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I Tuberculosis (TB) Exposure of Patients and Healthcare Workers
(HCW) by an Infected Healthcare Worker. *J.A. SELLICK,
M.A HARING, D. STUBEUSZ, D. GRIFFEN, A. SULLIVAN-FROHM, R,
STRICOF. Buffalo General Health System, Buffalo, NY and New York State
Deparunem of Health (NYSDOH), Albany and Buffalo, NY.
Four nursing employees from a short stay surglmllpmoedme unit were found to be
tuberculin skin test (TST) converters (purified protein derivitive, Tubersol®,
Connaught) on routine screening in 8/97. Revicw of unit logs and lab records for
Fnor several months revealed RO apparent source of infection. Interviews with
taff members rcvealed that a nurse’s aide, previously known to be PPD positive,
had been ill with cough for wecks. She was diagnosed with active, cavitary TB on
8/29/97. One additional HCW from the unit converted on repeat testing in 11/97.
15 other HCWs from the unit had negative TSTs as did 56 other HCWs who
intermittently visited the unit. All HCW's who converted had closc contact with the
index case. With assistance from NYSDOH, pts who may have been exposed to
the source in Jun-Aug/97 were notified. Letters (with educational materials) were
sent to pts and their physicians advising TSTs (Mantoux, PPD) with results to be
sent to NYSDOH. A telephone hotline also was made available; 144 calls were
received. 873 pts were notified and 369 (42.3%) had TST results sent to
NYSDOH. 15 pts (4.1%) had positive TSTs. None had clinical or Xray evidence
of active TB, and many had other possible TB exposures in the past. Pts exposed
June/mid-, July had similar positive TST rates to those exposed mid-July/August

(4.8 vs 2.5%, x*= 0.569, p=0.45.) Assuming that the index case HCW was likely
to be more infectious over time, higher infection rates would be expected for
individuals exposed later. This was not the case: TST positivity rates were higher,
though not stausucally significant, early in the exposure period.
Evaluation/follow-up of this outbreak was time and cost intensive, but it appears
that only HCWs with close contact to the source converted TSTs.

RISK OF TUBERCULIN SKIN TEST (TST) CONVERSION AMONG

MEDICAL STUDENTS (MS) TRAINING AT AN INNER-CITY HOSPITAL
IN A HIGH INCIDENCE AREA. HM Blumberg*, MA Welsh, MJ Sotir, ] Wyndham, JA
Shulman. Emory Univ. Schoo! of Medicine & Grady Memorial Hosplml (GMH), Atlanta, GA.

The resurgence of TB in the U.S. has highlighted the risk of ip p The risk
for MS has been i pletely defined, especially in the break setting. We d rates
of and risk factors for TST conversion among Emory MS as well as the prevalence of a positive

TST at baseline testing following imph of expanded infection control at
GMH. MS spend ~70% of their clinical rotations at this public inner-city hoapital which cares
for ~200 TB patients per year. TST was required every 6 months beginning in 9/92 for MS on
clinical rotations (i.e. 3 and 4™ years). Additional testing was implemented at the time of med
school entry beginning with the Class of 1997 (9/93) and at the start of the 2™ year beginning
with the Class of 1998 (9/95). All TSTs were placed by the Emory student health clinic and read
at 48-72 hrs there or by an attending physician. A posmvc TST wns induration > 10mm. A TST
conversion was defined as a positive test gative test. Tbe L

of a positive TST at baseline was 10.5% (84 of 800 MS in the classes of 1994-. 2000 had a
positive baseline test). Risk factors for a baseline positive test included non-white race [37
{17.8%) of 208 vs. 44 (7.9%) of 563; P<.001], birth outside of the US {40 {33.1%) of 122 vs. 42 {6.5%) of
651; P<.001) but not gender or age. Multivariate analysis revealed foreign birth was associated
with having a baseline positive TST (CR=6.24 [85% Ci, 3.56-10.84) P<0.001). Over the 1847.4
person-years worked, 14 (2.0%) of 716 susceptible MS converted their TST, yielding a
conversion rate of 0.76 per 100 person-years. Foreign borm MS had a significantly higher
conversion rate than U.S. born MS, 2,93 vs. 0.50 per 100 person-years (RR=5.91 [95% Cl, 2.05-
17.02], P<0.001). Multivariate analysis of risk factors for conversion indicated foreign birth
{RR=6.34 [95% C1 1.99-20.26}, P=0.002) and age (P=0.02) were associated with conversion but race
was not. The conversion rate for 3" and 4™ year MS was 1.34 per 100 person-years worked;
foreign born MS had a higher rate then U.S. born MS (4.96 vs. 0.94 TST conversions per 100
person-years; RR=5.26 [95% Cl, 1.26-22.01), P<0.01). In summary, U.S. born MS had & relatively
low rate of TST conversion during medical school despite working in a high incidence area.

3

Risk Factors for Nosocomial Multi-Deug Resistant Tuberculosis
(MDRTB) Due to M. borss. “ANGEL ASENSIO, JAVIIR COBO, JOSE CANON,
JESUS OLIVA and ANTONIO GUERRERQ, Hosp. Ramén y Cajal and Univ. de
Alcald. Madrid, Spain.

We have repocted and outbreak of MDRTB-A. borés in our hospital during 1994. In a
previous case-control study we demonstrated nosocomial transmission since the
exposition to 2 MDRTB case in the same ward of the hospital was an independent factor
for development of MDRTB. Neverthcless, in our expetience only 2 minority of the

The sensitivity of a third AFB smear after two previously negative smears in

detecting patients with active pulmonary tuberculosis. MARY-CLAIRE
ROGHMANN, ANWAR SIDDIQUI, MARTHA CONLON AND TRISH PERL. VA Maryland
Health Care System (VA), University of Maryland Medical System (UMMS) and the Johns
Hopkins Hospital (JHH), Baltimore, MD

Three negative acid-fast bacilli (AFB) smears on expectorated sputum (ES) are needed to

discontinue isolation for a patient for whom tuberculosis (TB) is being excluded at the VA and
UMMS while only two induced sputa (IS) are required at JHH. Opetationally the third ES is the
most difficult to acquire since cough is usually diminished after three days of hospitalization.
We performed this study to determine the sensitivity of a third AFB smear after two previously

patients exposed to MIDRTB in a ward became ill. To detect risk factors for develop

of MDRTB after nosocomial exposition in HIV infected patients we performed a case
control study. Case patients were 19 HIV infected patients with MDRTB acquired after
exposition (at least one day in the same ward) to a MDRTB paticat. Coatrol patients
were 31 randomly seleceed HIV infected patienss with nosocomial exposition to MDRTB
cases that did not become ill during the follow-up (48 months). We did not detect
differences between both gmups respect 10 age, sex, tisk factor for 111V, sputum
induction, i clinical stage of disease, isolation of the
source patient, length of exposition and number of source cases to whom the patient had
been expused. We found differences between both groups for the following variables :
ward in which occurred the exposition, exposition to index case, exposition being in
individual room and CID4 cell count. Afier control of confounding by multiple logistic
regression three variables remained associated to develop MDR1T'B : exposition to index
case (OR 9.5, C1 2.0-44.3; p=.004), exposition being in individual room (OR 0.1,CI
0.01-1.03; p =.052), and less than 50 CD4 cells/mm*(OR 5.1, CI 1.1-24.7; p=.042).
The risk of dnclopmem of MDRTB after exposition depends on the grade of

p d by a low CID4 cell count. The index case seems to have
been more mnugmus Tospitalization in dn individual room would. had protector effect
for acquisition of MDRTB.

gative smears. All patients (n=118) with active pulmonary TB diagnosed at three urban
medical centers (VA,UMMS,JHH) from 1990 to the present were included in the study.
Microbiology and infection control records were reviewed to determine the date of the first
positive culture for M. tuberculosis. AFB smears on all respiratory specimens: ES, IS, and
bronchoalveolar lavage (BAL) s’ubsequent to the day that culmm was taken, bul prior to therapy,
were reviewed. AFB smears were d by

py using a fl
stain.
Source Number Number Sensitivity | 85%
Positive evaluable Confidence

tients Interval

First €S 7 86 55% 44.65%

Second ES in which first ES negative 18 5% »-27%

Third ES _in which first two ES negative 7 0% )-40%

One BAL 21 14% 3-38%

One 1S 1 3B% 1-88%

Our results, though limited by sample size, suggest that the second and third AFB smear ina
patient with one or two prior negative smears adds little to detecting patients with active TB. The
sensitivity of BAL and IS cannot be compared to that of ES because IS and BAL were
performed on patients who could not produce ES. Given the low prevalence of active

losis is our patient population (e.g. 6 TB patients per year for a 200-bed acute care
hospital), isolating patients until a third smear is obtained is unlikely to be cost-effective,

5 Puudo-Outbrnk of M b: lum tuberculosis A fated With
*CINDY M. GROSS, CAROL
A. STAMILIO, ROBERT L. SAUTTER ROBERT J. KANTOR AND LISA 8. TKATCH,
PinnacleHealth System, Harrisburg, PA.

Between March 15, 1997 and May 17, 1997 the PinnacleHeaith System (PHS)
microbiology department notified the infection conirol department of five patients whose
acid fast bacilli respiratory cultures had grown Mycobacterium tuberculosis (Mtb). One
specimen was smear positive and this patient had a typicai presentation of pulmonary
tuberculosis (Ptb). The identification of Mtb In five different patients in a short time span
was unusual. Case review did not suggest a common source exposure. Three of the
five patients were referred to the Pennsylvania Departmem of Health (PaDOH) for
continuum of care. Consultation with the PaDOH i ious physician led
that two of these patients had clinical presentations that were not consistent with Ptb
(negative PPD, negative chest radiograph). Contact lnveshgatlon resulted inno PPD
converters among their family or close Further ir 1 losed that the
actual laboratory pr g of the five sp 1s took place within a five day period.
The smear positive specimen was the first processed. Infection control consulted with the
PHS microblologist to determine if the specimen processing procedure could have led to
cross contamination. The microbiologist determined that bottles of phosphate buffer
utilized in processing could last for several days until depleted. It was possible that the
buffer had become contaminated during the prooessmg of the smear positive specimen.
in support of this hypothesis, all isolat: da ) antibiogram (resistance to
streptomycin only) DNA analysis conﬁrmed matching fingerprints. Attending physicians
were notified that cross contamination may have occurred and the microbiology
department begen to aliquot the buffer and discard all unused reagents daily. Although it
is possible that all five pati were i d with Mtb, there is strong support for the
hypothes»s that Cross ocntarnlnahon occurred during processing. A vigilant tuberculosis

program and eff interdisciplinary communication will facllitate timely discovery of have “typical” risk factors. We emphasize that MDRTB must be considered for
similar situations. The importance of correlating laboratory test results with clinical all patients until susceptibility tests are available.
p ion should not be underesti d

Drug Resistant Tuberculosis (DRTB) at a NYC Hospital Center -
Emergence of MDRTB in Patients Without Typical Risk Factors?
*BARBARA SMITH, ELOISA SANTOS, MARY ELLEN GILLIGAN,
GEORGE MCKINLEY, MICHAEL LANGE and EMILIA MIA SORDILLO.
St. Luke’s-Roosevelt Hospital Center and Columbia University College of
Physicians and Surgeons, New York, NY,

In the early 1990s, major risk factors for DRTB at our Hospital Center
were HIV infection, prior hospitalization, homelessness, or prior TB. To
identify whether these characteristics remain the dominant risk factors, we
reviewed all DRTB cases from January 1996 through October 1997.

24 Patients (age, 8-87 years; M:F = 19:5) had DRTB; 10 isolates were resistant
to streptomycin (S) only, 3 to isoniazid (I) only, 3 to rifampin (R) only,

2 to both I /R, one to both I/S, and 5 (20%) to both /R and at least 1 other
drug (MDRTB). Overall, 10. DRTB cases (42%) were HIV seropositive
(HIV+), 5 were HIV seronegative (HIV-), and 9 refused testing. Of the
non-HIV+ cases, 4* were foreign born, 2* were physicians (*one foreign born),
and one had repeated hospitalizations for sickle cell disease. None were
homeless. Of the 5 cases with MDRTB, only 1 was HIV+; 3 were HIV-, and

1 (not tested) was elderly and without known HIV risk factors. No MDRTB
patients were foreign born, had prior TB or prior hospitalizations, or were
homeless, although 2 patients had lived in congregate settings. Thus, in
contrast to most cases of DRTB, the majority of current MDRTB cases did not
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Central Venous Catheter (CVC) - Associated Blood Stream Infection (BSI)
in Canadian Intensive Care Units (ICUs) D.L. HOLTON ', J. CONLY #, S. PATON
3, J. EMBREE ¢, G. TAYLOR * , W. THOMPSON ¢ , CANADIAN HOSPITAL
EPIDEMIOLOGY COMMITTEE (CHEC), CANADIAN NOSOCOMIAL INFECTION
SURVEILLANCE PROGRAM
""Medical Epidemi *Toronto Hospital, *Toronto, Health Canada, “Health Sci

Antiinfective Efficacy of Central Venous Catheters Impregnated with

Minocycline and Rifampin VS Chlorhexidine Gluconate and Silver

Sulfadiazine: A Prospective, Randomized, Multicenter Clinical Trial
R DAROQUICHE,* I RAAD, S HEARD, K RAND, N KHARDORI, R HARRIS,
S BJORNSON, G MAYHALL, Baylor College of Medicine, Houston, TX, Univ of
Texas MD Anderson Cancer Center, Univ of Massachusetts, Univ of Florida,

Centre, Winnipeg, ‘Capital Health Authority, Ed “Moncton Hospital, M

The rate of CVC-associated BSIs occurring in Canadian ICUs and risk factors associated
with BSIs were studied in a 6 month active prospective surveillance and case-control
study that occurred in CHEC fixcilities. 3,696 CVCs (2 531 patients) were enrolled. 182
BSIs were reported; 73.2% caused by coagul Staphyl Pooled mean
rates of CVC-associated BSIs per 1 000CVC¢hyswue69madult 6.8 in pediatric, 5.0
in neonatal ICUs and 16.1 for bumn patients, 15.3% of enrolled patients died. BSI or not
removing an infected CVC were associated with death. The type of organism g

Southern lllinois Univ, Univ of Cincinnati, and Univ of Texas Medical Branch.
Central venous catheters (CVC) coated either with minocycline and rifampin (M/R) or
with chlorhexidine gluconate and silver sulfadiazine (CG/SS) were recently reported to
reduce the rates of both catheter colonization (CC) and catheter-related bloodstream
infection (CRBST) and to allow cost savmgs (Ann Intern Med, 1997;127:257-274). We
undertook this large, prospective, It clinical trial to compare the
rates of CC and CRBSI between CVC impregnated with M/R vs CG/SS. Adult
patients requiring triple lumen polyurethane CVC were randomized to receive CVC
xmpregnated with either M/R or CG/SS. The sub and tip of

B

the BS] did not affect outcome (i.c., death) or response to BSI (therapy). Risk factors
associsted with BSls included-Surveillance study: CVCs impregnated with
antimicrobial substances or using needles to enter the tubing; in both the surveillance and
case contro} studies: MmofCVCmmonormmgﬂwCVC\o dmind

were cultured using both roll-plate and sonication techniques. Of a
total of 865 inserted CVC, 738 (85.3%) were cultured and idered evaluable (356
CVC impregnated with M/R vs 382 CVC impregnated with CG/SS). Patients and CVC
in the two groups were comparablé for clinical characteristics and risk factors

antimicrobial therapy or TPN; case~control study: > 21 herapy
orh:ghdosestmds,anwheotomyorawomdoﬂmﬂimnclemwwnd. d

PIegt

disposing to infection. CVC impregnated with M/R were three-fold less likely to be
colomzed (_ > 15 cfu by roll plate and/or > 1,000 cfu by sonication) than CVC

CVCs or use of needles to enter the tubing system were not factors. Factors not
associated with BSIs included anatomical sitc of CVC insertion (when umbilical CVCs

luded), lications during CVC insertion, using the CVC for hemo-dialysis, WBC
count, serum albnmm, age or intubation.

impr d with CG/SS (28/356 = 7.9% vs 87/382 = 22.8-%; p < 0.0001) and were
twelve-fold less likely to produce CRBSI (1/356 = 0.3% vs 13/382=3.4%; p <
0.002). No adverse effects were observed from either CVC. We conclude that the
antiinfective efficacy of CVC impregnated with M/R is significantly superior to that of
CVC impregnated with CG/SS.

Optimal Freq y of Changing | Adi Sets
{IVAS): Is it Safe to Prolong Duration of Use Beyond 3 Days {3D)?
ISSAM RAAD,* HEND HANNA, DEBORAH RICHARDSON, DIMA ABI-SAID, ABEER
AWAD, AMIN ALRAHWAN, CAROL BIVINS, ASMA KHAN, GEORGEANNE MANSOUR
and RAY HACHEM,. The University of Texas M. D. Anderson Cancer Center, Houston,
TX.

Several studies have demor d that the repl; it of IVAS every 72
hours is safe and cost-beneficial. However, the safety of a longer duration of use of
IVAS for 4-7 days (4-7D) has not been evaluated. In a prospective, randomized study,
511 patients were randomized to have their IVAS replaced within 3D or 4-7D. At the
time of IVAS removal, 5-10 mi of infusate were collected through the tubing, voriexed
for 30 seconds and cultured quantitatively. Colonization was defined as > 100 CFU/mI
of infusate and infusion-refated bloodstream infection (IRBS!) was defined as isolation
of the same organism from a contaminated or colonized IVAS and peripheral blood
culture with no other apparent non infusion-related source for the bloodstream infection.
The two groups were comparable in terms of agents given through IVAS and patient
and catheter characteristics. Intent to treat analysis demonstrated a trend towards a
higher colonization frequency in the 4-7D group of 5/232 (2.1%) vs. 1/280 (0.4%) in the
3D group (P=0.1). in addition, there were three episodes of IRBSI, all of which occurred
in the 4-70 group (P=0.09). However, when the 84 patients who received total
parenteral nutrition (TPN), blood transtusions (BT), or interleukin-2 (IL2) through the
IVAS were excluded, the two groups had a comparable rate of colonization [1/240
{0.4%)for 3D vs. 1/188 (0.5%) for 4-70] and no IRBS! were observed in either group.
In conclusion, our data suggest that prolonging the duration of placement of IVAS
beyond 72 hours may be safe and cost beneficial for patients who are not receiving
TPN, BT or iL2.

|0 A Novel Silver-HydrogeHmpregnated Indwelling Urinary

Catheter Reduces CAUTIs: A Prospective Double-blind Trial.
*D.G. MAKI, V. KNASINSKI, K. HALVORSON, P.A. TAMBYAH, University of
Wisconsin, Madison, WI.

Catheter-associated urinary tract infections (CAUTIs) are extremely
comwmon, accounting for 40% of all nosocomial infections and comprising perhaps
the most important reservoir of antibiotic-resistant nosocomial organisms in
hospitals and nursing homes. Little progress has been made in controlling these
infections over the last 35 years. Studies of silver-oxide catheters were very
disappointing. We have studied in a large prospective, double-blind randomized
trial a novel catheter with a hydrophilic siiver-hydrogel coating (C.R. Bard, Inc.)
which inhibits microbial adherence to the catheter surface; the nonmedicated
control silicone catheter was indiscemnible from the study catheter. Overall, 852
newly-catheterized patients were prospectively studied; quantitative cultures were
obtained at insertion and daily thereafter from the sarnpling port and collection
bag. Patients in the two groups were very similar demographically, in mean
APACHE II scores and other risk factors for CAUTI. The overall incidence of
CAUT! was 21.2% in the control group and 15.4% in patients with a silver-
hydrogel catheter (RR 0.72, 95% CI 0.68-0.84, P=0.03). The antiseptic catheter
was most effective in preventing CAUTI caused by enterococci, CNS and Candida
{P<0.01), but had fittle effect on CAUTIs caused by gram-negative bacilli. The
silver-hydrogel catheter was well tolerated, and there were no differences in
quantitative urine leukocyte counts in noninfected patients in the two groups. We
conclude that the novel silver-hydroge! catheter studied provides substantial
protection against CAUTI caused by skin organisms that most frequently gain
access extraluminally -- gram-positive cocci and yeasts — but is marginally
effective against GNRs that more frequently gain access intraluminally, and is a
major advance for prevention of CAUTI without selecting for resistant organisms.

I I domized Ci Study of Sl ted Urinary Catheters in Hospitalized
Patients. *TB KARCHMER, CA MUTO, EG CAGE, BA STRAIN, and BM FARR
University of Virginia Health Sciences Center, Charlottesville, VA.
Background: Cathet i urinary tract infe (UTIL,) account for 40% of nosocomial
infecti N ial UTT cause b in 2% - 4% of patients with a case fatality rate
between 13% and 30%. The overall mortality of patients with UTI, is nearly three times higher

than for nonb iuric patients. ial UTI, can mult in morbidity and mortality as well as
increased length of hospital stay. Silver has b qualities, is non-toxic and is effective in
other settings, such as controlling burn wound infecti Two randomized studies involving
mostly male post-surgical patients not iving antibiotics found d d rates of bacteriuria in

patients with silver-coated (SC) latex foley catheters. Three other studies showed conflicting
results with a different SC catheter. Methods: We conducted a 12 month study
comparing rates of UTI, in patients with SC latex foleys (Bard, Covington, GA) and those having,
uncoated latex catheters. Hospital wards were randomly divided into two groups. Group I was
stocked with the SC foley while group il used uncoated catheters. After six months, group I
switched to uncoated catheters and group 11 to SC catheters. A cost-benefit anlaysis was
conducted using estimates of the excess cost per UTI from the CDC of $680 (MMWR, 1992,
41:783) and from a U.of Utah study of $3,803 (both in 1992 dollars). The price of all urinary

h and comp was obtained from the . The number of foley-related
was d from a hospital p datab: &g:uhs. Total rates of UTL, for the
yeur prior to the study were 0.93 infections per 100 patients and 2.20 infections per 1000 patient-
days. 338 UTI, occurred among 27,878 patients using 13 902 foleys during the study period.
Thirteen UTI, (3.8%) were licated by dary b ia. The relative risk of UTI, per
1000 pt-days was 0.81 (95% ClI, 0.65 to 0.99, p = 0.054) based on randomization to SC catheters
compared to uncoated catheters and 0.52 (95% Cl, 0.41 t0 0.65, p < 107) based upon actua!
catheter usage. The relative risk for UTI, per 1000 catheter-days in ICU patients using SC foleys
was 0.53 (95% C1, 0.35 to 0. 78, p = 0.0011). Annual savings to the hospital from using SC
foleys ranged from $8,400 to $671,000 in cost-benefit analysis. Conclusion; The risk of UTI,
declined by 19% on wards randomized to SC foleys and by 48% when the SC catheter was
actually used, which appeared to offer significant cost benefit.

12

Description of an Infection Control Course for House Officers (HO)
and Medical Students (MS). RJ SHERERTZ, DM WESTBROOK, KS
GLEDHILL, SA STREED. Wake Forest University/Baptist Medical Center,
Winston-Salem, NC

In June 1996, all new HO (124) and rising third year MS (102)
participated in a one day course aimed at achieving better standardization of
existing infection control practices. HO and MS were instructed in isolation and
handwashing, arterial p , insertion of peripheral venous catheters and
urinary catheters, phlebotomy, blood draws through lines, and lumbar puncture;
only HO were instructed in insertion of arterial lines and central lines. All
instruction, except the isolation and handwashmg required hands-on partlclpatlcn
by the HO and MS. Each HO was required to the number of p
they had done prior to the course. Notably 10 — 15% of HO had never prewously
performed a lumbar puncture, inserted a central line or inserted a peripheral line.
As a measure of the effectiveness of the course the frequency of using full size
sterile drapes for central line insertion was monitored and surveillance of central
line related and associated infection was performed. The baseline frequency of full
sterile drape use in the year prior to the course was about 30%; it increased to
>90% in four subsequent surveys during a 6 month period following the course.
The prospectively determined ICU central line infection rate for the year
preceding the course was 4.55/1000 patient days versus 3.35/1000 patient days for
the year after the course (P<.03). The apparent 26% reduction in our central line
infection rate suggests that standardization of our infection control practices
through a course, may be a cost-effective way to decrease infection control-related
adverse outcomes.
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I 3 Vancomyci i i (VRE) in ICU: transmission dynamics,
persistence and the impact of infection control programs.
M. BONTEN®*, D. AUSTIN, S. SLAUGHTER, R.M. ANDERSON, R.A, WEINSTEIN, Univ
Hosp Maastricht, The Netherlands; Wellcome Trust Centre for the Epidemiol of Infect Dis,
Oxford, UK; Cook County Hosp and Rush Medical Schoo!, Chicago, IL.

Colonization with VRE is endemic in many U.S. hospitals, especmlly in ICUs.

Endemicity persists because of the i of colonized patients and cross-
acquisition of VRE on the ward, as a result of lapses in compliance with infection conirol
measures. In addition, antibiotic use may stimul isition of VRE colonization. Based

on epidemiological data from studies performed in Cook County Hospital (Ann Intern Med
96;125:448 and Lancet 96;348:1615), we created a mathematical framework, based on vector-
borne discases (Ross-MacDonald equations). The actual endemic preval of VRE was
36% + 17, admission prevalence 15%, comphance with handwashmg 50% + 10 and the
proportion of patient-days with 3rd ! ins and/or ycin use was
55%. Usmg these data, the model facilitates quantitative definition of the relative impacts of
different i ion control pi (handwashing, cohorting of staff-patient contacts and
control of nnllbloncs) and gcncrates criteria for control or eradication of VRE. Multiple
lations showed llent agreement b model predictions and the

observed pattern. Our model shows that the endemic prevalence of VRE will increase with an
lncrease in the admi p , that VRE preval linearly in resp: to

d handwashing it that the resp: to staff-patient cohorting is quadratic,
and that the benefit of reduced antibiotic use is optimal when the endemic prevalence still is
tow.

This is the first th ical fi k of ission dynamics of an ICU-pathogen
which is based on epidemiological data. Once VRE endemicity has been established
cohorting of staff-patient contacts is likely to be the most effective control measure. The fevel
of compli with infection control needed for effective control depends on the
endemic prevalence, but is likely to exceed g Ily published li rates.

T4 tncepenten ks tor Vaseompct et Evtroocc

nter ium ln
Hemodlalysns Patients. T GARRISON" P TRAYNOR, D WINDUS, §
LY, C BULLINER, L MUNDY, Barnes-Jewish Hosp. & Wash U. Sch of Med, St.
Louis, MO.

Focused surveillance for enteric vancomycin-resistant Enterococcus faecium (VREF)
began on 4/28/97 due to rising rates of VREF on our Acute Dialysis (AD) unit. Enteric
VREF ing occurred on admission and weekly, Contact isolation for VREF was
required, The AD unit was cleaned nightly with quaternary ammonium salt disinfectant
using a 5 minute dwell time. The objective of this study is to determine independent risks
for enteric VREF. Drug exposure was categorized by spectrum of activity on intestinal
flora: If a ptreceived 1 or multiple drugs in an antimicrobial class, it was counted as a
positive exposure Resuits: Over 30 weeks, VREF was detected in 44/264 (16%) pts, of
whom 25 (57%) were Caucasian, 23 (52%) were women and the mean age was 58 (range
19-93). Demographics were not different for the 220 non-VREF pts. The mean length of

ive hospital exp (LOE) prior to VREF acquisition was 26.9 days ( median
20). The total number of antimicrobial drug exposures per VREF pt was 3.7 and 2.8 for
non-VREF pts, Exposure to anaerabic agents (OR 3.89; CI 1.96 - 7.12; p< 0.0001) and
exposure to antifungals (OR 3.48; CI 1.69 -7.17; p< 0.001) was significantly more common
in VREF pts, while exposures to gram positive antimicrobials (OR 2.16; C] 0.63 - 7.41
p=0.22), gram negative agents (OR 2.85; Cl 0.08 - 9.69; p=0.09) and cephalosporins (OR
2.29; C1 0.85 - 6.13; p=0.09) were not. Exposure to medications suppressing gastric acid
secretion occurred in 40/44 (91%) VREF pts (OR 3.02; Cl 1.03 - 8.37; p=0.04),
Multivariate analysis identified LOE (OR 1.02;Cl } 02 1.04; p=0.042) and exposure to
anaerobic agents (OR 2.78; C1 1.26 - 6.12; p=0. 014) as independent predictors for VREF.
Conclusion: AD pts are at risk for acquisition of enteric VREF through cumulative
exposure to the ial envi and to bic agents. We suggest contact
isolation for VREF pts, th gh cleaning of the i and further evaluation of anti-
anaerobic drug impact upon gastrointestinal flora.

‘

| 5 A Meta-Analysis of the Association B v yein Tr A2}
and Vancomycin Resistant Enterococci (VRE). *YEHUDA CARMELI AND
CHARLES HUSKINS, Beth-Israel Deaconess Medical Center, Children's Hospital, and Harvard
Medical School, Boston, Massachusetts.
Numerous studies have examined the association of VT and VRE with variable results.
Methods: We hed published reports and abstracts and identified US studies comparing VT
among patients with VRE and trols. Ecological studies of in use and
VRE were not includgd. We examined sources of heterogeneity in these studies in regard to the
definition of cases and controls and adjustment for length of hospital stay (LOS). The
DerSimonian & Laird model was used to determine the pooled odds ratios (OR) and 95% Ct for
the association of VT and VRE. Heterogeneity was defined by the Q statistic, p<0.05. Resuits:
All 18 studies included were case-control studies. Only 50% found a significant association, but
all found an OR >1. The pooled OR for the 18 studies was 4.6 (3-6.9). There was significant
heterogencity among the results. Ten studies that identified cases by surveillance cultures had a
lower pooled OR (3.24; 1.64-6.4) than 8 studies that identified cases by clinical cultures (7.45;
4.3-12.9). The lmcr 8 studies showed slgmﬁcam heterogeneity: 4 studies used controls with
siti 1 (VSE) i ion and had a hlgher pooled OR (10.67; 4.9-
23.1) lhnn 4 studies that used Is with no fection (3.67; 1.4-9.5). After
excluding the 4 studies using VSE controls, no heterogeneity (p = 0.5) was found among the
results of the ining 14 studies, irrespective of case definiti thenr pooled OR was 2.93 (2.1-
4.1). Only 4 of these 14 studies adj for LOS by isti or hing. After
adjustment for LOS, these studies had a pooled OR that was much lower and not significant
(1.26; 0.7-25). C i Initial ination of the 18 studies pointed to a strong
association between VT and VRE. Howcver, there was substantial heterogeneity in the results,
attributable mostly to different d ions of is and adj for LOS. A subgroup of

I 6 Vancomycin Use in a University Medical Center: Effect of 2

“Vancomycin Continuation Form”. *MARTIN E. EVANS, ERICT.

MILLHEIM and ROBERT P. RAPP, University of Kentucky Schools of Medicine
and Pharmacy, Lexington, KY

We previously analyzed vancomycin use of in our 461-bed tertiary care hospital
and found that only 35% of the orders written were consistent with HICPAC
guidelines (Evans and Kortas, Infect Control Hosp Epidemiol, 1996;17:356-359). In
July 1997, we instituted a policy that allowed physicians to prescribe the drug, but
required them to complete a “vancomycin continuation form” if they wished to
continue the drug beyond 72 hours. The form required physicians to document that
use conformed to HICPAC guidelines. If use was not consistent with guidelines, if
the drug was not approved by infectious diseases, or if no form was completed, the
drug was automatically stopped. A clinical pharmacist and infectious diseases
specialist monitored the use of vancomycin prospectively and interacted with
prescribers when indicated. No educational efforts were undertaken before
institution of the form. Vancomycin use fell from a mean of 1,542(+421)gm/month
in the 6 months before institution of the form to 682(+205)gm/mo after institution of
the form (p<.05, signed-rank test), and expenditures fell from $7,578(+1,739)/mo to
$3,661(+1,271)/mo (p<.05). This represented a savings of >$23,000 in the first six
months of the program, The percent of drug use judged appropriate after 72 h rose
to 98%, however, the number of orders initially meeting HICPAC criteria did not
|ncrease Inappropriate one time use for surgical prophylaxis and renal dialysis

P

studies that adjusted for LOS showed only a weak and ignificant iation. B the
likelihood of VT and VRE both increasc with longer LOS, lack of adjustment for LOS
overestimates their association. The results of this study may not apply to the ecological impact
of vancemycin use on the spread ¢f VRE.

p was most problematic. A “vancomycin continuation form” monitored
continuously by clinical pharmacists and infectious disease clinicians can decrease
use and save money. Educational efforts may be requited, however, to increase
initial compliance with HICPAC guidelines.

I 7 Impact of Clinical Practice Guidelines (CPGs) on V: i (VANC)usein
Adult Intensive Care Units (ICUs) at U.S. Hospitals. SK FRIDKIN*,
EDWARDS, SC PICHETTE. ER PRYOR, JE MCGOWAN Jr., DH CULVER, FC TENOVER,
RP GAYNES, and I ive Care Antimicrobial Resi id gy (ICARE) Hospital

18

Enterococci (VRE) Preval
MA SCHOUTEN*, JAA HOOGKAMP-KORSTANJE, CJM BARTELS, HJGR
ROELOFS-WILLEMSE, YJM PETERS, A VOSS. University Hospital St Radboud,

CDC and Rollins School of Public Health, Emory University, Atlama. GA
To examine intravenous VANC use and antimicrobial control policies, we analyzed data
collected prospectively during 1996-97 from 108 adult ICUs rep ing 41 U.S. hospital
participating in ICARE. VANC use was analyzed as no. of defined daily doses/1000 ICU-patient-
days (DDD). In N ber 1997, 38 hospital leted surveys describing formularies,
hanisms 10 optimize the use of antibiotics, and details of infectious disease CPGs (i.e.,
diagnosis-based, criteria for appropriate use, method of dissemination). The median VANC use
was lowest in coronary (25.6, p=.001) and highest in surgicat (87.6) ICUs ( p=0.003) compared
to other ICUs. Factors associated with high VANC use included no. of hospital beds (Spearman
correlation coefficient {£]=0.34, p<0Q1), rate of S. aureus resistant to methicillin (MRSA)
(r=0.34, p<.001) and rate of central li d blood: infection (r=0.26, p=0.01),
averagc length of stay (r=0 20, p= 04), brm not rate of nosocomial pneamonia or urinary tract
bial conteol policies for VANC, neither approval
requirements (n=6), automatic stop orders (n=24), antibiotic order forms (n=8), or pharmacists
participating in clinical rounds (n=19) was associated with less VANC use. However, those ICUs
with CPGs placed in patients’ charts had s:gmﬁcanﬂy less VANC use (medlan 59 vs 99 DDD,

p=.05) than other ICUs. We performed linear ine the above
factors and found MRSA rate, ICU type, bloodsuum mfecuon rate, hospnal size, and CPGs
placed in patients’ chart tobe i d fore, controiling for the the above
factors, CPGs placed in patient’s charts was assocnated with significantly less VANC use. In

y, ICU ch istics must be lled for when paring VANC use b
diﬁmm lCUs. Efforts 1o improve VANC use should focus not only on the use of CPGs, but also
the method of dissemination of CPGs.

Nij , The Netherland:

We determined the pan-European occurrence of VRE by conducting a
prevalence study in 49 hospitals representing 25 different European countries,
Israel and Turkey. During the first quarter of 1887, each participating laboratory
was asked to collect a maximum of 100 consecutive clinical isolates, presumptively
identified as Enferococcus species by the local standard methods. So far, 1967
strains from Austria, Belgium, Bulgaria, Croatia, Czechoslovakia, France,
Germany, Greece, Hungary, Italy, Latvia, Lithuania, Netherlands, Poland, Portugal,
Russia, Spain, and Sweden have been evaluated (identification and MIC
determination) in our laboratory. Species identification was performed in an MIC
system using 10 biochemical reactions. Susceptibility to currently used and
investigational antibiotics, including glycopeptides, quinoiones, and B-lactams was
performed according to NCCLS standards. Isolates were from the urogenital tract
(51%), digestive tract (21%), skin (11%), respiratory tract (5%), blood (4%), and
other sites (8%). Most isolates derived from adults (80%) with equa! distribution

among males and females. 75% of the pati were hosp 1 i ive care
20%, ward 80%), 25% came from the out-patlents department. Only a few patients
(3.3%) received dt d glycopeptide therapy during the study period.

Identification yielded Enterococcus faecalis 81%, Enterococcus faecium 15%, other
enterococcal species 4%. The overali VRE prevalence was 1.2% (out-patients
0.8%, hospitalised patients 1.3%), ranging from 0% 1o 7.6%. From the 24 VRE
strains isolated so far, 7 VRE strains originated from one center. Since four of
these strains furthermore came from the same unit (hematoliogy) an outbreak was
suggested. Excluding this center, the pan-European prevalence of VRE in the
countries evaluated until now is less than 1%.

Conclusion: at this moment VRE prevalence among clinical isolates in Europe is
low, in the hospitalised patients as well as in out-patients.
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'T9 Healthcare Worker Handwashing Rates On High Risk Wards. *CA MUTO, MG 2_0 Intensity of Patient Care Is a Major Factor for
SISTROM, BM FARR. University of Virginia Health System, Charlottesville, VA. Noncompliance with Handwashing
Handwashing has been ad: dasani control for 150 years. Bryan et al

reviewed the results of 18 studies and concluded that hand hygiene may influence nosocomial
infection rates and deserves ion. Larson d 37 studies published between 1989 and
1994 and found that healthcare workers washed their hands only about half the time. Some have
advocated the use of 70% alcohol for disinfection of hands because this is more rapid than soap
and water handwashing and thus may have better compliance. A major perceived disadvantage of
alcohol hand products has been its drying effect on the skin, but incorporation of a moisturizing
qcnt has be:n reponed to result in alcohol being better tolemcd than soap and water handwashing.
Ani ion of user pref foré i ilable alcohol hand products was
conducted. The product selec!ed by most users as most pleasmg to their hands was chosen for use
in 8 mldy of hmdwlshmg rates on 2 wud.s at high risk for nosocomial infection and spread of

ial resistant path C d by unob observers during 126
opportunities on these 2 wards one month before introduction of the alcohol was 60%. Physicians
were most compliant with 83% washing followed by nurses (60%), technicians (56%), and
housekeepets (36%) Dlspemen were then placed by the door in every room on these 2 units and

paign was waged during the first week of their use emphasizing

dut the alcohol was effective and required less time to use. Prolink Hand Sanitizer dispensers
(Golo Industries, Akron, OH) were used containing 62% ethyl alcohol with water, isopropyl
alcohol, and emollients propylene glycol and isopropyl myri After one month of use and
following a change of rotations by medical staff, compliance was again measured. Overall hand
cleansing declined to 52% of 114 oppomlmt\es to wash. Nurses were most compliant with a me of
67%, followed by technicians (57%), physi (29%), and h keepers (25%). The physi
rate changed significantly, dectining by more than half. Overall, the alcohol product was used in
only 16% of handwashing opportunities (31% of all cases in which hands were cleansed). We
conclude that simply placing dispensers containing 8 mpxdly uctmg h.md cleansing product by
hospital room doon and pmvndxng a bnef ducati paign was ineffective,
An ongoing is now bemg planned with further observations of

Didier PITTET", Philippe MOUROUGA, Thomas V. PERNEGER, and the members of the infection
Control Program. University Hospitals of Geneva, Switzerland.

Context : Transmission of microorganisms by hands of health care workers is the main source of
cross infection in hospitals, and can be effectively prevented by handwashing,

Objective : To delermine factors associated with noncompliance with handwashing during routine
patient care In a teaching hospital.

Observed events : 2834 opportunities for handwashing observed over 2 weeks in preselected
hospital wards. Structured observations concemed nurses (66%), physicians {10%), nursing
assistants (13%) and other personnel {11%).

Main outcome measure : Compiiance with handwashing practices.

Resuits : The average compliance with hanwashing was 48 percent. In multivariate analysis,
noncompliance varied by type of staff (nurses performed significantly better than other groups) and
by hospital ward (compared with intemal medicine, intensive care units fared worse (odds ratio
(OR) 1.6, 95% confidence intervat (Clss) 1.3-2.1). In addition, noncompliance was worse during
procedures with a high risk of contamination (OR 1.7, Cles 1.4-2.1), and with increasing intensity of
patient care: compared with 0-20 opportunities for handwashing per hour of care, 21-40, OR 1.6,
Cles 1.3-2.1; 41-60, OR 2.5, Clss 1.9-3.2; >60, OR 2.2, Clgs 1.6-3.0). Finally, compliance improved
on week-ends (OR 0.5, Cls 0.4-0.7).

Conclusions : This study confirmed modest levels of compliance with handwashing in a Swiss
teaching hospital, Compliance vaned by hospital ward and by type of health care worker, which
suggests that & d od may improve the situation. Importantly, compliance
was lower when Inhensaty of care was htgh suggesting that reductions in health care personnef
may have a negative impact on the quality of patient care,

compliance.
2 I Surveillance of Handwashing Episodes in Adult Intensive Care Units by
Measuring an Index of Soap and Paper Towel C ption Correlated with Hand i

22

Handwashing Compliance by Health Care Workers: The impact of an

frequency. *MARVIN . BITTNER, EUGENE C. RICH and KAY L. RYSCHON. VA Medlcal
Center, Creighton University, and University of Nebraska Medical Center, Omaha, NE.

In reducing nosocomial infections and the transmission of multi-drug-resistant
organisms, handwashing (HW) is the most important single measure; but HW compliance
is maintained at high levels only with sustained monitoring and feedback. Because direct
monitoring is labor-intensive, we sought to develop an index of how frequently
handwashing episodes (HWE) occur. We did so using indirect measurements that are
inexpensive enough to allow indefinitely sustained monitoring and feedback. An observer
counted HWE in an 8-bed medical intensive care unit (MICU) open ward with $ sinks for
10 four-hour daytime observation periods encompassing 409 HWE. Similar observations
were made in a 9-bed surgical intensive care unit (SICU) open ward with 3 sinks for 7
periods encompassing 350 HWE. The observer also measured soap dispenser weight, paper
towel weight, and paper towel stack height at the beginning and end of each period. Mean
HWE per occupied bed per hour was 2.92 with a standard deviation of 0.77 for MICU (3.35
+ 070 for SICU). Correlation (r') with HWE was 0.45 for soap consumption, 0.91 for
paper towel weight, and 0.77 for paper towel height for MICU (0.84, 0.65, and 0.49 for
SICU). Using stepwise multivariate linear regression in SPSS, count of HWE was used as the
dependent variable. This equation was developed for MICU: HWE = 0.0914 x towel
weight change in gm + 0.0601 x soap used in gm. (Coefficients for SICU: 0.0406, 0.276)
For the model, ¥’ was 0.97 (0.98 for SICU), which was better than that for each variable
measured separately. For each model, p < 0.0001. Readily obtained measuremcnts of
soap and towel consumption provide reliable, valid esti of hand in
an intensive care unit. These measurements show promise for the construmon of an
index of handwashmg episodes. Indirect measurements of handwashing frequency show

and Patient Awareness Program. *WERNER E. BISCHOFF, TAMMY M.
REYNOLDS, CURTIS N. SESSLER, MICHAEL B. EDMOND and RICHARD P.
WENZEL, Medicat College of Virginia, Campus of Virginia Commonwealth University,
Richmond, VA
The efficacy of () p to pi it inf has been
clearly demonstrated. However, under routlne conditions the hw-compliance of heaith
care 0 (HCWSs) low. The goal of this study was to
investigate the efficacy of an education and patient awareness program. The hw-
compliance was measured in two ICUs (medical ICU {MICU] 12 beds; cardiac surg. ICU
[CSICU] 10 beds) and one general medical ward (27 beds). Direct observations were
undertaken for 40hrs in each ICU and i ices were on soap (s) and
chlomexldlna © dlspensers in all lh(ee unns After six weeks without intervention an
prog! was introduced in both iCUs (8 in-services/iCU) and patient
flyers were d initially to al on the g ward and
then every new This was by a sscond six week period. Without
intervention HCWs washed their hands prior to and after defined events in 9% and 22%
(MICU) and 3% and 13% (CSICU), respectively. After education the hw-rates indicated a
slightly higher compliance (MICU: 14%/25%; CSICU: 8%/13%). Similiar resuits could be
found using the counting devices (MICU: before 120[s] and 17[cl/pat.day; after 142{s]
and 24[c]/pa1 day, CSICU: before 109/pat.dayls); after 93/pat.day[s]). In the general
ward the baseli i was 34/pat.day(s) and 4/pal.day(c). After fiyers
were distributed, there was no increase in soap utitization (30/pat.day[s); S/pat.dayfc}).
Both interventions failed to improve hw-compliance rates. A fast and safe hw-device with
easy access could be a solution for this problem. The efficacy of patient awareness
flyers is probably limited by health conditions and the low sociceconomic status of many
patients. Utilization of such fiyers alone proved to be insufficient in generating the social

Didier PITTET*, Sasi DHARAN, Thomas V. PERNEGER, and the members of the infection
Control Program. University Hospitals of Ganeva (HCUG), 1211 Geneva 14

Background: Transmission of microorganisms by the hands of health care workers (HCWSs) is the
main route of spread of nosocomial infections.

Objective: To study the dynamics of bacterial contamination of the hands of HCWs during routine
patient care in a large teaching hospital.

Methods: Structured observations of 417 episodes of care were conducted by trained, extemal
observers. Each observation period started after a hand cleansing procedure and ended when
the HCW proceeded to clean his/her hands or at the end of a coherent episods of care. At the
end of each period of observation, an imprint of the five fingerprints of the HCW's dominant hand
was taken on and bacterial colony counts were quantified. Regression methods were used to
model the intensity of bacterial contamination as a function of predictor variables: method of
hand cleansing, use of gloves during patient care, duration and type of care, and the hospital
ward,

Results: Bacterial contamination increased linearly with time on ungloved hands during patient
care (on average: 16 cfu per min, 95% confidence interval 11.21). Patient care activities
independently and significantly (all p < 0.05) associated with higher contamination levels were
direct patient contact, respiratory care, handling of body fluid secretions, and rupture in the
sequence of care. Contamination levels varied with hospital location, the medical rehabilitation
ward having higher rates than other wards. Finally, simple handwashing before patient care,
without effective hand antisepsis, was also associated with higher colony counts (p=0.03).
Conclusions: Both the duration and type of patient care influence hand contarmination.
Furthermore, as hand antisepsis was superior to handwashing, intervention trials should explore
the role of systematic hand antisepsis to reduce cross-transmission in hospitals.

I for an inexp system of hand g surveitlance useful for providing pressure on HCWSs to wash their hands.
feedback on handwashing.
23 Dynamics of Hand Contamination during Routine Patient Care. 24 Glove Leakage Rates as a Function of Latex Content and Brand: Caveat Emptor.

