in 2
patient  room, to achieve 15 to 25 effective air changes pez

0.13% (Raad, et. al). New testing revealed a 9% conversion rate hour, and not to exceed a sound level of 55 dBA. The rooms

(245 new PPD positive reactionsl2.721  employees tested). A were challenged with bis(2-ethylhexyl) sebacate, average

clustering of positive PPD reactions using Parke Davis Aplisol was
particle 0.3 micron, at levels ten times the normal airborne
partxculate load in the room air supply. Airborne particles.._-_..

identified in an administrative nonjpatient  care area ffM34% 12% were counted with Met One Particle-.Corultars-.-Data.  wera

positivity rate). Investigations to identify active cases or air collected in rooms with 6 fresh air changes per hour,

circulatory problems Were negative. An evaluation of the tuberculin
balanced positive to the corridor, and with doors open ant

testing product was instituted. Parke Davis did not identify any
closed. The HBPA filter module proved highly effective ir
accelerating the removal of airborne particulates. !Jeca,

reported problems with Aplisol. In December, 1992, the Connaught
PPD product was tested on a previously known positive. The

curves show a fourfold decrease in  t ime to  clear t;;
artificially generated particles to background e.g.

reaction was quantitatively the same, but differed qualitatively.
minutes reduced to 6 minutes. Without generated particles,
the filter system reduced the background particulates by 6(

Retesting with the Connaught brand was then instituted. One- percent. With proper placement of the filter module, there

hundred and Eight (108) ofthe”PPD  pas: employees (69%) retested was a corresponding reductioa.in.the  escape of particles intc

negative (93 testing at 0 mm and 15 with l-9 mm). Fifty-one (5 1)
the adjacent corridor. In conclusion  the risk of acquiring
tuberculosis in a health-care environment is a function of

I33%1 remained PPD positive. In conclusion, large scale testing at the concentration of infectious droplet nuclei. The data in

our institution revealed discrepancies in the potency of tuberculin this model system indicate that the recirculation of patient

products. Personal communications lead us to believe that other room air through a HEPA  filter can rapidly reduce airborne

institutions have noticed similar variances in tuberculin potency.
contaminants and, as an adjunct to other infection control
techniques. can reduce the rusk of exposure of health-care
workers to infectious droplet nuclei.
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SHEA
Annual Luncheon

TUESDAY, OCTOBER 19,1993
12:00-2:00 PM

NEW ORLEANS HILTON RIVERSIDE AND TOWERS
NEW ORLEANS, LA

The Society for Hospital Epidemiology of America will host its Annual Luncheon during the
Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC)

at the New Orleans Hilton.

FEATUREDLUNCHEONSPEAKER

To Be Announced

ALSO FEATURED AT THIS LUNCHEON: AN UPDATE OF SHEA’S ACTMTIES

Non Members Welcome

COST: SHEA Member (pre-registered by September 18, 1993) $30
Non-Member (pre-registered by September 18, 1993) $35
(Tickets will be mailed to pre-registered guests)

After September 18, 1993 or on-site registration $40
.----_--_-___-----_------_---L---------.

Registration Form:

PLEASE PRINT OR TYPE NAME(S)

STREET CITY STATE ZIP

Enclosed is payment to cover advanced registration for each person listed above.

$ Total Payment
Make checks payable in U.S. dollars to: The Society for Hospital Epidemiology of America, Inc.
PAYMENT METHOD: Check 0 Credit Card: Visa 0 MasterCard  0 Please note we cannot process American Express.

Account No. Expiration Date Signature

Send Remittance To: SHEA Annual Luncheon
875 Kfngs  Hfgbway, Sufte 200
W&my, NJ 08096-3172
609-845-I 636
609-853-0411 FAX

b Please indicate any disability which will require special assistance:

Unless SHEA is advised prior to luncheon of any special requirements due to disability, we cannot guarantee that service
will be available if requested on-site.
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