*MG SISTROM, CA MUTO, ] NEAL, BA STRAIN, BM FARR. University of
Vlrgnm Health Syslem, Charlotesville, VA.
‘When the CDC ad d Uni jons in 1987 studies were conducted to determine
optimal gloves for use as barriers agpinst dt Multiple studics showed that
sterile surgical gloves were significantly less likely to leak than nonsterile exam gloves and latex
gloves were less likely to leak than vinyl gloves (JAMA 1993; 270:350; ArchIntMed 1989). Glove

use increased from 1 biltion pairs per year in the US in 1987 to 10 billion pairs in 1996 with latex
gloves accounting for a large majority. Between 1988 and 1995 there were more than 1,600
reports to the FDA of allergic to latex ini including 23 deaths, Due to
concern about the risk of allergic reactions and concern lha! increased use of latex gloves resulted
in increased rates of sensitization, NIOSH published an alert in 6/97 suggesting the use of nonlatex
gloves for activities unlikely to involve contact with infectious materials and the use of powder
free Jatex gloves wnh mhu:ed Iatex protem content if latex gloves were chosen for protection

inst p ially i We purchased and tested 15 different glove types using the
ASTM sundnrd test method for detection of holes in medical gloves (ASTM D 5151-92) which
involved mounting the glove on a plastic tube (38cm long,6¢m outer diameter,5cm inner diameter)
pouring t liter of tapwater into the glove and visually inspecting the glove for 2 mmulns Half of
the gloves were tested straight from the package and half after a standard loped
by Komiewicz et al (JClinMicro 1990; 28:787). 9 sterile surgical glove types (5 high powder, hlgh
latex, 2 low latex, and two nonlatex ) and 7 exam glove types (2 high powder, high latex, 2
fowlatex, and 3 nonlatex) were tested (total=2,359 gloves). Leakage rates were greater for exam
than surgical gloves, and for manipulated vs. unused gloves for both surgical and exam gloves.
High latex surgical gloves from all manufacturers provided an excellent barrier, but significant
differences were observed among low latex surgicai gloves (Ieakage rates of 1% vs 12% after
mlmpnlauon) and all types of exam glova(leuknze rates ranging from 0% to 25% after
). We lude that FDA approval should not be interpreted as suggesting equality of
fe ! prod Some nonpowder and lowlmx gloves may provide

oy
posure to

different

an ive barrier for p ing
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2 5 Gram-Negative Bacteremia: Incidence, Antimicrobial
Resistance and Impact at a large Teaching Hospital.
S.HARBARTH', P. ROHNER, R. AUCKENTHALER, E. SAFRAN, P. SUDRE, D. PITTET
Geneva University Hospitals, 1211 Geneva 14, Switzerland.
Background: Analysis of the incidence and resistance pattems of Gram-negaive bacteremia (GNB) in
hospitals with number of related hospital deaths provides maaningful estimates of the impact of these
infections.
Objectives; To characterize the rates, secular trends, antibiotic susceptibilities and impact of bacteremia
due to Gram-negative (GN) organisms at a large teaching hospital.
Methods: 6-year retrospective cohort study including all patients with GNB between 1889 and 1994.
Trends were analyzed using linear regression analysis. Surviva analysis used a multivariate Cox-
proportional hazard model.
Besults; 1,766 patients had 1,835 episodes of GNB; 61% were community-acquired. Overall incidence of
GNB increased linearly (r=.90, P=.014) trom 7.07 episodes per 1,000 admissions in 1989 to 8.32 episodes
per 1,000 admissions in 1994. After adjustement for the number of blood cultures drawn per year, this
trend was no fonger significant (=22, P=.68). Leading pathogens were: E. coli (48% of all GNB isolates),
Kiebsislia spp (13%), and P. aeruginosa (10%). 321 patients with GNB died {18%). The crude in-hospital
montality in patients with GNB decreased significantly from 20% in 1989 to 16% in 1994 (r=.94, P=.005)
and was markedly lower in patients without GNB (2.5%). Factors independently associated with an
increased hazard of death after GNB were: intensive-care acquired infection (hazard ratio [HR] 1.53, 95%
confidence interval [C/] 1.14-2.05), older age {66 o 79 y: HR 1,81, 95% C11.27-2.56), infaction due to
Kiebsiella spp (HR 1.66, 95% C1 1.15-2.40) or P. asruginosa (HR 1.56, 95% C11.07-2.27), and
polymicrobial infection (HR 1.59; 95% CI 1.15-2.20). Mutiresistance in GN bloodstream isolates was not
associated with an increased risk for death.
Conclusions: The overall incidence of GNB is increasing at our institution due to a detection bias
(increased number of blood cultures). The crude mortality of GNB is decreasing, but the popuiation-
attributable risk for death due to GNB is significant and remained unchanged over the period of the study.

26

logy of Pseud aerugi Infections in Northern France.
*B GRANDBASTIEN, C CATTOEN, Y BERROUANE, D DESCAMPS,
L BOULLLET, B COIGNARD, T LEVENT, MICROBIOLOGY

NETWORK ASSOCIATION REGIONAI.E des CLIN (ARECLIN), Tourcoing, France.

: A preval survey showed that Psewudq aerugi) (PSA), causing
13.5% of ial infecti was ns q as Staph aureus in northern
France. To further study PSA cpidemiology, a 1 y-based regional network has

been initiated. We describe herc the results of the first 6-month study.
Material and methodg: 25 hospital-affiliated microbiology laboratories conducted an
incidence study in spring and then in fall 1996. Data were collected for non repeat
isolates from diagnostic specimens only, and included patient data, specimen, serotypc
and antibiogram. Numbers of beds (b) and admi were used to
rates (IR). Results: 2 755 non repeat isolates from 2172 patients were identified, giving
IR 0f 39.6/100 b and 12.0/1000 admissions. Rates varied greatly between institutions
(median: 33/100 b; Q;: 28.3, Qy: 46.1) and between types of units with 452.8/ 100
intensive care b, 42/100 surgery b, 48.6/100 medicine b, and 13.6/100 extended care b.
In addition, in hospitals with less than 300 b and in thosc with 300 to 500 b, the rates
were 45. land404/100b ively. In larger D , the rate was 67.9/100 b.
The most fre infe was p (IR, 12.6/100 b) Isolates were resistant to
ticarcillin (TIC) in 26% of cases, ceﬁazxdlmc (CAZ) in 8.1%, imipenem (IPM) in
15.5%, amikacin in 17%, and ciprofloxacin in 36.8%. 10.3 isolates /100 b were resistant
to TIC, 3.2/100 b to CAZ. Resistance rate to 1 antibiotic among TIC, CAZ and IPM was
13.4/100 b.

Conclusion: This study confirmed the importance of PSA in the region. Moreover, it
helped organize isolation of patients and provides a rationale for antibiotic policies in
cach institution. Given the frequence of patient transfers between hospltals, this project
will serve to coordinate control measures region-wide.

Yol

27 Gram-Negative Bacteremia (GNB) in a Hemodialysis Unit
Traced to Probable Drain Port C ination, Maryland.

“SUSAN A. WANG, RACHEL B. LEVINE, LORETTA A. CARSON, MATTHEW J.
ARDUINQ, TERESA KILLAR, F. GREGORY GRILLO, WILLIAM R. JARVIS,
MICHELE L. PEARSON, CDC, Atlanta, GA
In the United States, approximately 236,000 pauen&s undergo hemodlalysus
annually; bacteremia is a leading cause of h di related r and
mortality. From December 1998 through January 1997 {study penod), 10 GNBs
occurred among patients at one hemodialysis center in Maryland. To identify risk
factors, we conducted a cohort study, reviewed infection control practices and
water system and dialysis machine (COBE Centrysystem 3, GAMBRO Healthcare)
maintenance and disinfection procedures, and performed cuitures of the water and
dialysis machines, including the waste-handling option (WHO). The WHO is a
drain port solely designed to dispose of saline used to flush the dialyzer before
patient use. During the study period, 94 patients received dialysis on 27 machines;
10 {11%) of the patlents had GNBs. Pathogens causing the GNBs :ncluded

! {n=6), P. (n=4), and Esch ia coli
{n=2), two patients had polymicrobial . Factors iated with GNBs
included receiving dialysis via a central venous catheter (CVC) rather than via an A-
V shunt (10/31 vs 0/563, RR undefined, p<0.001), or dialysis on any of three
particular dialysis machines (7/20 vs 3/64, RR=7, p=0.001). Several dialysis
machines grew E. cloacae, P. aeruginosa, or both organisms. WHO valves, which
prevent backﬂow from the dmm to dialyscs bloodlines, were faulty in 8/26 (31%)

g 2/3 i linked to case-patients.

Pulsed ﬁeld gel electrophoresw pattems of available dialysis machine and patient
E Our study suggests that WHO ports with
incompetent vaives and resultant backflow may be a source of cross-contamination
of dialysis bloodllnes and panents' CVCs. Replacement of faulty WHO valves and
enhanced disinf of dialy hines ended the outbreak.

28 Computerized Monitoring of Antibioti C Il d by

Typing: D ion and of an O of

"Y. CARMEL, D. LICHTENBERG, A. KARCHMER, M. SAMORE. Beth Israe! Deaconess

Medical Center and Harvard Medical School, Boston, MA.

Using automatic computerized monitoring of u.nnblonc resistant pathogens we detected
a 3 fold i in the i of ciprofl aeruginosa (CR-Pa).
The |solanon rate of CR-Pa mcreased from a rate of 2, 5 to 7.5 cases per 1000 hospital

An initial epid; identified a high frequency of antecedent

tre with i in panems from whom CR-Pa was isolated. To find whether
this increase in ciprofloxacin resistance is related to nosocomial transmission or related solely to
the antibiotic treatment molecular typing of CR-Pa was performed simultaneously with the
epidemiological study. Puisc field ge! electrophoresis (PFGE), revealed two groups of CR- Pa.
Group 1- sharing a common PFGE pattern were both to ciprofl in and 1o
(CGR-Pa), and Group 2- isolates were ciprofloxacin-resistant and susceptible to gentamicin and
had each unique PFGE pattem. Using these data we modified the case definition to patient from
which CGR-Pa was isolated; 22 cases and 58 controls were identified between 3/3/97 and 7/7/97.
During the 8 month prior to this outbreak only 4 out of 88 patients with P. aeruginosa had CGR-
Pa (OR 8, p<0.001). The case control study identified two risk factors: Isolation of P.
aeruginosa from a wound (OR 13, p<0.001), and having the podiatry service as the admitting or
consulting service (OR 9, p<0.001). We cultured the hands of the podiatry team, the equipment
and solutions used by the team for wound care. CGR-Pa of the same PFGE pattern was cultured
from saline solution used by the podiatry service for wound care. A non-sterile bottle was filled
with sterile saline solution and was carried in a bag during rounds to wet wound dressing. The
bottle was used for four month for the care of multiple patients and was refilled with sterile saline
when needed. After discontinuing this practice and using a unique sterile solution bottle for each
patient the outbreak subsided.

29 An Unusual Source of Pseudomonas aeruginosa (PA) Infections
in a Neonatal Intensive Care Unit (NICU). GAIL POTTER-BYNOE, ANNE
ZAWACKI, CHRISTINE PSOTA, ANN MACONE, DONALD GOLDMANN and
“EDWARD O'ROURKE, Children's Hospital and Harvard Medical School, Boston, MA
During a 8-week period in 1897, 4 vomhled neonates in our NICU developed
fatal PA pneumonia with dary bl (BSI). Two cases occurred
despite comprehensive tradilional outbtnk control, 30 the unit was closed while
investigation continued. Historical data indicated that PA was occasionally isolated from
NICU patients, but prior to this outbreak serious PA infection was rare, A case was
initially defined as any NICU petient with a positive PA culture during the outbreak or in
the prior 12 months. Sixteen patients were identified: 8 with BSI, 2 with eye infection, 1
with wound infection and 7 with respiratory or GI colonization. The investigation
included environmental assessment, policy and procedure review, clinical practice
observation, prospective screening of patients and personnel for PA colonization, and a
case-control study. Microbiologic sampling included PA cult of the envil
(71181 positive) and semi-quantitative broth rinse culures of health care workers®
(HCWs) hands before beginning work on the day of culture (5/178 positive).
Genotyping by puise-field gel electrophoresis (PFGE) was done on all available PA
isolates, including § of 8 patients with BSI. All 5 BSI isolates were identical as were the
PA isolates from a single HCW (hands and exteral auditory canal) and from a
ventilator flow sensor that had been cleaned but not disinfected. All other isolates were
unrelatad genotypes. The case-control study of § BSI patients and 10 controls matched
on birthweight, NICU exposure and quarter of ysar revealed no statistically significant
risk factors. However, 5/5 cases vs. 7/10 controls were ventilated, and 4/5 cases vs.
410 controls had been cared for by the HCW with the identical PA strain. The HCW
was & swimmer who recalled bouts of mild, intermittent otitis externa prior to and during
the outbreak. The HCW was treated and cleared of PA and no further cases of PA
infection or colonization with the implicated genotype have occurred. The HCW with
chronic intermittent otitis externa was the probable source for this cluster of Infections.

30 P. aeruginosa infections in ical patients after cerebral

catheter placement. WE TRICK*, n TOKARS CM KIOSKI, BM YEN,
GD CAGE, WR JARVIS. Hospital Infections Program, Centers for Disease
Control and Prevention (CDC) and Arizona Department of Health Services (ADHS).

P. acruginosa is a rarc but sometimes lethal cause of postoperative memngms During
August 8-October 22, 1997 (epidemic period), eight gery p at Hospital X
developed P. aeruginosa cerebral ventriculitis. All had p
catheters (EVCs) to monitor intracranial cerebrospinal ﬂmd (CSF) pressure. A mse-pauent
wasdzﬁnednsanypauemwnhl’ aeruginosa culture-positive CSF during thy period.
We d d rates of P. aerugi iculitis, and then perfonned a cohort
study of all paticnts who had EVCs placed at Hospital X during the epidemic period. Pulsed-
field gel electrophoresis (PFGE) was performed on all isolates. Among patients with an EVC
during January 1 to October 22, 1997, P. aeruginosa was isolated from CSF significantly more
often in the epidemic than pre-epidemic periods (8/61 [13.1%] vs 2/131 {1.5%)] , p=0.002).
In the cohort, ventriculitis was significantly more likely after EVC placement in the operating-
room (OR) than in other units (8/24 vs 0/22, p=~0.004). When analysis was limited to those
with EVCs placed in the OR, we found that contact with one healthcare worker (HCW) was
slatisucally significant (7/13 vs 0/8 p=0.02), but cultums of this HCW were negative. No other
factors, including OR or i unit implicated as the cause of this
outbreak. However EVC placemem wclmlque dlﬂ'ered for EVCs placed in the OR (little hair
was d, p g app ing) vs other hospital units (more
hair was d, and an g applied). Of seven case-patients, four had
negauve CSF survexllance mlmnes aﬂcf EVC placement, and before the culture-positive CSF

full dicated P. aeruginosa from CSF

lmw
guishable PFGE p

inall casc-patients. Allisolates had i These data suggest that
patlenHo-pauem transmission of P. aeruginosa ited in ination, and
jon of catheter i ion-sites in patients without occlusive dressi Applicati of an
lusive barrier d g may be Y to prevent litis in pauents with EVCs.
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31 32 Hepatitis C (HCV) Infection in Health Care Workers (HCWs) Following
Coutrol of Hepatitis B Among Health Carg, Workers in the Czecl Percutaneous Exposures to HCV Positive Sources. *ABIGAIL V. VEEDER,
Republic. SEPKOWITZ KA*, HELCL J, CASTKOVA J, BENES KATHLEEN STELLRECHT, ALWIN STEINMANN, KAREN PUTNAM, WILLIAM
Zf DeHOVITZ JA. National Institute of Public Health, Prague; Memorial Sloan- CALDWELL, and RICHARD A. VENEZIA, Albany Medical Center, Albany, New York
Kettering Cancer Center, NY; SUNY Health Science Center, Brooklyn, NY. HCWs are at risk for acquiring bloodborne pathogens from an pational exposure. In
Objective: To determine the effect of an active vaccination program on rates of 1996, 114 of 134 p us needle stick exp from known sources at our hospital
occupational hepatitis B among HCWs in the Czech Republic from 1980 to 1995. met the CDC high risk exposure definition of breaking the skin with a device visibly
Methods: The Czech Repubtic has 10 million persons, of whom 200,000 (2%) are contaminated with blood. Of the 114 source patients, 9 of 96 (10%) tested for anti-HCV
HCW'’s, similar to the proportion in the US (2.4%). Health records for what is now antibodies were positive. The HIV status of the 9 were 3 unknown, 3 positive, and 3
the Czech Republic were maintained separately and distinctly during the years the negative. None were symptomatic with HCV however liver function tests were elevated
area was part of Czechoslovakia (through January, 1993). Rates of occupationally- in 4 source patients. The 9 exposed HCWs were sero-negative for HCV at baseline testing.
acquired hepatitis B among HCW’s, including job-specific rates, have been tracked At 6 weeks post exposure, 2 HCWs were positive for HCV RNA. HCW A presented with
slnce 1980 In 1983, vaccination of all “high risk” HCW’s became mandatory. In vomiting, jaundice, dark urine, fever, and an alanine aminotransferase (ALT) level of 870
bl dles b > widely available. V on schedules have TU/L. The exposure was a deep puncture with a lancet from an HIV negative source with
varied accordmg 10 availability of products and of national resources. “High risk” normal ALTs and asymptomatic for hepatitis. Further follow-up was not provided by our
HCW?’s comprise 20% of the health care workforce and include dialysis workers, hospital. HCW B's exposure was a moderate puncture with an [V stylet from an HIV
internal medicine ward employees, and surgeons. positive source who had a slightly elevated ALT (70 IU/L) but was asymptomatic. HCW !
Results: Between (982 and 1995, rates per 100,000 population decreased sharply: B was noted to have an elevated ALT (132 [U/L) but asymptomatic at the 6 week follow |
1982 1995 . up exam for HIV prophylaxis. HCV viral load in HCW B peaked at 8 weeks post- |
ANHCW’s 174 17 exposure, before falling to undetectable levels at 6 months. Although asymptomatic, ALT ‘
“High Risk” HCW's 587 23 levels paralleled viral loads and peaked (1,287 1U/L) at 13 weeks post exposure. Three |
General population > 15y 27 7 months after apparent resolution of infection, HCV and elevated ALTs were again !
Concl Introduction of mandatory hepatitis B ination for HCW’s in the detected. a-interferon therapy was begun at 10 months post exposure and HCV became ‘
Czech Republic has resulted in a dramatic decrease in occupational morbidity. This undetectable with normal ALTs after 12 weeks. Based on these 2 cases and the high rate |
was accomplished despite (1) profound changes in government and (2) of HCV mfecuo.n following high risk exposures, follow up HCV testing in cxposeq HCWs
comparatively low per capita health care expenditures, relative to the US. :zt:: beneficial at 6 weeks post exposure instead of the current recommendation of 3
3 3 Accidental Blood Exposures: A 2-Year Survey in 60 French Hospitals 3 4 Potentially Pr ble O ional P Injuries (Pis) Resulting in
ARNAUD P. TARANTOLA, MD* for the CCLIN/GERES Accidental Blood Human Immunodeficiency Virus (HIV) Postexposure Prophylaxis (PEP).
Exposure Surveillance Network *SCOTT CAMPBELL, PAMELA SRIVASTAVA, DENISE CARDO, and the NaSH Surveillance
From January 1, 1995, to December 31, 1996, a needlestick surveillance network was Group. Centers for Disease Control and Prevention (CDC), Atlanta, GA.
implemented to determine the frequency and trends of accidental blood exposures (ABE). Alihough p p is an imp element in workp} safety, pr ing
Method 60 hospmls staffed by 60 000 health care workers (HCWs) were surveyed ABEs were blood exposures is the primary means of p i lly-acquired HIV i
ici using a i d in To evaluate the preventability of Pls for wh|ch HlV PEP was prescribed, we assessed the
collaboration with the injured HCW Results: From January 1995 to Decemnber 1996, 4,206 circumstances, including the device type, the procedure for which the device was used or

ABEs were documented. Most injured HCWs were practicing ot student nurses (60%), nurses’
aides (17%) or physicians (10%). Seventy-seven percent of ABEs were needlestick injuries. The
first cause of ABE was blood sampling (19%, 808 ABEs) Flﬁy-enghl percent (2454) of ABEs
occurred after letion of the procedure. Needte disposal in safety i was d
with 10% (447) of ABEs, Souxce patient HIV serostatus was known in 33% (1412) of cases.
One hundred and forty-seven (3,5%) of ABEs involved HiV-infected patients. Post-exposure
chemoprophylaxis was advised in 168 (4%) cases and initiated in 88 (3.5%) cases. Source
patient HIBY or HCV serostatus was known in 769 (18%) and 361 {20.5%) of cases,
respectively. Patients were Hepatitis B Virus antigen (HBsAg) and Hepatitis C Virus (HCV)
carriers in 1.2% (52) and 3.4% (143) of cases, respectively. Twenty-one percent (388) of ABEs

intended, and the injury mechanisms, of Pls reported to the National Surveillance System for
Hospital Health Care Workers (NaSH). During June 1995 - September 1997, the six hospitals in
NaSH reported 1,388 Pls; 218 (16%) resuited in the exposed health care worker (HCW) taking
HIV PEP. These injuries involved 153 hollow-bore needles (70 syringe needles, 48 winged
needies, 14 intravenous [IV] stylets, 9 phlebotomy needles, and 12 other hollow-bore needles),
29 suture needles, 17 scalpeis, and 19 other sharps. At least 108 (50%) Pls could be classified as
potentially preventable because they occurred during the disposal of a device, during clean-up,
during the use of a hollow-bore needle that could be replaced by available safety devices, or
during recapping. The 65 Pls that were disposal-related occurred while placing the device in the
disposal container (22), while in transit to the container (l 3), during clean-up (16), or because the

could have been avoided if universal precautions had been observed. We gathered device was left in an unusual location (14). An additionat 3§ d during or
I Y data on hospitals which offer safety cathetets (number and type of catheler immediately after the use of hollow-bore needies and may have been prevcnted by safety devices.

used) Resulvs and trends for 1997 will bc prcsmtcd (ongomg analysus of an additional 2,000 These included 15 needles used for . g IV lines, 7 syri for

ABEs), including HIV post-exp phylaxis. C : The availability of 6 winged steel needles for phlebotomy, and 6 [V stylets. Recapping was involved in 5 injuries.

effective HIV chemopmphylaxxs should not dtscourag: efforts to imprave universal precautions Zidovudine (ZDV) and lamiduvine (3TC) together were prescribe; d for 58 (5 6%) of lh & HCWs

observance which remains an effective way of protecting HCWs against HIV, HBV, HCV and who experienced potentially preventable injuries; triple-drug

other blood-bome pathogens. In 19'?8, t.h; impact of recommendations regarding safety d.evxces inhibitor, for 27 (26%); and ZDV alone, for 18 (17%). The specific PEP drugs were not described

and post-exp HIV chemoprophylaxis will be further evaluated based on the surveillance in five cases. Estimated cost of the prescribed rogi for these p

network data. exposures was approximately $61,000. The considerable cost of PEP thempy could be offset by

preventing injuries by providing HCWs with safety devices and appropriate training.
35 EFFICAGY OF A "SAFETY" WINGED STEEL NEEDLE IN PREVENTING 36 Assessment of the Nature and Frequency of Blood Contacts Among

PERCUTANECUS INJURIES (PIS) IN HEALTHCARE WORKERS. Home Healtheare Workers. *ELISE M. JOCHIMSEN, CINDY BOYER
“MERYL K. MENDELSON, ROBIN SOLOMON, EILEEN BAILEY, LIN CHEN , and DEMIE LYONS, ALLISON MCGEER, MARGARET MCARTHUR, MAXINE ?
DEBORAH MCCARTHY, . ) .
THE MOUNT SINAI SCHOOL OF MEDICINE, NEW YORK, NEW YORK ;‘KR;MSTROI;"CG':‘YAN SGPENd:‘éMC”B%’;:N and DENISE S_ARPO; Hg’l";‘;mm

Winged stee! needles (WSNs) have been reported to cause a significant number of gram, CDC, Atlanta, GA, the Clev AUnic b veland, OH, x

Pis from hollow bore needles used in phisbotomy procedures; and are considered Company, Boston, MA, and Mt. Sinai and Princess Margaret Hospitals, Toronto, Canada.

high risk for bloodborne pathogen transmission in healthcare workers (HCWS) . Over 450,000 healthcare workers (HCWs) are currently empkzyed 3 home

We evaluated a “safety” WSN (SafetyLok, BD) at an 1100 bed urban teaching healthcare agencics in the United States and Canada. T of

hospital comparing P rates during a baseline period {1, 8/1/95-8/31/96) to a study is a serious concern whenever HCW's are providing care to patients, but little is known about

period (II, 7/1/97-11/30/97). *Safety” WSNs were implemented hospital-wide; ail the nature and frequency of occupational blood contact among home HCWs. To assess rates

conventional WSNs were removed from inpatient and outpatient units. Pls were

5 of blood contact and needlestick injusy for HCWs in the home sctting, we conducted
tracked using the NASH exposure form (CDC), a survey of sharps disposal boxes

rformed to assess usage and activation rates, and product evaluations were surveillance of blood &  omployed by 11 heal agencies in
was pe > 2 u 0 g the United States and Canada, who provide home infusion therapy and/or perform procedures
distributed. The injury rate due to WSNs during period | was 11.6/100,000 WSNs . I f

(46 injuries; 396,612 conventional WSNs); compared to 5.2/100,000 during period “;‘;‘73 ‘;&“X;&" necdles and other ““"Pb:::mm““_"' From A“",mm‘::fg"“w June

1f (10 injuries; 194,195 “safety” WSNs; 55% reduction, p<.05). Distribution of 1 s a e
injuries due to “safety” WSNs were as follows: 5 WSNivacutainer holder, 5 sustained during each of their home visits for a 2-4 week period. Information was provi
WSN/syringe; 6 occurred during the procedure prior o “safety” mechanism for 33,606 home visits. Fifty-three blood contacts (48 cutancs and five'
activation, 4 after procedure (HCW failed to activate mechanism); 8 were of needlestick injuries) occurred during 14,744 visits during which procedures with potential for
moderated depth, and 1 was superficial. A survey of 660 disposed WSNs during blood contact were performed, for a blood contact rate of 3.6 per 1,000 procedure-visits.
period 1l revealed 633 “safety” WSNs and 37 conventional WSNs. 83% (515/623) Procedures with potential for blood contact included 8,129 procedures with sharp

“safety” WSNs had been activated. A review of 466 product evaluations (70% RN instruments, 5,517 bloody dressing changes, and 4,594 i line injections using

s, 13% MD s/ PA s, and 12% care associates) showed the following responses:
75% attended formal training, 80% minimal or no training was needed, 82% very
easy or easy to use, 82% procedural performance time unchanged or decreased,

needleless devices; more than on¢ procedure was performed during some visits. Of the
cumneous blood contacts, 42 (88%) were to non-g\oved hands. Needlestick injuries were

i ith the followi lanted port access using a Huber necdle (N=2
5§3% activated mechanism >75% procedures, and 77% preferrad {64%)mo opinion sociated with th { (N=1), phicbotomy (4~1), an fingerstick ;::‘l u dle (N=2),
(13%) re: preference for “safety” vs. conventional WSN. In conclusion, a “safety” _ 7 * 1cose
WSN (SafetyLok, BD) was shown to significantly reduce Pls secondary to WSNs. N= :1)01 Bewlssesl;:dm ;mm:lﬁ zt::l;lxowdw fora lo':;gauvepmd anddamundareponfm o hmg of;;g;:ures
Y -0 © vy ’ " L el was these
:&\;V;:qurre minimal training. Compliance with activation needs to be routinely jority of we ot 'W"sey ha“ve ‘"’by w°’“¢4
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3 7 Procedure-specific importance of risk factors for surgical site infections
in a national survelllance network in the Netheriands.
*EVELINE GEUBBELS, JOKE MINTJES-DE GROOT, ANNETTE DE BOER, JAN
MAARTEN VAN DEN BERG
Nat. Institute of Public Health and the Environment, Bitthoven and Nat. Organization for
Quality Assurance in Hospitals, Utrecht, the Netherlands.
From June 1996 untit May 1997 one third (38) of all Dutch hospitals participated in

a national surveillance system on surgical site infection (SS1) and known risk factors.
We investigated the relative importance of risk factors for all patients in the study
(n=18,063) and separately for patients who underwent mastectomy (n=685), open
reduction of a femur fracture (n=768), replacement of the femurhead (n=508) and total
hip prosthesis (n=3490). The cumulative incidence of SS! for all procedures was 3.1%,
for the separate procedures 4.7%, 4.2%, 6.5% and 2.8% respectively. The median
postoperative length of stay was 8, 7, 15, 15 and 13 days respectively. in a multivariate
mode! including all procedures, the gest risk tactors for SSt were wound
contamination class of 3-4 (OR 3.3) and age 45-64 yrs (OR 1.7), 65-74 yrs (OR 2.1),
275 yrs {OR 2.9). The ORs for patients with an ASA-score over 2, procedures longer
than 105 minutes and preoperative stay over 2 days were about 1.5. ORs for sex,
antibiotic prophylaxis and acute surgery were close to 1 and not statistically significant.
For the specific procedures however, the relative importance of these risk factors was
quite different. ASA-score was an important risk factor for both mastectomy (OR 5.8)
and open reduction of femur fracture (OR 2.5), but not for the replacement of the
femurhead (OR 1.1, ns.) and total hip (OR 1.6, ns.). Similarly, the duration of the
procedure appeared to be assoclated with infection for mastectomy (OR 3.3) and total
hip (OR 1.7), but not for open reduction of femur fracture (OR 1.6, ns.) and replacement
of femurhead (OR 1.5, ns.). None of the other risk factors were statistically significant
when multivariately analysed per surgical procedure. We concluded that the type of
procedure is a rigk factor possibly outwsighing other risk factors. Knowledge of the
relative importance of risk factors for separate procedures is.needed to design specitic

3 8 Sternal Surgical Site Infections Following Coronary Artery Bypass Graft
(CABG) Surgery: Risk Factors and Outcome Analysis. *SUSAN M.
CONTE, RONALD I. COWAN, PAMELA R. PARKER, ROSLYN A. YOMTOVIAN,
ROBERT A. SALATA, University Hospitals of Cleveland, Cleveland, OH.

More than 650,000 CABG surgeries are performed annually in the United States.
Major infectious complications such as mediastinitis are associated with significant
morbidity, mortality and increased costs. Due to a perceived increase in sternal wound
infections at our institution, we examined infections for two periods of time, 1993-64, and
1995-96. At our 850 bed tertiary teaching hospital, 555 CABGs were performed in 1993-
94, for which the surgical site infection rate was 2.34% while 795 CABGs were per-
formed in 1995-96 with an infection rate of 3.52%. An 18 month retrospective case-
control study was performed to ascertain risk factors for sternal surgical site (SSS)
infections. Controls were matched by age and date of surgery. Patient demographics;
Ppre, peri, and postoperative issues; clinical features; anribiotic use and outcomes were
reviewed. Post-operative features that predicated $SS infection in 15 patients included
leukocytosis (p <0.001), persistent drainage (p <0.001), evidence of osteomyelitis
(p<0.001) and an unstable sternum (p=0.05). 12 of the 15 infections were caused by 7
organi includi gative staphylococci (33%), S. aureus (17%), gram-
Regative enterics (50%) and mixed infection (8%). Three infections were culture nega-
tive. Multivariate analysis showed frequency of blood product administration (p<0.001,
OR 16.9) and timing of prophylactic antibiotics (p=0.046) predicted development of SSS
infections. No correlation occurred with the type of blood products administered. None
of the infected patients received prophylactic antibiotics optimally 31-60 minutes prior to
the procedure. Infected patients had increased length of stay (p=0.027), increased length
in Intensive Care (p=0.042), increased readmission rate (p<0.001) and higher
hospitalization costs (p=0.057). Recognition of risk factors and consequences of SS8S
infections are critical elements in reducing rates. The role of transfusions in decreasing

Surgical site infection surveiliance by means of post-discharge telephone
interviews. P. ORENSTEIN, N, BA, DIA, CIC., B. AMIHOD, N., DNA, CIC N.
CONSOLACION, N. BSCN., AND *M.A. MILLER, MSc, M.D., FRCPC., SMBD-Jewish
General Hospital, Montreal, Canada.
The SMBD-JGH is a 638-bed tertiary care hospital. On April 1, 1995, the Infection
Prevention and Contro! unit (IPCU) inltiated a focused surgical nosocomial surveillance
program (SNSP). Surgeries selected for surveillance were high volume and high risk.
Healthcare restructuring that resulted in shortened length-of-stay (LOS) necessitated
post-discharge (PD) follow-up for obtaining accurate surgical site infection (SSI)
survsillance data. Various methods which failed to yield complete $S data included:
incident reports, mailed patient questionnaires, surgeon self-reporting and tocal clinic
reporting. We therefore decided to evaluate teleph interviews (T1) done one month
PD with s q surgeon 1 @8 @ means of SSi surveillance for Coronary
Artery Bypass Grafts (CABG) surgery.
Maethods: A Tl consisted of a 1-page guestionnaire upon contacting the patient 30 days
PD. Those patients unable 1o be contacted included long distance numbers, no answer
after 3 attempts, and/or incorrect numbers.
Results: For a 15-month period (08/01/96-10/31/97), 429 CABG were performed, of
which 331 (77.2%) patients were contacted via T). 112 of 331 (34%) patients were
unable to be contacted. Of the remaining 219, 10 (4.6%) patients were deceased and 26
(11.9%) reported possible SS1 of which 3 were previously identified by routine SNSP.
The surgeon confirmed only 4 {15.4%) patient-reported SSI. Therefore, Tl alone added
an additional 10.5% to the SSI rate obtained by routine SNSP, whereas Tl with surgeon
confirmation added only 1.8% to the SS| rate. In addition, the authors will present the TI
program {questionnaire, time requirements) and a comparison of nosocomial infection
data obtained from in-hospital surveillance, physicians and the T) program. Although Ti
was the most iabour intensive method, it produced the most complete data (i.e. high
sensitivity) but required further confirmation (i.e. low specificity), and may not be feasible
in all settings.

P and i ing susceptibility to infection will be further examined.
preventive measures. Prophylactic antibiotics will be optimally admini d 10 imp: patient
3 9 40 Should Post Discharge Surveiflance (PDS) be Applied to all Surgeries?

JEFFREY E. TOPAL*, PATRICIA REAGAN-CIRINCIONE, SHIRLEY
HANNAN, DOROTHY MAZON, LOUISE M. DEMBRY, and WALTER J. HIERHOLZER,
JR, Yale-New Haven Hospital, New Haven, CT.
Yale-New Haven Hospital is a 824 bed tertiary care center with 21,000 surgeries/year.
High volume/high risk surgical procedures are targeted for surgical site infection (SS!)
surveillance. The utility of PDS in case finding of SSI's was investigated for 2 types of
surgeries: cardiothoracic (CT) and large bowel gastrointestinal surgery (G!). Standard
definitions of SSI per published CDC criteria were used. 30 days following surgery, SSi
surveillance forms were sent to the attending surgeons for completion. 1f a patient was still
hospitalized at day 30, Hospital Epidemiology reviewed the medical record for the
presence/absence of an SSI. Al readmissions within 30 days of surgery were evaluated for an
SS). 1422 CT surgery patients (9/95-8/96) and 220 large bowel Gl surgery patients (2/96-
1/97) were followed by PDS. Overall response rates by CT and Gl surgeons for completion of
PDS forms were 85% and 90% respectively.

100% T
! CT Surgery
50% | : 26! Surgery
0%
DX DXPDS DX
Inpatient Readmit

PDS identified 51% of CT SSI’s and 71% of all leg infections (e.g. saphenous vein graft site
infections).  Inpatient surveillance and readmission surveiliance identified 29% and 20% of
all CT SSIs, respectively. In contrast, only 18% of the Gi SSI’s were identified by PDS; the
remainder (82%) were identified during the initial inpatient stay.  Thus, the utility of PDS is
dependent on the type of surgery performed. In the era of limited resources, PDS should be
targeted to those surgeries where its utility has been clearly established by prospective study.

4 ' Predictive Value of Patient Self-Assessment of Wound Healing Following
Discharge After Open Heart Surgery and Subsequent Emergency Department
Visits and Hospital Readmissions. *MONICA WEBER, STEVEN M. GORDON, IRENE
MCNAMARA, and DELOS COSGROVE IIi, The Clevetand Clinic F ion, Cleveland, Chio.
The incidence of readmission within 30 days after open heart surgery at our institution in
1996 was almost 18% of which approximately 10% were due to problems with wound healing.
In an attempt to identify patients at high risk for wound complications after discharge we
impl d a cali back program for all 2,964 patients discharged from our institution following
open heart surgery in 1996. Trained personnel conducted telephone interviews of patients at 7
days and 30 days after discl which included a self- of al! surgical wounds (normal
vs other than normal) and any emergency room visits and/or hospital readmissions within 30 days
of hospital discharge. At 7 days following hospital discharge, 85% (2,515) of patients undergoing
open heart surgery were contacted by telephone and 13.2% of patients (393) reported a problem
with wound healing. Patients reporting wound problems within 7 days of discharge did not have
a significantly higher rate of hospital readmissions than patients not reporting wound problems
(5% vs 3.6%), but did have a significantly higher incidence of emergency room visits within 7
days of discharge (13.4% vs 6.4%, p=0.001, RR= 1.9, 95% Cl:1.5-2.5). At 30 days following
hospital discharge, 88.5% (2,623) patients were contacted by telephone and 8.7% (228) reported
a problem with wound healing. Patients reporting wound problems between 8 and 30 days of
discharge did not have a significantly higher incidence of emergency room visits than patients
not reporting wound problems (12.2% vs 11.4%) but did have a higher incidence of readmission
between 8 and 30 days of discharge (15.8% vs 9.4%, RR=1.6 95%Cl; 1.2-2.3, P=0.002 ). We
conclude patient self-assessment of abnormat surgical wound healing within 7 and 30 days after
hospital discharge from open heart surgery may be associated with an increased rate of emergency
room visits and readmissions within 30 days of discharge from open heart surgery. Prompt
assessment of patients reporting wound problems in wound clinic may be one intervention to
reduce the emergency room visits and hospital readmissions in these patients.

42 Accuracy of Nosocomial Infection (NI) Surveillance as Performed
by Infection Control (IC) or Quality Improvement (QI) Personnel. RJ
SHERERTZ, SA STREED, KS GLEDHILL, K HAMPTON, AJ KOONTZ. Wake
Forest University/Baptist Medical Center, Winston-Salem, NC

Recently the Joint Commission for the Accreditation of Hospital
Organization (JCAHO) beta-tested 8 quality assurance indicators, one of them
being NI surveillance in intensive care unit (ICU) patients. Our QI group elected
to perform this ICU surveillance, so it was decided to compare their efforts with
our on-going IC surveillance. During a one year period 988 possible NI were
identified by one or both groups using the same CDC NI surveillance criteria; 200
possible NI were identified by both IC and QI, 521 by IC but not QL 267 by QL
but not IC. It was assumed that NI identified by both IC and QI were valid and
then the mismatch groups were further evaluated. Forty NI were randomly
selected from the group only identified by IC —~ 10 surgical site, 10 lower
respiratory tract, 10 urinary tract, and 10 primary bloodstream; another 40 NI were
similarly selected from the group only identified by QL These 80 cases were
reviewed blindly by two senior IC practitioners (ICP) who had not previously
participated in the surveillance of these NI; agreement by both ICP was required
to define a valid NI. Using this definition IC correctly identified 79% of the NI
(31739 - 1 case was accidentally unmasked during review) and QI 38% (15/40 -
P=.0002). The frequency of false positives was 15% for IC and 20% for QI and
the frequency of false negatives was 13% for IC and 58% for QI. At our institution
NI surveillance was more accurately performed by IC than QI, and subsequently
no further NI surveillance was performed by QI
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43 Cryptic Methicillin-Resistamt Staphylococcus aurews (MRSA) Carried by
Health Care Workers Is Representing a Possible Source of Infection of Patients.

*SILJA ADENA, GONTER KAMPF and HENNING RUDEN, Institute of Hygiene of the Free
University of Berlin, Germany

In a case of a nosocomial MRSA-infection the source of the strain is often unknown.
Up to 80% of health care workers (HCW) on intensive care units (ICU) carry Staphylococcus
aureys in the nasopharnyx with a small percentage being methicillin-resistant, An isolate may
be methicillin-susceptible (MSSA) despite the presence of the mecA gene (.cryptic* MRSA).
The objective of this study was to determine the proportion of cryptic MRSA carried by HCW
from ICUs and to describe the possible induction of mecA gene carrying MSSA into MRSA in
vitro. Thereby a new source of MRSA-infection might be elucidated. During a period of twelve
wonths HCW of ICUs from an university hospital and an orthopedic hospital (n=313) werc
screened for nasal and oropharyngeal carriage of S. aureus after 8 MRSA-infection of a patient
was diagnosed. The species was identified using an agglutination test (Staphaurex Plus).
Resistance to oxacillin was determined by disk diffusion (1 g oxacillin) and oxacillin broth
screening test (2 mg/l). Presence of the mecA gene was determined by PCR; clonal identity of
isolates was investigated by pulsed-field gel electrophoresis (PPGE) and cmnpaxed to MRSA
isolates from two patients treated during this time. Ind: of pl
altempted in vitro in cryptic MRSA isolates by exposure to oxacillin (256 mgll) at 37°C for two
days, MRSA was found in 0.6% (2/313) of the HCW., The overall MSSA carrier rate was 33.5%
(105/313); 5.7% (6/105) were found to be mecA gene positive. MecA gene positive MSSA
showed a8 minimal inhibition ion (MIC) of 0.5 mg/l Oxacillin. Phenotypic resistance
(MIC 2 32 mg/l) was successfully induced in 67% (4/6) of the cryptic MRSA. The PFGE
pattern of one MRSA-islolate (patient) was identical to the PFGE pattern of one cryptic MRSA
isolate (HCW). (1) MecA gene positive MSSA isolates are much more frequently found among
HCW than MRSA, (Z)MRSAmmnceo(me:AmposmveMSSAmhemdmdby
exposure o oxacillin and (3) may th ial risk for patients. (4)
SctemmgofHCwacrypﬁcMRSAnmybevhcrefom hclpﬁﬂmwwralswhmamm
cannot be found.

44 Value of Pre-Operative Screening for Staphylococci and Use of
Broad-spectrum Antimicrobial Prophylaxis in Open Heart Surgery
Patients in a Veterans Affairs Medical Center. *J.A. SELLICK, R. NANGIA, E.
WATSON, H. HAMEER. Veterans Affairs Westem New York Healthcare System
and SUNY at Buffalo, Buffalo, NY.
A series of patients with Smphylocaccu.c aureus (SA) surgical site infections (SSI)
following open heart surgery (OHS) prompted two major changes in the OHS
program at the Buffalo/VAWNYHS ~5 yr ago. First, all OHS pts have
preoperalive nasal and throat swab cultures and sputum cultures to screen for SA.
Second, all OHS pts receive perioperative antimicrobial prophylaxis with
ceftriaxone (CRO)+vancomycin (VAN). The appearance of vancomycin resistant
“enterococci and the need for cost~effective programs prompted review of both
changes in 1996. Records of 87 pis having OHS between lOllI95 and 4/19/96
were reviewed and 2 (operative death, Tuded. Among
85 pts, there were no sternotomy wound SSI and 11 eplsodes of SSI orcelluhus
of the vein donor wound. 5 were due to methicillin susceptible SA (MSSA), one to
methicillin resistant SA (MRSA), one to Proteus/Serratia/Enterococcus and 4 had
no or negative cultures. 5 of the 11 pts with SSI had nasal swabs (+) for MSSA
but only 2/5 had SSI due to MSSA. None had MSSA in throat swabs and 2/5 also
had MSSA in sputum. None of the 11 had MRSA from any swab. Among 74
vninfected pts, 15 (11 nose, 2 throat, 4 sputum) had swabs (+) for MSSA. One
had a swab pos for MRSA. Having a (+) swab did not correlate with having SS1
due to SA (p=0.6, Fisher’s Exact test) and the postive predictive value of a (+)
swab was only 9.5%. 82/85 pts received CRO and 79/85 received VAN. All pts
with SSI got CRO and all pts with SSI due to SA got VAN. We conclude that
pre~operative screening for SA at this facility appears unjustified. Likewise,
CRO+VAN appears unnecessary and may not be more effective than a Ist or 2nd
generation cephalosporin. Revised protocols will be developed using these data.

45 Methicillin-resistant Staphylococcus aureus (MRSA) and
Antimicrobial Use in Belgian Hospitals.

NATASHA S. CROWCROFT, OLIVIER RONVEAUX, DOMINIQUE L.
MONNET, RAF MERTENS, Scientific Institute of Public Health - Louis
Pasteur, Brussels Belgium and National Centre for Hospital Hygiene, Statens
Serum Institut, Copenhagen, Denmark.
The links between antimicrobial use and MRSA are complex. We investigated
the relationship between the incidence of MRSA and the use of different
classes of antimicrobials using data from 50 Belgian hospitals. The number of
new nosocomial MRSA colonised or infected patients in 1994 and 1995 was
obtained from the national MRSA surveillance programme. We used Pearson
correlation coefficients to compare this information with antimicrobial use data
from the National Institute for Sickness and Disability Insurance. Relationships
between different classes of antimicrobials were evaluated in a correlation
matrix. MRSA incidence, antimicrobial use and potential confounding factors
were included in a2 multiple linear regression analysis. The use of a number of
different classes of antimicrobials was interrelated. In the muitivariate analysis,
the incidence of nosocomial MRSA increased with increasing use of
ceftazidime and cefsulodin (p=0.0003), broad spectrum penicillins with beta-
lactamase (p=0.02) and quinolones (p=0.005). No association was found
between MRSA incidence and total antimicrobial use. Advice for preventing
and controlling MRSA has focused on hygiene measures and precautions to
avoid cross-transmission. Further evidence is needed, through studies such as
this one, on the role of antimicrobial pressure in generating MRSA.

46 Usefulness of a C cially Available Software Package for
Fingerprinting isolates of Methicillin Resistant Staphylococens anreus
(MRSA) *G PETERS, B HARMER, R LANNIGAN, M A JOHN, London
Health Sciences Centre and Unjversity of Western Ontario, London, Ontario.

Pulsed Field Gel hlecmphorcsls (PFGE) is one of the most wtddy used techniques for
fingerprinting of b for epid: purp Some li ions to this techni
still exist h , diffe in el h is can i comparison of DNA
banding patterns, so that reliable companson of two or more isolates may require that they
be run on the same gel. Also, as the number of strains typed increases, a large database of
DNA banding patterns may accumulate, making wsual compansons to match |solues more
difficult, For two years we have used a for the
analysis, storage and retrieval of DNA patterns obmned by PFGE on MRSA isolates. All
MRSA isolates from our institution and referred in isolates were typed by PFGE, following
digestion of cellular DNA with Sma 1. RFL pattemns were recorded by a scanner linked to
a computer and stored as bitmap image files. Tracks were processed using the software
package to “normalize” the gels, using reference patterns run on each gel and realigning test
tracks to these standard patterns, Strains were classified as identical, sub-types of strains,
or diffesent strains using published criteria. Over the two year period 45 distinct strains or
sub-types of strains were identified and entered into the database. Newly run isolates were
then compared with this library using the software. The system was able to reliably identify
the same isolate run on different gels as being the identical strain..Comparison of new
isolates with the library entries identified the correct strain types with no errors. Searching
of the library with a sub-type of a strain always identified the “parent” strain correctly,
although the specific sub-type was sometimes only given as second or third choice if
differences are small. We find that this system allows us to easily and refiably compare
strains run at different times and also to maintain a refe library of historical isolates
to which the computer can match new isolates.

47 Twice Monthly Nasal Mupirocin (MUP) Mai Regimen (
After Eradication of . aureus (SA) Nasal Carriage in Peritoneal
Dialysis (PD) Patients, *J. MYLOTTE State Univ. of New York at
Buffalo and Erie County Medical Center, Buffalo, NY.

Back; : SA Peritonitis (Per) and exit site infections (ESI) are
common in ents. Eradication of SA nasal carriage reduces the rate of these
infections but recolonization occurs unless a MR is used. Topical application of
MUP successfully eradicates nasal SA carrlage in PD patients and several MRs have
been studied. A has been d p of to MUP. The
minimum amount of nasal MUP y to maintain PD patients free of nasal
SA carriage remains uncertain, Object we To determine if twice monthly MUP
applications to the nares of PD pafients Tafter an initial cradication regimen) will
maintain them free of SA nasal camriage. Design: Prospective. open, nonblinded
study. Methods: Nasal cultures for SA were pe%ormed monthly in all PD patients
from Aprl 1996 to November 1997. After informed consent was obtained, carriers
were treated with an eradication regimen (MUP to nares BID for 5 days) and then
a MR (MUP BID for one day twice monthly). Rates of infection are reported as #
of infections per 100 dialysis months. Results: 18 patients have been enrolled; 13
remain in the study. 3 pauems had one Tollow. W-up nasal culture positive for SA but
none d SA i jon but were not
recolonized with SA. Mcan @+ SD) # months free of SA nasal carriage was 6.1 +
5.6 (median, 3.5; range, 1-16). The overall infection rate (Per plus ESI), Per raie,
and SA Per rate showed no significant change; the ESI rate significantly decreased
(P = .03) but the SA ESI rate showed only a downward trend (P = .20). The %
infections caused by SA in the study population did not change significantly
during the study period. Conclusions: After eradication of nasal carriage, the twice
monthly MUP MR was Tul in keeping most PD patients free of carriage for
an average of 6 months. There was a slgmﬁcam decrease in the ESI rate overall as
but this was due only in part t0 a decline in the SA ESI rate. The overall number
of episodes of SA infection of all types did not significantly change. MUP
susceptibility testing of SA isolates has not been done but the twice monthly MUP
regimen may reduce the risk of resistance developing.

48

Determination of a Screening Method for Glycopeptide-

lntemmimc Staphylococcus aureus (GISA) and Other
hyl i Using Hinton Agar. S. K. HUBERT, C. D. STEWARD,
F. C. TENOVER, *}. E. MCGOWAN, JR., Emory Univ. and <pC, Aﬂanla, GA
Recently, isolates of Staphy! aureus with d P bility to gly id

pep

antimicrobial agents, such as ycin and teicoplanin, have ged in the United States.
Curremly. Bram Hearl Infusion Ager (BHIA) supplemenled with 6 |.|g/ml of vancomycin is the
g method for i (VRE). However, no

method exists to wreen for glycopepudc-mlemedmlc 8. aureu.v (GISA) or other staphylococei.
For this study, thirteen well-ch ized isolates of stap 1(9S. aureus, 3 S.

pidermidis, and 1 S. h lyticus) with broth microdilulion MICs ranging from 2-8 ug/ml for
vancomycin were tested. These isolates included the Michigan, New Jersey, and Japan strains
of S aureus choracterized at the CDC. Mucller-Hinton Agar (MHA) was chosen as the test

bx it readity supports the growth of staphyl i, is well dardized

commercially available, and easily prepared. The isolates were tested against two lots each of
five different manufacturers of MHA (Accumedia, BBL, Difco, Oxoid, and Remel)
supplemented with 3, 4, 5, or 6 pg/ml of vancomycin. In addition, the isolates were tested on
standard BHIA VRE screen plates. All test plates were incubated at 37° C and read at 24 and
48 hours for the presencc or absence of growth. The isolates with known decreased
susceplibility to vancomycin grew consistently on all lots from all manufacturers of MHA
supplemented with 5 ug/ml of vancomycin, while all susceptible staphylococci failed to grow.
Breakthrough growth of plible isolates occurred on plates with 3 and 4 pg/ml of
vancomycin with some media fots. Most isolates with MICs of & ug/mt did not grow on MHA
plates containing 6 pg/mi of vancomycin from certain manufaciurers. Based on the results of
this study, MHA supplemented with 5 ug/ml of vancomycin should be effective for screening
GISA isolates in the clinicat microbiology laboratory or other settings.
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49 Nosocomial Infection Surveitlance Results in a Newborn Nursery:

1995-1997. *B COIGNARD, N KACET, A LISKA, MO HUSSON,

P LEQUIEN, B GRANDBASTIEN. Lille University Hospital, Lille, France.
Introduction: The newborn nursery of the University Hospital of Litle introduced
nosocomial infection (NI) surveillance in June, 1995. The study objectives were to
measure NI incidence, to identify risk factors for NI, to monitor antibiotic use, and to
increase awareness of staff. We present here the results of the first 2-year study.
Methods: The surveiliance is a clinical, active, continuous, and prospective process.
Indicators include incidence densities (ID). Results: 1837 infants were admitted,
accounting for 31903 patient days (ptd). 1006 (55%) were hospitalized during their first
week (wk) of life. Among these, the median gestational age was 34 wk (range: 23-44),
median birthweight was 1970 g (range: 470-5000). 671 (37%) infants stayed at least
once in the intensive care unit (ICU) for 7959 ptd. 569 (31%) required mechanical
ventilation (v) for 5533 v days, and 690 (38%) needed central vascular catheter (cvc) for
11501 cve days. 250 intants developed 350 NI, of which 151 (43%) were severe
{pneumonia, bacteremia, enterocolitis, and meningitis). The overall ID was 11/1000 ptd
icos [10-12] whereas in the ICU, the 1D was 14/1000 ptd ices [12-16]. The most frequent
NI sites were conjunctivitis (27%), pnmary bacteremia (20%), gastrointestinal tract
infections (13%), pneumonia (12%), ciatad bact ia (11%),
mucocutaneous infections (9%). ID of catheter-associated bacteremia was 3/1000 cvc
days icos [2-4] and that of pneumonia was 4/1000 v days g5 [2-6). In 19% of NI, no
organism was Isolated. The remaining 282 NI were related to 310 organisms with
Gram-positive cocci (53%) and Staphylococcus epidermidis (33%), Gram-negative
bacilli (20%), viruses (18%), and yeast (7%). When tested, resistance to methicillin
among S. epidermidis isolates was 72%. Median time before the first Ni was 22 days.
NI, accounting for 43% of the 16505 treatment days, were the major reason for antibiotic

use. Plotting monthly ID over time showed neither significant trend nor noticeable peak.

Among infants hospitalized during their first wk of life, 1D were higher if gestational age
was less than 33 wk (14 versus 9/1000 ptd, p<0.001) or if weight was less or equal than
1500 g (15 versus 9/1000 ptd, p<0,001).

50 An Qutbreak of Serratia ma

(SM) Conjunctivitis in a Ny t

- Care Unit (NCU): Genotypic Link to an Environmentat Source.
C.CARLYN', J. SIMMONDS®* S. KONDRACKF, D. SCHOONMAKER', R.GALLO?,
D. MORSE' Wadsworth Center', Bureau of Communicable Diseases, NYSDOH?, Albany,
APIC, Past President Mid-Hudson, NY2.

We used pulsed-field gel el pk is (PFGE) to igate an outbreak of SM
conjunctivitis occurring on 2 NCUs in a 280 bed hospital in NYS in 1997. Because SM can
spread rapndly, cause morbndny and mortality and remain endemic in a NCU for a
prol d period, an epid logic investigation was conducted to identify cases, describe
risk factms, determine the source and i control A retrospective cohort
study of all 161 infants born during the period (5 culture confirmed and 156 noncases)
showed p ity (RR=124.8), y distress (RR=67.6), low birth weight (RR=
58.9), sepsis (RR=46.8), pi 1 ia (RR=35. 1), id m NCU A (RR=22.8) and
history of cesarean section (RR=8. 4) tobep i nisk factors for
SM infection. Case numbers were too small to perform multivariate analysis. PFGE of 27
SM isolates showed 9 types and 3 subtypes. Ten isolates from 4 of the infant cases and 3 of
4 isolates from the nursery A sink had the same PFGE pattern suggesting a common source.
The sink specimen revealed 2 PFGE types; disclosing the outbreak pattern only when
several like colonies were sampled. A fifth infant’s isolate from nursery B, 7 other NCU
environmental isolates and 5 isolates from patients not linked to the outbreak had pattems
distinct from the case strain, Intervention included replacing the sink, altering a bath
practice, antibiotic treatment of cases, and closing and cleaning the unit. The outbreak was
termmaled at 30 days. This study dcmonstrates the need to sample morphologically

lonies from an envi | source likely to be populated with a mixture of
organisms when cr¢ ination is suspected. It is onc of the first reports of a neonatal
outbreak by SM limited to conjunctivitis involving infants who were modestly immune
suppressed where early recognition of a genotypic link coupled with control measures may
have averted a more serious situation.

Cystic Fibrosis (CF) Patients (Pts) Do Not C Their E
Dumq Bercise. *LOREEN HERWALDT, LINDA BOYKEN, RICHARD AHRENS.
of internal A andF Univ. of lowa, lowa City, IA, USA.
‘Cardiac rehabinmion staff in our hosphl questioned whether it was safe for CF pts

52

Decreasing Bloodstream Infection Rates in Very Low Birthweight

Infants withTopical Ointment Therapy M. WALLACE, MS',CIC,
S. LINDADO, RN, BSN, A. BEDRICK, MD, C. MORAVEC, MD, S. NIETQ, RN, BA
Franklin Square Hospital Center, Baltimore, MD

to use q Th , We this study to determine

whether CF pis mg wm viable omanlsms when they a Objective: To the effects of a preservatwe-frcc petrolatum topical ointment on
We studied 15 CF pis who were for of acute p Y rb blood infe ratesina | care unit. Design: Sequermal, prospective
We cultured their hands before and after the pulse oxi and the of study using a quality i h. Method: itions for
the exercise equipment before and after each pt exercised, the ai 38" from each pt's mouth ial bl infecti (BSI) in<i yeax infants were uud Raus of bacteremia

during maximal exercise and while the pt was ghing, and the physical th ists' hands
before and after each pt sputum were b d during
routine clinic visits and during emoorbaﬂons Organisms present at >10° CFU/mI were

stored. P seruginosa (PA) and S aweus (SA) isolates were typed by pulsed field gel
electrophoresis (PFGE). Isolates were conskiered {0 be identical if all bands matched,
subtypes ¥ 1-3 bands differed, and different strains if >3 bands differed. Of 15 pts, 10 were
male. The median age was 27 years. On admission, the pts camied: classical PA (CPA)
n -4]. muoold PA (MPA) [n = 7], CPA and MPA [n = 3], and CPA and SA [n = 1}. Al

were ive for PA and SA except 3 air cultures. Two air cultures
from pts who were coughing each had 1 colony of MPA. PFGE revealed that these isolates
matched those the pts had in their sputum specimens. One air culture grew 1 colony of a
mucoid Pseudomonas species not found in the pt's sputum. One post-exercise hand
culture had 1 colony of MPA but this isolate did not yield an interpretable PFGE pattern.
One pre-exercise hand culture grew 82 colonies of SA and 1 physical therapist had >300
colonies of SA on her hands after a pt exercised but neither of these organisms were found
in ihe pt's sputum. Unrelated pis did not shars strains. CF pts admitted for acute
pulmonary exacerbations did not contaminate the environment with thair PA or SA strains
while exercising. Our data indicate that physical therapy departments do not need special
infection control precautions for CF pts who are infected with PA or SA and that CF pts can
use common exercise equipment.

were expressed as the number of bacteremias per 1000 patient days, Setting: A 21 bed Level
1l neonatal intensive care unit (NICU) in a community teaching hospital. Patients: All
infants Iess than 1500 grams (n=94) admitted between December 1994 and February 1997.

Inter inter were instituted to reduce endemic BSI. These measures
mcludcd gloving for all infants under 1500 grams, using chlorhexidine as a skin P

prior to i line p! imal barrier p jons for central line insertion, the
use of a dedicated 1V access cart, and i hasi on hand g. Despite these
measures, the endemic BSI rate did not deaem sxgmﬂcantly Starting in May, 1996 twice
daily ap ion of Aquafor oi was instituted. The oi was applied to the entire

body excqx the face and scalp. Results: After instituting the use of Aquafor, BSI rates
decreased from 12.7 BSK1000 patient days (12/94 to 4/96) to 5.4 BSI/1000 patient days
(p< 02). Treated infants had decreased skin breakdown and no adverse reactions to the

Conclusion: Topical oi can d the risk of BSI among very low
bmhwelght infants. We propose that topical omtment xmpmves neonatal skin integrity, and
the p infants i to i

53 Aquaphor as a Source of Col ion and Sub Blood
Infections Among Very Low Birthrate Neonates *KEITH M.
RAMSEY, SUSAN G. MALONE, PAUL D. FEY, MARK E. RUPP, BETH
GLOVER, CHARLES R. HAMM, JR, FABIEN G. EYAL. University of South

Alabama, Mobile, AL, and University of Nebraska Medica.l Center, Omaha, NE.
Blood stream infections (BSI) are the most freq site of nc ial
infection among neonates in High-risk nursenes (HRN).  Coagulase-negative
Staphylococci (CONS) are the most logic agents responsible for BSI
associated with umbilical or central venous catheters. In 1997, physicians in the HRN
reported a shift in the epidemiology of overall infections and specifically BSI to
predominantly gram-negative organisms among infants < 1000 gms. Ongoing
surveillance utilizing the National Nosocomia! Infection Survey (NNIS) d d

54

Succeuful Control of an Outbmk due to Vancomycin-Resistant
iinaN jive Care Unit. M.E. RUPP*, N,
MARION, P.D. FEY, P.C. IWEN, D.L. BOLAM, C.M. OVERFELT, L. CHAPMAN.
The University of Nebraska Medical Center, Omaha, Nebraska.

Although the preval of v enterococci (VRE) is
increasing, there is relatively little experience with VRE in neonates. At our institution
we have encountered VRE in adult patients since 1993, but had not observed VRE in
neonates. In Sept 1997 we experienced a VRE outbreak in a 34-bed neonatal intensive
care unit (NLCU). The outbreak strain was Enterococcus faecium with a VanB
phenotype. The isolates also exhibited high-level r to ampicillin and

significant increases in BSI per 1000 day to 19.8 (range 21.1-72.6) or p<0.01 over the
NNIS rate of 12.9, despite no increases in device utilization. A retrospeclive survey
suggested Aquaphor solutions (utilized to decrease insensible losses only among the

glycosides. From 9/5197 to 10/1/97 25 neonates becnm colonized with VRE.
No neonate experlenced an invasive infection. Coloni: tes were cohorted, and
strict barrier pr including handwashing with an antiseptic soap and use of
gowns md g\wes, ‘were instituted, Week\y patient colonization prevalence surveys

< 1000 gm mfants) as a potential source of contamination. A prospective study and envir surveys were performed. Environmental

of Aquaphor solutions with CONS and gr: gative org d ination was performed TID. VRE isolates were characterized by PFGE
which were followed by BSIs with the cor P g Organisms aMong six tysis of Sn:cxl RFLP patterns ln response to thf ::‘ontrol measares, the :veekl{
The bacterial isolates recovered from the bloodstream and the Aquaphor were VRE neonatal ¢ i as 41%, 59%, 41%, 21%,
compared by analysis of Smal restriction fragment length polymorphism pattem by 17%, 17%, 15%, and 0%. T"‘ weekly VRE envir Pr d as

pulsed-field gel elecirophoresis and shown to be identical or closely refated. A change
in the procedure of the use of Aquaphor solutions resulted in both a decrease in BSIs,
and a return of CONS as the p organism ing BSIs in the < 1000 gm

We lude: (1) Aquaph lutions may rep a new source of
infection among infants < 1000 gms, (2) Daily preparation and subsequent discarding
of the Aquaph I iminated this source of subsequent BSIs.

p ions effectively el

follows: 8%, 4%, 8%, and 0%, Within 6 weeks of institution of control measures, no
additional VRE colonized neonates or positive environmental cultures were identified.
A VRE survelllnnce program was instituted which has subsequently identified 3

lation measures and decontamination procedures were
promptly used and secondary spread was pr d. We lude that epidemic VRE
can be controlled in specific areas of an institution with endemic VRE. Surveillance
systems can serve as “early warning” systems to prevent additional VRE outbreaks,
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5 5 Seasonai Variation of Acinetobacter spp. Infactions Reported to the
National Nosocomial Infection Surveillance (NNIS) System:1987-1998. *L.C.
MCDONALD, S.N. BANERJEE, W.R. JARVIS and NISS. Hospital Infections
Program, Centers for Disease Control and Prevention, Atlanta, GA.

Increased reports of outbreaks caused by Acinefobacter spp. (ACN)
suggest infections due to these pathogens are increasing. It is unknown
whether this increase represents reporting bias; there are alamming reports of
multidrug resistance in ACN. NNIS data for 1974-77 suggested that ACN
infections occurred at a steady annual rate with an unexplained seasonal
increase in the number of infections during summer months. To determine
whether ACN infections have increased over the past 10 years and whether
infections continue to have a pronounced seasonal variation, we reviewed ACN
infections reported to NNIS during 1987-98. During this period, 2,650
nosocomial ACN infections were reported by NNIS hospitals, which performed
hospital-wide surveiliance on 5,519,936 patients. With a mean of 5 infections
{range 4.0-6.1) per 10,000 discharges, there was no upward trend over the past
10 years in the rate of ACN infections overall, or by major infection sites:
bloodstream (BSI), mean 0.7, range 0.6-0.9; urinary tract (UT1), 0.9, 0.8-1.3;
surgical site (SS), 0.8, 0.4-1.0; and pneumonia (PNE), 1.7, 1.3-2.1. However,
the rate of ACN infections increased sharply in late summer months throughout
this period; seasonal variation is demonstrated by comparing rates for July-
October with remaining months for ACN infections overall (6.3 vs 4.1, p<0.001)
and all major infection sites: BS! (1.0 vs 0.8, p<0.001), UTI (1.3 vs 0.7,
p<0.001), SSI (0.8 vs 0.5, p<0.001), and PNE (2.0 vs 1.8, p<0.001). Additional
studies of this seasonal variation examining potential risk factors such as
weather conditions, hospital ventilation systems, and water supply may result in
control measures to prevent seasonal increases in ACN infections.

56 Anl igation of the Relationship of Colonizing and Infecting Ny ial
Acinetobacter anitratus Isolates. *GIANNA ZUCCOTTI and BRIAN P. CURRIE Albert
Einstein College of Medicine and Montefiore Medical Center, Bronx, NY.

A. anitratus has emerged as an important ial pathogen in many hospital

An understanding of the risk factors assocnated with 4. amtrams colonization and infection
and the relationship b lonizing and infecting isolates could provide guidance for
developing effective i interventional infection control gies. In order to i igate these
issues, 67 patients were randomly chosen from all hospitalized patients that had any culture
positive for 4. anitratus during 6/1/95 to 9/30/97 at our hospital. Chart review using CDC
NNIS criteria for nosocomlal mfectnon identified 32 pauems with 4. amrralus infection and
35 with 4. anitratus col The ic site of i ion or ion was very
similar for infected and colonized pati ia/sputum col - 53.2%/71.5%;
UTVurinary col - 15.7%/14.3%; wound mf7wound col - 3.2%/8.6%). Al patient isolates were
PFGE strain-typed and subjected to antibiotic sensitivity testing. Multiple antibiotic resistance
was defined as sensitive to <2 antibiotics. 60% of colonizing and 65.6% of infecting isolates
were determined to be multiple antibiotic resistant. 2 PFGE patterns were shared by 51.5%
of colonizing and 52.7% of infecting isolates. The remaining isolates were determined to be
genetically unique. Case-control analysis indicated that infected patients were no more likely
than colonized patients to have been on mechanical ventitatory support, to have had
tracheostomy placement, to have undergone prior endoscopy or to have received prior broad
spectrum antibiotic therapy. Infected patients were more likely to have been in an ICU setting
(MICU, SICU, PCU and CCU) than colonized patients (O.R. = 3.2, P = 0.04). This suggests
that infection is related to severity of underlying illness. These data suggest that colonizing
isolates can be a reservoir for 4. anitratus infection, that there is no evidence for differences
in virulence among A. anitratus strains and that the progression of A, anitratus colonization
to infection is most likely determined by host factors.

5 7 QOccurrence of Acinetobacter genomic species in patients, the environment, and
on hands of staff of an ICU: a two-years’ ecological study. *ALEXANDRA T.
BERNARDS, LENIE DIJKSHOORN, TANNY J.K. VAN DER REYDEN and CEES P.A. VAN
BOVEN Leiden University Medlcal Centre, Leiden, The Netherlands
b isa | path of i i The genus ises at
least 18 genomic species (gen. sp.) of which A. daumannii is most often encountered in hospital
outbreaks. Little is known of the occurrence of the various genomic species in the hospital
environment. A two-year study was undertaken to investigate the occutrence of Acinetobacter in
an ICU of a Duich hospital. Patients, the environment, and hands of staff were sampled at three
monthly intervals. Clinical isolates from patients were also included. Isolates were identified
using amplified ribosomal DNA restriction analysis (ARDRA), and comparatively typed using
cell envelope protein profiling and PCR fingerprinting with primers M13 core and DAF4. A total
of 460 isolates were obtained, 37 from clinical patient samples, 86 from patient surveillance
les, 243 from envi | sites, and 18 from hands of stafi. One outbreak occutred,
caused by a strain of genormic species 13TU, lasting five months. During the non-outbreak period,
nine different genomic species were found in patient clinical samples, none predominating. 4.
baumannii, gen. sp. 3 and 13TU (Acb-complex) were found in the environment only when
patients colonized with them were present. A. johnsonii and A. Mwoffii were found on patients’
skin sites and in the environment, mostly in dry sources. A variety of strain types were found
among the latter two species none of which predominated. A. junii, and gen. sp. 10 and 11 were
predominantly found in the environment and occasionally in patients. These three genomic spe-
cies each comprised one predominating strain type, present throughout the study period. Gen. sp.

58 AN ial Outbreak of Acinetob iiin 8 University Hospital. RANA
CTHAKRABORTY*®, BART HOLLAND, EILEEN FINERTY, KEISHNI FERNANDO,
SHAHEEN TIMMAPURI, DENNIS DIAWATAN, DAFER AL-HADDADIN, UMD/New Jersey
Medical School, Newark, New Jersey
OBJECTIVES: To identify ible risk factors iated with the ial isition of
Acinetobacter baumanii (Ab) during a hospita! outbreak and to evaluate effectiveness of
infection control in ini nsspraad DESIGN: A retrospective case-controlied
study i d revi i ion control and microbiology records of pahen\s in
whom Ab had been lsolated from clinical i Case patients  were pared with a
non-infected, non-colonized control group hospitalized in similar clinical settings at the time
of the outbreak. Results were expressed as the mean +/- SD. Differences in characteristics
‘between the two groups were tested by chi square and t-tests. RESULTS: Between October

1896 and June 1997, 73 pati were or infected with Ab. Forty were
identified from S to D ber, Ab was detected in a further 26 paﬂents from March
to June 1997. A total of 170 speck grew Ab. Y percent of cult (120/170)

were found In surgical units. Eighty-six isolates (51%) were from the sputum and respiratory
tract, 36 from the urine (21%}), and 30 (17%) from wound and abscess sites. Only 8 were
blood isolates. Minimal |nh|bnory concentrahons {MICs) showed that 34% of paﬂents (25/73)
atsome polnt harbored Ab. Factors d with the acquisition of Ab
mc{udsd prolcnged length of stay (mean of 45.5 days vs, 15.7 days in Ab positive (+) and Ab

) y), use of ceniral catheters (p=0.0003), tota!l parenteral
nutsition {p=0.001) ical ilation and trach y (p=0.00005). Other risk factors
included multiple and prolonged use of antibiotics (p=0.000001 for each), Multi-drug resistant
Ab was isolated from 10 specimens with the same banding pattern by pulse-field gel
electrophorescs (PGFE) in surglcal intensive care unit (SICU) in-patients, suggesting cross
cor 1. Use of fecti

10 and 11 were most often found in wet sites. It is uded that acinetob are ip
in the hospital, but that the genomic species vary with regard to their ecological niche. Since the
genomic species of the Acb-complex were clearly patient-associated, it is likely that

outbreaks in both medical and surglcal ﬂoors with only sporadic cases occurTing.
CONCLUSION: 1) Ab isb g an imp t and 2)

follow introduction of strains by patients and do not originate from the hospital environment,

frequently isolated. 4) Rlsk factors h the oL were mostly related to
prolonged hospital stay in debilitated pati i jve acute medical care. 5) The
mode of spread of Ab was facmtatad by Dersonnel

and coloni \ most oﬁen in surglcal units. 3) Multi-drug resistant Abwas |

controf measures were effactive in controlling the

59 Molecular Epidemiology of Multipie Antibiotic Resi (MAR) Acinetob
anitratus 1solates at a Single Hospital. *GIANNA ZUCCOTTI and BRIAN P. CURRIE,
Albert Einstein College of Medicine and Montefiore Medical Center, Bronx, NY.

Isolates from 75 patients randomly chosen from among 105 patients hospitalized at
our institution with any positive culture for 4. anitratus from 6/1/95 to 9/30/97 were
analyzed. 93 isolates were subjected to PFGE typing and antibiotic sensitivity testing (MAR
isolates were defined a sensitive to 5 2 antlbloncs) PFGE typing identified 32 patterns and

64% of patients were infected or colonized with MAR strains. 2 PFGE patterns accounted
for 73% of patients with MAR isolates and defined 2 temporally distinct patient clusters that
had not been previously detected (12 Type A - Jan-July 1995 and 23 Type B - 8/96-8/97).
Chart review of 67/75 patients and case-control analysis indicated the recovery of both MAR
Type A and B strains was strongly associated with prior broad spectrum antibiotic use. In
addmon, MAR Type A strams were more likely to come from patients who shared

Ily and temporally overlapping hospitalization experiences than among controls
(O R.= 33 P =.003). The likely spread of MAR Type A isolates by horizontal transmission
was further supported by the fact that these isolates were no longer recovered afier the
initiation of contact isolation precautions in 1995 of all patients with MAR A. anitratus
isolates. In contrast, MAR Type B isolates occurred in spite of continued contact isolation
precautions. The recovery of MAR Type B isolates was not associated with overlapping
hospital experiences with other MAR Type B patients, but there seemed to be a trend for
MAR Type B isolate recovery to be associated with previous exposure to the MICU
environment (O.R. = 5.5, P = .07). This study d two sequential clonal outbreaks of
MAR 4. anitratus at a single institution, one sustained by horizontal transmission and another
apparently sustained by patient exposure to an environmental reservoir in the MICU, and
suggests. that MAR A. anitratus control in a hospital may potentially require a vanety of

inter iotic control activities, the interruption of horizontal

60 Standardization of PCR-based Fingerprinting of Nosocomial Pathogens:
Prospects of the Exchange of Digital Typing Data.

HAJO GRUNDMANNT; KEVIN J TOWNER?, MARC STRUELENS? and the Acinetobacter Study
Groupd. 1 University Hospital Freiburg, Germany; 2 University Hospital Nottingham,UK; 3 Hospital
Erasme Bruxelies, Belgium; L. DIJKSHOORN, P. GERNER-SMIDT, M. MAKER, H. SEIFERT, M.
VANEECHOUTTE.
Aims: DNA fingerprinting based on PCR (AP-PCR, RAPD, rep-PCR, ERIC-PCR) is increasingly
used in descriptive hospital epidemiology. The reproducibility of pattems between dlﬂerenl Iaborab
ries however, has been repeatedly called into question. We investigated if strict stand i
protocols, reagents, and data analysis generated sufficient reproducible lyplng resulls thal would
enable unequivocal strain identification and digital data exchange bety different i
Methods Seven Iaboralmm |n six Eumpean countries examined (in duplicate) 40 isolates
be g to the Aci feomplex using four different PCR protocols.
The pnmers were M13 DAF4 ERIC REPHREPZ Reproducibility was assessed in three ways: (i)
by isolate grouping D tly byeach icipant, (i) centralty, by parallel analysis
of the actual PCR products by the i l lab using sequencing geis and
automated laser flourescence (ALF) analysis, and (jii} by oompamg the dugual ALF data generated
independently for the duplicates in two different laborak h via el ic mail.
Results: The epidemiological conclusions reached by the pamapahng laboratories were
substantially correct, with 96.4% of the total isolate groupings agreeing with the ct view.
High resolution ALF analysis of the independently genera!ed PCR products grouped between 96.4
and 98.9% (depending on the primer used) of all isolates correctly and the pattem similarity of
isogenic isolates ranged between 83.3 and 86.6%. The pattem similarity of the duplicate PCR
products analysed independently by ALF in two Iaboratories varied between 75.7 and 83.8%.

It was ded that indep 1tty duced PCR fi t patterns can be
obtamed reproducibly for A b spp. It dized is and quality controlled
reagents are used and that digital exchange of typing data via intemet may become feasible once
agr on equipment, dards and data format has been reached.

and the identification of potential environmental reservoirs.
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El Epidemiology of Penicillin Resistant Pneumococci (PRP) in Erie

County, New York. M.L.STOCK, *M.D. ANTALEK, J.L.
FROST, D. TRISTRAM, J.A.SELLICK. SUNY at Buffalo, Millard Filimore
Health System, Mercy Hospital, Buffalo General Health System, Childrens
Hospital of Buffalo, Buffalo, NY.

PRP (penicillin MIC20.1jg/ml) have become an increasingly important problem in
the US. This siudy was done to estimate the local occurrence of PRP.The
laboratories of 7 Buffalo/suburban hospitals saved all clinical specimens of
pneumococci in January/February 1997, Isolates were sent to a central lab where
identity was confirmed and susceptibility to penicillin and other agents was
determined by E~test. 89 isolates were obtained and 21 (23.6%) were PRP, The

21 PRP were very resistant to other commonly used antibiotics: TMP/SMX 43%,
ceftizoxime 43%, erythromycin 38%, azithromycin 38% and cefprozil 19%. These
all were significantly higher than for penicillin susceptible strains. No PRP were
rifampin or vancomycin resistant. Clinical data were obtained on 63 patients
including 14 with PRP. There were no statistically significant differences between
PRP and susceptible pneumococci for the following: specimen source, whether the
specimen was from a polymicrobial infection, source patient demographics
(location, age, gender) or source patient clinical profile (underlying illness, prior
hospitalization, need for intensive care/mechanical ventilation, mortality.) PRP
source patients were more likely (64 vs 27%, RR=3.26, 95%CI=1.25, 8.46) than
those with susceptible pneumococci to previously have received antibiotics. While
this study was limited in time and scope, it showed that during the first two
months of 1997, the proportion of pneumococci which were PRP and the levels of
resistance of PRP to other agents was higher than generally acknowledged in the
Buffalo area. The presence of PRP and their overall susceptibility profile will
likely drive changes in antibiotic use toward newer agents. However, excessive
use of these and other agents likely will foster further resistance to them.

6 2 Unusual risk factors for Group B streptococcal {(GBS) bacteremia among

non-pregnant adults in a community hospital cohort. *WEHBEH
WEHBEH, SORANA SEGAL-MAURER, JANICE BURNS, JAMES J.

RAHAL JR, The New York Hospital Medical Center of Queens, Flushing, New York.

Invasive Group B streptococcal (GBS) infection is a common cause of serious
disease among neonates and pre/post-partum females. However, a recent increase has
occurred in the incidence of invasive GBS infection in non-pregnant adults associated
with increased morbidity and mortality. We undertook a three year, retrospective review
of GBS bacteremias at our 487-bed university-affiliated community hospital, excluding
cases in neonates and pregnant or post-partum females. Twenty-six patients (15 M,
11F) were analyzed. Twenty-two patients were over age 60 with ten over age 80.
Common underlying diseases were cardiac {valvular disease, coronary artery bypass
grafts, prior endocarditis}-11, neurological events (Parkinson's, stroke, dementia)-8,
diabetes-7, malignancy-8, chronic renal insufficiency-7. The most common admitting
diagnoses were intestinal disease (cholecystitis, hemorrhage, diverticulitis, diarrhea)-8,
pneumonia-8, skinfbone/or soft tissue infections-6, primary bacteremia of unclear
etiology-7, urinary infection-3, possible infectious endocarditis-2. Prolonged antibiotic
therapy(>14 days) was given to 14 of 26 patients (4 with clinically diagnosed infectious
endocarditis). Nine patients expired within 21 days of admission (4 within 7 days of
admission). Colonoscopy had been performed on three patients (1M, 2F) with primary
bacteremia or suspected endocarditis within 14 days prior to admission. All had
diverticular disease and a polyp was removed from one. None of the three patients
received endocarditis prophylaxis prior to colonoscopy and all had valvular abnormalities
on transthoracic echocardiography. This finding suggests that the intestinal tract may be
a reservoir for GBS in adults, and that an association may exist between intestinal
pathology and GBS bacteremia with possible endaocarditis.

6 3 Determining the Significance of Coagulase-Negative Staphylococci
(CNS) Isolated from Blood Cultures at a Community Hospital: A Role for
Species Level Identification. S.D. KIM, *L.C. MCDONALD, J.M. MILLER, S.
MCALLISTER, R. JERRIS, W.R. JARVIS. Centers for Disease Control and
Prevention (CDC), Atianta, GA and Dekaib Medical Center, Decatur, GA.

CNS are a leading cause of bloodstream infection (BSl) in U.S.
hospitals. However, CNS from the skin frequently contaminate blood cultures
making their interpratation difficult. The misinterpretation of CNS blood culture
contaminants is costly and contributes to unr y antimicrobial use.
Although blood culture contaminants more likely consist of different species of
CNS isolated from successive cultures, the National Nosocomial Surveillance
(NNIS) System definition of BSI does not require identical CNS species from
successive cultures; many clinical laboratories do not report species-level
identification of CNS. To determine whether species-level identification could
improve the interpretation of biood cuiture isolates, we reviewed clinical and
laboratory findings in a subset of patients identified during a 6 month community
hospital survey in which all CNS blood culture isolates were saved and later
identified to the species level at CDC. Of 171 patients with blood cultures
reported positive for CNS, 41 (24%) had >2 positive blood cultures and 130
(76%) had a single positive culture. The medical records of 36 (88%) patients
with >2 positives were randomly selected for review. Of these patients, 22
(61%) had BSI according to the NNIS definition; species-level identification of
CNS isolates revealed 5 (23%) patients with NNIS-defined BSI who did not have
an identical CNS species in 22 cultures, suggesting CNS from these patients
were contaminants. Species-level identification of CNS would reduce the
misinterpretation of probable contaminants if only patients with >2 blood
cultures positive for the same CNS species were considered likely to have BSI.

64 Rates and Risk Factors for Recurrent Clostridium difficile Associated

Disease (CDAD) During Hospitalizations Following an Initial CDAD Episode.
*B. OSTROWSKY, S. JIDPUGDEEBODIN, AND M. SAMORE, Beth Isract Deaconess
Medical Center(BIDMC), Boston, MA, and Vichaiyut Hospital, Bangkok, Thailand.

A registry of 1032 patients (pts) detected to have CDAD by infection control surveillance
at a single institution during a 6 yr period (Jan/91-Dec/96) was used to examine the risk of
recurrent CDAD during hospitalizations that fo]luwed an mmnl eplsode of CDAD. 446 pts with
initial episodes of CDAD had 1218 q dmissions <30
days (d) following the initial episode); the median mlerval between the 1mual cpisode of CDAD
and subsequent hospitalization was 305 d (range: 30-2216). 81 of these hospitalizations were

iated with CDAD; in 45 i the positive cytotoxin was detected < 3d after
admission (adm) and in the other 35, >3d after adm. The cumulative risk of recurrent CDAD
>3d after adm (among pts with LOS >3d) was 4.0%. A nested case-control analysis was
performed to examine risk factors for recurrences occurring >3d after adm. Controls were
chosen by randomly selecting for cach case 3 hospitatized pts with prior CDAD who did not
develop recurrent CDAD and whose LOS was > the interval between adm and toxin positivity in

the case. Clinical data were d by b and chart review on 32 cases
{for 2 pts who had >1 subseqy i ion with CDAD, 1 adm was randomly
selected) and 96 controls. Both hed and 1 were performed and yielded

similar results. The median interval in days between adm and positive toxin for cases was 9 days
(range 4-75). Cases were similar to controls with respect to age, sex, and underlying co-

By multivariable logistic ion, risk factors for recurrent CDAD were: interval
between initial episode of CDAD and sub hospitali <60d (adjusted OR=28,
p=0.04) and exp to 2nd/3rd g i halosporins (adj OR 2.9 p=0.02). A trend

was seen toward a lower risk of recurrence in pts exposed to oral or intravenous metronidazole
(adjusted OR= 0.13 p=0.056). In summary, pts with prior CDAD who are readmitted represent
a populmlon for whom su-ategm to prevent CDAD might be appropriately targeted. A potential

effect of against recurrent CDAD should be considered unconfirmed
because of the limited number of pts but worthy of further study.

Morbidity, mortality, and health-care burden of nosocomial Clostridium
difficile-associated diarthea (N-CDAD) in Canadian hospitals. *MARK A. MILLER,
MEAGAN HYLAND, MARIANNA OFNER, MARIE GOURDEAU, MAGUED ISHAK, the
Canadian Hospital Epidemiology Committee, and the Canadian Nosocomial Infection
Surveillance Program, Health Canada.

We conducted laboratory-based surveillance for N-CDAD in 19 Canadian hospital sites
in 8 provinces to measure morbidity, mortality, and the burden of discase. Starting Jan/97,
centers tested all inpatient diarrheal stools received in the laboratory for C. difficife toxin (CDT)
for 6 weeks or until 200 samples/center were tested. CDT(+) patients were assessed for inclusion
as 2 “case” if the surveillance deﬁmuon was met {loose stool for 2 days without other cause
AND CDT(+) or visualized p b AND symptom onset > 3 days post-admission),
and the cases’ charts were then reviewed.

During the study period, 371/2062 individuals (18%) were CDT(+) and 269 (13%) met
the case definition. The period preval N-CDAD rate was calculated 2 ways: per 1000
admissions and per 100,00 patient-days. The mean [median; 95% CI] hospital rates were 5.86
[3.7; 3.4 - 8.4] per 1000 admissions and 66.3 {57.9; 37.5 - 95.1] per 100,000 patient-days. 76%
of the cases were on a medical or surgical floor at the time of diagnosis. 250 (93%) cases
developed it during their original hospitalization, and 19 (7%) were readmissions for this
complication with an average stay of 13.6 { 7.8) days.

41 cases (15.2%) died during the surveillance period after being diagnosed with N-
CDAD, 4 of whom (1.5% of total) were considered to have died directly due to N-CDAD.
Overall survival was associated with N-CDAD therapy (OR=3.12, (95% CI: 1.2, 7.8), p=0.006).
In addition, the following morbidity was observed directly due to N-CDAD: dehydration (3%),
hypokalemia (2%), GI hemorthage requiring transfusion (1%), bowel perforation (0.4%),
secondary sepsis {0.4%), “other” [i.e. ileus, GI bleed, treatment side-effect] (2%). The cost of
readmissions alone for N-CDAD per year per site was esnmated at CDN5128 200.00

N-CDADisa and serious p jon in Canada and

is iated with lity, imp bidity, and constitutes a financial burden to the
institution.

66 Based Study of N ial Clostridium difficile Associated

Dhene (CDAD): Risk Factors and Prediction Models Using a Case-Cohort
Study Design. *MATTHEW H. SAMORE. Beth Israel Deaconess Medical
Center, Harvard Medical Schoo!, Boston, MA
We performed a population-based study of risk factors for nosocomial CDAD using a
case-cohort study design. The base population consisted of all medical-surgical admissions to a
tertiary-referral hospital during a 22 month period (Jan/94-Oct/95) who had a length of stay >3
days (d). A 7.5% random sample of the population was selected to form the study subcohort
(n=977, 8 of whom developed CDAD). Cases (from the entire base population) were identified
through surveillance and were defined as patients diagnosed with CDAD >3 d afer admission
(n=162). Patients who had a pusmve toxin assay within 21 d before and 3 d after admission
were excluded. For d ping p! ion rules, patients discharged in 1994 and 1995 were
divided into a test set and validation set, respectively. Survival analytic methods were used,
with the follow-up time defined as the interval in days between admission and positive toxin in
cases or duration of hospital stay in the rest of the subcohort. Clinical variables and exposures
occurring within 3 d of admission were collected using puterized clinical
Variables studied included age, sex, ward location, service, principal diagnosis, co-morbidities,
major susrgical procedure, admitting laboratory tests, hisiory of prior CDAD, antibiotic vse, H2
blockers, antacids, anti- and pro-motility agents. By Cox regression (with standard errors
appropriately calculated for the case-cohort design), independent risk factors for CDAD were:
age (adjusted hazard ratio (HR), per decade: 1.3 p<.001); prior CDAD with interval since
initial episode >60 d (adjusted HR: 3.8 p=001); prior CDAD with interval <60 d (adjusted HR:
8.9 p<.001); with broad beta-lactam antibiotics (adj d HR=2.2 p=.001);
principal diagnosis of diabetic peripheral vascular disease (HR=2.1 p=.007). The prediction
model had a c statistic of .71 on the test sct and .68 on the validation set. In summary,
identification of patients at high risk for CDAD on the basis of clinical information available
dunng the first few days of hosplwllzauou may be useful for purposes of risk factor modification
jes. The study design employed here avoids some of
lhe potemml biases of case-oomml studies and permits utilization of survival analytic methods.
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Antibiotic (AB) Prescribing in Nursing Homes (NH): A

Longitudinal Study. *JM MYLOTTE, State Univeristy of New

York at Buffalo, Buffalo, NY.
jectives, To measure AB prescribing in the NH setting and correlate this
with occurrence of nosocomial infection (NI). Design; Prospective observational
study. Setting: 4 nonproprietary NHs [WC, LS, SC and BW). Interventions:
None. Swdy Period: February 1996 10 November 1997; WC [21months], LS {15
months), SC [22 months}, and BW [18 months]. Methods: Incidence of AB use =
number of AB courses begun per 1000 resident care days (RCD) per month. AB
utilization ratio (AUR) per month = number of AB days/number of RCDX 100. N1
rates = number of NIs per 1000 RCD per month. Mean values were compared
using one-way ANOVA. Correlations were assessed using simple linear
r;gession. Results: Mean incidence of AB use differed significantly among the 4

: 3.8 (BW), 3.8 (LS), 5.8 (SC), and 7.2 (WC) [P < .001] as did mean AUR

per month: 2.2% (BW), 3.1% (LS), 5.9% (SC), and 7.2% (WC) [P < .001].
There was a significant difference in the mean overall NI rate: 2.9 (BW), 1.5 (LS),
4.1 (SC), and 4.2 (WC) [P <.001], in the mean rate of urinary NI: 2.9 (BW), 0.8
(LS), 1.2 (§C), and 2.2 (WC) [P < .001], and in the mean rate of respiratory NI
1.8 (BW), 0.3 (LS), 2.1 (SC), and 1.6 (WC) [P = .04]. For all 4 NH combined,
there was a highly significant positive correlation between the incidence of AB use
per month and the monthly rate of NI (R? =0.52; P < .001). However, all of the
variation in incidence of AB use was explained by the variation in the rate of
respiratory NI plus urinary NI (R? = 53; P <,001) and less so by the rate of
respiratory NI alone (R? = .35; P < .001). Conglusions: Two different measures
of AB use detected variations in prescribing among 4 NH. These measures may be
useful for interfacility comparisons after adjusting for case-mix differences.
Despite variations in rates, rates of respiratory plus urinary NI explained much of
the variation in AB use; the diagnosis of these infections in the NH setting appears
to be an important factor influencing physicians to prescribe AB.

68 Vancomycin-Resistant Enterococci (VRE) in a Veterans Affairs

(VA) Nursing Home Care Unit (NHCU): A Three-Year
Perspective. *LARRY STRAUSBAUGH, SHERRI ATHERTON, RITA
TJOELKER, Portland VA Medical Center, Portland, OR.

Nursing home administrators often hesitate to accept patients colonized
with VRE. They fear that it will spread quickly through their facilities and cause
substantial morbidity, if not montality, among their frail, elderly residents. In
order to evaluate the legitimacy of these fears, we reviewed our experience with
VRE at a large VA NHCU over a three-year period. The Portland VA NHCU is &
120-bed, skilled nursing facility, whose daily census ranged from 70 to 109
patients during the study period, FY95 through FY97. After recognizing the
initial VRE case in the first quarter of FY95, we adopted modified contact
precautions for all VRE-positive residents. We also monitored the results of all
cultures obtained for clinical indications and, on occasion, performed additional
surveillance cultures. The latter included those obtained during a one-day,
facility-wide, prevalence study in FY96. During the study period a total of 41
NHCU residents were colonized with VRE: 5 were identified in FY95; 19 in
FY96; and 17 in FY97. Of the 41 VRE-positive residents, 28 were known to be
colonized prior to their admission. Of the 13 ts acquiring VRE in the
NHCU, two were colonized in FY95, 9 in FY96, and 2 in FY97. Six of the FY%6
cases were detected solely by surveillance cultures obtained during the one-day
survey that established a prevalence of 9%. No VRE infections occurred during
the three-year study period. Therefore, the entry of VRE-positive individuals into
our NHCU posed little risk to other residents. Transmission within the facility

occurred at only a modest rate and the feared morbidity and mortality from VRE
infections failed to materialize,

69 Lack of Transmission of V: ycin-Resi E i (VRE) in
Long Term Carc Facilitics (LTCF). C. GREENAWAY and
*M.A. MILLER, Centre Hospitalier Régional du Siroit, Valleyfield, Quebec,
Canada; SMBD-Jewish General Hospital, Montreal, Quebec, Canada; and McGill
University, Montreal, Quebec, Canada.
VRE has an imp ial pathogen in acute care hospitals (ACH).
However, very little is known about the epidemiology of transmission of VRE in
LTCF or the most cost cffective infection control measures in LTCF.
Methods: From Nov/1996 to Nov/1997, 3 individuals definitely colonized (DC) and
3 recently colonized (RC) with VRE were transferred out from an ACH and were
followed in 4 different LTCF. Point prevalence surveys were done for rectal
colonization of VRE in these 6 patients and in all patients on the same wards in the
LTCF. Environmental cultures were aiso taken in the LTCF rooms of DC and RC
paticnts during these surveys. Infection control measures in the LTCF included:
placing all DC and RC patients in a private room with a private toilet but with
permission to circulate frecly on the ward, handwashing education, and gowns/gloves
only when direct prolonged contact with the patient was anticipated. All small
medical equipment was left in the DC/RC patients’ rooms, except in one LTCF.
Results: No transmission of VRE occurred during the study period, as evidenced by
peatedly negative VRE cull in all patients on the same ward as DC and RC
p Only 2 envi H on cachof 2 ions were positive in only
1 DC patient’s room. The mean length of stay of DC patients in the LTCF was 82
days (range: 29-111 days).
Conclusions: Transmission of VRE did not occur after admission of 3 DC and 3 RC
patients to 4 LTCF after a mean of 82 days of exp and moderately string
infection control measures, which are easily applicable in a long term care setting.
Spread of VRE in LTCF may not be as common as in acute-care settings.

70 Point-prevalence survey and risk factors for inter-facility transmission of

y ‘VRE) ization among pati at
acute and long-term care facilities in one community. TRICK WE®*,
KUEHNERT MJ, QUIRK SB, ARDUINO MJ, AGUERO SM, JARVIS WR. Hospital
Infections Program, Centers for Disease Control and Prevention (CDC), Atlanta, GA,
Siouxland District Health Department (SDHD), Sioux City, IA.

Acute and long-term care facility pati are at an i ing risk for colonization by
i i i (VRE). Interfacility transfer of colonized residents is one
obstacle to VRE control within a community. From December 1996 to February 1997, an
increased number of VRE isolates (0 10 65) was reported o the Siouxiand District Health
Dep We d a point-p survey of VRE colonization in all 32 health
care facilities in the district. A case-control study was performed to evaluate risk factors for
with VRE, including patient transfer between facilities. Genome typing was
performed to determine clonality of VRE isolates. Samples were collected from 1,934
(85.3%) of 2,266 eligible pati The overall preval of VRE coloni was 40 (2.1%)
of 1,934; prevalence in individual facilities ranged from 0 to 20%. In the case-control study,
case-patients from long-term care facilities were significantly more likely to have been
inpatients at one specific acute-care facility (Facility A) than were randomly selected control
patients, 11 (37%) of 30 vs 3 (4.5%) of 66, p<0.001. Molecular typing of isolates revealed
four genome types: 27 type-A, four type-B, and a single isolate each, of genome types C and
D. All case-patients who had inpats to Facility A were ¢olonized by genome type-
A. The four type-B isolates were from residents at one acute and one long-term care facility,
both geographically remote from other health care facilities. Early after the introduction of
VRE to a community, interfacility transfer of VRE-colonized patients contributes to |
transmission of VRE from acute to Jong-term care facilities. To minimize VRE transmission, ;

coordinated VRE control efforts are needed between acute and long-term care facilities.

7 I Pu ia and Invasive Pn 1 Di; lnn! Term Care Facility- vs.

Commuunity-Acquired. J Hofmenn!, IL Silbes |, MS Cetron *, RA Strikes?, S Paui >, RF
Breiman® | NJ/RWJ Medical School, Camden NJ; *Centers for Disease Control &
Prevention, Atlanta, GA; *NJ Dept. of Iealth & Senior Services, Trenton, NJ.  Pneumonia and invasive
preumococcal infections (IPI) are a major cause of morbidity and lity, especially among older
adults. During an ongoing project to promote al immunization, active surveiflance for
pneamonia and IP1 among adults was conducted at 20 acute care facilities in two New Jersey counties
from October 1994-September 1996. Medical records of all patients >18 years of age hospitalized for
I; ia or [Pl were reviewed, and the subset of patients admitted from long term care facilities
(LTCF) was compared to those admitted from the general community. We identified 6070 admissions
during the study period, 5785 (95%) for pneumonia and 285 (5%) for IP1, 4699 (77%) were from the
community and 1346 (23%) from LTCFs. The characteristics of patients hospitalized with pneumonia
or IPI are compared below. Incidences are per 100 000 population/year.

Patient characteristic LTCF* Community**  p value
Median age (years) 83 67 <0.001
Female gender (%) 62 50 <0.001
White race (%) 92 82 <0.001
Median length of stay (days) 9 7 <0.001
Alive at discharge (%) 82 89 <0.001
Confirmed p | infection (%) 5 8 <0.01
Incidence of pneumonia, age >65 yrs 6425 841 -
Incidence of IPI, age >65 yrs 471 38 -

*Incidence based on LTCF bed census + admissions/y, **Incidence based on 1995 census data

‘The incidence of pneumonia end IP{ requiring hospitalization among residents of LTCFs vastly exceeds
that of the general ity, LTCF residents with p ia or IP1 are older, remain hospitalized
longer, and are more likely to die as a result of their illness compared with patients admitted from the

ity. Lab y-confirmed p | infecti d for 6% of all pneumonias
identificd, but this likely und, the true incid of p ! disease in our surveillance
population as di ic lests are i itive and frequently underutilized. Targeted efforts 1o increase

p 1 ang 1 i ge among eligible LTCF residents to levels
recommended by Healthy People 2000 may have a major impact on the burden of these diseases.

72 Nursing Home-Acquired Pneumonia (NHAP): Severity of Iliness

(SOD) and Ouicome of Intravenous (IV) Antibiotic (AB) Treatment

(Tx) in an Inpatient Acute Geriatrics Unit (AGU) Versusina
Nursing Home (NH). *J. MYLOTTE, C. SALUDADES, B. NAUGHTON, Z.
MASZAROVICS. School of Medicine and Biomedical Sciences, State Univ of
New York at Buffalo, Buffalo, NY.

QObiective: to evaluate the validity of the pneumonia prognosis index (PPI)
as a measure of SOI in residents with NHAP and to compare the outcome of TV
AB Tx of NHAP in an inpatient AGU vs in a NH after accounting for SOL
Design: Retrospective chart review. Sefting: 2 nonproprietary NHs (400 beds)
and an AGU (20 beds) at a county hospital admitting only NH residents.
Methods: NHAP was defined as symptoms, signs, and radiologic evidence of P.
All residents intially received IV AB Tx followed by oral Tx. The study
population consisted of 158 episodes of NHAP: N = 58 weated in the NH and N
=100 treated in the AGU. SOI was determined using the PPI calculated at the
onset of P. Mortality at 7, 14, 21, and 30 days after onset of Tx was assessed.
Results: The PPI stratified the 158 episodes of NHAP into low- and high-risk
mortality groups; the distribution of episodes among risk strata of the PPI was
similar for the two groups indicating that SOI of P was similar. Mean (+ SD)
duration of AB Tx was 9.6 + 3.4 days in the AGU vs 10.7 + 4.5 days in the NH
(P = .26); however, mean (+SD) duration of IV AB Tx was significantly longer in
the NH (8.2 + 4.1 days (NH] vs 6.4 1 2.6 days [AGU],P = .007). Mortality was
the same at all time points assessed. 30-day mortality was 21% for those treated
in the AGU vs 24.1% in the NH (P = .66); the 30-day mortality predicted by the
PPI for the most severely ill residents was 29% while the actual mortality for this
group was 33%. Conclusions; The PPI appears to be a useful measure of SOI of
residents with NHAP and accurately predicted 30-day mortality in those with this
infection. NH residents with P, even those who are severely ill, can be
successfully treated in the NH with IV therapy; their 30-day mortality was no
different from those with the same SOI admutted to a hospital for Tx.
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73 74 "The Natural History of Carriage of VRE Using PCR Detection of Van A, Van B,
Clonal Outbreak of V: in-Resi: Enter P and Van C-1 Directly from Stool Samples/Rectal Swabs: What We Don’t Know

(VREF) in the Medical intensive Care Unlt {MICU) of a Cancer Center (CC)
ISSAM RAAD®, HEND HANNA, MICHELLE MENDOZA, RAY HACHEM, AMIN
ALRAHWAN, JALAL ABBAS, JAN UMPHREY. The University of Texas M. D. Anderson
Cancer Center, Houston, TX.

During September 1996, a leukemia patient was admitted to CC with VREF
bacteremia and diarrhea. The patient was confused and had four different admissions
to MICU (a 16-bed unit). During November 1996, one nosocomial case of VREF was
identified in the MICU, in December seven new cases were observed, and in January
1997, six cases. By pulse gel electrophoresis all the VREF strains were either identical
with that of the index leukemia patient or clonally related. The incidence density of
VREF outbreak strain infection/colonization in the MICU increased from 3/1000 ICU
days in November 1996 to 23/1000 ICU days in January 1997. In early January 1897
several infection control (IC) measures were instituted: 1) The MICU was closed to new
admissions for three days; 2) Environmental decontamination of the unit was performed;
3) All patients and subsequent admissions were placed on contact isolation and
screened with stool cultures for VRE; 4) Cohorting of nursing staff with VREF culture-
positive patients was instituted; 5) MICU personnel were educated and observed for
proper IC measures; and 6) Special stethoscopes were assigned to each MICU patient

Can't Hurt Us, Can It? JESSICA WRIGHT, HELEN DEDIER, U ZHAO,
MEL KRAIDEN, HVI CAMPBELL, MITCH WEINSTEIN, JAMES BRUNTON and *JOHN
CONLY, The Toronto Hospital, Univ. of Teronto, Toronto, ON, Canada
Little data exists on the long tcrm carriage of VRE, 1y using more
techniques such as PCR. The duration of carriage has significant ramifications for isolation
and utilization of A rapid jent PCR based d for the Van A, Van B
and Van C-1 genes (single and multiplex) directly from stool samples/rectal swabs was
developed and evaluated on a sample of 266 stool specimens collected fmm 20 patients dm'mg
an oulbreak of VRE (Van BE faecmm) in a dialysis populati were
3} nsxng ) (M-ent) agar with 6 mg/L. vancamycm Serial dilutions of
stool from 10 to 10°® were enumerated for VRE using M-ent agar and broth. After optimizing
conditions PCR was done directly from an extract of the original sample after overnight
incubation in Todd-Hewitt broth with 0.4 g/L. Na azide. Quantitative culture results varied
from <10°-4x10° cfu/gm wet weight stool. Of the 266 sp 111 paired speci had
culture and a single PCR assay for Van B. Fifty-five paired specimens were assayed by
multiplex PCR, single PCR and culture. In 7 patients with intermittent stool/rectal carriage of
VRE (initial + followed by negative and then further +) the direct PCR remained + suggesting
the continued colonization of VRE but at a level below the detection limits of standard cuiture.
Direct PCR detection from stool samples is a sensitive and convenient method to rapidly
identify intestinal tract carriage of VRE and also serves to 1llus!.rate the prolonged and non-

and other non-disposable equipment were disinfected before removal from MICU culture detectable carriage of VRE. control and i must be designed
rooms. Following the initiation of these measures, no new nosocomial VRE infections to take this into considergtion.
occurred in the MICU over the subsequent eleven months. Multifacated IC measures, Concordance Single PCR (n=111) _Multiplex PCR (n=55)
including decontamination of the environment and non-disposable equipment can PCR +/Culture + 49 (44.1%) 20 (36.4%)
prevent nosocomial transmission of VREF. PCR -/Culture - 24 (21.6%) 27 (49%)
PCR+(Culture - 36 (32.4%) 7(12.7%)
PCR -/Culture + 2(1.8%) 1(1.8%)
7 5 Intermittent Vancomycin-Resistant Enterococcus (VRE) Colonization in 76 The Utility of Culturing Roommates of Patients with Vancomycin Resistant

Human Immunodeficiency Virus (HIV) Infected Patients. *S.

TALLAPRAGADA, J.E. TOPAL, P.A. FARREL, D. CALLAN, and L.M. DEMBRY. Yale
University School of Medicine and Yale-New Haven Hospital, New Haven, CT.
VRE is endemic in our HIV population with over 50 different strain types identified since
1992 by contour-clamped homogeneous gel electrophoresis (CHEF).  Intermittent
gastrointestinal (G!) carriage has been documented by in-patient rectal/peri-rectal
surveillance cultures. The significance of a negative culture for VRE is unclear. If a
negative VRE culture is not indicative of true lass of GI colonizatian, then positive VRE
cultures before and after a negative culture should be of the same strain type.
Intermittently colonized (IC) hospitalized HIV + patients were identified retrospectively
(7/1/94-6/30/97). IC was defined as at least one VRE-positive rectal swab culture
followed by at least one VRE-negative culture and at least one subsequent VRE-
positive culture. VRE strain-relatedness was determined by CHEF. 25 patients met
criteria for IC. Cultures were obtained over a median of 196 days (range 5-235) per
patient. 39 episodes of IC were identified; 23 (59%) had the same VRE strain (SS)
before and after a negative culture and 16 (41%) were different VRE strains (DS)
(p=0.11). The mean time between the SS cultures was 60.4 days and between the DS
cultures was 172.9 days (p=0.14). 20 patients had two or more consecutive positive
VRE cultures. The same consecutive strains (SCS) were found in 95 (80%) and
different consecutive strains (DCS) in 24 (20%) episodes (p<0.001). The mean time
between SCS cultures was 18.2 days and between DCS cultures was 30.0 days
(p=0.07). The similar proportions of SS and DS during IC suggests that some patients
with negative cultures lost colonization and acquired new strains of VRE. The time
period between DS cultures was longer than the SS cultures but the difference was not
statistically significant. Consecutive positive VRE cultures were more likely to be of the
same strain type, however, those obtained at least 30 days apart were more likely to be
different strains. A larger prospective study may clarify the number and timing of
negative cultures needed to accurately determine true loss of Gl colonization,

Enterococcus. *CA MUTO, TB KARCHMER, EG CAGE, L DURBIN, B
SIMONTON, BM FARR. University of Virginia Health System,
Charlottesvxlle, VA.
Vi ycin resistant (VRE) may be transmitted from patient to patient via
* hands or I surfaces. For this reason CDC guidelines

d culturing of patients identified as being colonized with VRE. The CDC
conducted a 6 week study i inan Atlanta hospital with a 29% prevalence of VRE to assess the
utility of this d: The preval of VRE was the same whether or not the room-
mate had VRE. It was concluded that VRE status of roommates did not predict and S!andnrd
Precautions (SP) should prevent {SHEA 1997, at t#21). The Uni y of
Virginia cared for 91,109 patients during the past 3 3 years, 442 (0.48%) with VRE. Studies here
found the predominant risk factor for VRE isition was proximity to uni d VRE patients
during the preceding week (Anglim et al, SHEA 1996, absn'act #15) and SP resulted in 16-fold
more spread of MRSA than Contact Precautions (Jernigan et al, AmJEpi 143:496, l996) Because
of these conflicting results, we evatuated the d rate of inad
including 17,081 weekly perirectal cultures of patients on a high risk floors, with prolonged stay,
and/or antibiotic therapy. Roommates of patients identified as having VRE during the week
before identification were isolated until 2 weekly cultures starting one week after last contact
were negative. 16 (13%) of 123 pairs of were dant for VRE colonizati ThIS
exceeded the overall risk of acquisition in the institution (RR=27.8, 95%ClI, 17.4-44.3, p<10” ]
and the risk among high risk patients being cultured weekly (RR=5.2, 95%Cl1, 3.3-8.3, p=10"").
CONCLUSION: The results of the present study support the finding by Anglim et al. that
proximity to unisolated VRE patients is an important risk factor for acquisition and
recommendations to isolate and culture roommates of unisolated patients found to be newly
colonized with VRE. Differences between this study and the CDC study were likely due to
differences in study design. The much smaller CDC study had lower statistical power and did not
provide followup of roomates to allow time for development of positive cultures after last contact.
In a hospital with near uni to VRE, h , antibiotic exposure would likely be
the primary predictor for devclopmcnt of a positive culture,

i (VRE) B: ia in VRE-colonized Cancer Patients.
*MATTHEW J. KUEHNERT, JOHN A. JERNIGAN, AMY PULLEN, and WILLIAM R.

JARVIS. Centers for Disease Control and P and Emory Uni y School of
Medicine, Atlanta, GA. R

VRE are a rapidly i g and often ble cause of infection in hospitalized
patients. Over a three-year period, >90% of VRE-b in Emory University Hospital

(EUH) occurred in patients with cancer. Mucositis, an inflammation of the oral mucosa often
caused by cancer has been hypothesized to be a risk factor for VRE-infection. To
determine the role of mucositis severity in the develop of VRE-b we studied
EUH Hematology-Oncology Unit patients with VRE-b ia, i.c., pati or VRE-
colonization (defined by VRE-positive stool culture), i.¢., control-patients, from 9/1/94 to
8/31/97. Oral mucositis severity, scored 0-4, was recorded on the day of VRE-bacteremia for
casc-patlcnts and on hospital day 22 (the median duration between case-patient hospital

dmission and VRE-b ia) for control-patients. Other p ial risk factors, including
d:mognphlcs, underlying illness, seventy of illness (measured by APACHE Il score),

| use, hil count, duration of penia, length of stay, and incidence of
other ial infe also were d. There were 19 case-patients and 32 control-
patients. In univariate analysis compari patients with control-patients, only diff
in mucositis (median score 3 vs 1, p<0.01) and seventy of illness (medun score l4 d 13
p=0.05) were statistically significant. Upon di 11
significant (score 23 vs s2, 10/13 vs 9/38 patients, OR=10.7, p<0.01). In logistic regressxon
models exploring all vnmbles on a conti or dict scale, including severity of
1llness, only itis was independently significant. scven'ty of itis is
d with VRE-b ia in VRE-col d patients. Mucosms may

mdlcate diffuse gastrointestinal | breakdown which p blood: ion by
gut-colonizing VRE. Alteration of is severity or inter aimed at altering VRE-
colonization status may help to prevent VRE-b ia in VRE-colonized cancer p

78 The Cost of a VRE Admission Screening & Contact Follow-up Program

in a Tertiary Care Hospital. MACPHAIL GLP, LAM-LI D, O'NEIL LA,
KUREISHI] A.* Foothiils Medical Centre (FMC), Calgary, Alberta, Canada.

FMC is a tertiary care trauma centre with 750 acute care beds and 180 long term
care beds. To date, VRE has not become endemic in our institution, likely as a result of the
aggressive VRE prevention program of the Infection Prevention Office. The details of the
program have evolved over time, as the geographic distribution of VRE has changed. Since
January 1997, patients who were in hospital in an institution outside of Canada or in an
endemic area within Canada for longer than 48 hours within the past year have been
identified as potential carriers of VRE and isolated until such time as their rectal swab was
known to be negative for VRE. Between January 8™ and September 30™, 1997, a total of 80
patients fell into this category. As a result of screening, three carriers were identified and
isolated for the remainder of their hospital stay (a total of 89 days). All three were directly
admitted to the Intensive Care Unit (ICU) of FMC from ICU’s in the United States, In
addition, an electronic alert is placed on the patient care system to epsure prompt isolation
whenever a VRE positive patient is readmitted. The costs (in U.S. dollars) associated with
this portion of the prevention program were as follows: § 3,481 for consumption of patient
care supplies such as gloves, laundry, disinf and dedicated equip $ 3,226 for
laboratory screening; $ 11,708 for Infection Prevention labor, and $ 10,472 for private
rooms. The total cost of the admission screening program was therefore $ 28,887 for the 9
month period. This can be expressed as $ 9,629 per VRE carrier who was thereby
appropriately isolated or as $361 per patient admitted from a VRE endemic area. We also
screen renal outpatients on a quarterly basis for a cost of $ 24,071 between Jan. and Nov.
1997. Sixty-seven possible contacts of three VRE positive patients were also screened,
giving a post-contact screening cost of § 2,701. No additional positives were found in these
screens, We previously calculated the cost of containing a 10 day VRE outbreak in our
institution in April of 1997 to be $ 217,998, In comparison to this figure, prevention seems
a very worthwhile investment.
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79 The Tepid Zone: Risk Factors for N ial Tr ission of Legionnaires’
Disease and for Colonization of Hospital Water Systems by Legionella. 3.

KOOL*, D. BERGMIRE-SWEAT, E. BROWN, D. MASS], J. PRUCKLER, B. FIELDS,

R. BENSON, M. KOLCZACK, J. BUTLER, Centers for Disease Control and Prevention,

Atlanta, GA, and Texas Department of Health, Austin, TX.

I d reporting of Legionnaires’ disease (LD) in patients at multiple hospitals ta San

Antomo Texas, prompted an mvestlganon into risk factors for transmission of LD and

deter for Legionella col of hospital hot water systems. We searched
laboratory databases to identify patients with LD in the past 3 years and to determine the
number of di ic tests for Legionella performed lly. In the 16 largest hospitals in
San Antonio and Austin, we d hot water temy and chlorine concentration and

cultured potable water for Legionella. Poisson and linear regression were used for analysis.
Eight cases of nosocomial LD were identified with onset in 1996. Hospitals that frequently
used Legionella urinary antigen tests were more likely to detect cases of LD (p=0.01).
Legionella was isolated from the water systems of 11 of 12 hospitals in San Antonio; the
12th had just experienced an outbreak of LD and had impl d control
Transmission occurred in 5 hospitals. The number of nosocomial LD cases in cach hospital
tended to be correlated with the proportion of sites that tested positive for Legionella
(p=0.06), but not with mean Legionella counts (p=0.3). Hospitals using chloramines (n=4)
or metal ionization (n=1) for disinfection were Legionella-free. Al hospitals using free
chlorine (n=11) were colonized; in these, the proportion of sites testing positive was inversely
correlated with chlotine concentration (p=0.01). Water temperatures in most hospitals were
within the optimal range for Legionella growth. Increased reporting of nosocomial LD was
attributable to increased use of urinary antigen tests; prior LD cases may have gonc

d. The iation b coloni of h | water and transmission
should be prospectively studied to determine optimal control strategies.
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Hospual’s Wat:er Systcm Related to a Slgmﬁcant Increase in
Mycob, i *KATHY L. BROOKS STEVEN A.
DAUENHAUER,I RONDAK Fox,l WENDY M. GROSS ELIZABETH A. CARLIN, .
and JOEL N. MASLOW.® Overton Brooks VAMC, Shreveport, LA} TB Reference
Laboratory, VAMC, West Haven, CT* and VAMC, Boston, MA.?

Between August 1996 and February 1997, a wial of 15 of 27 positive
mycobacteria cultures was identified as M. kansasii at dle Oveston Brooks VAMC. During
this time period, the isolation rate of M. k ii was 14/1000 vs. the usual rate of
0.7/1000. The isolated strains had unique characteristics: 1) Smears of AFB concentrates

were negative; 2) Positive cul were negative for M. ki using nucleic probe; 3)
Catalase produchon was low; and 4) Only one of muluple spec:mens per pauem was
positive. Lab used in p ng of inated as a

source. Samples of the | hospml water supply were culnured fmm various locations:
patient-room sink faucets, icc machines, city water supply, and the hospital’s two 250,000
gallon holding tanks. Three of 22 samples grew isolates of M. kansasti that were probe-
negative and also low catalase puduws Pulsed-field gel elecu'ophorens and high-
performance liquid cf were employed to further confirm the
relationship between the pauen( aml water-borne isolates. It was also learned that between
July 1996 and February 1997, potable water from the holding tanks was distributed
monthly rather than on the normal two-week cycle. With the implication that a correlation
between the potable water source and the patient isolates may exist, the following steps
were taken: 1) Patients were instructed to rinse their mouths and gargle with sterile water
prior to sputum induction, and 2) Potable water in the hospml s holding tanks was to be
cycled at the regular two-week imtervals. It is hypoth d that the hospital's water
system was the source of M. kamsasii colonization of the 15 sputum specimens that
resu.lted in clinical confusion, pmentul for adverse side eﬁ'ects from m-mbexwlo\u
and ry costs of di and th inter

8 I Efficiency of a manual d:smfectm procednre lo elmnnnc Hepatms C
Virus (HCV) from experi) ly 3 7

*B. CHANZY, D. LUU DUC-BIN, B. ROUSSET, P, MORAND, C MOREL-
BACCARD, B. MARCHETTI, J. FAUCONNIER, M.R, MALLARET, J.P. ZARSKI
AND J.M., SEIGNEURIN. University Hospital of Grenoble, France.

It is now well d d that invasi dical procedures may be involved as a
source of ission of infectious di The of HCV by endoscopy
has been reported, but data remain controversial. We report here an investigation of the

efficiency of a routine complm hand wsshmg f for the eli of HCV
from all the four ch Is of ibl doscopes after experimental
Nine end were first contaminated with 15 ml of HCV PCR

positive serum (mean titér with Amplicor™ Roche HCV Monitor® assay = 6.05 logjo +/-
0.15), and then sampled with sterile water. The difference between the mean HCV RNA
titer of the inoculum and the sampling was 0.64 logs (95% CI = 0.46 - 0.82). This
represents a weak, but significant, decrease of the RNA copy number afier sampling,
The sensitivity of the virus detection after concentration was also estimated, and reached
250 HCV RNA copies per 50 ml of sampling solution. The disinfecti dv
carried out on 10 endoscops Virus inoculum titers were up to 59 Ioglo HCV RNA
copy number. No virus was detected by PCR (Cobas® Amplicor™ HCV assay) on any of
the 10 endoscopes, while all the internal controls were positive, suggesting the absence
of inhibitory effect on the PCR reucuon. It must be emphasized dmt our study was
duxgned to determine the ovuall effici of 2 dard disi

ployed for rep d by HCV. Thae results prowde
some evidence that pment m-pmem d i HCV i could be

i

82

Validation of cleaning and disinfection processes in a washer-
disinfector, TIGIST BELHU', CRISTINA BRADLEY*, LARS
ENGSTROM’, PAUL HAKANSSON’, LISA LINDGREN?, ANNA-LISA
LINDQVIST?, EVA MARCUSSON!, ULRIKA RANSJO', KLAS
RUDBACK’ BIRGITTA WIBERG

! Department of Laboratory Medicine and 2 Central Operating Department,
Karohnska sjukhuset, Stockholm, Sweden, ® Getinge Disinfection AB, Vixjo,
Sweden, * Hospital Infection Laboratory, Birmingham, UK
Disinfection processes such as heat, aldehydes or alcohols may kill vegetative
microorganisms, but this does not guarantee the removal of organic
contamination which may give rise to clinical symptoms in the patient and is not
always destroyed by subsequent autoclaving. There is a need for a quantifiable
method, which can be used for validation of cleaning procedures and can be
performed in any infection control laboratory. We have used suspensions in
horse blood of Enterococcus faecalis to test disinfection and of Bacillus subtilis
spores to test cleaning in a washer-disinfector.. Instruments used for
laparoscopic surgery were contaminated with a blood - bacteria suspension
containing 107 organisms /mL, dried and processed in a washer-disinfector using
a regular process. Remaining contamination was cultured quantitatively. 19
instruments were investigated in 10 experiments each. Results showed that

cleaning and disinfection, ed as log red >5-6, was achieved on

i brushi h surfaces that were adequately in contact with the water flow in the machine.
:,::m 2% gluur:” ldl eh;; e disinfection. > b % g and & 20 The tests are quantifiable, and can be used to evaluate and to develop better
cleaning and disinfection processes
83 Nosocomial Acinetobacter baumannii Infections 84 Persistence of an Endemic (Toxigenic) Isolate of C. difficile in

Associated with Mechanical Ventilation in an Intensive Care Unit.
*TERESA M. AIKENS, JEAN C. KEE, JANET A. HERRINGTON, JAMES A. TYRA,
KIM C. CHAPIN-ROBERTSON, CHARLES I. HOFF, AND KEITH M. RAMSEY,
University of South Alabama College of Medicine, Mobile, AL, and Bayer Corporation,
West Haven, CT.

The majority of nosocomial infections in Intensive Care Units (ICU) are
associated with devices such as ventilators, Foleys, and central lines. Implcmcntauon of
NNIS device-specific infection vates in July 1994 led
pneumonias (VAP) per 1000 device da of 25-51.3, thus exceeding the NNIS rate of 16.9,
despite comparable device utilization rates. Isolates of Acinetobacter baumannii
accounted for most of these VAP. Our goal was to determine the method of spread and
potential environmental source of this bacteria. A case control study pared

the Environment of a General Medicine Ward. *STUART H.

COHEN, YAJARAYMA J. TANG, DARUSH RAHMANI, and JOSEPH
SILVA, JR., Univ. of California, Davis Medical Center, Sacramento, CA

We previously reported resuits of studies on the epidemiology of
Clostridium difficile-associated diarrhea (CDAD) in endemic settings using
arbitrarily primed PCR {AP-PCR). We report here the persistence and
prevalence of several endemic strains of C. difficile in the environment of
a general medicine ward, and their isolation from the stool of patients
with CDAD over a two year period. Between April 1995-April 1997, 84
cases of CDAD were reported in the general medicine ward with an
incidence rate of 17.2 cases/1000 discharges. During this period, 196

consccutive patients with newly di d A. b ji infe (n=11) versus non-
infected controls (n=9) admitted to the ICU. Common events, including surgical
procedures, arterial and central lines, Foley catheters, mechanical ventilation,
bronchoscopy, and cardiac cathetcrization were analyzed by Pearson Chi squarc analysis,
with only mechanical ventilation being statistically significant (p<.05). An adjusted odds
ratio (O.R.) analysis revealed that patients with A. baumannii were more likely to have
been mechanically ventifated (O.R.=18.8:1) than the control group. Subsequent
environmental survelllance led that bl ilatory circuits were contaminated
with 4. b i, which were identified as identical to the source patients” isolates by
field inversion gel clectrophorcsis (FIGE). A change to disposable circuits eliminated the
spread of this organism and reduced our overall VAP rates to 7.5- ll 8 pcr 1000 devwe dA
We conclude: (1) NNIS surveillance of VAP led 4. b

with mechanical ventilation, leading 1o ful identification of an envirc
source. (2) Eradication of the cnvirc tal sourcc of A. baumannii eliminated A.
baumannii infections, and reduced the overall VAP rates.

lates were 1 ed from the environment, The environmental
isolates were grouped into 24 different AP-PCR types. The predominant
type, type 1, a toxigenic isolate, accounted for §1.02% of all isalates.
This type was associated with 29.76% cases of CDAD during the 24
month period (25/84 patients). Type 1 has remained the predominant
environmental strain throughout the study period. In the fast 6 months of
the study, 29.8% cases of CDAD due to type 1 have occurred in rooms
in which it was endemic. A second AP-PCR type (type 2), first isolated in
Sept. 1995 was associsted with a significant number of clinical cases
between Sept. 95-March 96. This type accounted for 11. 22% of the
environmental isolates and was found in 14.28% of CDAD patients over
the study period. The results presented here indicate that environmental
contamination and persistence of endemic strains in the environment play
a major role in the acquisition and the high incidence rate of CDAD
observed in this ward.
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85 First results of the German Nosocomial Infection Surveillance System for
intensive care units: Determining the duration of surveillance periods in ICUs
to identify outliners

* PETRA GASTMEIER', DORIT SOHR', CHRISTINE GEFFERS', JUDITH KOCH',
ALFRED NASSAUER?, HENNING RUDEN"

" Institute of Hygiene of the Free University of Berlin, 2 Robert Koch Institute Berlin

A German | infection surveili system for ICUs was started in 1997 as a pilot
project to gather reference data for quality assurance activities. Nineteen ICUs from all over
the country participate on a voluntary basis; another SO ICUs will join the network at the
beginning of 1998. Although the NNIS method is used, all ICUs agreed to participate for at
least one ycar. Before starting surveillance, the surveillance $taff was carefully trained in the
apphcanon of CDC criteria on a case study basis. After ten months of surveillance, we have an
overview of 11706 patients with a total of 52292 patient days, of which 23 537 were
ventilation days, 41042 CVC days and 42 640 urinary catheter days. There was a mean
ventilator-associated pneumonia rate of 17.1 / 1000 ventilator days, a mean CVC-associated
primary bloodstream infection rate of 2.5/ 1000 CVC days and a urinary tract infection rate of
4.1/ 1000 urinary catheter days. 25 %, 50 % and 75 % percentiles were determined for each
rate, and the mean of thesc rates. mcludmg the confidence intervals was calculated for each
ICU. For i ion rates we used 95 % confidence limits for the
mean of a Porsson dls(nbutcd variable. In the case of ventilator-associated pneumonia
300 ventilator days are necessary to achieve sufficient accuracy (length of the CI95 was
0.8 times our correspondmg rate). This requires an observation period of 6 months in larger
ICUs and 18 months in smaller ones. Thus, we conclude that an ICU should continuousty
perform surveillance for at least 6 to 18 months depending on the size of the ICU and the
devrcc uuhzanon rate to obtain meaningful data about a possible outliner position for
ventil P ia rates.

86 Introduction of NNIS Based Continuous Surveiliance to a Regionat

General Intensive Care Unit in the United Kingdom.
EDWARD T.M. SMYTH*, C HUGH WEBB, and JULIAN
R.JOHNSTON, The Royal Hospitals, Belfast, Northem Ireland, BT12 6BA.

{n the UK National Health Service the introduction of contracting has
increased the demand for reliable nosocomial infection (N!) data. There are no
established accepted UK national criteria for NI surveillance. Comparison between
data published by different bodies is therefore impossible. Nl in the intensive care
unit (ICU) continues to be a major source of morbidity and mortality. We piloted
continuous surveillance of nosocomial bloodstream, lower respiratory tract and
urinary tract infection in an 11 bedded regional general ICU during a nine month
period. National Nosocomial Infections Surveillance (NNIS) System scoring
criteria were used to enable comparison with NNIS data from medical/surgical
ICU’s. Exp i for all ICU staff were given by infection
control staff and ponsibility for sur agreed as follows: Daily summary
and device utilization data — ward nurses; NI episode records ~ ICU medical staff;
post ICU drscharge survelllance Infection Control Nurses (iCN); daily laboratory
halson - medical mic y staff. Aut ted data eniry of completed

ires was employ (Fomnc Ltd., London UK). Device utilization ratios
were all above the 90" percentlle fora medccal/surorcal ICU (based on NNIS semi-
annual report from October 1986-April 1997). There were 82 infections during
2667 patient days giving an overall infection rate of 30.74 per 1000 patient days.
Average tength of sta X was 7.89 days. Infection rates per 1000 device days were;
urinary tract 1.54 (10"-25™ percentile); bloodstream 9.17 (>80™ percentile);
ventilator-associated pneumonia 20.48 (>90™ percentile). Nurses collected data
reliably but unit medical staff required regular facilitation by microbiologists. This
pilot study demonstrated the feasibility of applying NNIS criteria to NI surveillance
in a UK regional ICU. Differences between this unit and US medical/surgical ICU's
were highlighted. ICU medical staff need more time and data feedback in order to
develop ip of the survei program,

8 7 Nosocomial Infections (NI) in Coronary Care Units (CCUs) in the United States.

MICHAEL J. RICHARDS*, JONATHANR. EDWARDS, DAVID H. CULVER,
ROBERT P. GAYNES and the National Nosocomial Infections Surveillance (NNIS) System,
Hospiltal Infections Program, CDC, Atlanta, GA.

Patient characteristics in CCUs suggest that the pattern of NI may differ from that seen in other
types of Intensive Care Unit (ICU). To describe the epidemiology of NI in CCUs in the United
States, we analyzed data collected during 19921997 from 102 CCUs, where >80% of patients had
nonsurgical cardiac d.lmase, in 93 NNIS hospitals, using the dard definitions and 1s of
the ICU surveillance component. Data on 227,451 patients’ with 6698 NI were analyzed Asinadult
medical ICUs, the most frequent i unnary tract infections (35%), p (24%) and
primary bloodstream infections (17%) were almost al i wilhuseof ani ive devi
(93% with urinary catheters, 82% with a ventilator, 82% with a central line, resp

88 sensmionornocomit

(NI) rates in i
according to two severity-of-illness scores.

* PETRA GASTMEIER’, DORIT SOHR', KARIN MENZEL?, HENNING RUDEN'
! Institute of Hygiene of the Frec University Berlm Community Hospital Wismar, Germany

care units (ICU)

it is controversial whether NI rate adjustment in addition to extrinsic risk factor adjustment is
really necessary for the routine surveillance of ICU patients. An investigation in a
medical/surgical intensive care unit of a medium-sized hospital was carried out for one year to
determine whether considering the severity of illness on the first JCU day instead of for all ICU
days is sufficient to stratify patients according to their intrinsic risk. Two severiry-of-illness
scoring systems were used: the APACHE Il and the therapeutic intervention scoring system
(TISS) An intensive care specialist recorded both scores for each patient day and the

However, the median overall paticnt infection rate (no. of NI per 100 patients) was lower in CCUs
than in medical ICUs (2.7 vs.7.4, p<0.0001); this may be explained by lower device utilization rates
for the three major invasive devices—- urinary cathetcr, ventilator and central line days per patient
day (pooled mean values 0.44 vs 0.69, 0.18 vs 0.47, 0.28 vs. 0.50, CCUs vs.medical ICUs,
respectively). Once we controlled for device use, device-associated infection rates in CCUs were
not consistently lower than in medical ICUs, and did not correlate with length ofsmy number of
hosprlal beds, number of CCU beds, or hospital teaching affiliation. The di

in CCUs differed from that in medical lC’Us Additionally those pathogens reported from CCUs
were more intrinsicall; ible fo anti ial agents, e.g., Escherichia coli (27%) was the
most commonly reported unn.ny isolate, unlike medical ICUs where C. albicans (21%) was most
comsmon. Only 10% of CCU-reponed urinary isolates were C. albicans. Among primary
h aureus were more than twice as common as enterococet (24%
vs.10%) in CCUs. Smy-one percent of reported isolatcs from nosocomial pneumonia were acrobic
gram negative bacteria, but the most common specics reported was S. aureus (21%). Our analysis
suggests that the epidemiology of NI in CCUs differs from that in medical ICUs, particularly in the
distribution of pathogens. These differences may affect empiric antibiotic therapy.

isolates St

of | infections according CDC definitions. During the observation
penod 270 patients were treated for a total of 2288 patient days. An APACHE i score >20
was recorded for 15.9 % of all patient days, and a TISS score > 30 for 26.4 %. On the first iCU
day 14.8 % bad an APACHE U score > 20 and 36.7 % a TISS score > 30. Forty-seven patients
developed a total of 69 NI The overall incidence rate was 25.6 %. The incidence rate of
patients with an APACHE 1l score > 20 on at least one day was 49.2 N1/ 100 patients and
18.0/ 100 patient days for those without a > 20 APACHE I score on any day. The quotient of
the two rates yields an incidence ratio of 2.7. Considering only the first day on the ICU, we
calculated incidence rates of 45.0 and 21.9 N1/ 100 patient days with an incidence ratio of 2.1.
The corresponding incidence ratio was 8.0 for patients with a TISS score > 30 on at least one
day and 2.4 for those with a TISS score > 30 on the first ICU day.. Because of the remarkable
differences between the two ratios for the first day and the entire period on the ICU we do not
recommend using these scores on admission. However, recording scores everyday is
impractical and involves a heavy workload.

89 Survelllance Of ICU-Assaciated Infections: Is The Accuracy
Lower If No Postdischarge Follow Up Of Patients Is Carried Out?
CHRISTINE GEFFERS', *PETRA GASTMEIER', HELGA BRAUER', FRANZ
DASCHNERz MENNING RUDEN'
' Institute of Hygiene, Free University Berlin, 2 Institute for Environmental Medicine
and Hospital Epidemiology, Albert-Ludwigs-University Freiburg
The NNIS system defines an ICU-associated infection as a condition that is
neither present nor in its incubation period at the time of admission; it rather becomes
apparent during the ICU stay (up to 48 hours after the patient has left the ICU). Thus a
hange follow up app to be y. In order to determine how many
mfectlons are missed if no postdischarge follow up is done, we followed up patients
from surgical or interdisciplinary ICUs in eight German hospitals. Infections were
diagnosed in accordance with the CDC definitions. Infections that became apparent
within 48 hours after admission were disregarded. We cornpared surveillance results
with and without postdischarge follow up. A total of 8061 patient-days was recorded
(1231 patients within a four-morith period). Without postdischarge follow up 37 urinary
tract infections (UTIs) were dlagnosed, compared with 43 (+6) with postdischarge foliow
up; thus 14% of the UTIs were missed if no postdischarge follow up was performed. A
number of nosocomial pneumonias (8%) were also missed if surveillance was caried
out without postdischarge follow up: Without postdischarge follow up 54 pneumonias
were diagnosed, compared with 59 (+5) with postdischarge follow up. We did not
diagnose any blood stream mfactlons within 48 hours after the patients had left the
ICU. A total of 122 ial i ions (N!s) with postdi ge follow up was
recorded, compared with 109 Nis without postdlscnarge follow up. About 11% of ail
ICU-associated Nis were missed if no postdischarge follow up was done. Since it is
very time-consuming and labor-intensive to follow up patients after their transfer from
the ICU, we do not support a postdischarge foliow up of these patients.

90 Do Hospital Antibi

grams Refl : N o Tofeaic 0

SCOTT K FRIDKIN®, ERICA R PRYOR, JONATHON R EDWARDS, JOHN E
MCGOWAN Jr., FRED C TENOVER, ROBERT P GAYNES, and Intensive Care Antimicrobial
Resistance Epidemiology (ICARE) Hospitals, CDC and Rollins School of Public Health, Emory

University, Aﬂnma, GA. ) o
With i i pathogens, many hospital. i
utilize susceptibility data fmm all isolates p d by the microbiology lab y (ie.,
antibi to guid therapy for ial inf The clinical re ofthese
data are uncertain, During 1996-1997, 41 U.S. hospital pating in the 1

Nosocomial Infections Surveillance (NNIS) system sent suscepublllty data on all non-duplicate
jsolates from intensive care unit (ICU) patients processed by their laboratories as a part of Project
ICARE (NNIS-ICARE), and they also sent data on nosocomial infections as part of the ICU
component of NNIS (N'NIS-ICU) We oompared the rates of methicillin-resistant S. aureus
(MRSA) and (VRE) among pathogens associated with
nosocomial infection (i.e., NNIS-ICU rates) to the rates rcported through NNIS-ICARE. Only
data reported from the same ICUs during the same months were used for analysis. Data were
pooled for alt ICUs within cach hospital, and resi rates were lated for each hospital
testing > 10 isolates. Seventeen hospitals reported 210/556 (38%) S. aureus isolates as MRSA
in NNIS-ICU, compared (6 428/1511 (28%) in NNIS-ICARE. Eleven hospitals reported 43/301
(14.2%) enterococei as VRE in NNIS-ICU compared to 141/751 (18.7%) in NNIS-ICARE. In
a pair-wise comparison controlling for differences in rates at individual hospitals, the MRSA rate
was, on average, 11% higher among NNIS-ICU isolates than NNIS-ICARE isolates (p=0.01,
Wilcoxon signed rank test). In contrast, the VRE rate was, on average, the same among NNIS-
ICU isolates as ICARE-NNIS isolates (p=0.5, Wilcoxon signed rank test).

In this study of pathogens isolated from ICU patients, antibi may Iy reflect the
rate of VRE, but may underestimate the rate of MRSA that is associated with nosocomial
infection. Although the differcnce in MRSA rates is significant, the magnitude of the difference
is small.
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9' Outbreak of Pyrogenic Reactions in Patients Undergoing Cardiac

Catheterization (CC), Brazil. *ROSEMARY DUFFY, BRAULIO COUTO,
REUBEN GRANICH, CARLOS STARLING, DENISE CARDO, and WILLIAM JARVIS,
Centers for Disease Control and Prevention, Atlanta, GA, Vera Cruz Hospital, Belo
Horizonte, Brazil.

Reuse of cardiac catheters designed for single use has become common in many developing
countries. The effects of reprocessing on catheter integrity and safety and the efficacy of this
practice are unknown. During January-August 1997, 28 CC patients developed pyrogenic
reactions at a hospital in Brazil. A case-patient was defined as any patient expenencmg chills
and/or hypotension <.12 hours afier CC. To identify P we ilabl
medical records of all patients undergoing CC during the months when documented reactions
oecnmd.WeobservedCCs, iewed methods of catheter cleaning and sterilization, and

! and endotoxin assays of some catheters and water used fo
leproms catheters. Of the 320 CC patients reviewed, 28 (8.8%) met the case definition. No
breaks in aseptic technique were detected during the CCs. After use, catheters were rinsed
with sodium heparin and taken to a reprocessing room where they were cleaned with soap
and water, flushed with enzyme solution, rinsed with deionized water, blown dry, and
sterilized with ethylenc oxide. Reprocessing staff frequently changed and were not reliably
trained; there were no written standard operating practices (SOPs) for catheter reprocessing.
Cardiac catheters examined had holes and reglued upr, some were wmy\dely occluded.,
Catheters and water used to rep had el (median=1460,
range=32.7 to 2,080 EU/ml); the water also had high concentrations of bacteria
(median= no 000, range= <l 10 3,280,000 CFU/mt). CC procedures were repeatedly
d using } Use of i

d with inrad

P P

with py jons. Reuse of single use
medical equipment should be avoided unless SOPs cnn be established and documented to
reliably and safely disinfect/sterilize the device.
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A Foodborne Outbreak of G: itis (GI) in & Teaching Hospital. *R.
CHOTANL, L. KARANFIL, M. O’BRIEN, P. PRYOR, S. HARRINGTON,
M. CONLON, E. SAGENKAHN, S. HESS, B. GRIFFITH, M. JONES, W. MERZ, J. DICK,
T. PERL, Johns Hopkins University Hospital, Baltimore, MD.

Acute foodbome gastroenteritis disease typified by vomiting after a short incubation
period can be due to Staphylococcus aureus, Bacillus cereus, or heavy metals (cadmium,
copper, tin, or zinc). Hospital employees who ate lunch at restaurant A on December 9,
reported an acute GI illness of short incubation period, typified by & dramatic onset of nausea,
vomiting, abdominal pain and diarrhea. Once A was implicated, we inspected the
facility, interviewed and inspected the food handlers, and q d certain foods. Seventy-
five people who ate lunch at A d questi ires. Of the 75, 40 were ill and
35 were non-ill control subjects. The mean age of cases and controls was 39 years, and 85%
were females. The i period was 15 10 19 hours (hrs) (mean: 4 hrs) and
symptoms lasted from less than 24 to 72 hrs (mean: 24 hrs). The cases developed nausea
(93%), vomiting (78%), abdominal cramps (68%), diarthea (63%), fatigue (63%), headache
(48%), chills (43%), body aches (25%) and fever (18%). One case (2.5%) was hospitalized,
11 (27.5%) cases sought medical care and 25 (62.5%) were bedridden. Stool and nasal
cultures did not grow pathogens. Foods associated with the Gl were green beans (GB)-OR
(Odds Ratio) =36.4 (95% CI 6.9-341.6, p<0.0001), and tortellini-OR=5.5 (95% CI 1.0-54.5,
p=0.02). Persons who ate com or vegetable soup were less likely to develop GI, OR=0.23
(95% C10.04-1.1, p=0.03). Based on multivariate lysis only GB were
implicated (2<0.005). GB were served as a side dish at lunch, December 9. The frozen GB
were steamed, then seasoned with garlic mix (non-sterile preparation), olive oil, salt and
pepper. The beans were cooked at 375°for 20 minutes. Bacillus spp. was recovered from the
garlic mix. Identification using celiular fatty acid content was consistent with B. subtilis and
not B. cereus. No other organisms grew from any of the other food specimens. The FDA

b ies will i i to rule out heavy metals. B. subtilis is an unusual species
to implicate in foodborne lllness and has rarely contributed to Gl outbreaks.

93 Control of Pertussis Exposures at a University Hospital during a
Community-based Qutbreak. *R. TODD WIBLIN, JEAN POTTINGER,
CHERYL CARTER, BRENDA BARR, and LOREEN HERWALDT. The University of
towa College of Medicine and Hospitals and Clinics, lowa City, [A.
From late July 1997 through November 1987, an outbreak of pertussis occurred in
Johnson County, lowa. Pertussis rates reached a 30-year high, with numerous PCR-
confirmed cases in both adults and children. At the University of lowa Hospitals and
Clinics (UIHC), a major employer in Johnson County, 13 employees and 3 patients
had documented pertussis. Two of the patients acquired pertussis in the UIHC. Once
persons with pertussis were identified, they were treated with antimicrobial agents,
furtoughed from work for 5 days (employees), or placed on respiratory droplet
precautions (patients). Despite these efforts, 298 employees and 60 patients had a
significant (>10 minute) face-to-face exposure at UIHC to persons with pertussis. All
persons with known high risk exposures were treated with prophylactic antimicrobial
agents. No persons who received prophylactic antimicrobial agents developed
pertussis, but many had adverse effects from the therapy. Initially, erythromycin was
used tor prophylaxis. Abott 30% of those treated did not tolerate the recommended
dosage (500 mg QID} due to nausea and vomiting, and 1 employee was evaluated in
the emergency department for abdominal cramping. Subsequently, trimethoprim-
sulfamethoxazole was used as the first line prophylactic agent. Most persons tolerated
this therapy, although a substantial minority discontinued treatment due to drug rash
or gastrointestinal intolerance. A post-exposure survey of employees will be
performed to document the details of antibiotic-related morbidity. Case identification,
exposure tracking, and antibiotic prophylaxis required over 150 hours of the nurse and
physician epidemiologists’ time. Post-exposure prophylaxis cost $4357 for
antimicrobial agents alone. The furlough of thirty employees increased the cost of
exposures further. Even a few pertussis cases generate significant expenses for a
healthcare organization. Much of this expense may have been avoided if a pertussis
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Micrococcal Bacteremia in  Patients with Primary Pulmonary/|
Hypertension on Epoprostenol. *ERIC R. EHRENSING, ALAN M.
STAMM, MARK F. AARON, ROBERT C. BOURGE, Univ, of Alabama at|
Birmingham, Birmingham, AL

Micrococci are aerobic gram-positive cocci in the same family as|
Staphylococci. Epoprostenol (prostacyclin) is used to treat primary pulmonary|
hypertension by continuous infusion from a cooled pump through a Groshong catheter|
It has no known immunomodulatory properties, although its side effects include fever.
chills, nausea, rash, and petechiae. Six patients among 58 receiving continuous infusion
of epoprostenol developed micrococcal bacteremia. All were female and newly|
symptomatic. Symptoms included fever, chills, malaise, nausea, vomiting, and
diarrhea. One patient had recurrent micrococcal bacteremia and one patient died from
bacteremia despite therapy. Most patients had multiple positive blood cultures, and
some had more than one organism present, In a retrospective analysis of all the
micrococcal isolates from 1/96 1o 7/97 at our hospital, 18% (6/33) were patients using
epoprostenol. Among patients with multiple isolates of micrococcus (to remove
contaminated blood cultures), 60% (6/10) were using epoprostenol. Until now, disease
due to this organism has been reported only in one group of patients, cancer patients
with recent chemotherapy. It has also been reported as a contaminant in sterile fluids.
Four micrococcal isolates from epoprostenol patients were genotyped and found to be
unrelated. Also, the or had dissimilar antibiotic , ptibility profiles.
Therefore, in the absence of evidence for contamination or Groshong infection, this
micrococeal infection in epoprostenol patients deserves further study. Also, since the
side effects of epoprostenol use are so similar to symptoms of infection, users of]
epop | should eval all p with fever, chills, and nausea, and treat all
patients with blood cultures positive for micrococcus species. We believe this is the
first report of micrococcal infection in a group of immunocompetent hosts, and the first

vaccine wers available for adults.
95 Controt of a Community-wide Outbreak of Measics. *VERLA COWAN, VALERIE
HUGGINS-MARTIN, PEGGY BRINDLE, CAROL VANDERPLOEG, KARLYN STANKYE,
FRAN CAPPA, BARBARA RIEHM, KAREN STEINGART, and JOSEPH YAO.
Southwest Washington Medical Center and Southwest Washington Health District, Vancouver,
Washington, US.A,

report of a death due to Micrococcus.
96 Characteristics of exposures to varicella and herpes zoster in six hospitals.
SHERRILYN WAINWRIGHT*, DENISE CARDOC, RAYMOND A. STRIKAS.
WALTER W. WILLIAMS, and the NaSH Surveillance Group. Centers for Disease Control and

e report herein the epidemiologic investigations and control of a ity-wid
outbreak of measles in Clark County, WA, where no cases of measles had been reported since
1991. The outbreak began with the hospnahzanon of a 17-yr old Japanese exchange student
with unrecognized measles on March 14, 1996, Over a 3-month period, a total of 33 cases (31
confirmed, 2 probable) of measles were identified in Clark County for an attack rate of 11.3 per
100,000 populanon Median age of cases was 22 years (range 5 mon. to 45 yrs), with highest

id rates among children <5 yrs and those aged 15-19 yrs. Of note were 25
(76%5 cascs in ‘persons 220 yrs, including 4 (12%) cases occurring in those 40-44 yrs. The
ethnic origins of the cases were white (97%), Hispanic (6%) and Asian (3%). Of the 13 (39%)
cases acquired in healthcare settings, 8 occurred in healthcare workers (HCW; age range 20-43
yrs), 4 of whom were considered previously immune to measles by age criteria (born before
1957), recalled history of measles, or documentation of 1 dose of measles vaccination. The
patterns of measles transmission included patient to HCW (4 cases), patient to patient (2), HCW
1o patient (3), and HCW 1o HCW (2) Ombreak control measures mc!uded prompt identification,
reporting and i d cases, paig:
to ensure 2 doses of vaccines for aIl susczptlble individuals, and lusion of /|

P ion (CDC), Atlanta, GA.
Exposures to varicella zoster virus (VZV) can cause loss of resources to the hospital resulting|
from susceptible health care workers (HCWs) becoming ill or being kept out of work following
exposure. The National Surveillance Systern for HCWs (NaSH) has been developed to track
individual HCW’s immune status to vaccine-preventable discases (VPDs) as well as exposures 1o
VPDs. To assess the ch istics and of' to VZV in six hospitals
participating in NaSH, the source of exp , number of ptible HCWs, number of HCWs
who developed illness, and number of work days lost, and causes of exposures were examined.
From February 1996 through November 1997, 72 VZV exposure events were reported (54
varicella, 12 disseminated herpes zoster [DHZ) and 6 localized herpes zoster [LHZ]. The sources|
of exposure to varicella included 24 (44%) patiegts, 25 (46%) HCWs and 7 (9%) visitors.
Patients were the source for 92% and 67% of exposures to DHZ and LHZ, vespectively.
Available data indicate that of 1086 exposed HCWs, 32 (3%) were susceptibie to VZV and 11

individuals from schools and healthcare settings. To prevent nosocomial transmission, criteria
for determining measles immunity in HCW were revised: 1) born before 1948 with clear memory
of measles i 2 logic evidence of i ity (measles IgG antibody present); or 3)
documentation of 2 doses of MMR vaccine d after 1967. logic testing for measles
immunity was obtained in 799 HCW, and 34 (4%) were determined non-immune. Age
distribution of the non-immune HCW was as follows: 5 (15%) in ages 20-29 yrs; 16 (47%) in
ages 30-39 yrs; 9 (26%) in ages 40-49 yrs; and 4 (12%) in ages >49 yrs. Of the 20,000 doses of
MMR vaccines administered during the outbreak, 1,222 doses were given to hospital HCW
(1,041 first dose and 181 second dose). Among 302 (29%) responses from mail and tel

had unk immune status. Five HCWs developed infection. Follow-up of exposed susceptibld
HCWs indicated that 11 HCWs were sent home for a total of 111 days off work. The 5 HCWs
who developed illness were off work for 47 days. None of the {1 HCWs with unknown immune
status became ill, but 3 were sent home for a total of 23 days off work. We have information on
patient exposures for 45 exposure events; of the 152 patients exposed to VZV, 34 (22%) were
susceptible. For 36 exposures, information on the causes of exp was available: 25 d
because the source patient was not identified at the time of exposure and 4 occurred because

survey of the vaccinaled HCW, 55 (18%) reported adverse reactions (fever, rash, anhralgla

myalgia, erythema or swelhné of injection sne), of which 3 cases resulted in brief loss of work.

This investigation illustrates the importance of close and rapid collaboration among primary care

provnders hospital personne! agd pul.’llc hcaltgh authormes o develop control strategies and
p pr iv or of

control were not properly followed. Exposures to VZV are frequent and resul
in lost work days. A system that facilitates the identification of the immune status of HCWs can
minimize HCWs who need 1o be sent home from work after exposure 10 VZV.
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l Response of English Hospitals to the New Nosocomial Infection
National Surveillance Scheme. *R. COELLO, A. PEARSON, J.

WILSON, J. SEDGWICK, V. WARD, A. CHARLETT, B. WARD, and EM.
COOKE, PHLS Central Public Health Laboratory, London, UK

In order to provide national data on hospital-acquired infection (HAI) in
England, a new surveillance scheme, the Nosocomial Infection National Surveillance
Scheme (NINSS), has been developed by the Public Health Laboratory Service in
conjunction with the Department of Health. The objectives are to develop standard
protocols and definitions for the surveillance of HAL, to estimate the incidence of
these infections in England, to provide comparative data to detect differences
between hospitals and changes over time within individual hospitals and nationally.
The surveillance system is targeted on infections, groups of patients, or micro-
organisms. Each type of targeted surveillance is called a module. Since the launch of
the scheme in March 1996, modules for hospital-acquired bacteraemias (HAB) and
for surgical site infection (SS1) for defined categories of surgical procedures, have
been developed. Participation in the scheme is voluntary and confidential.
Surveillance is carried out for at least three consecutive months. Data are collected by
using optical mark recognition (OMR) forms, which are analysed centrally. Since
October 1996, 102 hospitals have participated, of which 97 are in the National Health
Service (approximately 37% of all NHS hospitals). Fifty-two hospitals chose SSI, 39
HAB, and 11 both. The categories of surgical procedures chosen most often were hip
replacement, abdominal hysterectomy, knee replacement and [large bowel surgery
(77%, 58% and 42% and 38% of hospitals, respectively). Experience from the first
year has shown that the scheme has been well received and is feasible without
additional local resources. Reports from NINSS provide incidence data, which are
adjusted for major risk factors and can be used for comparative purposes.

S2

A Regional Data Set of Infection Rates for Long-Term Care

Facilities: Description of a Valuable Benchmarking Tool. *KURT B.
STEVENSON, Intermountain Infection Control, Boise, Idaho

The acuity of medical care is increasing in long-term care facilities, due in
part to shorter lengths of hospital stay, with a potential increased risk for the
development of nosocomial infections. The overall incidence of reported
infections range widely and may not be useful for comparison when examining the
rates at an individual facility. | describe the development of standardized infection
control programs among 6 long-term care facilities in close geographic proximity
with similar patient populations and demonstrate the value of pooled infection rate
data for regional interfacility comparison and benchmarking. Surveillance in each
facility is conducted by a licensed nurse trained and supervised by an infectious
diseases physician. Standard definitions for infections are utilized (McGeer, A. et
al. Am J Infect Control 1991; 19: 1-7). The data set consists of a total of 257,738
resident days over two years with 1095 total infections for a pooled mean rate of
4.68 infections per 1000 resident days. Infections for specific categories are
expressed as pooled mean rates per 1000 resident days: 456 urinary tract infections
(rate 1.82); 339 respiratory infections (rate 1.45); 228 skin and soft tissue
infections (rate 1.04); 53 gastrointestinal infections (rate 0.27); 6 febrile ilinesses
(rate 0.03); and 3 bloodstream infections (rate 0.01). Data analysis is patterned
after the National Nosocomial Infections Surveillance (NNIS) program. Each
individual facility can compare total and specific infection rates with the pooled
means and percentiles from the data set. A complete analysis of the data and
specific les will be p

2

S3

Intreduction: the AVALIA system, d:wluped wﬂh a melhodologv based on the United States” JICAHO
(Joint Uommission for the Accredi of Hi cepts, i3 a too) to anatyze
hospitaf performance based in the controt of' msocomlal infections (Nl) and based on the calculation of’
scores, In this paper, we present the hospital evaluation and classification methods used by AVALIA,
the computer sysiem that suppons this methodology and some tesults of its use in Brazilian hospitals.
Methodology: the crileria for the evaluation of hospitals is structured in 6 topic groups: totaling 26
questions of different weight: NI Control Services Organization, I-Epidemiological Surveillance; II-
Training and Skill Providing Activitics of “\mnnn Resmm::s W—Cm\m\ Activities and Suppon Areas,
V-Control of Invasive Proced VI-R i ptional item). The score given for cach
question varies from 0 to 5 points. If, in one particular question, the hospital does not fit in any of the
SCONeS, 1\ TECEINeS 8 Zero score, with thc exup&m of question |.a (existence of, at least, a N1 conrol

i } which was a disqualifying question, invalidating the ion. With the 26 q\lnsuuns the
hospital is evaluated and the result is then calculated using a weighted average (WA) of the scores given
in each question. Finally the hospital is classified: D (0% < WA <25%) — the hospital does not meet
the minimum necessary for NI control, and should be re-evaluated in 3 months; C (25% < WA < 50%)
—» the hospital ineets the minimum requirements for NI control, and should be r¢-evaluated in 6 months;
B (50% < WA < 75%) —» the hospital has good NI control, but not cnough 1o carry out highly complex
procedures (cardisc transplant, for example); A (75% < WA < 100%) —» the Hospital has very good NT
control to carry out highly complex procedures. if it is accredited to do 0. If WA 2 90% the hospital
eceives an excellence quality plague in NI control. Results: AVALIA was used in 8 hospitals in Belo
Horizonte (H1-H8), with the following results: Ht (37%, C), H2 (39%, C); H3 (49%, C); H4 (52%, B),
HS (53%, B). H6 (54%, B), H7(66%, B); H8 (85%, A). Conclusions: the AVALIA system is a tool in

STARLING, CEF.: ALMEIDA, E.F. COUTO, BR.GM,,

s4 Prospective Surveillance To Use The Data In Decision

Making. *LOPES, J. M. M. , COUTO, B. R. G. M. ,
STARLING, C. E. F. Centro Geral de Pediatria - Fundagio Hospitalar do
Estado de Minas Gerais - Brazil,

In order to provide a 150-bed referral pediatric public hospital with
data on nesocomial infections (N1) and thus to implement control policies, in 1992
we started a prospective surveillance by establishing the NNIS method and CDC -
1988 definitions.

From January 1993 to December 1996 ( 960 NI; 11,147 discharges:
101,139 patient-days ) the ICU rates were: 8,28% or 15,95 NI/ 1000 patient-days;
the overall NI rate was 8.61% or 9.49 NI/ 1000 patient-days. Over the time.
excluding the 1CL, the overall NI rate, showing a trend to slow, changed from
14.98% or 16.57 NI/ 1000 patient-days in 1993 to 3.28% or 3.78 NI/ 1000 patient-
days in 1996 (p< 0.05). The six most frequent sites were: EENT = 30.42%; SST-
SKIN = 22.81%; PNEU = 10.73%; UR = 7.92%; SST-ST = 6.46%; BSI =
6.25%. .

Knowing the epidemiology of NI, enabled us to blish the occurrence,
distribution and expected incidence of NI, to know baseline rates of endemic
infections, to recognize trends and keep track of possible outbreaks, therefore,
preventing strategies could be implemented as a benefit of the NNIS method

Italian hospital. Preliminary results over ten months period.

*CARLO MARENA, ANTONELLA RIVA, ANTONIO TRIARICO, DONATA
PASSERINI, PIETRO OLIVIERI, SILVIA AZZARETTI, VIRGINIA
QUATTRONE, *LORENZO LODOLA, Chief Medical Executive, LR.C.C.S.
“Policlinico San Matteo”, P.Le Golgi 2 - 27100 Pavia, Department of Preventive
Medicine, Section of Hygiene, University of Pavia, Italy.

San Matteo Hospital is a 1200-bed teaching Hospital for acute care affiliated with
University of Pavia, As part of an active surveillance program, prospective
comprehensive surveillance was started on February 1997, to gather nosocomial
infection (NI) baseline information. NI were classified followmg CDC
definitions. Data collection was obtained by the weekly activities of thirteen
Infection Control Practitioner (ICP) at each unit of the hospital. Surveillance
culture sets were obtained from two internal laboratories at one month intervals.
During the study period, San Matteo Hospital produced 33.042 discharges
representing 265.295 patient-days. During this period 1.140 NI were detected for
an incidence rate of 3.4%, or 4.2 NI/1000 patient-days. The incidence of main
hospital-wide NI sites were the following : surgical site infection (SSI) 0.83%,
lower respiratory tract infection (LRTI) 0.69%, urinary tract infection UTD
0.66%, intravascular catheters 0.27% , other 0.27% . The positive
microbiological cultures were associated to 715 (62.8%) of NI, 425 (37.2%)
were identified by using clinical data. The five most common pathogens isolated
were: S. aureus 267 (37.3%), E. coli 156 (21.8%), P. aeruginosa 140 (19.5%),
Klebsiella pneumoniae 111 (15.5%), S. epidermidis 98 (13.7%). The mortality
rate related to NI (deaths related to NIIpanents with NI) was 6.5%.
The main prevalent NI site was SSI. This ongoing study provides a baseline
information for future surveillance methods which will be useful to focus
effective infection control strategies.

in hospital clessification. The next step is its large applied. . . X
scale use and an analysis of the correlation with the incidence of NI, which is already being As time goes by, and the surveiliance continues, our knowledge anul
implemented. the hospital environment increases and more specific continuous quality
improvement projects and comparisons can be targeted. .
NNIS hodology can be applied successfully in pediatric public
hospitals in Brazil.
Ss Hospitalwide surveillance of nosocomial infection in a large teaching 56 Monitoring the Effectiveness of Infection Control Measures

by Repeated Prevalence Surveys
*DIANA BOGAERS, ELLA van NIEUWLAND and PETER van KEULEN,
Ignatius Hospital Breda, Breda, The Netherlands.
Objectives: To monitor trends in nosocomial infections (NI) and the relation with
infection control measures.
Methods: One day prevalence surveys performed every six months from April
1992 until November 1996 (CDC-criteria were applied). All patients present on
the day of the survey were included.
Results: During 10 surveys, 3573 patients were included. The mean age was 56
y (SD:19.6, median 63 y) and the majority were female (54%). Overall there
were 8.7 Nl per 100 patients. Over the years there was a significant decrease in
the prevalence of NI which was entirely caused by a significant reduction in the
prevalence of Urinary Tract Infections (UT1) (see table).

1992 1993 1994 1995 1996

i All NI prevalence 10.3 10.5 8.1 7.3 79
UTI prevalence 6.0 5.8 4.3 21 33
Other NI prevalence 4.3 4.7 38 5.2 4.8

Total no of pati

al 745 702 Z13 692 721
During the study pi there was an active pohcy"to optimize the use of urinary
catheters, focused on restricted use of urinary catheters and promoting
intermittent catheterization in postoperative and neurological patients.
Conclusions: Prevalence surveys are effective and useful methods to monitor
trends in NI rates. An active program to control UTP’s resulted in a significant
decrease of the UT! prevalence.
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s7 Catheter Related Sepsis in an ICU. EVONNE T CURRAN* ss Infection Rates In a Cardiac Intensive Care Unit (CICU) Before and After
MALCOLM G BOOTH, LYNN DICKSON, MICHAEL LOCHART Merging With a Neurosurgical Intensive Care Unit (NICU) In Ribeiro Preto,
and JOHN HOOD Brazil. *SILVIA N.S. FONSECA, SONIA R.M. KUNZLE, SHEILA SILVA,
Surveillance of hospital acquired infection reduces incid when relevant data is

fed back to clinicians. It is important to ensure that the period of surveillance is
sufficiently long 1o determine a true vate and any changes. It behoves Infection
Control Teams to design effective surveillance programmes whilst minimising input
for both clinical and infection control practitioners.
This programme in a 7 bedded 1CU was designed to detect and reduce catheter
related sepsis (CRS). It began in May 1996. The programme takes less than 2 hours
per month to complete. The main resuits are as follows:

a) At lcast 6 months data is required 1o give true background levels.

b) Incidence appears to increase with occupancy 280%

<) Reductions in CRS need to be compared with occupancy.

Pre feedback Post feedback
Occupancy <80%  1/4 25% months positive /2 0% months positive
Occupancy 280%  5/8 62.5% moaths positive 2/6 33% months positive
Catheter Related Sepsis (CRS) and Occupancy in ICU May 1996 - December 1997

CRS First Feedback End of April 1997

per 11

1000 12 i1

days 10
8

[
4
2
[}

® <ozmoEOOD

MJJASONDJFMAMJJASOND
Months May 1996 - Dec 1997
- O

MARCUS FEREZ, JORGE SCHMIDT JR. Hospital Sao Francisco, Ribeirfio Preto, So Paulo
State, Brazil. We have been doing daily prospective active surveillance using the National
Nosocomial Infection Surveillance (NNIS) system in our hospital since July 95. Despite the
impl of several infection control proposed by the Centers for Disease Control
and P ion (CDC), especially regarding p of urinary tract infections (UTI),
pneumonia (pneum) and central-catheter related (CCR) infections we could never demonstrate a
drop in our very high infection rates. We decided to analyze our data to verify why our proposed
guidelines were not working. Up to August (Aug) 96, we had two ICU: CICU (13 beds), for the
care of heart surgery patients (pts), and a 5-bed NICU. After Aug 96, the two merged ; data
{device-days and infections) from the gical pts were d from the heart surgery pts
data. We compared rates from NICU and CICU, in two different periods, Period 1: Jan 96 to Aug
96 (before merging) and Period 1i: Jan 97 to Aug 97. We calculated the percentage of
neurosurgical pts in CICU in period II. We also determined the number of health care workers
(HCW) working in every shift in CICU in both periods. In period I, 709 pts were admitted to
CICU and in period 11, 868; 112 (13%) were neurosurgical pts. The mean rate for UTI, pneum and
CCR infections in CICU went up from 9.7, 39.95 and 6.94 infections/1,000 device-days in period
o 18.98, 57.19 and 14.98 respectively in period Il (p<0.05). However, if newrosurgical pts were
excluded, the mean UTI, pneum and CCR infection rate did not change in the two periods (15.66,
36.48 and 10.3 respectively, p<0.05). We looked at the infection rates of neuro pts in period 1
(NICU) and period Il (CICU) and realized that the rates did not differ (p<0.05). Comparing period!
I and period II, the mean number of patients daily in CICU went up from 8.37 to 10.45 (p<0.05) ;
the mean number of HCW there stayed the same: 6.34 and 6.4 HCW/ shift respectively. We

luded that the ical pts were responsible for the app i of the infe
rates in CICU; also, despite of the fact that the ratio ptHCW was higher, the infection rate of hear|
surgery pts stayed the same, perhaps because of the impl ion of infection controt

S9 Site Specific Rate of Nosocomial Infections Occuring in a Bone
Marrow Transplant Unit. M.L.SAMPLE®*, V. ROTH, C. OXLEY, G.

GARBER. Ottawa General Hospital and the University of Ottawa, Ottawa, Ontario, Canada.

Over the past 20 years, bone marrow transplantation (BMT) has become the treatment
of choice for many h logi i ies. Infection is an anticipated plication for
many of these patients, often with significant adverse consequences. We conducted a
prospective surveiliance study in our inpatient/outpatient BMT unit to determine the overall
and site specific rate of ial infecti O ient BMT patients were included in the
analysis because the frequency of their visits exposes them to the hospital’s endogenous flora.
NNIS definitions were used with modifications for absence of leukocyte response. Infections
were determined based on clinical data with culture confirmation when avail B
November 1, 1996 and January 31, 1997, 65 patients were studied. The overall infection rate
was 39.3 infections/1000 days at risk. Rates currently being reported from other institutions
range between 5.18 - 46.3 /1000 days at risk.

S | 0 A prospective study of nosocomial infections in bone mamow
transplant patients.

CARLO MARENA, MARIA LUISA CARENINI, DONATA PASSERINI,
ANTONIO TRIARICO, PIETRQ OLIVIERI, VIRGINIA QUATTRONE,
SILVIA AZZARETTI, *LORENZO LODOLA.

Chief Medical Executive, Department of Haemathology, ILR.C.C.S. “Policlinico
San Matieo”, Institute of Hygiene-University of Pavia, P.Le Golgi 2 - 27100
Pavia, Italy.

The obiective of this study was to define the incidence of nosocomial infection
(NI) occurring in adult patients undergoing bone marrow wansplantation (BMT).
Between February and November 1997, in ongoing continuous prospective
sarveillance for N, all patients admitied to the BMT unit, were assessed for the
development of NI in any site. Routine infection control surveillance was
conducted by the infection control personnel. According to CDC definition, a total
of 17 N1 were identified in 64 discharged patients for an overall incidence rate of
26.5%. The rate of bloodstream infection was 3.1. Other site-specific rates were :
urinary tract, 3.1; respiratory tract, 10.9; intravascular catheters 9.3. Among 25 i
pathogenes identified, there were 5, (20%) S. aureus, 4 (16%) Coagulase-
negative staphylococci; 4, (16%) E. coli, 3, (12%) P. acruginosa, 3, (12%)
Acinetobacter spp, 3, (12%) Candida, 1, (4%) S. cohnii, 1, (4%) S. simulans, 1,
(4%) Enterobacter faecalis. In addition, the screening surveillance cultures
performed during hospitalization, showed 22 episodes of colonization in absence
of signs or symptoms of infection. The distribution of colonization sites was the
following: gastrointestinal tract 10 (15.6%), vaginal 9 (14%), soft tissue 3
(4.6%). The study shown a lower incidence of NI with respect to what reported
by others. Continued prospective surveillance seem to be effective in preventing
NI among patients undergoing BMT.

Site Infections Infection Rate/1000 days
(n=65) (n=1093)

All Sites 43 393

Blood 5 4.6

Gl Tract 10 9.1

Mucositis 18 16.5

Skin/soft tissue | 6 55

Urinary tract 2 138

Other 2 18

s 11 Comparison of Polsson regression models and control charts to
detect nosocomial outbreaks

Bandeira, AC®; Brites, C; Badard, F; Silva, N; Barreiro, C;

Fernandes, E; Badard, R. Hospital Alianga, Salvador, Brazil
Monitoring ial infection is a datory activity for all hospital surveillance
pro, today. Several methods and tools arc available to quick and early
identification of nosocomial outbreaks. This abstract presents a comparison of

regression technique and control charts for ial outbreak d
From January through N ber 1997 ial infecti [Nl]mes_(puma?th)
were stratified by admission sectors and modeled as Poisson p: using multiple

regression techniques and control charts at Hospital Alianca in Salvador, Bahia -
Brazil. NNIS definitions were applied for surveillance purposes. Infection rates
above p + 2o for control charts and standardized residuals outside 95% confidence
region for Poisson regression were investigated for outbreaks. SAS version 6.11 and
GLIM 4.0 softwares were used for Poisson regression. Results: A total of 138 NI
per 22,816 patient-days occurred during the study period in 8 admission wards {3
ICU’s and § general care units (GCU)]. Mean infection rates per sector varied from
0.75 per 1000 patient-days to 15.30 per 1000 patient-days. Contro! charts and
Poisson modeling each pointed out six possible outbreaks (5 in ICU's and 1 in
GCU's). Nevertheless, after conducting investigative efforts only one true outbreak
was identified by both methods. Conclusion: The simpler control charts is a valid
tool for monitoring jal infection and have similar sensitivity as Poisson
regression method and may be a good alternative for hospital with poor access to the
sophisticated computer programs.

Si4 C ity-acquired B ia (CAB) at a Teaching (T) vs
Nonteaching (NT) Hospital (H): Influence of Acute Severity of Iliness
(ASOI) and Infectious Diseases Consultation (IDC) on Qutcome,
*J. MYLOTTE, L. KAHLER, AND C, MCCANN. State Univ. of New York at
Buffalo, Buffalo, N.Y.

Obijective: To compare the outcome of CAB at a TH vs & NTH with special
reference 10 the influence of ASOI and IDC. Setting: TH is a 400-bed urban, public
facility in Buffalo, NY with 5 full-time ID consultants; NTH is a 160-bed community
hospital in a suburb of Buffalo with 1 1D consultant. Design: Retrospective chart
review of patients with CAB during 1995, Methods: CAB was defined as a patient
with positive blood cultures within 48 hours of admission and no admissions in the
prior 30 days. ASOI was measured using the APACHE I (APHI) system. Only IDCs
done within the first 3 days of admission were included. O was status 30-days
post admission. Results; Patients with CAB at the NTH (N = 75) were older on
average than at the TH (N = 174) [75 vs 61; P < .001] but patients at the TH were
more acutely ill (mean APIHI 64 {TH) vs 53 [NTH}; P = .01), had HIV/AIDS (16%
ITH) vs 0% [NTH); P < .001), and had dialysis (14% [TH] vs 0% [NTH); P < .001).
Bacteriology of CAB was similar except for S. aureus (25% of cases [TH] vs 9%
[NTH]; P = .004) and E. coli (14% of cases [TH)] vs 41% [NTH]; P < .001). Sources
of CAB were similar b the Hs, Tr of CAB was priate in 94% (TH)
vs 93% [NTH). IDCs were requested more often at the NTH (39%) vs TH (14%:P <
.001); there was no relationship between mean APIII and IDC at either H. Patients
with IDC were treated, on average, longer (16 days vs 11.7 days; P = .052 at TH and
12.8 vs 10.2; P = .24 at NTH). ay mortality was similar overall (20.1% [TH] vs
16.7% [NTH}; P =.53) or with IDC: TH (with 20% vs 20% without IDC; P = .99)
and NTH (with 18.5% vs 15.6% without IDC; P =.76). At both H those with
admission APIII > 49 had a higher 30-day mortality: TH (< 50 [6%] vs > 50 [29%);
P < .001) and NTH (< 50 [0%] vs > 50 [31%]; P < .001). When patients at each H
were stratified by low and high AP, there was still no impact of IDC on outcome.
Conclusions: Diff in clinical istics of CAB cases at a TH vs a NTH
existed, but ASOI was most important in predicting mortality at both H. IDC was
used infrequently and had no impact on mortality but appeared to lengthen therapy.
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s I 5 Nosocomial Infections (NI) in Neutropenic Patients With Cancer.
D. FORSTER'. *M. DETTENKOFER'. R. BABIKIR', W. EBNER', F. D.
DASCHNER'. R. MERTELSMANN-. 'tnst. for Environm. Medicine and

Hosp. Epidemiology, “Dept. of Internal Medicine I, Univ. Hospital of Freiburg, Germaay.
In order to identify overall and site-specific rates of nosocomial infections (ND) in
neutropenic cancer patients, a prospective study was started in February 1997 in a general
oncology ward (OW) and the bone marrow transplantation unit (BMTU) of our institution.
NI during penia were defined ding to the crllcna pmposed by Carllsle et al

(1993) and dard criteria for localized CAI). M

was defined as an absolute lcucocylc count < l x 101, In the BMTU 54 patients with a
total of 696 penic days were d. 36 (66.6 %) patients were undergoing
BMT and 18 (33.3 %) peripherat blood stem cell transplantation. 322 paticnts with a total
of 247 neutmp:mc days were studied in the OW. In the BMTU, 34 NI were identified in 54
patients, in the OW 16 NI in the 40 penic patients. The p ion of NI occuring
during neutropenia was 87.2 % for lhe BMTU and 61.5 % for the OW. Site specnﬁc

incidence rates (NY/100 peni and incidk densities (NI/1000
days) are:
Type of N1 NI/100 neutropenic patients NI/1000 neutropenic days
BMTU ow BMTU W
BSI 333 15 258 242
Pneumonia 148 15 115 12.1
CAl 1 2.5 86 4.1
Gastroenteritis 1.9 75 14 121
Ut 9 15 1.4 12.1
Overall rates 63 40 48.7 64.6

Despite of a moderate overall incidence (8.1/100 patients) and incidence density (8.1/1000
patient days) of NI in the OW. incidence densities of N} during neutropenia are comparable
to rates of the BMTU. BSI in the neutropenic state were identified more frequently than in
prcwous Teports. 419 % of |sola&ed pathogens in BSI were streptococei. 32.3 % were

Lo p

Slé
Risk Factors for Infection in Hospitalized Trauma Patients. G. PAPIA®, B.A.
MCLELLAN, P. EL-HELOU, M. LOUIE, A. RACHLIS, J.P. SZALA, and A E. SIMOR,
Sunnybrook Health Science Centre, University of Toronto, Toronto, Ont., Canada.
Infection is an important complication in patients hospitalized with muttiple injuries and
trauma. A study was done in order to determine the frequency, types, risk factors, and
outcomes of infections occurring in trauma patients. Prospective surveillance for
nosocomial infections was conducted for all trauma patients (excluding bums) admitted
for more than 24 hours to a tertiary-care regional trauma centre between Jan. 1-Dec. 31,
1996. CDC definitions of infection were used for surveillance. A total of 460 patients (412
males) with a mean age of 41 yrs (range: 16-92 yrs) were followed. Most (86%) sustained
blunt trauma; 14% sustained penetrating injuries. 349 (62%) patients were admitted to
an intensive care unit, and 72% had at least one surgical procedure.
A total of 367 infections occurred in 208 (37%) patients, involving the following sites:
101 (28%) lower respiratory tract, 89 (24%) urinary tract; 67 (18%) surgica! wound; 47
(13%) skin/soft tissue; 19 (5%) intra-abdominal; 17 (5%) primary bloodstream; and 27
(8%) other sites. Infection was diagnosed a mean of 23 days after admission, and was
complicated by septic shock in 36 (10%) cases. Infection was also associated with ARDS
(9%), and multiorgan failure {(4%). The mean length of stay in hospital for infected
patients was 35 days compared to 11 days for those noninfected {p<0.01). Twenty-nine
patients died including 15 (7%) infected patients and 14 (6%) noninfected; death was
attributed to infection in 4 patients. In a multivariate analysis, infected patients were more
likely to have been intubated (OR 2.8, p<0.001); to have had a greater injury Severity
Score (OR 3.7, p<0.001); to have had multiple surgical procedures (OR 3.8, p=0.003); and
to have received multiple blood transfusions (OR 3.9, p<0.001). First surgical procedure
within 24 hrs of admissions was protective (OR 0.3, p<0.001). These results confirm that
infection is a common complication in patients with major trauma, and that improved
approaches to risk reduction and infection prevention need to be developed.

s I 7 lmpac( of Newer Medical Devices on Nosocomial Infection Surveillence:
iologic Fraction of Blood: Infections (BSI) in Patients with
Implantable Left Ventricular Devices (LVADs) in a Cardiothoracic Intensive Care Unit (CTICU).
*STEVEN K. SCHMITT, JANET M. SERKEY, STEVEN M.GORDON, CYNTHIA A. FATICA,
and PATRICK M. MCCARTHY, Cleveland Clinic Foundation (CCF), Cleveland, OH.
lmplanmble_ left v:ntncnlar asslst devices have been approved by the FDA as a “bridge to
Hy adds g the need for cardi support in patients with end-
stage  heart failure refractory to medical therapy. Since 1991, more than 135 LVADs have been
implanted in critically-ill patients at the CCF, many of whom have had multiple comorbid
diseases. We have previously reported on the iation of blood: fections with LVADs
(Ann Thorac Surg 1996,61:359); the primary objective of this study was to assess the etiologic
fraction of BSIs in the CTICU attributable to exposure to LVADs. All patients with a LVAD (n
=99)anda nosocomml BSl first occurring in the CTICU between January 1995 and September
1997 were D identified from a datat of ial BSI maintained by
prospective surveillance. The overall nosocomial BSI rate for all patients in the CTICU at the
CCF during the study period was 8 per 1000 (319 episodes in 39,449 patient ICU days). A total
of 6.3% (20) of nosocomial BSIs occurred in patients with LVAD. The etiologic fraction of
nosocomml BSl in patients with LVADs increased from 3.4% in 1995 to0 -10.3% in 1997.
iated with LVADs included gram negative aerobic organisms (55%),
fungi (20%), gmm-posmve organisms (20%), and polymlcroblal (5%) During the same period,
bloodstream pathogens in thc overall CTICU populati d gram negative aerobic
(43%), gram negaf i i (l%), fungi (11%), gram positive organisms
(33%), and polymicrobial (12%). Of note, 3 LVAD patients developed BSI with VRE during the
study period. We conclude that patients with newer implantable medical devices may contribute
an important fraction of BSI in the CTICU, requiring modification of surveillance efforts to
identify and prevent these infections.

s I 8 M of lantable El physiologic Cardiac Device Infections.
*JIMMY CHUA, IRENE LEE, STEVEN GORDON, and BRUCE WILKOFF.
Cleveland Clmlc medahwn (CCF), Cleveland, Ohio.
I di defibrillators (ICDs) and cardiac pacemakers

{PM) are expected to mcreasc with the increase in patients undergoing device impl. jon. Our
standard approach to ICD and PM infections involves removal of all foreign material including
the device and leads, antimicrobial therapy, and reimplantation at a new ic site. We

reviewed 38 cases of PM infections and 13 cases of ICD infections occurring in 51 patients treated
at CCF between March 1996 and December 1997. The mean age of patients was 67 years; 64%
were men and 86% had their implantable devices placed at other institutions. The mean interval
from implantation of the target device to diagnosis of infection was 62 weeks (range: 0-564 wks).
The most common signs and symptoms included warmth over pocket (86%), pain and/or
tenderness (63%), erythema (68%), discharge (39%), and fever (20%). The most common
pathogens were Staphylococcus epidermidis (63%) S aureu.r (18%), and aerobic gram negative
rods (16%); 10% of patients had device ias., The most signs of
ion were localized to the sub or sut k ussue pocket and included warmth
(86%), erythema (68%), pain or tendemess (63%), discharge (39%), and pocket erosion (24%).
Prior to evaluation at our institution, 73% of patients had received antibiotic therapy (mean 45
days), 62% were hospitalized for of infection (mean 10 days), and 32% underwent
either removal or repositioning of the device without removal of leads. At CCF, all remaining
electrophysiologic devices were d and p jon of all leads was
successful in 98% of patients. 29 patients had cardiac echocardiography and 10% (4) had
hed to tr s leads. ICDs or PMs were subsequently reimplanted in 34
pamms (90% at a different anatomical sites) a mean interval of 6 days from explantation (range
0-25 days). 96% of patients received antimicrobial therapy after explantation for 2 mean of 20
days (range 1-56 days). There has been no subsequent device infections to date in any patient
undergoing reimp i We lude that the binati of band of the infected
1CD or PM implantation site with p of i dtr
leads techniques and antxmlcroblal therapy allows for timely and succcssful reimplantation.

S l 9 Risk Factors for Momllty in Hospltalized Patients with indwelling

urinary cath lated urinary Tract infection
Alone Is Not a Risk Factor for Momllty TAMBYAH PA, KNASINSKI V, MAKi
DG. Unlversity of Wi in Medical Schoo), Madi:

Catheter-associated urinary tract infection (CAUTI) is the most common
nosocomial infection. Widely cited studies have suggested that CAUT! is a
significant independent risk factor for increased hospital mortality. (N Engl J Med
1982,307:637-42, Am J Epidemiol 1992;135:291-301). We prospectively studied
1000 newly-catheterized patients in our hospital; besides daily urine cultures, data
were coliected on risk factors known to predispose to CAUTI and in-hospital
mortality. There were 44 deaths overall during the study. By univariate analysis,
the following risk factors were found to be significantly associated with hospital
mortality: increasing age, APACHE i score, antibiotic use, CAUT! and presence
of other active nosocomial infections (Nis). However, when a stepwise procedure
was used for both logistic and discriminant analysis, the only risk factors that
consi ly achieved statistical significance in predicting hospital mortality were
APACHE li score (OR 5.1, 95% C.\. 2.1-12.4, P<0.01) and presence of other Nis
(OR 13.0, 95% CI 6.0-28.0, P<0.01). Age (P=0.213 ), antibiotic use (P=0.502) and
CAUTI (P=0.874) did not show a significant contribution after adjusting for the other
parameters. CAUT) was also strongly associated with Other Nis (P<0.001, Fisher's
exact test). We conclude that CAUTI alone is not an independent risk factor for
mortality in hospitalized catheterized patients. Prior studies purporting to show it
is did not take into other Nis into account in their analyses. CAUT! is, however, an
important reservoir of muitiresistant nosocomial pathogens, and thus new and
more effective measures for the prevention of CAUT| would reduce the burden of
antimicrobial therapy in this vuinerable population.

522 Ventilator-Associated Pneumonia (VAP): Risk Factors and
Outcome Assessment, M.E. RUPP*, J.H. SISSON, D.
PETERSON, F. RADKEY, B. WINFIELD, K.M. OLSEN, K.D. PATIL
The University of Nebraska Medical Center, Omaha, Nebraska.

Ventilator-associated pneumonia (VAP) is a significant medical
problem resulting in an estimated 30,000 deaths per year in the United
States. As part of a multi-phase VAP prevention program, we performed a
case-control study to ascertain risk factors and outcome measures for VAP at
UNMC. 32 VAP patients were matched with 32 mechanically-ventilated
patients who did not develop VAP. Patients were evenly matched with
regard to age, gender, race, and severity of illness. Univariate/ multivariate
analysis was conducted on 30 different risk factors for VAP, Univariate
analysis identified the following risk factors to be significant: macroscopic
upper gastrointestinal tract (UGI) bleeding (p=0.05), altered consciousness
(p=0.905), and self-extubation (p=0.04). Head trauma (p=0.098) and use of
antibiotics (p=0.079) were observed as possible trends. Multivariate analysis
did not reveal significant independent risk factors, although UGI bleeding
(p=0.99) and altered consciousness (p=0.08) trended toward significance.
VAP was associated with a 27% mortality rate, an excess ICU stay of 8 days
(p=0.009), an excess hospital stay of 14.2 days (p=0.03), and an excess
hospital cost of $33,700 per case. We conclude that VAP is associated with
significant cost, and prevention measures at UNMC should focus on UGI
bleeding prevention, preservation of consci and pr tion of self-
extubation.
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523 Evaluation of a Sterile, Non Air-Dependent, Enteral Feeding System.
M.E. RUPP*, RA. WESEMAN, N. MARION, P.C. IWEN. The
University of Nebraska Medical Center, Omaha, Nebraska.

Open enteral feeding systems (decanted from cans) have been associated with
significant bacterial i and ial infection. To prevent bacterial
overgrowth and nosocomial infection, hang-times for these enteral feeding solutions is
of short duration. Unfortunately, short hang-time often results in wasted formula and
inefficient use of personnel time. We evaluated the rate of bacterial contamination
associated with prolonged hang-time of a sterile, non air-dependent, closed-system
enteral feeding solution (UltraPak®, Nestle Clinical Nutrition, Deerfield, IL). 15
patients, all of whom were liver transplant recipients, were enrolled. The mean age of
these patients was 49.5 years. 7 were male and 8 were female. All were receiving
immunosuppressive therapy. The hang-time of the 1500 ml closed-system enteral
feeding system was dictated by the flow rate and ranged from 10 h to 35 h (mean 22.7
h, median 24.2 h). Administration sets were changed when the feeding contsiners
were changed. At the conclusion of the feeding, the residual enteral feeding solution
was cultured quantitatively for aerobic bacteria. 52 bags were cultured and none
were found to harbor bacteria. 5 patients experienced nosocomial infections during
the peritransplant period isting of 5 surgical site infections, 2 C. difficil
colitis, and 1 bloodstream infection. None of these infections were associated with the
closed-system enteral feeding preparation. 3 patients died. The mean time from
transplant to discharge was 18.75 d. We conclude that when properly handled, sterile,
non air-dependent, closed-system, enteral feedings can be administered safely using
prolonged hang-times. These systems represent an advancement in the enteral
nourish of the i promised patient and should result in less wasted
formula, more efficient use of personnel time, and associated cost savings.

S24 Impact of Extending the interval for Ventilator Circuit Change

from 7 to 14 Days on the Incidence of Nosocomial Ventilator-

associated Pneumonia.*D.G. MAKI, D. OFF, M.A. ZILZ, University of Wisconsin,
Madison, WI.

Mechanlcal ventilaﬂon (MV) is associated with a high incidence of
cond! within the circuitry tubing can
become heuwly colonized by nosocomial organisms during use, most hospitals
replace the circuitry, including humidifier, at periodic intervais, most frequently
every 2-7 days. We previously showed that extending the interval for circuit
replacement from 2 to 7 days had no effect on the incidence of ventilator-
associated pneumonia in our university hospital (SHEA 18985). We now report
a prospective study of the impact of extending the interval for routine circuitry
replacement from 7 days to 14 days in our university hospital. Data on MV-
associated nosocomial lower respiratory infections (LRTls) were collected from
ventilated patients during Aug-Oct 1985 , when 7 days was used as the interval
for replacement of circuitry, after which, the interval was extended to 14 days
hospital-wide; the same data were collected after & months of implementation of
the new policy, Aug-Oct 1896:

7 days 14 days
No. MV-days 2626 2113
Nosocomial LRTIs per 1000 MV-Days 8.8 8.6

Patients requiring MV during both periods were similar in risk factors for
nosocomial LRTIs. There were no significant differences in the incidence of
nosocomial LRTls, the overall incidence of nosocomial infection or case-fatality
during MV between the two periods. These data indicate that extending the
interval for replacement of ventilator circuitry to 14 days does not increase the
incidence of nosocomial LRTIs and can permit even greater cost savings.

szs Hemodialysis Vascular Access Infections: One Year Experience at
an QOutpatient, Multicenter Hemodialysis Facility. *KURT B. STEVENSON, Saint
Alphonsus Nephrology Center, Idaho Nephrology Associates, and Inter i
Infection Control, Boise, ldaho.

Infectious complications involving vascular access sites constitute 2 major
source of morbidity and mortality for patients receiving hemodialysis. Strategies
for prevention of these infections have been proposed by the CDC and National
Kidney Foundation but a standardized system for surveillance and data reponing
has not been established. Likewise, there is little companson data reportcd in the
medical literature. Such a system would be an i hmarking
tool for individual dialysis centers. We report our initial one year experience from
an outpatient, multicenter facility responsible for 24,705 h fialysis sessions
(20,580 permanent graft/shunt, 3054 Permacath, and 1041 temporary catheter
sessions) in 1997, CDC definitions for blood stream infection, clinical sepsis, or
vascular site infection (without bacteremia) were employed. Identified were 136
total infections for a rate of 5.51/1000 dialysis sessions (ds). There were 28
blood stream infections (1.13/1000 ds) and 10 episodes of clinical sepsis (0.40
/1000 ds). Ninety eight vascular site infections were identified (3.97/1000 ds)
comprised of 47 permanent graft/shunt infections (rate of 2,28/1000 dialysis
sessions), 39 Permacath infections (rate of 12.77/1000 dialysis sessions) and 12
temporary access infections (rate of 11.53/1000 dialysis sessions). This represents

526 INVESTIGATION OF AN OUTBREAK OF PYROGENIC REACTION IN
HEMODIALYSIS
STARLING.C. PEIXOTO. M.L.B: LEITE. EMM.: COUTO.B.

S%0 Francisco de Assis Hospital. Belo Horizontc. MG, Brazil
INTRODUCTION:pyrogenic reactions (PR) are complications that can occur in
hemodialysis patients. The rate of PR reported in the literature varies between 2.3 to 18.0 PR
per 1000 t dialysi i At the Sfo Francisco de Assis Hospital (SFAH). on average.

526 hemodialysis sessions are carried out per month. which are followed by specific method
of surveillance for PR as well as for nosocomial infection. In the month of September, 1997.
an increase in the number of PR cases was identified, characterized as an outbreak of PR. The
objective of this study is to describe the investigation undertaken to identify the problems that
generated such an event METHODOLOGY: identification of the outbreak by the calculation
of endemic curves. For the i igation, a time-line was d. witk all the events
which preceded the outbreak and during the same.Moreover. all of the fluids of the dialysis
process were coll and analyzed for the p of pyrogen and al! information about the
cases. professionals involved, and risk factors related was also collected and analyzed.The
definition of casc was: presence of fever or chills during a hcmodialysis session RESULTS:
in the month of Sept.. 1997. a rate of 51.2 PR/1000 hemodialysis sessions was observed (26
cases). versus 8 monthly average, in the preceding penod of only 3.1 PR/1000 hemodiatysis

ions.The analvsis of pyrogens showed an i ion at all outlets of the
Deionization Water Trea\mem System (DWTS) and at entry point from the public water
network During the period the outbreak occurred (July & Aug.) the DWTS underwent a
renovation. Other serious problems were also identified and related to the outbreak. In study
cases,a greater occurrence of PR was observed at the machines with storage
1anks. CONCLUSION: therc was contamination in the system as a whole. with an increase of

Ambulatory Peritoneal Dialysis (CAPD) .LINDA JENDRESKY*,

BEVERLY WILLIAMS, TREVOR GRAZETTE AND WARREN SHAPIRO,

Brookdale Umvcrslty Hospltal and Medical Center (BUHMC), Brooklyn, NY
In CAPD patients peri cause of morbidity and lity. In
1995, national peritonitis rates were 1 mfecuon per 12-16 patient months. BUHMC'’s rate of
infection during this time was 1 infection per 9 patient months. A Multidisciplinary Task
Force was established to review the curremt practice of assessment, identification and
management of pemomus and exit sue mfecuons (which may lead to peritonitis) ir order to
d an approach for improving our infection rates. During each monthly patient visit

we made an of patient compli: with our d practice which included an
observation of: handwashing practices, exit site care, dressing change technique, and
knowledge of the slgns and symptoms of infection and risk factors (personal, environmental or
behavioral) tha o i jon. Definitions with criteria for new, recurrent and
chronuc mt‘ecuons were developed as an aid to guide treatment dec:slons A revnsed clinical
based on type of 1 was ped to

one of the first reports of idk data of h dialysi lar access endotoxins during the process.To solve the problem. ultca-filters.better disinfection and
mfecuons This surveillance and data reportmg system could be standardized for handling of the storage tanks and capillaries were recommended The surveullancc program
PYRTS allo Tiahl and benchmarkin; used was attercd:more detailed information about the h dialysi: was included. In
wing comparison g subsequent months. there was a reduction. to basic levels. in the incidence of pyroenic reaction.

527 Methods to Reduce the Incidence of Peritonitis in Patients on Continuous s 28 A Silver Opportunity For Reducing

Nosocomial Urinary Tract Infections
RRAMIREZ, MD, *A.DOBIN, BSN,CIC, E.BRITTEN, RN, S. WADMAN,MD
North Broward Hospital District, Ft. Lauderdale, FL
The North Broward Hospital District (NBHD) is a multi-hospital system

located in northern Broward County, Florida. Two of the acute care facilities, namely
Coral Springs Medical Center (CSMC) and Imperial Point Medical Center (IPMC),
elected to trial a silver/hydrogel coated Foley catheter as a quality improvement project
to reduce the incidence of nosocomial urinary tract infections (NUTI). Historical data
was available for both acute care centers. Both hospitals have different specialties and
different patient populations. A three month study was begun March 1997 through
May 1997 with a complete hospital-wide switch over to the new silver coated catheter.
Staff members were not made aware of this new product in order to prevent any
changes in practice that could affect the outcome. At CSMC, our baseline data

ncluding pmtocols for exit site care, hands and di 1

hnique for peri 1 fluid sampl mtgmmmns andmdluuonsfornamlandblood
cultures. If pentomus developed the pauent was ined ding aseptic tech
hygiene practi the i of adh to the antibioti
regimen “and completion of therapy. Four weekly follow-up appointments were given to
monitor response to antibiotic therapy and improvement in patient compliance. Infection rate
improved from the initial 1 infection per 9 patient months in ‘95 to 1 infection per 13 patent
months in *96 and 1 infection per 18 patient months in ‘97, which is lower than the published
national rate. These data suggest that our modified appmm:h to the CAPD patient beforc and

after the development of peritonitis in regards to the i d of technigues to
prevent infection, among both staff and patient may have impacted positively on the rate of
infection in our CAPD population.

revealed 16 cath iated NUTT’s with a rate of 0.50% per 100 admissions. For
the study period, there were 7 catheter-associated NUTI's with a rate of 0.03% per 100
admissions. These rates represent a 56% reduction in NUTI’s. At IPMC, our baseline
data revealed 13 catheter-associated NUTI’s with a rate of 0.96% per 100 admissions.
For the study period there were 5 catheter-associated NUTI’s with a rate of 0.41% per
100 admissi These rates rep a 58% reduction in NUTP’s. As a result of this
study, the silver coated Foley catheter has been instituted throughout the NBHD with
an annual estimated cost savings of over $130,000 for treatment of NUTI.
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S30 Bacteremia Associated with Central Venous Access Devices (CVADs) - Four
Years of Surveillance in an Acute Oncology Setting. *CINDI WIGSTON,

Evaluation of the Need for Pre-Cystometrogram (CMG)-Antibiotic
Prophylaxis in a Chronic Care Population. *B.NURSE, R.BONCZEK,
M.COLLINS, RWURZEL Hospital for Special Care, New Britain, CT

Hospitat for Special Care is a 200-bed rehabilitation and chronic care
facility. The most common nosocomial event is urinary tract infection (UTI). The
average number of patients with urinary drainage dmm (folcys supmpublc ea!hs
intermittent straight caths) is 50. The majori are
ventilator-dependent. Practice guidelines were devel topmwdeamndardof
care for patients with long-term cath and resulting GU plications (c.g.,
bladder caiculi, mphrollnuuis) and to gather data to support discontinuation of

h where possible. Urody studies (CMG) are part of this protocoi.

Overan eight (8) month period, thirty (30) patients were evaluated before
CMG and for at least one (1) month post-procedure. Specimens for urinalysis and
cuiture prior to procedure were obtained from twenty-nine (29) patients. Fifteen (15)
(47%) out of thirty-two (32) specimens prior to CMG had bacterial or fungal growth,
All pauems were evaluated prior to each p by an ady d
(with physician input) for ',,. Symp of active UTI. No pancm me:ved

ibiotics solely for pre-p 1 hylaxis. Three (3) (10%) had
received antibiotic therapy for UTI one week prior to CMG. Five (5) patients (17%)
were on antibiotics for UTI at the time of the CMG. All patients were monitored for
UTI(GU symptoms, fever or change in clinical status) for one (1) month afier CMG
by an Infectious Diseases physician. There were no occurrences of UTI found post-
procedure in patients who had positive urine cultures prior to CMG.

Tt is our conclusion that antibiotic prophylaxis is not mandatory in the
long term GU complicated patient who is asymptomatic prior to CMG. Careful
attention to aseptic technique during the procedure, and proper cleaning of
equipment before and after each patient, ins most i inp
post-CMG UTIs.

DARLENE CANN, JEFFREY LIPTON, MARK MINDEN, HANS MESSNER,
ALLISON MCGEER. Ontario Cancer Institute/Princess Margaret Hospital, Toronto, Canada.
In 1991/2, concern about the rate of infections associated with central venous access at the our
159 bed medical oncology center led the establishment of a central venous access task force
and surveitlance for complications associated with CYADs. Policies were revised in1992, and
implemented with education in 1993. All CVADs inserted at our centre were followed until
line removal or patient death or transfer 10 another instinnion. Positive blood, site and tip
cultures were reviewed, and unit/clinic staff reported clinical site and tunnel infections.
Bacteremias were defined and categorized based on the NNIS definition of primary .
bacteremia, with modification to allow of febrile jc patients.In late 1995,
the hospital was re-engineered, with re-definition of patient care roles, and substantial changes
in nursing care staffing. In the first four years of surveillance, 848 CVADs were inserted. The
most common devices were double lumen, unnelled, subclavian lines (CLs, N=664) and
single lumen central implanted ports (PACs, N=175). CLs were followed for a median of 140
days (range 1-1038), and PACs for 157 days (range 0-1039). Overali 47% of CLs and 14% of
PACs were associated with at least one episode of definite or possible catheter-related sepsis
{CRS) (P). Overall infection rates were 2.8/1000 CL days, and 0.7/1000 PAC days (P). Initial
infections occurred at 2 median of 52 days post insertion (range 1-756) for CLs and 84 days
post-insertion for PACs (range 1-684). The most common organisms causing CRS were
coagulase negative S‘QDhy'.“COCCx. Coryneb tum species, i, viridans group

i, yeast, Pseud. spp. and 5. aureus. Catheters were not routinely removed
for CRS and 77% of CL and 66% of PAC-associated CRS were treated successfully without
the need for CVAD removal (P=NS). The only complication associated with lack of CVAD
removal was reiapse of the CRS after completion of antibiotic therapy. CRS rates per 1000
line days were calculated for CLs for six month intervals for the period 1993-1996, and were
as follows: 5.1 (Jan-June/93), 6.3, 3.3.3.6,3.8,4.2 (Jul-Dec/95), 5.3.5.3. Education and
policy change appeared to result in a substantia] initial decrease in the CRS rate from 1993 10
1994/5. Despite careful planning and education programs, changes associaied with the re-
engineering process appear 1o have resulied in a significant increase in the CRS rate.

ia (NB) at the Cancer institute in Mexico. Central
Catheter-Related Nosocomial Bacteremia (CCNB), a New Proposal. PATRICIA VOLKOW, SILVIA
SANDOVAL, DIANA VILAR-COMPTE®, MARGARITA DE LA ROSA , PATRICIA GORDILLO.
Instituto Naciona! de Cancerologia (INCan) Mexico City.

Elders, patients in intensive care and those with cancer ate at mayor risk for nosocomiat bateremia
(NB). The extensive use of central intravenous lines is one of the main factors for developing NB.
The NB is largely preventable with the use of strict care and control measures of the catheter. NB
has traditionally been classified as primary and secondary; CCNB are included within the primary,
an therefore it has been impossible to quantify the problem, The INCan is a tertiary care teaching
hospital for adult patients with cancer. The work of an ) therapy Team (IVTT)
at the INCan with a defined protoeol of care and diagnostic criteria for CCNB make us to propose
CCNB as a defined entity. We describe the of NB b 1994 and 1986, pathogens’
distribution and sitributable mortality. CCNB was considered if sources of sepsis was unknown and
had a central intravenous catheter with two or more of the following criteria: A)Positive blood cultures
obtained from the' catheter and peripheral puncture with the same microorganism. B) Same
pathogens isolated from blood and cetheter tip culture. C) Sepsis refractory to antimicrobial therapy
or improvement with catheter removal d) Sepsis remission with specific anti ial therapy and
negative blood cultures obtained through the catheter. During the study period, 2671 patients had
blood-cuitures drawn, {12% of all the admissions). Two hundred and fifty-six NB were identified in
198 patients; 82 (71%) were primary NB, 50 (19.5%) secondary and 24 (9.4%) were CCNB. The
incidence rate of NB was 1.15 per 1000 admissions, 0.82 for primary, 0.22 for secondary and 0.11
for CCNB. Attributable mortality was 17.6%, 8.4% for primary NB,-28% for secondary NB and 12.5
for CCNB. The main pathogens isolated from primary NB were: £ cof 21%, Coagulase negative

22%, and C 14%, from CCNB: C

P 17% and sp. 13.2%; from secondary NB: E cofi24%, Psaudomonas sp.

$32

Outcome of peripheral intravenous lines. *SARAY STANCIC,
CRISTINA M.DAIAN, and WALDEMAR G. JOHANSON, UMDNJ- New Jersey
Medical School, Newark, New Jerscy.

Peripheral intravenous catheters (IVs) cause patient discomfort and are a
source of preventable complications. We performed an observational study of the
outcome of peripheral I'Vs inserted for patients admitted to medicine floors, Overa
1 month period, we enrolled 108 consecutive patients; they had a total of 186 IVs
inserted. The average hospital length of stay was 4.9 days; 59.2% of patients had
one IV, 25% had 2 1Vs, and 15% had 3 or more IVs. The mean duration of the IVs
was 2.69 days but 36% lasted 1 day or less. Overall 44% of IVs had unsatisfactory
outcomes ( local symptoms, 1V infiltrated or fell out). Frank phlebitis occurred in
2.2 % of IVs. Univariate analyses were performed for determinants of 1V duration
and outcome; we considered: inserter, site of IV, gauge, fluids infused, KCI,
heparin, erythromycin or other antibiotic infusion. An analysis of the impact of the
IV duration on the IV outcome was also performed. Data were collected and
analyzed using the Medlog database. Poot outcomes were not refated to the IV
duration. The inserter (floor/ER nurse, MD, medical student) had no effect on
outcome or duration. Antecubital IVs had the shortest duration. Erythromycin
infusion had an adverse effect on IV outcome. KCl administration unexpectedly

28.6%, Cendida sp. 19% Pseudomonas sp. 14.3% and S. aureus 9.5%. The main type of NB we
saw, was probably related to the type of patients attended in this hospital. The frequency of NB is
in the lower leve! reported in the literature. The low frequency of CCNB is probably the result of the
extended work protocol pravided by the IWTT.

d IV duration. In lusion, although p recc dations support
changing 1Vs every 3 days, our data shows that the majority of IVs lasted less than
3 days. Greater care should be employed for IV insertion and maintenance to
minimize patient discomfort and conserve resources. Antecubital sites should be
avoided. Altematnve strategies for IVs should be developed for patients requiring

———eL A

S33 The Influence of Antisc, Fuc Impregnated (Al Single and

Multiple Lumen Central Venous Catheters (CVC) on
Catheter Related Bloodstream Infections (CRBSI) in a Tertiary Care
Center. *CYNTHIA WHITENER, PAMELA RICKERT, DAPHNE
BERISH, MARY ANN BORDNER, PennState Geisinger Health System,
Hershey Medical Center, Hershey, PA.

Several studies have shown the use of Al single and multiple
lumen CVCs reduces the incidence of CRBSIs, and can be cost-beneficial.
In our institution, many types of CVCs are not Al such as Swan-Ganz
catheters and peripherally inserted central catheters (PICC). Therefore, we
sought to determine the impact of AI CVCs in the midst of frequent use of
non-Al central catheters on all CRBSI rates for adults in the intensive
and intermediate care units. We conducted a trial of exclusive use of Al
single and multiple lomen CVCs impregnated with silver sulfadiazine and
chlorhexidine over a one year period. A mix of Al and non-Al single and
muluple lumen CVCs were used during the pre-trial 6 months, 100% were
Al during the study year, and 0% were Al during the follow-up year. All
other types of central catheters were uncoated during all 3 periods. During
the 6 months previous to the trial, 44% of all CVC days were with single
and multiple lumen CVCs, compared to 31% the study year and 27% the
subsequent year. CVC days for Swan-Ganz catheters steadily decreased
over the 3 : 32%, 27%, and 23% of the total CVC days, but

or PICC use: 12%, 22%, and 32% of the total CVC days. The
CRBSI rate per 1000 catheter days was 2.7, 3.5, and 2.0 during the pre-
trial, trial, and post-trial periods respectively. In conclusion, the use of Al
single and multiple lumen CVCs did not influence the overall CRBSI rate
in our patient population. The frequent use of other types of CVCs,
including the increasing use of PICCs, and the already low baseline
CRBSI rate may help to explain this finding.

S34

Prosp ) i - Comp i Study of Antlmlcmblll
Dressings (Chlorhexidine, Biopatch ™) in the P ion of Catheter-related Ne
Bloodstream Infections in a Neonata) Intensive Care Unit. *EDWARD N. ROBINSON,
JR., DERORAH R. HOUSTON, PETER GAL, JL. RANSOM, CHRISTOPHER L.
SHAFFER, ALLISON DUBUISSON, SUSAN COBLE, and ANDREW DAVEY. Moses
Cone Health System, Greensboro, NC.
To reduce the inci of primary microbial blood. inf¢ in the infants residing
inmmomtaluﬂennvemmngweenmmdtheeﬁcacymdufmyofacﬂod\emdme
impregnated dressing (Biopatch™, Johnson & Johnson Medical Inc.) when applied at or afer
ﬂlethuddayoﬂlfamﬂlemmon site of central vascular access catheters. After informed
consent was obtained from the parent or guardian, mtanuwerenndommdtomvemndud
calheterweeonslmngof‘ di with a P ing or to receive the
hlorhexi ng with a ing. Of eighty-six infants randomized, six did
not receive an ellpble central access device (i.c. central venous line or percutaneous venous
catheter). Of the remaining eighty infants, thirty-six were randomized to reccive a
chlorhexidine dressing and forty-four were assigned to standard catheter care, Eight infants of
mccmmmmandommﬁmﬁomﬁwmmmem
deviations (¢.g. no chlorhexid: wasapphedorthemﬁ:mwasmnsfemdtoanothu
facility). This allowed twenty-cight infants to receive the chlorhexidine dressing and to be
comparedtoimy-thmemﬁanuwhomcuvedmndardcaﬂuerm Six infants in the
dressing group developed primary "‘bloodnmnml‘ecuons(3wagulase
gati hyl 1, 2 yeast, 1 ) compared to nine infants in the referent group
a i i hyl i, 2 yeast). The results were not significantly different (X2,
p=0.8047). A few of the infants on whom the chlorhexidine dressing was applied experienced
significant hypersensitivity reactions at the applied site or inadvertent removal of the oaml
venous access catheter during dressing change. With no reduction in microbial i
with of h itivity ion and catheter loss, we decided to forego use of thls
special dressi inour l intensive care unit.
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S37

ANALYSIS OF RISK FACTORS FOR VENTILATOR-ASSOCIATED
NOSOCOMIAL PNEUMONIA IN A RIYADH HOSPITAL. GWEN CUNNINGHAM,
WAGIH DIAZMATI, ZIAD MEMISH* GBOLAHAN ONI. KING FAHAD NATIONAL
GUARD HOSPITAL. RIYADH KINGDOM OF SAUDI ARABIA.
Ventilator- iated ia (VAP) conti to be a major cause of morbidity and
mortality in intensive care units. In an attempt to recognize the causative factors in our
hospital Intensive Care Units (ICU's), a one (1) year prospective study was
undertaken. We anaiyzed data on 202 patients ventilated in our ICU’s during the
period of 16th December 1996 to 15th December 1997, Fifty one patients out of 202
(25.2%) developed pneumonia. The number of VAP per 1000 person days of
ventilation for the entire study group is 16.8. The mean duration of intubation among
patients who developed VAP was found to be significantly higher than among patients
without VAP (26.7 days vs: 11.1 days) Patients whose diagnosis at admission was
MVA-Head Injury or MVA-Multiple injuries are significantly at higher risk of VAP than
are those without such diagnosis (P=0.01 in each case). Patients who had coma were
significantly at higher risk of VAP than those without it. (RR=1.9; P=0.009). Those
patients who had one type of surgery or the other were at higher risk of VAP than those
who had no surgery (RR=2.2, P=0.001). Craniotomy and Thoractomy proced!
were significantly associated with VAP (P<0.05). Gram negative organisms were the
t pathog ing p ja in our pati population, accounting for
62.5% followed by Gram positive organisms at 28.7%. To reduce the incidence of
VAP, particular attention must be given to those patients who are admitted with MVA-
Head Injury, or MVA-Multiple Injuries. Similarly, special attention must be given to
i who undergo crani and thoractomy proced! The results show our
rates to be slightly above the 75th percentile value of the National Nosocomial
Infections Surveillance System (N.N.1.S.) data for medical/surgical \CU's. As more data
are collected and our intervention strategies effectively in place, these will assist us
more accurately in our efforts to decrease the infection rate.

Vancomycin Resistant Enterococcal (VRE) Outbreak in
a V.A. Hospital: Common Source or Coincidence?
B.A.CATTO'*, M.GARDENHIRE!, E.HOOD', N.STOUT',
S.VERDERY', J.P.RISSING', B.J.MARSTON?, and J.S.HALVOSA®.
VAMC/MCG, Augusta, Ga.' Emory University School of Medicine/
VAMC, Atlanta, Ga.’ and Grady Memorial Hospital, Atlanta, Ga.’
Emergence of VRE in hospitals is commonly characterized by
introduction and spread of a single strain, followed by the gradual
appearance of a broad variety of strains. We describe the nearly
simultaneous introduction of 3 strains of VRE at our hospital. On 4/10/96
the first clinical isolate of VRE at the Augusta VAMC was identified.
The isolate was recovered from penile discharge from a long-term patient
in the MICU. During the last 4 days of May, 2 patients located in MICU
cubicles on either side of the index patient developed positive blood/
pleural fluid and urine cultures respectively, raising concern about
nosocomial transmission. We used a recently described amplification-based
molecular typing technique called infrequent-restriction site polymerase
chain reaction (IRS-PCR) to generate DNA fingerprints for these isolates.
Each fingerprint was unique, suggesting that the isolates were not
epidemiologically related. These results were confirmed by pulsed-field
gel electrophoresis. In this apparent outbreak situation, we found
IRS-PCR to be useful for the rapid characterization of VRE.

S38 Epidemiologic Analysis for Acquisition of Vancomycin-Resistant
Enterococcus (VRE) in an Intensive Care Unit in Brazil.

ROSANGELA F. CEREDA, EDUARDO A.S. MEDEIROS, AGDA VINAGRE,
SINAIDA T.M.S. REGO, ARIANE HASHIMOTO, NALDY FEBRE, FERNANDA
PARREIRA, LILIAM M. SEJAS, JOSE LUIS AMARAL, HELIO S. SADER. Escola
Paulista de Medicina, Univ. Federal de S@o Paulo, Brazil.

During the past several years, enterococci exhibiting high-level gentamicin resistence
and ampicillin resistance have been described in Brasilian hospitals. Objective: To

determine the pr of gastrointestinal tract ion with VRE at ward entry
and to study the incidence of nosocomial isition of colonization and inf with
resistant enterococci. Method C ive d d to a 16-bed

medical/surgical intensive care unit of a 600-bed teaching hospital, Sao Paulo, Brazil,
between April 1, 1996 and April 1, 1997, were enrolled. Anal swab was collected
twice a week and plated in two agar screen plates. All samples were plated onto
selective culture supplemented with 6mg/L. of vancomycin. From each plate, one or
more colonies morphologically resembling enterococci were initially identified by
MicroScan and Vitek system. All presumed enterococci were further identified. Disk
diffusion tests for vancomycin were performed on Mueller-Hinton agar according to
the standards of the NCCLS, Mini inhibitory ions for were
determined by E-test. Results: A total of 516 rectal swabs were cultured, and 37

ycin-i diats i enterococci isolates (VIRE MIC=16 mg/L) were
detected in 11 patients. The species distribution were: 28(76%) E. gallinarum, 5(13%)
E. casseliflavus, 3(8%) E. faecalis, | E. faecium. Infection control measures were used
for patients identified with VRE included barrier precautions and private room. The
monitoring sterile body fluid cultures indicated that none patient was infected with
VRE. Conclusion: Periodic retal swab culture surveys are more sensitive in detecting
the prevalence of VRE colonization and can provide strategic information to guide
infection contro! activities. Despite the increased use of vancomycin in our hospitel,
VRE has not been detected yet.

S39 Risk Factors for Var ycin-Ff Ente is faeci and
Genotypic Similarity Between Strains Isolated From Patients Over an

Eighteen Month Period. J.M. HYATT*, P. FITZPATRICK, and J.J. SCHENTAG.

The Clinical Pharmacokinetics Laboratory, Millard Fillmore Health System, Butfato, NY.

Patients with E. fascium (Ef) cultured (any site) between 1/96 and 7/97 were identified
by computerized database. Vancomycin-resistant isoiates (VRE) were genotyped using
puised field gel electrophoresis (PFGE). Additional data collected for risk factor
evaluation for patients with either VRE or vancomycin-susceptible (VSE) isoiates
included, length of stay prior to Ef isolation (prior LOS), serum albumin, prior MRS A or
C. difficile Infection, abdominal surgery, ICU stay, dialysis (Y/N), diabetes (Y/N) and prior
antiblotic exposure. Pearson Chi-square was used for univariate analysis of risk factors
for VRE, and logistic regression was used for multivariate analysis.

Sixty-one patients had Ef isolated, and 13 of these (21%) had isolates resistant to
vancomycin. Isolates from eleven patients were available for PFGE. Five different PFGE
pattemns were seen in isolates from nine patients (A,B,G,H,l). The other two patients with
VRE had isolates with 1 and 2 band differences trom strain B. There were no common
contacts by date of isolation, room location or medical service.

Prior MRSA infections were present in 5 of 13 patients with VRE (38%) vs 3 of 48
patients with VSE (6%) {p<0.01). Vancomycin exposure was seen in 7 of 13 YRE
patients (54%) vs 8 .of 48 (17%) of VSE patients (p<0.05). Two VRE patients had
inappropriate prior vancomycin exposure. All 13 VRE patients had albumin
concentrations <3.0 g/dl vs 31 of 48 (65%) VSE patients (p<0.05). By logistic regression
analysis, prior LOS (p<0.05), serum albumin concentration less than 3.0 g/dl
(p<0.0001, O.R. = 0.123, C.i. 0.048 - 0.318), and exposure to vancomycin {p<0.05,
O.R.=4.27, C.l. 1.01 - 18.1) were significant risks for VRE.

VRE surveillance is ongolng, Based on this analysis, a daily log of patients with prior
LOS >30 days, serum albumin <3.0 g/dl, and vancor~ycin exposure in the last 14 days
is being reviewed. Patient nutritional status as well &3 appropriateness of vancorycin
therapy is being evaluated so that therapy may be adjusted accordingly.

S40

A Statistical Approach to Evaluating VRE Rectal Colonization for
Polyclonality. MARCELO GARECA, RONALD LENEFSKY, PATRICIA
BRONZERT and *BRIAN P. CURRIE, Albert Einstein College of Medicine and
Montefiore Medical Center, Bronx, NY.

A sampling methodology based on the binomial distribution was
developed in order to quantitate the probability of detecting polyclonality among
VRE positive rectal cul Tt was math ically determined that PFGE typing
of 23 VRE colonies randomly chosen from isolation plates inoculated with rectal
swabs enriched in broth provided a 91.1% chance of detecting any DNA strain
type with a frequency in the total population of > 10%. Application to 5 patients
with VAN A phenotype VRE positive rectal swab cultures (3 E. faeciu. 0d2 E.
faecalis) indicated that in 4/5 patients there was probable VRE colonization with
a single clone of either vancomycin-resistant E. faecium or E. faecalis. Rectal
colonization of one patient with high level vancomycin-resistant E. faecalis
appeared to be polyclonal (21/23 colonies selected had an identical PFGE pattern
and 2/23 colonies selected shared a second distinct PFGE pattern). In conclusion,
VRE rectal colonization can be polyclonal, but most often appears to be the resuit
of colonization with a predominant single clone of either high level vancomycin-
resistant E. faecium or E. faecalis. This sampling methodology can serve as a
model for any investigation that seeks to quantitate the probability of
polyclonality among patients colonized or infected with any bacterial pathogen.

s4 l Preval of Unsuspected Vancomycin-R Enterococci (VRE)
Rectal Colonization. *KRISHNA AGARWAL, SHIRLEY CHUDE-
SOKEL EDNA CRAWFORD, CHRISTINA TRAN, and MATTHEW B.
GOETZ, West Los Angeles VAMC and UCLA School of Medicine, Los Angeles CA.

\ Background: The utility of isolating VRE-colonized p (P) is related to
prevalence of d VRE col ion and the rate of P-to-P transmission of
VRE. Thus, to assess the efficacy of VRE isolation, we have d the pi 1 of

d VRE colonization and P-to-P of VRE.

Results: In the 15 months prior to 11/94, 4 clinical isolate of VRE were
identified in our facility. In 11/94, VRE were isolated from rectal surveillance cultures
(RS Cx) obtained from 4 of 74 (1%) medical in-P not known to be VRE+. Despite use
of t ded isolati , VRE b demic after 7/95 with an average
of 6 - 7 new clinical cases identified monthly. Because of concerns about the utility of
isolation measures directed only at clinicaily identified VRE+ P, RS Cx were obtained
from all medical in-P on the most highly impacted ward in 9/97. At that time, 7/32
(22%) of RS Cx were + for VRE from P not previously known to be VRE+; 2 other P
were previously known to be VRE+ . In 12/97 RS Cx démonstrated VRE in 6/40
(15%) of P not previously known to be VRE+; no P on the unit had been previously
known to be VRE+. Although P who were identified as VRE carriers solely on the
basis of + RS Cx were not isolated, no increase in the number of VRE clinical isoates
was found during the 3 months following the initial round of surveillance cultures.

Conclusions: In institutions where VRE is endemic, high rates of unsuspected
rectal colonization by VRE may mitigate the utility of the routine isolation only of P
found to be VRE+ on the basis of + clinical cultures. Given the difficulties associated
with isolating all patients pending the results of RS Cx, it may be preferable to

phasize the routine application of handwashing, other routine infection control
, and the appropriate utilization of ycin and other antimicrobials in
clinical settings where serious, invasive enterococcal infections are unusual.
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Accurate Tracking of V yci i Among E iR
Species Identification. *DANIEL F. SAHM, MARY L. HICKEY, MARK K. MARSII.IO
BARBARA H. HELLER, KARLA M. TOMFOHRDE, and CLYDE THORNSBERRY, MRL
Pharmaceutical Services, Reston, VA
The rgence and continued di ination of in resi among
i und the need for and reliable surveillance strategies. Vancomycin-
sesistant enterococci (VRE) exhibit species-specific resistance trends, but many vancomycin-
resistance studies arc limited by considering enterococci only as & group, rather than
delineating among species. We analyzed the resistance profiles of two important VRE,
Enterococcus faecium and Enterococcus faecalis, with data collected since 1995 by The
Surveillance Network™ (TSN) Database-USA. This surveillance network electronically
collects and compiles data from more than 100 U.S. laboratories on a daily basis. When both
species were idered together as E...; Spp., 12.0% of the 15,007 strains were
but speci }) led that 48.0% of 3,146 E. faecium
strains were resistant wherns only 2 0% of 11, 861 E. faecalis strains were resistant. The
overwh ion of resi observed among strains of E. faecium compared to £.
Sfaecalis wasa conm\em featuse for strains isolated from both inpatients (51.0% vs 2.5%) and
outpatients (43.0% vs 1.7%). Among strains isolated from inpatients, the pattern was
maintained for strains isolated from both intensive care unit (ICU) (53.0% vs 2.0%) and non-
ICU (50.0% vs 2 6%) paticnts. The relationship between E. faecium and E. faecalis for
was maintained for all sites of infection for inpatients: blood (42.0% vs
1.4%), unnary tract {57.0% vs 4.0%), and nommlly sterile sites (46.0% vs. 3.0%). Because
vancomycin resistance among E. faecalis is relatively rare, widespread emergence and
dissemination of resistance in this more common of the two species would significantly add to
the problem currently encountered with £. faecium. Our results indicate that in order to
understand and control VRE, surveillance strategies must mclude enterococcal species
identification.

$43

Comparison of Amplificd Fragment Length Polymorphism (AFLP) with
Pulsed - Field Gel Electrophoresis (PFGE) for Molecular Typing of
Vancomycin-Resistant Enterococci (VRE). Nick A. Antonishyn, Ryan R. McDonald, Edward L.
Chan, Carla E. Woodmansee, Pamela S. Falk, C. Glen Mayhall, *Saskatchewan Health, Regina,
SK and University of Texas Medical Branch, Gatveston, TX,

PFGE is the “gold standard” for typing VRE. We typed 22 epidcmiologically well ct ized
isotatcs of VRE from a VRE outbreak in a university hospital by both PFGE and AFLP. The in-
house AFLP assay was based on the selective PCR amplification of restriction fragments from a
total digest of genomic DNA. The ligation of adaptors with primer-specific sites coupled with
the selective nucleotide principle of AFLP atlowed the full potential of PCR to be realized.
Fluorescence-based fragment analysis and PAGE using the ABI Prism™ 377 DNA Sequencer
provided the accurate band sizing required for homology The actual fx

length information obtained by AFLP was \vell sulted for cluster annlysls and databasc

develop For PFGE, ic DNA was di d with the restri Sma/
followed by PFGE using the GencPath strain typing system (Bio-Rad Laboratories, Hercules,
CA). After the isolates were typed by PFGE, the gels were analyzed and by computer.
Using the software package, a dend was developed. PFGE identified 3 clusters of VRE
containing 15, 3 and 3 isolatcs. respectively. Cluslenng by PFGE matched clustering by
cpidemiological characteristics. One isolate was unrelated to the isolates in any of the clusters
by epidemiological characteristics and by PFGE (46-77%). By PFGE, the banding patterns of
isolates in cach cluster varied by < 4 bands. Computer analysis of the gels indicated that the
isolates in each cluster were closely related (80% to 100%). By AFLP, the relationships of
isolates within each cluster were at least 98% similar. The isolate unrelated to the isolates in
the clusters by epidemiology and PFGE was also unrelated by AFLP (93%). Typing by each of
these techniques requires about the same amount of time. For epidemiologically related isolates
of VRE. molecular typing by PFGE and AFLP appear to give equivalent results.

Molecular Epidemiology of \ i i Ent
faecium Stralns in a Large Urban Hospital over a § Year Period. "WERNER E.
BISCHOFF, TAMMY M. REYNOLDS, GAYE O. HALL, RICHARD P. WENZEL and
MICHAEL B. EDMOND, Medical Coliege of Virginla, Campus of Virginia Commonwealth
University, Richmond, VA

The of we in o er ially i
Enteroooocus fagécium (VREF), has dramatlcally increased in the last few years. To
investigate the history of VREF in an 800 bed tertiary care hospital, all incident clinical
VREF-isolates from 6/82 to 6/87 were typed via PFGE, and the transfer history of the
patients was documented. 430 VREF isolates from urine(52%), wound (16%), blood
(12%), cath.tips (5%) and other sites (15%) were studied. VREF specimens from Non-
ICU patients accounted for 68% and from ICU-patients for 32%. Over the years the
number of VREF increased with high rates during winter months and lower rates in late
summer months. Four distinct banding patterns (A, B, C and D) could be detected by
PFGE in 323 samples (75%). Strain A (125; 29%) appeared in 6/92 as the first VREF and
was found until 1/85 through the entire hospital. Type B (96; 22%) was initially detected in
2193 and disappeared in 11/98. Strain C (10; 2%) was limited within the tumn of the year
1996 to 1987. Strain D (92; 21%) showed two major peaks during 3/96 - 8/96 and 1/97 to
2/97. Unrelated strains (107; 25%) appeared one year after the first VREF-isolate and the
numbers increased slightly over the years. Nosocomial acquisition (i.e., no known
d ion prior to y and first i from cultures performed > two days after
hospitalization) accounted for 352 (88%) of 394 pati The ion In our
hospital underscores the capabiiity of VREF to survive in the hospital environment.
Despite implementation of the CDC-guidelines the percentage of related strains and
nosocomial cases indicates a high transfer rate Insnde the hospital. We conciude that the
muns lmp!y an urgent need for more effectiv ion control and their

g ghout the entire hospital

S45

Results of CDC Recommended Interventions,
Plus Required Gowning for VRE, a 3 Year Summary
l. KEHLER RN BSN, P. KELLER BSMT MS CIC, S. BORNGESSER BSMT,
M.B. SNYDER MD*, Sinai Hospital, Detroit M),
An i id of (pts) cutture positive for VRE was noted between
7/1/94 and 12/30/94 (9.1/month), up from an ge of 1.8 pts/mo b 1/83 ar_\d
6/94. “VRE Isolation" {private room; gown and ploves wom by afl entering the roorm; strict
handwashing; dedication of non-critical items; and special cleaning after discharge) was
initiated in 12/94, Extensive inservices for staff were conducted, daily rounds to educate and
assure appropriate practice were performed. Criteria for use of vancomycin led to reduced
usage as prophylaxis for cardiac surpery. Use of metronidazole for C difficilewas reinforced.
The incidence of VRE culture + patients rose to 20 in 2/95, then declined steadily to a low of 8
In 11/95. In 1995 DNA typlng of 113/147 isolates identified 21 different strains, and of 141
where was implied, only 38 were supported by DNA
typing. Revmw of person- plaee and time chants {11/1/84 10 12/31/97) revealed no clusters of
of patients cufture positive for VRE
remained stable in 1995 (14. 5/month) and 1996 (13. Slmo). lnen Increased in the winter of :9&
‘97 (22.8/mo between Oct'98 and Feb'97). The 0 of VRE in ‘87 i 1o
to 18.3/mo. The average number of patients culture positive for VRE on admission
decreased from an average of 8.9/mo (52% of all VRE pis) In ‘95 10 4.5/mo in '98 (34%) then
increased to 8.1/mo in '97 (34%). ®sh stable
in '95 (an average of 1.1/mo in ‘85 and 0.8/ma in '98, then increased to 2.3/mo in ‘87. Usage
of vancomycin, ceftizoxime and ceftazidime decreased slightly in ‘87 (0.5 gm/pt day), from
usage in ‘98 (0.8 gm/pt day). Since 11/94 574 patients have been culture positive for VRE
{11/1/94 to 12/1/87).
Conclusion: While the use of CDC-recommended interventions pius required gowning
initially decreased the incidence of patients culture + for VRE in our Institution, and preverted
any ol breaks or clusters of ial BSI with VRE have increased. Nosocomial
i muth anditis if use of VRE isolation has kept
transmission lower than it would have been without isolation.

546

Nosocomial VRE (NVRE) at a University Teaching Hospital. L. MERMEL®, J.
DEMPSEY, S. PARENTEAU, N. MAGILL, B. CIFELLI, S. GENTILE. Rhode
Island Hospital & Brown Unlv. School of Medicine, Providence, RI.

We report our experience with VRE at our 719 bed university-affiliate hospital. 3/96-11/97 we
had 264 NVRE cases (colonization or infection). This was 0.9 cases/107 pt days or 5 cases/10°
pt discharges compared with 0.5/10° pt days and 2/10° pt discharges from 5/94-2/96 as
reporied at the 1996 SHEA mig, 228 of the 264 NVRE cases were colonization only (86%), 36
cases were infections (17 UTls, 5 BSIs, 7 wound & 7 misc. infections). Of the 228 cases of
colonization, 216 were stool only, 12 were urine specimens. 220 & 44 NVRE cases were on
medical and surgical services, respectively. Contro! measures consist of gown & gloves to
enter rooms of all pts with VRE, VRE culture of all stools recaived in the micro lab, repeated
surveillance stool cultures on wards with new NVRE cases, education, and molecular subtyping
of environmentat & pt NVRE isolates. 1-12/97, 3% of 2450 routine stoo! cultures received in
the micro lab grew VRE compared with 27% of 1420 ward surveillance stoo cultures. Although
the yield of screening all stool cultures received in the micro lab appears to be low, 41% of the
135 new NVRE cases in 1997 were detected this way. Of 177 environmental cultures
performed, 45% and 4% yielded VRE when carried out on wands with and without known cases
of VRE on the ward at the time, respectively. Of the environmental sites cultured at least 9
times, the highest recovery rate of VRE was from pt telephones (67%), bed rails (53%), and
overbed tables (44%). 3 healthcare worker hand cultures grew VRE identical by PFGE to
isolates from pts on the same ward at the same time. Some hand cultures with VRE were done
after the healthcare worker had washed their hands. We isolated VRE from 2 of 7 sink faucet
handies. Thus, afler gloves are removed and hands are washed, VRE may colonize healthcare
worker hands when faucet handles are tumed off. There was a dramatic downward trend of
new NVRE cases/month in 1997 from a high of 41 cases in 1/97 to <20 cases/month thereafter
& 1-3 cases/month over the last 4 months. This followed intensive monitoring for isolation
compliance, education and renovating the ward that had the most NVRE cases {now with fewer
patients and wash sinks without faucet handles).

S$47

Emergence and Control of V. in Resi; E
Urban Medical Center. BLUMBERG HM*,
BARNETT B, HALVOSA JS, WHITE N, METZGER B, RAY S. Emory University School of
Medicine and Grady Memorial Hospital (GMH), Atlanta, GA.

VRE is a highly resistant pathogen which has been recovered from patients at numerous
hospitals in the US. We studied the clinical and molecular epidemiology of VRE at a public
inner-city teaching hospital from January 1995 when VRE was first recovered at GMH through
December 1997. Clinical records were reviewed on patients from whom VRE was recovered,
pulsed-field gel ¢lectrophoresis (PFGE) was performed on isolates. Surveillance cultures were
performed every 2 weeks throughout the study period in the SICU and MICU. HICPAC
guidelines were adopted but enhanced infection controls (IC) measures including efforts to
ensure optimal compliance with contact isolation and enhanced | cleaning were
implemented April 1997. A total of 351 VRE isolates were recovered from 262 patients; 142
patients had clinical isolates recovered and 120 had only positive surveillance cultures. 95.7% of
the VRE isolates were E. faecium;4.3% were faecalis. 79.9% of the clinical isolates were
nosocomially acquired. 30% of the 142 patients with clinical isolates had definite infection, 11%
had possible infection and 59% had colonization. The number of positive VRE surveillance
cultures decreased significantly from 99/806 (12.3%) between Jan 1996 and March 1997 to
29/517 (5.6%) between April and Dec 1997 (OR=2.36, 95%Cl 1.50-3.71, P<0.001) following
implementation of expanded IC efforts. This was most marked in the SICU where there was a
decrease in positive surveillance cultures from 14.9 to 2.5%. VRE isolates from 235 patients
were available for molecular typing; there were 25 different PFGE panems but 70. 2% belonged
to 2 closely reiated PFGE types. Following the d in an
increased number of different PFGE patierns were d suggesting introduction of
multiple clones fmm the community. In summaly‘ the emergence of VRE was associated with

(VRE) at an

of dominantly 2 closely related stmns Most clinical isolates
d d ton and dud not require F g enh d IC
measures cons:sung of effar!s to imp! li: with contact isolati ions and

» d 1 el

g, there was a ma.rked reduction of recovery of VRE
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S4 8 Control of Vancomycin Use Through on Line Computerized Ordering.
SRALYANI VANGALA, SUSAN HATFIELD, JEFFREY KUPER, ARLENE M.
POTTS, MAUREEN BUENO, JOSEPH F. JOHN, UMDNIJ-Robert Wood Johnson
Medical School and Robert Wood Johnson University Hospital, New Brunswick, N.J
There is no clear strategy to control nosocomial vancomycln-resnstant
enterococci (VRE). VRE d in our dical center hospital of 400
beds, with a monthly 1995 avemge of 0.63 cases/1000 padent days. One strategy to
toi

control VRE—leducﬁon of vancomycm (V) use—~prompted us p a

g and g system. Methods. Starting May,
1996, we impl d puterized serial p ibi pmmptsﬂmmcludedachowe
of the six CDC indications for ppropri V use: #1. B ible onty to V;

#2, Penicillin allergy or short-term therapy of Gram-positive cocci in a normally
sterile body ﬂmd. #3 Endocardms pmphylaxls wnh pemcﬂhn allergy;

#4. 1 i gical prophylaxis with severe
pemcnlhn allergy. #6 Need for liquid V F or pharmacy release, prescribers had to
proceed through a series of ordering screens to select the appropnate indication and
duration of use. Use outside the p ibed guidelines ired both review and
verbal approval by an infectious diseases attending physicxm (IDMD).

Results. From January 1995 through March 1996, vancomycin use averaged 5485
grams/quarter (15.5 g/100 patient days). Over the next 14 months, usage averaged
3371 grams/quarter (9.0 g/100 patient days). Of an average of 243 approved

S51

Utilization of Computerized Antibiotic Orders as a Case Finding Method to
Identify Post-operative Infections in Patients Undergoing Vascular and
Coronary Artery Bypass Graft (CABG) Procedures. *DONNA WEATHERWAX,
EILEEN HANLEY, ELEANOR CURRIE, JANET PRESSEL-HAAS, CAROL KILLIAN,
RICHARD A. VENEZIA, Albany Medical Center (AMC), Albany, NY
Identifying post-operative infections can be labor intensive. Traditional case finding
methods have included chart, laboratary, pharmacy, and radiographic reviews as
well as, unit rounds. AMC is a tertiary care hospital which performs approximately
1150 CABG and 1100 vascular operative procedures per year. Our department
evaluated a case finding method using a computerized link with pharmacy to identify
inpatients who received antibiotics (ABXs) as an indicator of post-operative
pneumonia (POP), surgical site infections (SSts) and bloodstream infections (BSIs).
Phannacy rewew was conducted on 566 patients undergoing CABG and 227
undergoing major lar procedures. Based on ABX ordering, the charts
of 198 CABG and 76 vascular patients were reviewed to identify infections. Using
CDC criteria, 18 POPs, 9 SSls and 13 BSls were identified in tha CABG patients
while 3 POPs, 1SSl and 3 BSls were identified in the vascular patients. At the end
of the surveillance period, a retrospective chart review was conducted on 96% (354)
of CABG and 89% (135) of vascular patients who did not receive post-operative
ABXs ICD 9 diagnosis codes, discharge summaries, laboratory results and

per month after implementation, the percentage by indication were #1. 13.7%;

#2, 16.3%; #3-#5. 34%; #6. 2 l% Appmval by an IDMD accounted for 29.3%.

Usage outside the was 2.7% compared to a pre-

implementation rate of £ 32.6% as determined for two random months. Afer

implementation cases of VRE averaged 0.39/1000 patient days. Conclusions. An

interactive computcnzed ordcr form and tracking system had a substantial impact on
cin use at our medical center but intervention by an

IDMD.

g notes were reviewed and no additional infections were found.
Sensmvvty arvd specificity were calculated separately for POPs, SSis and BSisin
both populations. Sensitivity was 100% and specificity ranged from 64% - 66% in
both populations for all 3 types of infections. This method eliminated approximately
65% (519) of patients requiring additional review while maintaining 100% sensitivity.
This validated that case finding by this method at our institution is efficient, highly
sensitive and could be used as an alternative to conventional methods in these
populations.

552 Extra Post-operative Days Attributable to Surgical Site Infection
(8S) : a Increase, Significant but Smaller than Usually Reported.
*JACQUES FABRY, HASSANE ABIDI, ANNE SAVEY, JOSEPH HAJJAR,
GABRIEL PINZARU and 1SO Sud-Est Study Group. C.CLIN Sud-Est,
University Hospital - Lyon, France.
Publushed estimates of increased Post Operative Stay (POS) after SSi
rar:ged 5 to 234 dg¥s and could be explained either bg the infection
for by the ‘risk factors of infections (age, health conditions, DRG, severity,
type of surgery, etc.). We attemnpt to assess the magnitude of this increase using
a multivariate general linear mode! (SPSS inc., 1993§ which makes it possible to
controt for these confounding variables. PATIENTS : 20 570 surgical patients
gﬁ;y-care excluded) prospectively followed-up within the French South-East
rveillance network and hospitalized in 73 hospitals. VARIABLES: age (3

classes), NNIS score (4), type of surgery (10), single or multiple procedures, .

endoscopic methods (Y/N), emergency (Y/N) which were routinely collected
during surveillance. RESULTS : with exception of neurologic and ophtalmologic
surgery, SS| are associated with a very large increase in POS : nearly 11 days
globally and between 3.6 and 21.0 according to the group of surgery. When
entered in the general multivariate linear model, all univariatly significant variables
remained associated with an increased POS, but with a smaller magnitude : 2.3
days attributable to a NNiS=3, 2.1 daxs to an age>70yr, 1.6 days to a non-
endoscopic procedure, 1.3 days to a multiple procedure and only 1.8 days to the
occurrence of an SSI per se. Within each group of surgery, the increase of POS
independently associated with SSI varies between 1.4 days (urology) and 3.5
days (ENT). CONCLUSION : The increase of POS associated with the
occurrence of an SS| is highly significant, but it could be of a rather limited range
when estimated after control of some bas1c patient and procedure characteristics.
| would be perhaps unwise to attem to Justlcf’y the efforts required for the
prevention of 8SI by claiming that y would result in a major economic
advantage.

s 5 3 Epldemology of Postpartum Infections. *D.S. YOKOE, C. CHRISTIANSEN,

J. LIVINGSTON, R. PLATT, Brigham and Women's Hospital, Channing
Laboratory, and Harvard Pllgnm Health Care, Boston, MA
Dbjectives: We and the location of diagnosis and care of postpartum
mfectmns
Methods: This was a cohort study of 2,826 women who underwent vaginal delivery (2,301) or
cesarean section (525) between 1/1/93 and 6/30/95 and who received their postpartum care at
health centers with automated full text medical records, pharmacy and claims data. Infections
were identified from three sources: routine inpatient surveillance, the HMO’s automated records
and claims files, and questionnaires mailed to all women. We screened automated medncnl records
and hospital and emergency room claims for any of 90 di ic, testing, or
dlspcnsmg codes suggestive of | postparmm infection during the 30 days following delivery.

fection were mailed to all women. Full text medical
recvrds were revnewcd of all patients identified through inpatient surveillance or q\lestlonnllrc.
were a sample of records with one of the 90 codes. P were
confirmed if they satisfied National Nosocomial Infection Surveillance (NNIS) system definitions.
Infection rates were extrapolated from the sampled fractions of records reviewed.
Results: Approxnmalely 6.5% (185/2 826) of women undergoing vaginal delivery or cesarean
section experi including surgical site infections (1.5%), endometritis
(0.6%), episiotorny sne |nfecnon (0.1%), mastitis (3.1%), and vrinary tract infections (1.5%).
Nearly all infections (~96%, 178 cases) occurred after hospital discharge, and 89% (158 cases) did
not return to the delivering hospital. Automated codes were the most useful scmen. identifying
97% of all mfecuons
Ci ions requiring medical ion were foll g both
vaginal and cesman d:llvery. although many of these may not have been healthcare lssocm(ed.
Mastms and UTI accounted for over 70% of these infections. With decrelsmg length of
italization, nearly all postp fections became ifest after di end rarely came

to the attention of the hospm:l that performed the delivery. Efficient methods for post-discharge
surveillance of these infections are needed.

554 Appropiateness Evaluauon Pmtocol (AEP) s a method to evaluate

ficiency of two gl in y.MARJIA J.
HERNANDEZ VICTOR M. SOLANO MARIA T. JIMENEZ MARIA S.
CORBACHO, JOSE L. ARRIBAS. Preventive Medicine. Miguel Servet Hospital.
Zaragozx (Spain)

ic cholecy y (LC) has replaced open cholecy {0C) as
the treatment of choice in syntomatic gallstone dlsease Majority of studies don’t
include additional days of stay due to The ob of this paper is

to describe and analyze the eficiency of both procedures using a method based on the
AEP. We d the additional days of hospital stay with/without taking into account
wound infection (WI). If a readmissi iting from a failure for W1, all days
of care were attributed to WI. A sample of cholecystectomy procedures developed in our
hospital during 1996 was obtained from the admission dats. Variables that are included:
age, sex, type of procedure, ASA risk score, hospital stay, additional days (AD),
additional days due to WI (ADWI) and global additional days (AD+ADWI). We
developed the statisticat analysis using the T-Student and X tests (Mantel-Haenszel test
was used to find a linear association). A multivariate analysis was developed taking
AD+ADWI as outcome variable. Number of studied procedures was 275; 97 (35%) OC
and 178 (65%) LC. The mean age difference (8,9 years older in OC) was statistically
significant (p<0,001). There was a positive linear ion (p<0,001) t ASA
risk score and procedure (higher in OC). WI showed statistical differences (p<0,001):
18,6% in OC and 1,7% in LC. Hospital stay was higher (12,1 days, CI195%: 9,5-14,7) in
OC, AD were higher (2,9 days, C195%: 1,9-3,8) in OC, ADWI were higher (1,38 days,
CI95%: 0.2-2,5) in OC and AD+ADWI were higher (4,3 days, CI95%: 2,8-5,8) in OC.
The multivariate analysis showed that age, W1 and OC were risk factors for the global
additional days in our patients. In our hospital, LC appears as a eficient method relative
to OC. Anyway, we have to notice that eligible patients differs in cach type of surgery

Ss 5 Evaluation of Patient Risk for Surgical Site Infections follow-

ing Spinal Surgery. S. MURPHEY, *E. LOMENZO, 8. MARCUS,
P. LUPINACCI and W. HAUCK, Jefferson Medical College and
Thomes Jefferson University Hospital, Philadelphia, PA.

Thomas Jefferson University Hospital (TJUH) is a regional spinal cord
injury center, receiving large numbers of acutely injured patients for care.
To evaluate risk for surgical site infections following spinal surgery, we
analyzed patient and procedure-related characteristics. From all 2879
class 1 spinal fusions and laminectomies performed 1980 to 1893, 691 con-
trols were selected by a random number table (20% sample) and compared
to all 117 surgical site infections (both spine and bone graft donor site)
observed in this period. Patient and procedure-related variables were anal-
yzed by the Classification and Regression Tree (CART) system. Five of
the 14 variables studied were found to be most significant by CART and by
logistic regression analysis. These were ASA score, acute spinal cord
injury, prior spinal surgery, procedure duration and obesity. The 75 percen-
tile procedure duration time for TJUH spinal procedures was much longer
than the published NNIS duration cut point; fusion-? hrs., laminectomy-4
hrs. The 5 variables were used to create a 0 to 2 score, analogous to the
NNIS score range possible when all procedures are class 1. Both our CART
—derived risk score and the NNIS risk index calculated using TIUH-specific
duration points were equally effective in predicting low risk and high risk
patients. Compared to published NNIS data (Am J Infect Control 1996 24:
380-8), TIUH performs more spinal fusions (67.7% of controls and 82.1%
of infections in our database vs. 33.4% of NNIS procedures 6/94 - 5/95) and
has a higher mean OR time. Our database contains more patients with
higher risk scores by either method compared to the NNIS/patients,
Nevertheless, a more complex, procedure-specific risk index performs no
better than the NNIS risk index (adjusted for our OR times) in this popula-
tion.
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] Flu V. A g Health Care
Workers, 'LYNNE KARANFIL SUSAN HESS, GERRI MOLER
EDWARD BERNACKI, BERYL ROSENSTEIN, TRISH PERL,
Johns Hopkins Hospital (JHH), Bakimore, MD

560 Evaluation of an E-mail System for Communication of
Significant Cultures in a Medical Center. *MARISEL SEGARRA-
NEWNHAM, MARJORIE J. STENBERG and EVELYN HUNT, Veterans
Affairs Medical Center, West Palm Beach, FL

Each year 30,000 people die from influenza (flu) in the U.S. In 1918, Inft i i

ion about £z must be ¢ d quickly to
more people died from the flu than were Killed in 4 wars (W W/ WW 1, institute appropriate precautions and treatment. As part of our computerizsd
Vietnam, and Korean War). Annually $4.6 billion is spent on the flu. Yearly, medical record (EMR), we have developed an E-mail system that is activated by
25% of health care workers (hcws) devel only 30% of them are

the Microbiology Laboratory at the t.lrne of ldentnﬁcatwn of positive cultures of
sterile sites. This hes two infc di (ID) physicians, the
1D clinica! pharmacist, the infection control nurse, and the Microbiology
supervisor. If needed, a contact precaution order is entered in the EMR. An

Infection Control Alert” produces a warning in the chart that comes on the
screen whenever the chart is accessed. The ID clinical pharmacist initiates a

1 review with dations and follow-up when appropriate. A
review of three months of E-mails showed that most messages involved positive
blood cultures (n=59) with 57% representing true bactcremia. Thirty seven
messages involved isolation of resistant organisms, mainly methicillin resistant
Staphylococci and nine acid fast bacilli-positive specimens. An alert was written
in the chart in a2 median of 53 after the was sent, Evaluation of
antibiotic therapy resulted in change to appropriate agents in 11 cases and
disconti of y therapy in one case with Clostridium difficile
diarrhea. This E-mail method improves the communication within an ID team
and can potentially improve paticnt care. An average of 2 messages per day
were received with most read within mi Medical centers without
EMR can implement this method if E-mail access is available and team
members review their mailbox consistently throughout the day.
S62 Infection Control And Pediatric Residents:
Knowledge And Practice. *A. GUTTMANN,

J.PONSONBY, and A. MATLOW, The Hospital for Sick Children
and the University of Toronto, Toronto, Ontario.

As part of a quality management project to improve
infection contrel in our institution we assessed the
practices and knowledge of pediatric residents.

Methods: A questionnaire on infection control was developed
with two sections, one on clinical practice and the other on
knowledge base. It was distributed to 29 pediatric residents
before and after an educational session on infection
control. All 29 (100%) voluntarily completed both surveys.

Results: In terms of clinical practice only 7/29 (24%)
reported following isolation precautions ~all of the time*,

vaccinated. The Centers for Disease cmtml and Prevention recommend that
hews get the flu vaccine. In October 1996, the JHH began its annual flu
campaign; during Infection Control weak notices were distributed and there
was an informational board about the flu i ign. By N ber,
only 30% (2,212 out of 7,400) staff were t ‘(57%0! ians and
22% of other hows). A survéy of 416 patient care staff (moslly nurses) found:

52% were afraid to get the vaccina for feer of

or developing the flu

14%, didn’t know the vaccine was being offered

40% feit vaccination times were inconvenient or couldn’t leave their unit
Rotling carts went to the units and an additional 500 hews were vaccinated.
36 patients were admitted with culture positive influenza during the season.
Nine (25%) were unisolated 0 exp in 3% d hews. One
child d P | infl A service strategy developed
for the 87-98 season included a flier addressing the misinformation about the
flu vaccine and the extended times for vaccination. Posters were placed on ali
units. C nication gh e-mail h d the ine for hcws and
patients. Additionally, vaccination took place at large mestings, more
convenient locations and by rolling carts to the units. By 12/12/97, 54%
(4011/7400) of hcws were inated for a 55% i (85% phy and
45% other hows). C: i and education can ine rates.

Sé1

Physician Ed

A Novel Appmch to Improve Antibiotic Prescribing Through Focused
and Physician Initiated Academic Detailing. *CHARLES S.
SALEM! JIM WARMINGTON, PATRICIA GRAY, Southern California Permanente Medical
Group, Depastment of Pharmaceutical Services, Fontana, CA.
ln early 1996, the Fontana Area Anubnouc Survelllnnce Team (AST), (consisting of
wo ious Disease Physici two Nurse E; iologists, and one Cllmcll Hnnmcm)
conducted a retrospective review of 123 inpati g third g
(TGCs) in order to.identify opportunities toi improve ovenll use lnd decrease the potenml for
drug resistance. This review identified a 53% incidence of inappropriate initial use of one
particular TGC, ceftazidime (CTZ). 25% inappropriate ongoing use of CTZ and 68% of CTZ
use that could be di i or“_-"toonl ibiotics based on Kaiser Permanente

gu:delmea Because there isad between inapprop TGC use and with 14/29 (48%) *most of the time®. The most commonly
d gram negative rod the AST developed an educational app h to reduce cited reasons for not following precautions were time
inappropriate CTZ p 1bi The educational hod: loyed included hasis of constraints and inaccessibility of barrier precautions.
antibiotic use reevaluation ufwr thnse dqyl. education of phys:enns which focused on TGC 20/29 (69%) reported washing hands before and after every
idelines and ot of activity and pa!f:]l.ent con}tla:c. Only 5/29 (}Z:)tieportid receiving an .
ohi inetics 1 ﬂl\heAru" tod Th spout (P&T)" Jetter, snd furtber influenza shot every year, wi e most common reason for

failure to do so as “never knew you were supposed to”. 10/29
{34%) had suffered a needlestick injury, 8/1C (80%) reported
the injury. Chi-square analysis revealed no¢ significant
differences in practice amongst the different levels of
residents. Knowledge base was assessed with 44 guestions
with a total score of 49. The median score for the pre-test
was 30 (range 24-35). There was no significant difference in
score between residents in years 1-3 but the fourth year
residents scored significantly higher (mean 32.6, SD 1.517;
p=0.113}. The median score for the post-test was 38 (range
31-45). The third and fourth year residents did
significantly better than those in years 1 and 2 (p=0.022).
Conclugion: Infection control practices amongst pediatric
residents needs to be improved. Education about infection

education of prucnben through physician mutmad mldemc detailing (PIAD), (one~on-one.

informal and brief, physici ions with p Three
month follow-up study (5/97-8/97) of 114 uses of CTZ showed conmdenble improvement:
There was a 31% incidence of inappropriate initial use, a 42% improvement, and a 13%
incidence of inappropriats ongoing use, a 48% improvement. With respect to CTZ antibiotic
usage days, the initial appropriate use increased to 92%, a 147% improvement and ongoing
appropriate use to 85%, an 89% improvement. As indicated by the results of this program,
there was a significant imp: in the p ibing of CTZ that was realized through
focused education of prescribers and PIAD. This project has demonstrated that focused
education of prescribers and PIAD are two app that should be idered to assist in
\mpmvmg any pmcnbmg ptmms by physicians and cag ultimately enhance clinical
of th ies and i patient

p

control can improve knowledge and may ameliorate practice.
Comparison of Traditional Statistical Control Charting Methods S64 Case Management Program as a Useful Tool for Hospital
Epidemiology and Continuous Quality improvement.

s with Time Between Adverse Events in Cardiac Surgical Site

Infection (SSI) Surveillance. *PIERRE J. PLOURDE, LYNN BRAMBILLA,
NILA MACFARLANE, EDWARD PASCOE, ALLAN RONALD, GODFREY
HARDING, St. Boniface General Hospital and Univ. of Manitoba, Winnipeg, MB
Surveillance of cardiac SSIs was initiated in January 1995 for all coronary
artery bypass graft (CABG) and prosthetic valve procedures. Surgeon-specific,

_ risk index-stratified wound infection rates were compared to NNIS rates and
" reported back to individual physicians on an annual basis. The unadjusted SSI
rates in 1995 and 1996 were 3.62% (21 out of 580 procedures) and 3.38% {21 out

of 621), respectively. The majority of procedures (77%) were CABG. Although
the overall SSI rate is within NNIS norms, surgeon-specific analysis revealed one
outlier whose SSI rate was significantly elevated (7.17%). Tracking number of
infection-free cases between adverse events using g-charting analysis proved
superior over statistical control charting in d g this outlier. B of low

monthly denominators, all surgeons occasionally had uninterpretably high SSI rates

2 and 3 standard deviations above the mean. As well, incidence data was usually
not available until several months after the fact. However, using g-charting
methods, only the outlier surgeon demonstrated statistically significant deviations
from the mean number of cases between infections on a regular basis, providing
valuable information to guide appropriate interventions. In retrospect, g-charting
information could have been available on a real time basis, enabling a more prompt
response from the infection control team. Future SSI monitoring efforts will make
more use of g-charting methods. Representative charts will be presented to

ate dramatic ad of g-charting,

-

*RODOLFO QUIROS, ANDRES TORN, DANIEL ESPINOSA, CRISTINA ROMERO, LILIANA
TORANZO, EDUARDO EPSTEIN, Sistema de Proteccion Médica, Buencs Alres, Argentina.
Different strategies can be applied in order to improve the quallty of care for the
acute hospital inpatients. One of them could be a utilization management program
impiemented through case managers. in order {o evaluate the impact of this strategy
we conducted this pilot study. March and N ber 1987 we followed
ively all bers of our HMO, admitted at two tertiary-care non-
!eachlnn hospltals where a cfinician and a nurse conducted the program. Principal
diagnosis (ICD-@ code), immunization slatus sevemy of pnnclpel diagnosis (1-5),
number of comorbidities, surgical p (MC) and
adverse events (AE) were registered for each patient. MC was an unexpedod iliness or
injury not related with medical mterventlon AE was an
oytcome related with i di mterventlon for its
resolution. The utilization review was performed concumntly according with Length of
Stay Guitlelines (Milliman & Robertson Inc, Albany, NY) and If extra-days occurred,
those were identified by cause. During the study period both the average iength of stay
(ALOS) and the mortality rate were significant reduced in comparison with 1996
(4.3524.52 days vs 5.7318.81, p<0. 0001 and 3.8% vs 4.7%, p<0.023; respectively),
without ges in the ge of y iliness score (2.310.83 vs 2.2 10.84, p=NS).
The MC+AE rate was 2.3 per 100 patiem days. By multivariate analysis the risk to
develop MC and/or AE was significant associated only with LOS (OR=1.2, p<0.0001),
severity of illness (OR-1 3 p=0. 005) and age (OR=2.0, p<0.0001). On the other hand,
LOS was significant i (p<0.0001), severity of iliness
(p<0.0001), number of comorbidities (p<0 0001), emergency (p<0.0001) and age
(p=0.042). The principal cause of additional days was lhe presence of compncatlons
(33.6 extra-days per 100 patient-days) by | of an
admission or prolonged LOS (12.8 extra-days per 100 patient-days). This pmgram
allowed a more rational use of medical resources by the soon identification of
preventable extra-days and by the improvement of medical care for high-risk patients.
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S6 5 Use of Multi-dimensional Scaling and Cluster Analysns chhmques 0
Characterize Health Care Providers Anitudes Towards Hand
*JAIME E. HERNANDEZ, THOMAS MCCLELLAN and JAMES FORSYTHE West Virginia
University, Charleston Division, and Charleston Area Medical Center, Charleston, West Virginia.

Consistent, correct hand washmg between patient contact is one of the simplest, most effective

to prevent inf Despite several decades of study, education and
continues efforts to remove perceived barriers, handwashing rates cormnue to be less than
optimal in health care facilities. Interventions such as educati licing, peer
rewards and automated sinks have had only temporary success. Mu}" di ional scaling and
cluster analysis are anthropologlcul techniques devised to develop hierarchical models for the

of cogni of contrast. We applied these techniques to health care

providers in our facility to attempt to better understand the reasons behind the lack of
compliance with handwashing. In depth interviews of nurses and residents were conducted
with the aid of an open-ended quesnommre and a tape recorder. Thirty nine percent of
healthcare workers listed personal protection as the main reason for handwashing, 24% cited
infection control and 15% listed contamination or soiling as the reason. Only 12% listed a
procedure as the reason for handwaslung When asked to mention positive aspects of

handwashing 46% listed i control, 23% listed cleantiness and 12% listed protection of
self or relatives. Thirty five percent of respondents listed time as the main barrier
for hand' 26% listed ing as not being a priority for patient care and 17%

listed subopuma] facilities. When asked (o mention negative aspects of handwashing 46% of
respondents listed skin dryness and irvitation, while 29% listed time constrains and 12% listed
inadequate facilities. Eight percent of respondents answer that they probably should but don’t
wnsh dmr hands, wxxhom giving a reason. When asked about potential interventions to

42% ioned education and training and 18% mentioned improved

uahly of 502ps and cleancrs and 18% mentioned scare tactics. Lack of compliance wnh
health facilities is a pl The above

techniques appear helpful to understand such complexity but further study is needed to assess
their ability to identify useful interventions.

S66

Reengineering of IV Therapy Services and the effect on Bacteremia and
Phlebitis Rates. LINDA JENDRESKY*, HELEN VAN SHEA, JOWENDY
RAMUS, SUZANNE PENNACHIO, Brookdale University Hospital and
Medical Center (BUHMC), Brooklyn, NY

There are many studies which support the concept of a dedicated IV Therapy Team
for insertion and maintenance of IV lines, and the effect on bacteremia and comphcatlon
rates. In today’s healthcare envi [ explore opp jes to

restructure existing programs so they will prowdc quality outcomes in a cost effective

manner. In October 1996, BUHMC’s reeng ing resulted in the eli jon of the
IV Therapy Service. The Infe Control Dep was faced with the task of
assuring a comparable services without an i in the incid of infection. First.

the former IV Team Nurse Manager was transferred to the Infection Control
Depanment and developed an IV Certification Program for all registered nurses. A
prog; was lated which involved training, competency.
mmlitur'mg, and The progr included 4 hours of classroom
training, observation of insertion technique, and a comp A monitoring
tool was developed to collect data on compli with key el 3 day site changes,
24 hour site change if insertion was in the Ei y Department, snte labeling and
cases of phiebitis. The Inf Control Coord was d to assist with
difficult insertions. Housewide bacteremia ratcs were compared m 1996 pnor and
following the elimination of the service in 1997 which led no ifi
in bacteremia rates per 1000 patient days (1.3 in ‘96 compared to 0.7 in ‘97). The
percentage of bacteremias related to IV therapy revealed 10% in ‘96 compared to 7.4%
in ‘97. IV iated 5+ phlebitis cases i d from 1 / in ‘96 to 2 - 4
cases/month in ‘97, In eonclusmn, the Nursing model of TV Thempy verses a dedicated
team did not effect the rate of bacteremia cases, but did result in an increase in phlebitis
cases. Retraining efforts will focus on the early identification of IV site complications.

567 Empirical Antimicrobial Therapy Utility Program - It’s Application to
Hospital Acquired Respiratory Infections. *JOSEPH M. BLONDEAU, GLEN
TILLOTSON and DAVID VAUGHAN., University Hospital, Saskatoon hewan
Canada and Bayer Corporanon, Toronto, Ontario, Canada and West Haven, CT U.S.A.

Antimi i is a global and often national susceptibility/
resistance data may not be representative of trends present locally or at an individual
institution. We have designed a simple, easy to use method by which physicians and
formulary developers can apply local susceptibility data 1o specific infections. Anti-
microbial susceptibility data was collected from the published literature as was current
information relating to the etiology of hospital acquired respiratory infections. The data
was then analyzed using a simple formula* to demonstrate the likely overall anti-
microbial activity. (*List all etiologic agents by percentage incidence, multiply the %
susceptibility of each pathogen and add together). When applied to a few antibacterial
agents, the scores for utility activity against pathogens in nosocomial pneumonia (score
out of 68). Results are also available for 9 additional agents and other infections.

Ampicillin/sulbactam  62.4% Ceftriaxone 81.3%
Cefamandole 65.3% Ciprofloxacin 93.2%
Cefoperazone 89.3% Imipenem 96.8%
Cefotetan 71.3% Netilmicin 94.6%
Ceftazidime 94.0% Ticarcillin/clavulanate 81.0%
Ceftizoxime 81.3%

This method can be applied to local information pertaining to specific infections and
more importantly, local susceptibility rates. The results presented show a clear
difference in activity of different agents. This method can easily be applied to all
nosocomial infections and can impact on formulary development and better direct a

S68

ial Primary in a Brazilian Hospital: Rates, Etiology and
Cost-Effective Based Treatment Strategies.
LUIS FERNANDO A.CAMARGO*; ROGERIO ZEIGLER; PATRICIA Q.FONSECA;
TANIA MARA V. STRABELLI; DAVID EVERSON UIP,
Heart lnsmuu, Unlvemty of Sao Paulo School of Medicine, Sso Paulo,Brazil

Rates of primary ia have i d during the past decade in most
hospitals and contribute to patient mortality and length of stay. In this report, we summarize
rates, etiology, bacterial susceptibilities and proposed cost-effective treatment strategies for
nosocomial primary bacteremia in adults. The study was conducted at the Heart Institute, which
is a Brazilian 3\4—bcd temary-cm-hospml me 1993 to 1996, a pmspec\\ve surveillance of
blood cultures cl primary 1 g to dard criteria.
Expected success rates of different antibioti were esti d considering the
percentage of the different bacteria as a causauv: agent of primary bacteremia and their
antibiotic susceptibilities to the prop. idering only patients over 12 years of
age). The 14-day cost of p was calculated using a Brazilian index of prices
and converted to US dollars.

A total of 429 primary bacteremias occurred in the 4-year period (313 in adults and 116 in
children) with steady values and an average rate of 12.9 primary bacteremias/1000 admissions.
S.aureus and staphy i were the most common agents. Consldenng
patients over 12 years of age, clindamycin plus ik was idered the preferred empiric
antibiotic regimen for the treatment of primary bacteremia in low-risk patients (expected
success rate of 61.8% and total cost of § 1121) compared to ciprofloxacin alone (67.7% and
$2080) and cefotaxime + clindamycin (58% and $3529). For high-risk patients vancomycin
plus amikacin was the most cost-cffective regimen (91.6% and $ 1917) as compared to
vancomycin+ceftazidime (89.4% $3752) and vancomycmﬂmlpenem (94. 9‘/- and § 5096).We
conclude that our hospitai has stable rates of } primary b a, although higher
than NNISS data. Based on surveillance of blood cultures, empirical treatment strategies for
adults can be proposed for high and Iow-nsk patients, considering estimated costs and efficacy

of the i bial agents g to the observed anmtimicrobial susceptibilities). A
prospective trial is, h ) nded to confirm the results of the empirical treatments
proposed.

clinician’s empiric prescribing.
S6 9 Impact of Performance Improvement Intervention on Blood Culture Contamination
(BCC) Rate *J. VAN VOORHIS, F. KOCKA, C. NATHAN D. MARSH, S.
WELBEL. Cock County Hospital (CCH), Rush Medical College, Chicago I BCC
should not exceed 3% (ASM Standard). We defined BCC as a single BC that yielded only skin
flora. In 1994 BCC at CCH was 7.6%. We introduced a | skin prep kit g 2%
tincture of iodine in 2-95. We monitored BCC hospital-wide and selected 5 focus units for
performance feedback because they d for the majority of blood cultures and contaminants.
Because BCC did not drop to 3% one year after this intervention other interventions were

introduced hospital-wide: 1-designated phlebotamist SICU; no femoral line draws AER, rate review

Trauma; 2-counseling personnel AER & Trauma, memos to Directors; 3-rate adjusted for positive
catheter tips & corresponding blood culture, feedback to unit Quality Assurance; 4- laboratory slip
documentation of draw s:tc and phlebotomlst sxgnature, 5-memo to Directors rcgardmg BCC rale

1§ :l menta | 1a oF: ¥ |
Interventions ¥l 82 13 14 15

Unit 1-6 -95 7-12-95 1-6 -96 7-12-96 16 -97 7-12-97
Micu NA** NA NA 110760 {5336 |77(59
sicu NA NA 75 125(56) |63(52) |80(56)
Trauma 43 111 82 9.0(5.2) 71(59) |9.7(4.8)
AER 44 53 4. 42(42) 3636 |2909)
PER 3.0 32 32 2222 21@1) {2222
Hospital-wide | 5.6 48 47 52(4.9) 40(36) |5303.0
Legend: **Mean % rate; NA=Not Available]

BCC approaching or achieving the ASM standard of 3% by a multifaceted approach and by
recognition that the BCC rate should be adjusted for catheter tip colonization.

Ss70

Comparison of Distr of Microb Isol in
Intensive Care Units (ICUs) and Wards: A Markar for Effective
infection Control in ICUs?

“U. Fluckiger, R. Frei, W. Zimmerli, AF Widmer. Univ. Hospital, Basel, Switzerland
In the literature, the distribution of microbiological isolates in ICUs differs from those
in general wards. We believe that an effective infection control program should lead
to a similar distribution. We compared the distribution of isolates of 345 positive
blood cultures, 1320 sputum cultures, and 1579 urine cultures found in the ICUs (41
beds) and the other hospital wards (HW) (800 beds) during 1997. Only the first
isolate per specimen per patient was included.

Isolates in percentages of the blood cultures HW icu
coagulase-negative staphy|ococc| 38% 40%
E. coli (EC) 15% 13%
Staphylococcus aureus (SA) 13% 8%
others 34% 3%%
Isol in per of the sp I

Yeasts 35% 30%
Haemophilus spp. 18% 13%
Staphylococcus aureus (SA) 9% 12%
others 38% 45%
Isolates in percentages of the urine cultures

E. coli (EC) 40% 37%
enterococct (E) 17% 13%
others 43% 50%

The 3 most frequent isolates (over 60% of the total isolates) in the blood cultures
and the sputum cultures were comparable in both units. No methicillin-resistant SA
or vancomycin-resistant E was isolated and no difference in quinolone resistance
among EC was found. We postulate that the comparison of the microbiological
distribution of isolates can be used as a surrogate marker for the effectiveness of a
strict antimicrobial policy and a meticulous infection control.
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S7I S’ 2 Cost Reduction and the Prevention of Nosocomial
T HE Infections. *VIRGINIA KENNEDY, Infection Prevention &
.  Please Stratify: Excess Mortality is Related Only to Pa- Management Associates, Inc. Houston, TX, LAYNE GENTRY, SUSAN
tients With Deep Surgical Site Infections. *K. B. POULSEN, C. H. HOUSTON and RABIH ELSOUKI, St. Luke's Episcopal Hospital,
‘WACHMANN, A. BREMMELGAARD, A. 1. SORENSEN, D. RAA- Houston, T)(-1 5 "
: : When prioritizing infection prevention program resources
}}:AVFQIMd J XI'IPETESSEN’ Statens Serum Institut and Frederiksberg health care organizations need to consider financial and qual'z ty
ospital, Copenhagen, Denmark. . . outcomes. A simplified approach for determining the financial and
A cohort of 4515 surgical patients was selected from ten quality impact of nosocomial infections (NI} is utilized 2\1 §his
common non-high-risk orthopedi ical i : tertiary care facility to direct performance improvement (P1
: f%h y £ hOP;i e Znﬁ g?neral surgical l.ntervelfnon activities. DRG grouped patients with a specified NI are com-
groups, such as fracture of the hip and herniectomy. 29'1 patients with a pared to the same DRG non infected patient population, within a
Surgical Site Infections (SSI) were matched 1:1 to uninfected controls, d:sfgnat?doti)me period. The crude mortality rate (CMR), length
and the mortali i i i . i of stay (LOS), charges, revenue, variable costs, fixed costs and
£ N .(:1 ity rat;hwas investigated with a follow “P period fr(.)m net margin pe;' case aré deten‘nh’\ed for pat1ents,w1th and without
our to eight years. There Were no excess overall mortal}ty for the in- the NI.” Utilizing this approach, the organization reviewed
fected patients. However, stratifying by deep and superficial SSI, a Cox nosocomia) pneumonia (NP) in the intensive care units in 1996,
regression model showed that only the former had a significantly in- | Y0, 00, 67T, DSV VD Rcnght andcoronany hypass) predaminated.
creased "f"m‘l“y ratio of 1.7 (1.2-2.2). The h'ghFSt nsk.appeared during NP patients' LOS was double to triple that of DRG matched controls
the first six months after surgery, where the patients with deep SSI had and (MR was 34.9% compared to 5.7%. The financial outcome was
an increased mortality rate of 2.5 (1.5-4.1). The 70% of the patients gdve;se\z ?f:e‘:tedt?y $800 '0?2% A 1“‘“1;““;3“"?":” Pl peamthas
. N X , . eveloped interventions resulting in the rate decreasing to
with & superficial SSI thus seemed to mask the higher mortality ratio 4.53+1.56 per 1000 patient days. Financial expenditures are
associated with deep infections. Stratification by severity is therefore estimated to have decreased by $150,000. This approach provides
necessary when analyzing data from investigations of SSIL. :::iomgi?g:‘on control program with quality and cost-effectiveness
S73 Standard Precautions (SP) Programs and Infection Control (IC) R S74 Isolation Gowas Prevent Health Care W
Available in Smaller vs, Larger Healthcare Facilities: Results of Two Statewide 503“0'.‘ owns f’rVCN Falﬂl ‘are ?rkers (l:lCWs) Frorfl
Surveys. *SE BEEKMANN, K MCCOY, T VAUGHN, BN DOEBBELING. The ... Contaminating Their Clothing, and Possibly Their Hands, with
University of lowa, and the xnw City V. AMC lom City, IA Methicitlin-Resistam Staphylococcus aurens (MRSA) and Resistant Enterococei. ). M.
In an ongoing study, we have been evaluating the rel hip of i { izational BOYCE, AND C. CHENEVERT. Brown Univ. and Miriam Hospital, Providence, RI.
and program factors to p injury and Xp rates. IC practiti Current guidelines recommend that HCWs wear gowns when havmg subsmnual
in all Iowa and Vu'gmll hospitals and the largest chronic care flcxlmes in Inwn wm surveyed in contact with patients who have multi-drug resi: We d a p
1996-97 (N = 240). Respwndems (N =148, 62%) reported on study to assess the ability of disposable isolation gowns to prevent contamination of HCW
(including full-time employee equivalents [FTEs]), SP training progr ilabl lothing, and to study the possible role of d clothi asasourceofHCWhmd
injuries, exp rand SP i Larger hospitals were defmvdashavmg >100 beds (N = contamination. A total of 35 pauems with MRSA i i (VRE) or

62); smaller facilities have 100 beds or fewer (N =77).

Annual SP training was required at 100% of facilitics for nurses, and 99% of facilities for
housekeepers and lab workers. Annual SP training was significantly more likely to be required of
MDs in large hospitals (p=.047). 96-100% of employees other than MDs had been trained in the
previous year, compared to 27% of MDs in small facilities and 37% of MDs in large facilities.

ampicillin-resi i (ARE) were included in the sludy HCWs donned new
disposable gowns and gloves and then had direct contact with the 35 patients. Afterwards,
their gowns were cultured for MRSA, VRE or ARE by using contact plates. Then gowns
were removed, and uniforms worn under the gowns were cultured. We found that 14 (40%)

Larger hospitals were significantly more likely to provide SP training by in-person lectures of 35 HCWs who‘wqre isolation gowns conmmm!ed‘ the gown with MRSA, VRE or ARE.

for new employees (p=.001); other training methods did not differ by hospital size. Larger From 2 to 200 were d from gowns. None of the nursing
facilities offer SP training more frequently for new (p=.008) and current employees (p=.004). umfy.ms worn under ‘5'?13"0" gowns became contaminated with MRSA, VRE or ARE. In
Half (53%) of larger hospitals and one-fourth (25%) of smaller facilities offer training at least addition, with 16/35 patients, a HCW also cared for patients while using gloves and wearing a
once per month for new employess. At least 30 “person hours” per year were devoted to SP laboratory coat over their uniform. After the 16 HCWs removed the gloves and washed their
training (not including record keeping), by more IC practitioners from larger facilities than from hands, their hands were cultured. Then the HCWs were asked to touch their laboratory coat
smaller facilities (59% vs. 33%, p=~.005). The average annual direct costs for SP training with their hands, which were cultured again. We found that 11/16 HCWs contaminated their
matcrials/supplies (no personnel costs) was $558 for smaller and $492 for larger facilities, laboratory coat while having direct contact with patients. All hand cultures taken after gloves

A mean of 0.6 FTEs (clerical + professional) in smaller facilities and 1.4 FTEs in larger
facilities were devoted to IC. There were more IC FTEs in larger hospitals (p=.0001), howcver
43/125 (34%) of facilities did not meet the CDC guideline for | IC FTE for every 250 occupied

were removed and hands were washed were negative. Three of 11 HCWs (27%) who
subsequently touched their comnmma!ed laboratory coat grew MRSA or ARE from their

hands. We lude that d lation gowns prevent HCWs from contaminating their
beds. Having fewer than recommended IC FTEs did not differ significantly by facility size,
although most (7/10) hospitals without any IC FTEs have fewer than 100 beds, We conclude that :"l:ffh";':c‘;;':c’:nkcseﬁ VRI E °'“‘:‘REhafd‘:“‘"n“““‘°: :’“‘“‘5 S s f’°‘;‘ "
SP training is provided more frequently by larger facilities. Further, more IC person-hours but b & eir ese findings support currently xecommen
Tower costs (excluding personnel) were required to provide this training. Only two-thirds (66%) arrier p or VT8

of responding facilities provide IC staffing at reccommended levels, regardless of hospital size.

s 7 5 Low Compliance to Isolation Policies Related to Cross Infection of 576 Factors Associated with Adequacy of Standard Precautions (SP) Training: Results
Multidrug-resistant -icinetobacter spp. in ICU. of Two Statewide Surveys. K MCCOY, SE BEEKMANN, T VAUGHN, K
*LUIS F. CAMARGO., SERGIO B. WEY. CLAUDIA LASELVA. CLAUDIA VALONE. FERGUSON, | TORNER, *BN DOEBBELING. The University of lowa and the
SANDRA KUHL, CRESIO R. PEREIRA. SANDRA BALTIERL ELIAS KNOBEL. Towa City VAMC, lowa City, 1A, o _
Hospital Israelita Albeﬂ Emsleln 550 Paulo. Brazil Infection control practitioners (ICP) in all Iowa and Virginia hospitals and the largest
due to multidrug-resistant (MDR) agents are chronic care facilities in lowa were surveyed in 1996-97 (N = 240). Respondcms (N= 148 62%)
frequent comphcallons in ICU patients. Objective: To determine the efficacy of Isolation reported on workforce istics, X p support, g tot

control, safety climate, and percutaneous injuries over the prcvtons year Facility-level Amencan
Poll(:les_‘ln;;c;‘enlmg the spf;adn(::' hél.)’t;:in :‘:'l:;': m’ln'hgc mﬁe“:ﬁ;‘:‘:“mc Hospital Association (AHA) data were used to assess organi: and 8
care unit and 38-bed stepdown unit, hods:

" L. " Factor analysis was performed on the survey data and used to create factor scales.
isolation policics in February 1997. Between March and November 1997, 110 patients met An analysis using a logistic regression model was done to identify variables associated with
the criteria for isolation, that were presence of any gram negative rod resistant to

™ NCE 9 adequacy of training to use SP. The outcome variable was ICP agreement or strong agreement
cefiazidime and/or imipenem. MRSA. VRE or any 4 spp. The i policies that facility workers had been adequately trained o observe and monitor SP compliance.
required that patients should be placed in pnvate rooms. lhz stafr should usc gowns and

P

Five variables were found to be independently iated with adequacy of SP trammg
gloves. Masks were required for respiratory and were Failure of any institutional Jeader to comply p tly with SP was jated with d
dedicated to each room. Handwashing was reinforced. Surveillance cultures were performed odds of adequate worker training to observe and monitor SP (OR=0.136, Clss=.03,.72; p=4019).
weckly from: tracheal secretions. surgical wounds, drains and ulcers. The heath care ICPs in multi-institutional systems were 2.5 times more likely to believe workers were
workers (HCW) were observed during two weeks for compliance to the policies. Ri D d ly trained to observe and monitor SP compliance (Clys=1.08,6.05; p=.032). SP training
was used for dcinetobacter slmlns lhllhs The prop ions of i to the isolati provnded through a video format (or any other AV material) is associated with an odds ratio of
policies arc analyzed by p Ph d iated handwashing in 0.33 for workers having been adequately trained to observe and monitor SP compliance
41% of the time. correct ngn utilization in 36% and use ol' dedlcaled stetoscope in 72% {Clos=.11,.96; p=.041). When ICPs agreed that employ ived regular feedback on their
Nurses had 2 success of 33%. 94% and 55% and repiratory therapist had 83%. 100% and unit’s SP compliance, workers were 1.6 times more likely to have been adequately trained to
100% succ& raln for lllc same pollcnm During the study period. two outbreaks of MDR observe and monitor SP compliance (Clss=1.03,2.66; p=.039). One factor from the factor analysis|
d in the 1CU. Both followed the admission of an index with varimax rotation of the JCPs’ rating of their facilities’ safety climates was associated with
transfe another breaks wi 10 strain R7. adequacy of SP training. The Job Demnands Scale (3 items) had an OR of 0.57 for workers having
?&“ ha( m::: good erred. from for i h-m;:,::::::;:‘m by‘lier::;;ton been adequately trained as job demands in the facility increased (Clos=.42,.77; p=.0003).
thesapist team. In spitc of this two clusier of MDR .Acineiobacter occurred. A better _ These data demonstrate the critical role of organizational factors and the safety climate,
pproach might be v for physicians and nurses. The infection control feodback and job demands, in ng the adequacy of training to observe and
measures adopted might not be sufficient for avoid control of MDR agents in ICU. monitor SP comp Inter targeted at onSP

compliance to workers and decreasing job demands are needed.
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s California Skilled Nursing Facilities - A Survey of Infection Prevention and
Control Practices and Educational Needs, 1997. * CHRISTINE K. CAHILL and MARGUERITE
McMILLAN JACKSON, California Department Health Services (DHS), Sacramento, CA and
University of California San Diego Medical Center, San Diego, CA

In 1996, California hospital i contro} practiti (cy) d to DHS,
Licensing and Certification Program (L&C) i lncreasmg problems associated with transferring
patients colonized or infected with y (VRE) to Skilled Nursing
Facilities (SNF). Reasons cited by SNF administrators for not accepting VRE patients included:
possible written defici and fines imp. "byL&C, breaks of VRE required to be
reported and i d by L&C, ive, i related to isolation, and
mablhty to lmplemem the Centers for Disease Conm)i and Pri Guideline for isolati

p d a task force of SNF ICP and represemanves

inh In L&C
from SNF professlonal orgamzanons The task force opposed new lations and d
a colisborative, d 1 h to address this problem. To assess the isolation
practices and educational needs of SNF L&C surveyed, by questlonnaue 1454 SNF. The survey
consisted of three parts: a facility biographical profile, an antibioti micr
isolation profile, and an educati needs The 30.5% rate was analyzed by
type of SNF (e.g. free standing SNF (FS-SNF) or hospital-based SNF). The survey resulis
confirmed that shortage of private rooms for VRE patients who required contact isolation as
recommended by the CDC was a contributing reason for SNF hesitation to accept VRE patients,
In resp to the educational needs four, two-day infection surveillance, prevention
and control conferences were developed and presented to more than 600 SNF ICP and state
surveyors. The results of the educational conferences assmed SNF ICP in developmg pauent-

focused VRE isolation guidelines which assess for the p ] of
rather than a standardized, one policy fits ali, |nsmunonal lso!atnon policy. The results of the
survey will be summarized and p: dto particip

S78

Pathogenic Organisms Associated with Artificial Fingernail (AN)
Use by Health Care Workers (HCW). S HEDDERWICK,

*S McNEIL, M LYONS, M RAMSEY, & C KAUFFMAN. VA Medical Center
& University of Michigan, Ann Arbor, MI.

No standard policy exists to guide the wearing of AN by HCW despite
potential transmission of pathogens to patients, At our institution a previous
survey found that 12% of HCW wore AN. We studied 20 HCW who wore
permanent acrylic AN. Controls for each nailed HCW were selected from HCW in
similar jobs. Nail surfaces were swabbed and subungual debris was collected and
cultures for gram (+) and gram (-) bacteria (GNB) and yeasts were performed.
Logq colony forming units (CFU) on surface and subungual cultures of both
hands were recorded. CFU (x  SD)of all organisms isolated from nailed HCW
and controls did not differ (5.9 + 1.2 & 5.7 £ 0.7, respectively). However, nailed
HCW were more likely to have a pathogen (S. aureus, GNB, or yeast) isolated
from nails than controls ( 85% vs 50%; p= 0.04). The mean CFU of pathogens
isolated from nailed HCW and controls were 2.4 £ 1.6 & 1.2 & 1.8 respectively
(p= 0.03). Enterobacter was the most common GNB; C.albicans and
C.parapsilosis were the most common yeasts. MRSA was isolated from 15% of
nailed HCW and no controls (p=0.2). More cultures from nailed HCW grew GNB
than those from controls (55% vs 18%; p< 0.001). There was no statistically
significant difference between the number of cultures from nailed HCW and
controls growing S. aureus (28% vs 10%; p= 0.09) or yeasts { 40% vs 20%;
p=0.09). In summary, HCW wearing AN were more likely to have GNB, S.
aureus (including MRSA), and yeasts isolated from their fingernails than control
HCW. Wearing permanent artificial fingernails may predispose HCW to harbor
pathogens and could play a rele in tr ission of these organisms to

58 l Creutzfeld-Jacob Disease {CJUD): Report from a VA
National Surveillance System. *G ROSELLE, K KIZER, J
BOOSS, A RAHMAN, S KRALOVIC, L DANKO, L SIMBARTL.
VAHQ, Wash, DC, VAMC, Cinti., OH, Univ. Cinti. Col Med., Cinti.,
OH, VAMC, West Haven, CT, Yale Univ. Sch of Med., New Haven, CT.
The issue of potentially contaminated blood products and the
safety of meat in the food supply has made the number of cases
and case rates of CJD a nationally important question. Since VA
is one of the largest health care systems in the U.8., it is an
appropriate venue for such surveillance. Annually, the VA elec-
tronically transmits a census instrument to VA medical centers,
including associated clinics and nursing homes, and independent
outpatient clinics. Two weeks after release, facility self-
reported data are electronically transmitted to a central data
site for review and analysis. Unusual or discrepant reports are
confirmed by telephone. For federal fiscal year (FY) 1996 the
following question was asked: "Report the gotal number of newly
diagnosed patients with Creutzfeldt-Jakob Dis. during FY 96."
Thirteen cases of CJD were reported; one station reporting 7 of
the identified patients verified that the number was correct.
Chart review of all 13 cases was undertaken by a qualified
neurologist (JB) to validate the diagnosis. Of the 13 reviewed
files, 4 were considered supportive of CJD, yielding a VA rate
of approx. 1.6/10° patients served nationally, consistent with a
U.S. national estimate of approximately one case/10° population
(VA vs. U.S., p=0.24; Poisson Prob. Dist.) of the other 9 pa-
tients, specific diagnoses were found in the medical record for
8 (Alzheimer's Dis.=4, Pick's Dis.=1, CVA=1, cerebral atxophy=1,
liver cirrhosis=1) and one had dementia of unknown etiology.
Therefore, despite the VA's long term care component, the re-
ported rate for CJD in the VA is approximately that seen in the
U.S. Also of note, facility self-reporting has inherent inaccu-
racies and should be supplemented with data validation or re-

$82

Marked Leucocytcosis in patients with C. difficile
colitis indicates poor prognosis.
*EMMANUEL ELUEZE, MD, PhD. and RAJA SHEKAR, MD.
St Lukes Medical Center, Cleveland, OH.
T. Arfficala cel:itis 13 an increasingly common antibictio
Associated nosocom:al infection with significant morbidity a
mortraiity. The clinizal spectrum variasg from asymptomatic £Are
status, to a fulminant and sometimes lethal! pseudomembranc
colicis. The occurrence of (eucoacyTosls in patients with
diff:icile associated diarrhea have been noted 1n several stu
One of us hes observed isucocytosls to be the presenting fea
in some patients with C, difficile zolitis. We hypothesised *ha:
marked leucocytosls may De associated with more severe d:sease
and or poor outcome. A retcospective chart review of all patients
with T. difficile 1nfecticn admitted zo St. Luke’'s Medical fenter
between June 1993 and June 1996 was undertaken. Inclusion was
based on the presence of diarthea, a positive stcol test for C.
difficile cytotoxin and available white xcell count. One hundrec
and fortycwo (9%) of 1,:26 stool samples sent to the labcratory
during this period were positive for C. difficile cytotoxin. iC7
patients met the above inclusicn criter:ia, of whom 13 (18%) hac
marked leucocytosis (wbc > 20, 000}. In i07 age and sex matched
centzols seen during the same period with £, drfficile cyrot
negative stool test, marxed leucocytosis 2
them. Clindamycin sporins. penici
use were - .2
assocratad dlarrhea. de"e e s‘gn.fiuar\t difierences in the
mean number of stao»,dav {(4.921.3% vs 6.2% 4) egree of pyrexia
{(38.5% .7 vs 38.86x .6} and “yoca.hummem a 2.3k .3 ws 2,74 .3
respcctlve{'{ in patients with and without marked laucocytes:
However, there was a s$i icant differance in fatal outcceme.
the group af patients h marked leucocytrosis, 6 cf the
patiants ) had a fatal outcome, compare p
pat:ents (.1.3%) in the group without leuco¢
‘we ccnclude at marke¢ .2ucocytosis 1S not uncommon &
with C. @aifficile asscciated diarzhea and that 1t
associated with higher mortality.

placed by an automated system to decreage reporting errors.
58 3 Changes in the Oxyhemoglobin Curve in Sepsis: A pilot study. *ALICE H. M,
WONG, DONALD J. ABRAHAM, GAJANAN §, JOSHI, RICHARD P.
WENZEL, Medical College of Virginia campus of Virginia Commonwealth University,
Richmond, VA.
Sepsis and septic shock represent the thirteenth leading cause of death in the United
Stales Furthermore, sepsis is the most commonly reported cause of death among
italized patients in ive care units. Since tissue hypoxia is thought to
be onc of the devastating sequelae of septic shock, basic mechanisms have been studied.
Previous investigators have observed an initial rise and subsequent fall in erythrocyte 2,3
DPG levels in the setting of septic shock with a leftward shift in the oxyhemoglobin
dxssocmuun curve. Presumably the fall in 2, 3 DPG levels represents exhaustion of the
'y isms for hypoxia and anemia. However, it has
not been detcmuned if there i ls a stepwise relationship between 2,3 DPG levels and severity
of sepsis, and shifts in the oxyhemoplobin dissociation curve (pS0) with increasing severity
of sepsis have not been described. ly, the A i College of Physici: Society of
Critical Care Medicine C C described hi hical categories of sepsis
based on the Systemic Inflammatory Response Syndrome (SIRS). Patients meeting criteria
for SIRS with sepsis, severe sepsis or septic shock were enrolled in our study within 48 hours
of meeting the SIRS criteria. The pS0 values and 2,3 DPG levels were determined in 7
patients (3 patients with septic shock, ! patient with severe sepsis and 3 patients with sepsis).
The mean 2,3 DPG level was 1.17+0.25 pmol/ml in the patients with septic shock and
1.63+0.30 gmol/m] in the patients with sepsis (normal range 1.6-2.6). The p50 for the
patients with septic shock tended to be higher (range 26.24-30.62 mm Hg) than the patient
with severe sepsis (27.17 mm Hg) or the patients with sepsis (range 25.95-25.98). Two of the
three deaths occurred in the septic shock group. The recently developed drug RSR13, which
causes a rightward shift of the p50 is one of the most potent allosteric effectors of
hemoglobin. It may have therapeutic implications for patients with nosocomial or
community-acquired seplic shock if it could increase the ability to transfer oxygen to tissues.

S84

Catheter-assoclated Urinary Tract infection (CAUTI) Is Rarely
Symptomatic: Results of a Prospective study of 1035 patients.
TAMBYAH PA, HALVORSON K, MAKI DG.Unlversity of Wisconsin Medical
School, Madison, WI,

CAUTI is the most common nosocomial infections, accounting for more than one
million nosocomial infections each year in U.S. hospitals. We prospectively
studied 1035 newly-catheterized patients in our hospital; each patient was seen
daily, a quantitative urine culture was obtained and the patient was queried
regarding dysuria, urethral or flank pain, and was monitored for fever and other
signs of infection. To critically assess the

Porcent with m?ﬁ")m ﬁ.ﬁg},’ impact of CAUTI on patients’ symptoms, we

analyzed a subset of 801 patients, 63

Dysuria 27 5 (7.9%) of whom developed CAUTI (>10°

Pain 41 15 CFU/mL), who did not have another

{confounding) identifiable site of infection,

Urgency 35 27 pesides the urinary tract. As seen (Table),

Faver 6.9 a7 there were no significant differences

>385°C between the two groups in subjective

Mean Max 79 375 Symptoms commonly associated with UTI;

Temperature,°C most were afebrile. Only 79 out of 139

Peripheral wbe 116 112 CAUTIs were detected by the primary team
A8 mme '

taking care of the patients. Thus, 43% of the
CAUTIs were not treated. Overall, only 2 of
1035 catheterized patients had concordant BSI; in both, an infected intravascular
line could not be exciuded. We conclude that whereas CAUTIs are a major
reservoir of resistant organisms in the hospital, however, they are rarely
symptomatic; only a minute fraction go on to cause nosocomial BSI .
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S85 Nosocomial Enterobacter Sakazakii Infections
Kwan Kew Lai*, Seema R, Naravane.
The University of Massachusetts Medical School and
the University of Massachusetts Medical Center, Worcester, MA.

Enterobacter sakazakii (ES) is a rare cause of infections. Most
infections reported in the literature have been in neonates and infants.
From August 1, 1995 to September 8, 1996, 5 cases of nosocomial ES
infections involving 1 child and 4 adults were noted, The infections
included 3 blood stream (BSI) and 2 respiratory tract infections (RT1).
The BSls were due to a central line, biliary sepsis, and abdominal
infection. Three patients had malignancies: embryonic
rhadomyosarcoma, metastatic tonsillar carcinoma, and Klatskin tumor
Two of these 3 patients underwent chemotherapy and 1 was neutropenic
when bacteremic with ES. Contrary to reports in the literature which
state that susceptibility results showing resistance to ampicillin are
likely to exclude ES. Our ES isolates were resistant to ampicillin and
cefazolin. They were susceptible to the beta-lactam antibiotics, third
generation cephalosporins, aminoglycosides, and TMP/SMX, with
the exception of 1 ES isolate from the patient with biliary sepsis. This
was resistant to cefotaxime, gentamicin, and piperacillin/tazobactam. Two
patients were treated with ceflazidime, 1 each with ampicillin/sulbactam,
cefotaxime, and imipenem. Two patients recovered and 3 died. Two
deaths were directly attributed to ES septicemia. ES infections are rare
but can be associated with a high mortality.

586 Pelvic O i g Bladder Susp Using Bone Anchors.
MARK ENZLER* MD, HOWARD AGINS MD, PATRICK CULLIGAN
MD, and REBECCA WURTZ MD. Evanston Hospital and Northwestern
University Medical School, Evanston IL
We report 4 cases of pelvic osteomyelitis following surgery to correct urinary incontinence

(UI). All of the proced involved the use of titanium bone screws, which were placed in
the pubic rami to serve as anchor points for bladder neck suspensions. Procedures using these
bone anchors lly require less operative and inpatient recovery time than the standard

bladder neck suspensions which use rectus fascia or Cooper’s ligament as anchor points. The
average age of the patients was 75 years (range, 71 - 80 years). The initial procedure was
performed at three different hospitals. The patients presented a mean of 9.3 weeks (range 4 -
24 weeks) after surgery with suprapubic pain, swelling and/or cellulitis. Two had previously
received courses of oral antibiotics for wound drainage, Pelvic CT scans showed soft tissue
swelling behind the symphysis pubis and erosion of the adjacent bone. Abscesses (all cases),
and infected bone (3 cases) were surgically débrided, and the metal screws and suspensory
suture removed, One patient required two débridements and another needed débridement of a
sterile sinus tract that developed after initial débridement. Cultures showed: 1. Pseudomona:

aeruginosa plus Staphylococcus aureus; 2. P. aerugi plus 1
staphylococcus; 3. S. aureus; and 4. errobactersp plusagram positive coccus. All cases
requue'd prolonged (4-6 weeks) i ous litis pubis rarely

conventional surgical p d to correct UI, yet it appears to be an emerging
problem with the use of titanium bone anchors. Optimal management requires surgical
débridement and prolonged antibiotics. The cause and incidence of this complication with
the use of bone anchors have not yet been determined.

Mt Surgical Site Infection (SSI) Outbreak Linked to Faulty Operating
Room (OR) Ventilation. *JEFFREY P. ENGEL, CAROL MCLAY,
and ELIZABETH SASSER, East Carolina Univ. School of Medicine and Pitt
County Memorial Hospital, Greenville, NC
OR air handling is critical to the maintenance of a sterile environment. Few
SSI outbreaks, however, have ever been traced to faulty OR ventilation. Over a 4
month period, an increase in deep SSI was detected among patients undergoing
clean, elective surgeries: laminectomy (5 cases), hip arthroplasty (4 cases), and
carotid endar y (1 case). R parison to the 16 month pre-
outbreak period showed that the SSI mtc mcreased from 0.07% to 1.3% (risk
ratio=20; 95% C.1., 4-94; p<0.001) for laminectomy, and from 1.7% to 4.3% (risk
ratio=3; 95% C.I., 0.7-13; p=0.16) for hip arthroplasty. No obvious common source
was implicated as several organisms were isolated, and multipie surgical teams were
involved. Infected and non-infected cases were similar for NNIS risk categones of
SSI: ASA score and duration of procedure. Infections were geographi \

Air Pollution in Wound Vlclnlty Comparison of two Central
Ventliation Cailing 8 for O in Daily F “WERNER E.
BISCHOFF, RICUS RICHTER GUNNAR FRANK and JOHANNES SANDER, Medical
College of Virginia, Campus of Virginia Commonwealth University, Richmond, VA; Labor
Dr Sander, Hannover, Germany.

Central ventilation celling systems (CVC) represent significant expenses for
surgical departments. To compare the efficacy of modern CVC in protection of the
operative site, the air pollution in wound vicinity was measured under two CVCs. The CVC
system In OR-1 included & 1.80 x 1.80 m air outlet with perforated steel sheets, a body
exhaust system and a partition wall between anesthetic and operating areas. OR-2 was
equipped with a 2.40 x 2.40 m low alr turbulence CVC covered by a two-layer synthetic
fabric. To determine the air quality. the concentrations of particles > 5 pm (laser-perticle
counter) and airbome ria (glit ) were continuously measured 10-15 cm from
the surgical field during 50 hip replacsments in each OR. Leng(h of operation, number of
staff and door movements were documented. The mean integrals of particles > 5 ym
demonstmed a significant lower a(r pollution in OR-1 compared to OR-2 (171 584

along a single corridor in the OR suite. Factors temporally related to the outbreak
included construction/renovation and negative room pressure found during an
unscheduled maintenance check in rooms along the involved corridor. Moreover,
OR dmrs were frequemly found ajar during cases. Two interventions were

ly monitoring of ventilation pressure in all ORs with
immediate correction of any discrepancics, and an educational program aimed to
stop non-essential traffic through ORs and to keep OR doors closed during cases.
SSI rates returned to pre-outbreak levels following these interventions. This
investigation emphasizes the important relationship of OR ventilation to infectious
outcomes in surgical patients.

les/m” air to 540,602 particles/m® air; p < o 05). The same resuit Jwas found for the
amount of airbome bacteria (OR-1: 0.35 cfus/m”® air; OR-2: 1.04 cfus/im® air; p < 0.05). To
determine the influence of staff on air poliution, a bivariate correlation analysis was
performed for each OR. The mean integrals of particles correlated in OR-1 only with the
length of operation and in OR-2 with the amount of airbome bacteria. No correlation was
found between the mean imegrals of parficles and the number of staft or the door move-
ments/operation in both ORs. Comparing the ORs with each other revealed significantly
higher rates in door movements/operation and length of operations for OR-1. In compari-
30N to a relatively new central ventilation system with a targer low air turbulence intake, a
CVC system with partition walls and body exhaust system is superior In protecting the
operative site from airborne ¢ . These sy should be considered in the
planning phase of ORs to mini the risk o( f

gt ir

M3 Room Pressure: A Critical Parameter for Special Ventilation Rooms.
NANCY RICE, *ANDREW STREIFEL, and DONALD VESLEY. School of Public
Heath, University of Minnesota, Minneapolis, MN
The control of special ventilation room parameters is cssential for the safety of
patients and personnel. Room pressure is most often designated as positive (air flow
out) for protective and negative (airflow in) for airborne infection isolation
ventilation. A two season long-term room pressure evaluation was conducted on a
totul of 18 rooms: 8 standard rooms (S), 4 airborne infection isolation (Al) and 6
protective (P) cnvironment rooms. The pressures of 3 types of room ventilation were
measured using a digital pressure gauge-piezoresistive pressure sensor (Energy
Conservatory, Mpls.) The gauge is sensitive to 0.1 Pascal's (250 Pa = 1.0 inch water
gauge). With doors closed, the rooms were measured 30 times each for a cooling and
a heating season. The S showed the least amount of variability in pressure differential,
with an average of -0.21 Pa (median -0.18 Pa), and standard deviation of (.15 Pa. Al
rooms showed morc variability in pressure, with an overall average of -0.25 Pa,
(median 0.8 Pa), and a standard deviation of 0.23 Pa. P rooms had the greatest
fluctuation in pressurc with an average of 8.4 Pa (median 8.1 Pa) and a stundard
deviation of 3.0 Pa. Sevcral of the special ventilation rooms, especially the P rooms,
experienced sudden, d h which have the potential to
compromise the protective propemes of the rooms. The unexpected ch.mge\
sometimes as large as 14 Pa, may be related to fluctuations in damper position, air
supply, or air exhaust. Other factors that may influence room pressures include room
architectural differences (sealed vs. unsealed), stack effect, HYAC zone interactions,
and outdoor temperature. The pressure changes noted in this study support the need
for standardization of p s for special ventilation rooms. Maintaining
stundard pressure levels will requnre continuous room pressure monitoring.

M4 Room Pressure: A Critical Parameter for Special Ventilution Rooms.
NANCY RICE, *ANDREW STREIFEL, and DONALD VESLEY, School of Public
Heath, University of Minnesota, Minneapolis, MN
The control of special ventilation room parameters is essential for the safety of
patients and personnel. Room pressure is most often designated as positive (air Now
out) for protective and negative (airflow in) for airborpe infection isolation
ventilation. A two season long-term room pressure evaluation was conducted on a
total of 18 rooms: 8 siandard rooms (S), 4 airborne infection isolation (Al) and 6
protective (P) environment rooms. The pressures of 3 types of room ventilation were
measured using a digital pressure gauge-piczoresistive pressure sensor (Energy
Conservatory, Mpls.) The gauge is sensitive to 0.1 Pascal's (250 Pa = 1.0 inch water
gauge). With doors closed, the rooms were measured 3() times each for a cooling and
a heating season. The S showed the least amount of variability in pressure ditferential.
with an average of -0.21 Pa {median -0.18 Pa), and standard deviation of (.15 Pa. Al
rooms showed more variability in pressurc, with an overall average of -0.25 Pa,
(median -0.8 Pa), and a standard deviation of 0.23 Pa. P rooms had the greatest
fluctuation in pressure with an average of 8.4 Pa (median 8.1 Pa) and a standard
deviation of 3.0 Pa. Several of the special ventilation rooms, especially the P rooms,
experienced sudden, dramatic pressure changes, which have the potential to
compromise the protective properties of the rooms. The unexpected changes,
sometimes as large as 14 Pa, may be related to fluctuations in damper position, air
supply, or air exhaust. Other factors that may influence room pressures include room
architectural differences (sealed vs. unsealed), stack effect, HVAC zonc interactions,
and outdoor temperature. The pressure changes noted in this study support the need
for standardization of pressure parameters for special ventilation rooms. Muintaining
standard pressure levels will require continuous room pressure monitoring.
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Environmental Surveillance Monitor | Educational A of

Comparison of Floor Buffers as a Source of Aerosolization of Fungal Spores

in u Bone Marrow Transplant Unit (BMTU). JEAN M, PRZYKUCKI MSN. CIC.

L. SADKOWSKI]. MT(ASCP). CAROL THOMPSON. MSN. MICHAEL G. RINALDL
Ph.0. and JAN E. PATTERSON. MD South Texas Veterans Health Care System.

San Antonio. TX

Immunocompromised patients in a BMTU or Sotid Organ Transplant Unit bave been

shown to be at risk for acquiring nosocomial infections trom the surrounding hospital
environment. An informal survey of three BMT Units in the VA System indica ed that there
was a variation on policy of use of bufters in these arcas. Two models of floor bufters were
evaluated to determine if there was a difference in the aerosolization of fungal spores during
the butting process. Prior to air sumpling. the outer hatlway of the BMTU was cleaned using
fresh solution of hospital approved disinfectant and new mop: new wax was NOT applicd.
Dust skirts and new filters were used on each unit. Buffer B has an additional vacuum unit and
micro filter capable of trapping - 0.2 micron size particles. Air samples tor tungal cultures
were obtained using the Biotest RSC Plus Air Sampler prior to and during the operation of
each buffer. Samples were obained walking with environmental service personnct
maintaining 3 ft. distance from operating cquipment. The right half of the corridor was used
for Bufter A and the lett half of the corridor for Butter B. The baseline air sample recovered
onty | CFUM of Alrernaria sp. The number of fungal CFUM' recovered trom Butter A was
27% higher than Bufter B. Twenty-six (26) fungal CFU/m * (14 Aspergiflus svndowii . 8

and Compliance with Infection Control and OSHA Policies. PAUL F.
JURGENSEN, MD, FACP; *MARY M. McNALLY.RN, CIC; KATHY DEIGHTON, RN
SHARI OLIVER, RRT, CIC; MARTHA KRAESKI, M ial Health Sy . 8
Georgia.

Memorial Health Systems of Savannah, Georgia, is a 530-bed tertiary care facility
which provides full medical, surgical, trauma and children’s services to the southeast coastal
region. In late 1994, an environmental rounds monitor was introduced as a surveillance tool
to monitor compliance with Infection Control and OSHA policies: safety and cleanliness of
the environment and knowledge of infection control practices. Prior to this, there was a high
turnover rate of management and staff, divursc products were used, the bichazardous waste

gram was not standardized; these factors lead to confusion lnd dwemty of
practices. A tool was developed to monitor the following areas of practi
isolation measures, knowledge and und ding of BSL, envi ! cleanli andsnfety
inclusive of refrigerator logs, crash cart and linen cart cleanliness and storage, and proper
handling of biochazardous linen and waste. In 1996, this monitor was expanded to include
safety and engincering indicators. At that time, weekly environmental rounds became
multidisciplinary and this dep was d by the JCAHO for this successful
endeavor. Results: Multidisciplinary environmental rounds are performed on a weekly basis.
A plan of action to correct deficiencies is required within ten (10) days. As a result of these

Alernariu sp. 2 Cladosporiuvm sp. 8 2 Penicillim sp.y were recovered from Buffer A s“"}"”»‘ ¢ and bility of infe control, safety, risk management,
Seven (7) fungal CFUmM3 (4 AMrernuria sp. 2 Cladosporium sp. & U Penicillinm sp.) were /i ] ! issues has i J. From 1996 to 1997, 25 of
recovered from air sample taken using Bufter B. Floor buffing may be potential source of the 58 d d i t,a43% i rate; 15 of the 58 indicators
environmental contamination vn u ward housing immunocompromised patients. Bufting (26%) demonstrated a decrease' and 18 of the 58 indicators (31%) remained equal in
equipment varies in its ability to aerosolize tungal spores which could potentially become a compliance. There has been an i lmusem on ion issues, engi

source of nosocnmial infection and may need to be compared and evaluated prior to use. needs and, finally, a of p { dh flecting changes in waste disposal,
Dedicated cleaning and buffing equi should be idered for areas such as o exposure control plans, body substance lsolntion. and other issues related to regulatory
BMTU. compliance.

M 9 ~Community-Acquired” MRSA and MSSA: How Often Arc They Community- M I o

Acquired? *KATHRYN B. KIRKLAND. WANDA LAMM. CONNIE CLARK.

Duke University Medical Center. Durham, NC. Nash General Hospital, Rocky Mount. NC
In recent years. there has been increasing concern that methicillin-resistant

Staphylococcus aureus (MRSA), once considered a pnmanl\ nosocormal infection. is being
spread in the community. We studied cases of staphy) i ion and i ionata
292 bed community hospital to determine the proportion of “community-acquired” MRSA
and methicillin-sensitive S. aurcus (MSSA) infections that were likely 1o have been acquired
outside the healthcare setting. Using CDC definitions for nosocomial infections. we
identified 91 patients with MRSA colonization and infcction during 1997: 83 paticnts with
MSSA identified during the fourth quarter of 1997 were used for comparison. We
determined whether the patients were admitted from home or a healthcare facility. and the
number of hospital v1sns during the 2 years pnor to admission. We defined a true

quired case as coloni or in a patient d from home. with
no hospitalizations or emergency room (ER) vnsxls wnhm the preceding 2 years. Sixty -nmc
percent of both MRSA and MSSA cases were infections. the inder were colonization.

Twenty-one (23%) of the 91 MRSA cases and 10 (12%) of the 83 MSSA cases werc
nosocomially-acquired. However. of the 70 “community-acquired” MRSA cases. 26 (37%)
were admitted from other healthcare facilities. 15 (21%) had been hospitalized during the 3
preceding months, and. in the 2 preceding years. 18 (25%) had been hospitalized. and 6 (Y%)
had had emergenC\ room (ER) visits. Thus only 4 (6%) of 70 “community-acquired” MRSA
cases met our definition of true d. Among the 73 “community-acquired”
MSSA cases. 14 (19%) were admitted from other healthcare facilities. 18 (25%) had been
italized during the 3 p g months, and, in the 2 preceding years. 15 (21%) had becn
hospxtalwed and 16 (22%) had had ER visits. Overall, 10 (14%) of 73 “community-
acquired” MSSA cases met our definition of truc community-acquired. Most cascs of
“community-acquired” MRSA and MSSA colonization and infection occur in paticnts who
have had subsmmlal contact with hospuals and other hcalthcare l‘acxllues suggesting that
these infe i

10 bep ty ially

The effect of bloodstream hospital infection by Staphvlococcus aureus
resistant to methicillin on the mortality and the length of hospital stay.
MARINA MOREIRA, EDUARDO A.S. MEDEIROS, ANTONIO C.C. PIGNATARI:
SERGIO B. WEY. DENISE M. CARDO. Escola Paulista de Medicina, UNIFESP,
Brazil
Objectives - To identify the attributed mortality rate of bloodstream nosocomial
infection by Staphylococcus aureus resistant to methicillin (MRSA) and its effect
thought length of stay.
Disign - Case-control study. Setting: Hospital S3o Paulo da Universidade Federal de
Sdo Paulo, ‘a 660-bed, tertiary-care teaching hospital in S#o Paulo, Brazil. Patients:
Seventy one adults p with nc ial-acquired MRSA bacteremia diagnosed
between January 1, 1991, and September 30, 1992, and 71 MRSA-free controls were
matched by the following criteria: age, sex, underlyng disease, surgical procedure.
same risk time and admissiom date.
Results - The incidence of pauents wnh hospital sepsis due MRSA accounted for
73,22% of the patients with hospi infection due Staphylococcus aureus
. The mortahty rate of the cases was 56,33 (40/71) and 11,26 (8/71) of the controls.
The attributable mortality rate was 45,07% (OR=17,0: IC 95%=3,58 - 202.26;
p=0,000001). The length of hospital stay median time was of 32,55 days for the cases
and 29,75 for the controls (p = 0,32).
Conclusion - The bloodstream hospita) infection by MRSA it itself does a high level
of mortality independently from the patients base disease.

MIi I

Impact of Cost-Controf Measures on the Duration of an

Outbreak of Methicillin-Resistant Staph. aureus (MRSA) on a
Cardiothoracic Surgery Unit (CSU)

STEFAN WEBER®*, STEFAN ZIESING, PETRA WEBER, ANDREAS KLOS, INGRID
HINRICHS and DIETER BITTER-SUERMANN

Hannover Medical School, Hannover, Germany

In December 1986, we detected an outbreak of MRSA on a CSU of a University
affiliated hospital. The incidence of MRSA raised from 4.7 / 1000 patient days (pd).
to 43.8 /1000 pd. We recommended standard barrier precautions according to
international guidelines, We were not able to assess compliance to our
recommendations. However, rates of MRSA colonization decreased from January to
March 1887 to 1.4 / 1000 pd, only to raise again in Aprit and May 1997, with a rate of
14.8/ 1000 admissions with 2 deaths reported. Pulsed Field Gel Electrophoresis
showed that the outbreak strains from December and April/May were identical,

The recommendations were not followed due to the costs of these measures.
Notably, staff and patients were not screened for nasal carriage, isolation guidelines
were not followed as strictly as was requested. We identified several possible
patient to patient transmissions, one cass of patient (child) to visitor (mother)
transmission or vice versa, and one physical therapist who carried the outbreak
strain in her nares. Several inservices were done to improve standard barrier
precauﬂons and screening procedures, During this second outbreak, half a unit was
g for MRSA pati only. MRSA isolation rates went back to normal in
June/Juty 1997

The second outbreak had a substantial impact on hospital revenues. A
conservative estimate projected a loss of approx. $ 150,000, predominantly because
less patients could be admitted to cardiothoracic surgery units at that time. We
conclude that the costs of the second outbreak of MRSA outnumber the saved costs
of the first outbreak at least by a factor of 50.

MIi2

Infection Control Practices and Mupirocin; A Good Team to Combat
Methicillin-Resistant Staphylococcus Aureus (MRSA) in a Neonatal Intensive Care Unit
(NICU). *B. GRIFFITH, R. CHOTANI, S. HARRINGTON, L. KARANFIL, F,
NORTHINGTON. T. PERL, Johns Hopkins Hospital, Baltimore, MD

MRSA i ions are d ing in The most modes of
MRSA are through breaks in infection contro! practices and from person to person. Because the
anterior nares is the ecologic niche of S. aureus. culmres of this body site are used to identify
MRSA carriage. Infection control practi ) alone are frequently
inadequate to control MRSA clusters/outbreaks. A 26 week preterm infant was colonized in 8/96
with MRSA from an endotracheal tube (ET) culture in our 36 bed level 111 NICU. In 10/96, a full
term infant (3120 grams) colonized with MRSA (ET culture) was identified. Surveillance culiures
(anterior nares) of alt NICU patients (n=32) were performed on 10/30/96. No further MRSA
carriers were identified. On 11/30/96, the second colonized infant developed our first ial
MRSA bloodstream infection (BS1). Pulse field gel el ph is (PFGE) led that both
patient isolates were epidemiologically related, differing by 2 bands. Contact Precautions and
private rooms/cohorting were utilized for both infants until discharge. Strict handwashing policies
were reinforced. December 1996 surveillance cultures of the NICU patients and health care
workers (HCW) (n=132) did not grow MRSA. No further isolates of MRSA occurred until
5/27/97 when an infant with icthyosis developed a MRSA BSI. Repeat surveillance cultures in all
NICU patients (n=30) identified 4 additional MRSA carriers, one of whom developed a MRSA
BSI. PFGE demonstrated that all isolates were identical and epidemiologically linked to the two
isolates from the original cluster. Repeat surveillance cultures of HCW's (n=135) revealed 2
carrlers of MRSA. Both staff members and 4/5 puuem carriers were treated with intranasal

p . After they were recultured and ined negative for MRSA. On 7/30/97.
follow-up surveillance cultures of NICU patients (n=31) did not reveal MRSA.. Isolation.
handwashing, and other infection control ices were 1in eli ing MRSA from
the unit. Intranasal mupirocin was a usefu) adj to infection control p to controi

MRSA from known site of carriage in our NICU.
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Longitudinal Surveillance and Control of Methicitlin Resistant
Staphylococcus aureus (MRSA) with Pulsed Field Gel

Electrophoresis (PFGE). *TIMOTHY J. BABINCHAK, EDWARD B.
ROTHERAM, JR., MALCOLM SLIFKIN, and CAROL RENNER. Allegheny University of
the Health S and Allegheny General Hospital, Pittsburgh, PA.

i ol nath

MRSA conti to be a sigx ity affiliated
teaching hospitals. Prospective surveillance of 301 MRSA |solates wnth PFGE was performed
from January 1994 through December 1997, in our 750-bed tertiary care teaching hospital.
PFGE was performed by standard SMAI restriction endonuclease enzyme digestion of
chromosomal DNA. Types and subtypes were classified ding to their first app on
PFGE and genetic d as ¢t ized by fr: differences as compared to
previously identified isolates. Thirty-two different patterns were recovered over the four year
study period. These patterns could be grouped into twelve types with 20 subtypes. Type A was

the predominant pattern and d 68% of the isolates (206/301). Type A was the endemic
ism in our institution as well as the ity, and has d stable throughout the
study period. Nine types (D-L) appeared only sporadically. Their p being ient and

apparently limited by effective barrier isolation methods. Combined with active nasal and hand
surveillance cultures, PFGE was able to fink 12 health care workers with nosocomial outbreaks
in 3 instances over 4 years (types A, B, and E). PFGE quickly identified the extent of the
outbreak, identified and linked involved health care workers and documented patient to patient
transmission. Subtype analysis was crucial in delineating involved health care workers and
pane-nts in the outbreak involving the endemic strain as the isolates were otherwise

ishable. Our longitudi study has shown PFGE 1o be useful in distinguishing
ial outbreaks from end 1dcnuﬁcanon and control of types introduced
from the ity, and d ion of 1 ission of MRSA. Real time use
of PFGE allowed lhe rapid ldentlﬁcanon of colonized health care workers prompting treatment
and combined with barrier isol jons limiting the spread of MRSA.

MIi4

The Risk of MRSA Bacteremia in Inpatients with Chronic Ulcers.
MARY-CLAIRE ROGHMANN, ANWAR SIDDIQI, KAREN PLAISANCE, HAL
STANDIFORD. VA Maryland Health Care System, Baltimore, MD.

The prevalence of MRSA colonization is higher in patients with wounds,
ulcers or other areas of skin breakdown. Chronic ulcers, related to diabetes, peripheral
vascular disease or immobility, are common in the geriatric population. We performed
a cohort study of patients with chronic ulcers to quantitate the risk of MRSA
bacteremia in this population. Over a five year period (1/90-5/95), 911 patients with
chronic ulcers (CU), as determined by ICD9-CM code search, were admitted to the
VAMC. During this time period, patients with skin breakdown such as CU were
routinely cultured for MRSA. Computerized databases cc microbiology
records, admissions and demographic factors of the cohort patients were reviewed and
data was abstracted. Of these CU patients, 60% (545/911) had their CU cultured to
detect MRSA and 30%(166/545) of these patients had their CU colonized with
MRSA. CU patients with CU MRSA colonization were admitted more frequently
(median {range]:1 day [1-25] vs.1 [1-9], p=<0.01, Wilcoxon Rank Sum Test); and for
longer time periods (median [range): 47 days [1-435] vs.19 [1-410], p=<0.01)
compared to CU patients without CU MRSA colonization. In addition, they were
more likely to have a decubitus ulcer (96% vs 92%, p=.08, chi-square) compared to
non-colonized CU patients. MRSA bacteremia occurred in 4% (36/911) of CU
patients during the study period and in 6% (32/545) of CU patients with CU cultred
to detect MRSA., CU patients with CU MRSA colonization had an increased risk of
MRSA bacteremia (RR 16, 95% ClI, 6-44) regardless of type of ulcer. In 16 of the 29
patients with MRSA bacteremia and CU MRSA colonization, the MRSA colonization
was known to precede the bacteremia. This cohort study identifies CU patients in an
acute care setting as a high-risk population for MRSA bacteremia. This population
should be targeted for interventions.

Sersening “High Risk” Patients for Methicilin-Resistant Staphylococcus
aureus (MRSA) on Admission: Is it Cost-Effective? G. PAPIA*, M. LOUIE, A. TRALLA,
C. JOHNSON, V. COLLINS, and A E. SIMOR, Department of Microbiology, SD Laboratory
Services, Sunnybrook Health Smence Centre Univ. of Toronto, Toronto, Ont., Canada.

The number of p t ted or col d with MRSA has increased markedly in
Ontario since 1695, , and has increased to approximately 4% of all S. aureus isolates in our
hospital. We wished to determine whether screening “high risk” patients for MRSA on
admission to hospital would be a cost-effective method of control. From June 1, 1996-
May 31, 1997, all patients directly transferred from another hospital or nursing home, or
who had been hospitalized in the previous 3 months, were screened for MRSA within 72
hrs of admission. Specimens included nares, perineal, wound, and catheter exit site
swabs, cultured on mannitol-salt agar. A case-control study was done to compare
characteristics of patients with MRSA from those without the organism. Laboratory costs
for MRSA screening and the costs associated with impl ion of MRSA infecti
control measures (private room, gloves, gowns, decolonization therapy) were calculated.

A total of 3,673 screening specimens were obtained from 1,743 patients. MRSA was
found on admission in 23 (1.3%) patients, representing 38% of the 61 patients with MRSA
identified in our hospital during the year. Fifteen (65%}) patients had been transferred from
another hospital or long-term care facility. MRSA colonized patients were more likely to
have been hospitalized outside of Canada in the previous 3 months (OR 7.8, p=0.06), or
to have been transferred from a nursing home (OR 6.4, p=0.04). MRSA patients were in
isolation for an average of 36 days. The laboratory cost for each specimen was $6.12
(materials, $1.03; labor, $5.09), for a total of $22,499.00/yr (CDN), and $977.30 for each
MRSA patient identified. The average cost of implementing recommended infection
control measures for patients colonized with MRSA was approximately $4,640.00 (CDN).
It early identification of MRSA colonized patients prevents a single case of nosocomial
MRSA infection or prevents even a few cases of nosacomial transmission of MRSA to

(M16

Prevalence of Methicillin-Resistant Staphylococcus aureus
(MRSA) Among Patients Visiting the Emergency Room at a
Tertiary Hospital in Brazil. *J. RIBEIRO, J.M. BOYCE, F.D. VIEIRA , E.C.
RIBEIRO, J.B. TAJRA, R.M.ALMEIDA, Hospital de Base, Brasilia, Brazil,
and Miriam Hospital, Providence, RI.

In a number of geographic areas, an increasing percentage of patients
(pts) with MRSA are found to be positive for the organisn within 48-72 hrs of
admission. This trend suggests the possibility that MRSA may be common in
the community, which if true, might promote frequent empiric use of
vancomycin in patients admitted with infections. We conducted a prospective
study to determine the prevalence of MRSA among pts seen at an emergency
room/observation unit (ER) at a tertiary hospital in Brazil. During a 5-month
period, pts admitted to the ER on Mondays - Thursdays, and who were
present less than 48 hrs, were included in the study. Moistened swabs were
used to culture anterior nares, and swabs were plated directly and placed in
enrichment broth. Susceptibility tests were performed using a Vitek machine,
and oxacillin resistance was confirmed using oxacillin-salt agar screening
plates and BBL Crystal ID system. Among 600 pts cultured, 145 (24.2%)
were colonized with methicillin-susceptible S. aureus. Four pis (0.7%) were
colonized with MRSA. Three of the 4 pts with MRSA had one or more
previous hospital admissions in the preceding year. One patient had no
previous exposure to a healthcare facility. We conclude that the prevalence of
MRSA among pts visiting the ER is very low (0.7%) and that empiric use of
vancomycin for suspected community-acquired S. aureus infections is seldom

other patients, the costs of this screening program are justifiable.
M I 7 Misclassification of Susceptible Strains of Staphylococcus aureus

as Methicillin-Resistant S. aureus (MRSA) by a Rapid Automated
Susceptibility Testing System. ‘JULIVAL RIBEIRO, F.D. VIEIRA, TOM KING,
JULIA B. D'AREZZO and JOHN M. BOYCE. Hospital de Base, Brasilia, Brazil;
and VA Medical Center and Miriam Hospital, Providence, RI.

Misidentification of susceptible S. aureus as MRSA may lead to inappropriate
use of vancomycin and unnecessary infection contro! measures. Most strains of
MRSA are multi-drug resistant, although occasional strains may be susceptible to
most non-beta-lactam antibiotics. .During a recent survey of S. aureus colonization
among patients at a tertiary hospital in Brazil, 6 isolates were identified by a Vitek
machine (ustng GPS-BS cards) as resistant to penicillin, oxacillin and other beta-
lactams, but susceptible to most non-beta-lactam antibiotics. During the same time
period, 2 isolates with similar characteristics were identified as oxacillin-resistant by
Vitek GPS-SA cards at a hospital in California. We studied these 8 isolates using
standard disk diffusion and agar dilution methods, oxacillin-salt agar screening plates,
BBL Crystal ID system, and PCR assays for the mecA gene. Known MRSA and
susceptible control strains were included.

All 8 study isolates were resistant to penicillin, but susceptible to oxacillin,
nafcillin, Augmentin, and ceftizoxime by disk diffusion tests. All had oxacillin MICs
of < 0.5 ug/ml by agar dilution tests, and were oxacillin-susceptible by BBL Crystal
ID. None grew on oxacillin-salt agar screening plates. None were positive for mecA
gene sequences by PCR. Moreover, all were susceptible to oxacillin when tested by a
Vitek machine using GPS-101 cards. We conclude that some oxacillin-susceptible S.
aureus strains may be misclassified as oxacillin-resistant (MRSA) by the Vitek system
when certain GPS cards are used. Further studies are needed to identify the cause of
the problem.
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M 2 I Nosocomial Infections Surveillance must be Evaluated to be Trusted: an
Evaluation Study on a French Surgical Site Infections (SS1) Surveillance Network.
A. SAVEY®, M.-H. RICHARD, |. GENDRE, J. HAJJAR, G. PINZARU, J. FABRY and 1SO Sud-Est
Study Group. C.CLIN Sud-Est, University Hospital - Lyon, France.

The Infection Control Coordinating Center of South-East France has implemented a network
for a multicentric continuous SSI surveillance based on the NNIS system methodology. More
than 130 surgical units (SU) have voluntarily participated for at least 3 months, since 1995. An
evaluation study of the network has been planned in 1996 {Feb.-April) to assess the data quality
and to improve surveiliance methodology. Allthe SU participating to the network during the 2nd
trimester of 1985 have been considered (#28) and were visited by an indspendent trained
practitioner (considered as a gold-standard): 1) to investigate by & questionnaire the organization
of surveillance and results utilization, 2) to compare the # of patients registered in operating
programs to the # of patients included in the database (exhaustiveness), 3) to check data quality
and patient postdischarge follow-up on a representative sample of 159 patients (82 non infected
and 77 with SSI) among the 3250 patients included for that 3 month peried. An estimation of
sensitivity (Se) and specificity (Sp) has also been calculated. 79% (22/28) of the SU organized a
specific diffusion of the results and 79% (22/28) directly used the surveillance results to promote
p five actions. Exhaustiveness rate for patient inclusion reached 77 % (errors from +3 to -40
patients per unit). 88.2% of the 3028 items included in the database were identical with the
inforraation recorded by the investigator in the 159 medical charts; 4 diagnostic errors were
noticed (3 talse positives and 1 false negative), corresponding to an estimated Se of 57.2% and
Sp of 99.9%. Only 62.3 % of the panems have baen observed during a 30 day post-operative
period as recc ded. Ext , data collection and definitions of problematic items
could be improved. The item *date of Iasl contact with the patient’ will be added to encourage
foliow up after discharge. A regular evaluation is needed to assess surveillance accuracy and,
particularly in a network system, to make that tool be trusted by the participants.

MM 22 DEFINING THE ANTIBIGTIC PROPHY LAXY FOR THE OBSTETRIC PATIENT

THROUGH AN EPIDEMIOLOGICAL APPROACH

STARLING, C E.F.: RIBEIRO, AL J.. COUTQ, BRGM.
Felicio Racho Hospital (1R ). 13ele Horizonte, MG. Brazil

Introduction: HFR is a gencral hospital with 400 beds. 30 of which arc obstetric. In the
present study. our mam objective is to m\esugutc the efficacy of a prophylactic antibiotic
{ATB)asap of ion (NI, identifying the patienis that
benefited the most (rom this Methodoiogy: a prospective cohort study. carried out
between june/92 to March/97. The control group is made of paticnts who underwent a
Cesarean section (C-section) and did not receive ATB, and the case group consisted of
patients who underwent a C-section and reccived ATB (1 gr. of cephalothin afier clamping
the umbilical chord). [n the statistical comparisons. any p-value < .10, in bilaweral iests was
considered significant. For the variables below. we compared the cases of NI in the presence
of ATB versus absence of ATB: age < 20 years old. PIH (P y-Induced Hyp )
patients transferred from other hospitals. diabetes. cori ionites. urinary tmct
corticolcrapy. long-term vesical catheter. gross contamination. intra-uterine death. obcsiu. C-
scction oliowing labor. general ancsthesia. C-section time > | hour. morc than 4 vaginal
examinations. membranc rupture. labor > 6 hours, Results: data from 3998 C-scclions were
analyzed. In the bivariate analysis. ATB was effective asa Nl p inonly 8 si

gross contamination (RR = 0.0: p = (1.063), C-section following labor (RR — (1.3; p = (1.098).
more than 4 vaginal examinations (RR = 1.2 p = 0.011). long labor (RR = 0.3 p= 0.030.
and membrane rupturc for morc than 6 hours (RR = 0.2: p = 0.021): in the 499 C-sections
that received ATB, there were 6 NI (1.2%). and in Lthe 241 that did not receive ATB. there
were 14 NI (5.8%) with an RR for ATB = 0.2 (p = 0.001). As for the paticnts without any of
these risk factors. even though 468 of them reccived ATB. there were 1.3% of NI (6 cascs).
against 1.3% (41 cases) in the 2790 cesareans without thesc risk factors and without ATB (RR
=0.9: p=0.916). Conclusion: the study allowed us to identify paticnts with greater risk of
N1 and 10 optimizc the use of prophyviactic antibiotic in cesarcan section,

M23 Objectives, Rationale and Baseline Characteristics of a French Network on
the Surveillance of Nosocomial Infections Among Postpartum Women.
P. VANHEMS. F, TISSOT-GUERRAZ. G. PINZARU, R. GIRARD, A.S. RONNAUX-
BARON, C. HAOND, C. MEFFRE, J. FABRY and the MATERNITY-NETWORK
SURVEY. Centre Hospitalier Lyon-Sud and Univ. Claude Bernard, Lyon. France.
To estimate the incidence, of nosocomial infections (NI) among pospartum women, we
started a surveillance network in the maternity units in the South-East of Fldnce The
units were enrolied in a voluntary way. One data collection form int fe

M 24 Thirty Six Months of Continuous Surgical Site Infection (SSI)

JOHN M. HOOD, The Royal Hospitals, Belfast, Northem Ireland, BT12 6BA.

Surveillance: Use of Statistical Process Control (SPC) P Charts in
Analysis. EDWARD T.M. SMYTH*, GERARD MCILVENNY and

diagnoses and risk factors was filled up for each delivery. Data werc \em to the
coordination center every 4 months which provided a global analysis and a specific one
per each unit. The rates of NI were separatly reported for 100 vaginal deliveries (VD)
and for 100 cesarean sections (CS). We are reporting the baseline characteristics and the
results of the first 4™ months of surveillance (From January.Ist to April, 30" 1997, 17
units got included. Among a total of 5,831 deliveries (expected number #6,983,
inclusion rate: 83.5%}, we recorded 16.6% CS. Their NI rate was 7.8% compared t0 a
2.2% Nl rate in VD (p<0.001). The most frequent Nls were endometritis (#50. 47% of
NI) for VD and urinary tract infections (#30, 40% of N1) for CS. N1 associated factors
(estimated by their odd-ratio: OR) are reported below:

Vaginal delivery (n=4,865)  OR of NI Cesarean section (n=966) OR of NI

(95% CI) {95% CI)
Membrane rupture>12 hours 2.8 (1.5-5.5) Prophylactic CS 0.6104-09)
Blood loss2800 ml 5.1 (2.6-9.8) Hyperthermia during fabor 2.4 (0.9-6.4)
Vaginal examinations=5 1.7(1.1-2.4)
Forceps use 16¢1.1-2.5)

The resuits of the multivariate analysis will be presented. Specific preventive measures
should be associated to the standard procedures according to the type of delivery.

A project was instituted to conti ly itor the incid of ical
site infection (SS) in the Surgical Di of The Royal Hospitals, Belfast,
Northem Irefand in January 1995. Employing optical y (Formic
Limited, London, UK) a SSI questionnaire was designed which included | rolevant
data on the Nati (NNIS) §
for Surgical Site | i 0 the SSI risk index. Scannlng of oompieled

ires was followed by dam g for ion and ion of

emors. The contents of the database were then- analysed by the Quality Control
module of Statistica (StatSoft, Inc., Tulsa OK) and the relevant P chart
constructed. A total of 7,668 surgical p d were recorded. SSI lend

ives {0 analysis by P chart methodology. Control charts lor attributes are
applicable to snualions when Rt is necessary to comrol 8 distinct quality attribute
such as the number of SS) per 100 surgical procedures. The vertical or Y-axis in the
P chartis soaled in terms of proportions {percentages). Data were analysed using
$S1/100 surgical p with 12 deviati (o) rep g upper and
lower waming limits. (UWL and LWL) respectively and 13c repi iting upper and
lower control fimits (UCL and LCL) respectively above and below the mean. P
charts may be constructed employing crude SSI rates or may be refined using the
S8l patient risk index. The crude SSI rate for all procedures and.clean surgery was
2.78% and 1.17% respeciively. Using the SSI risk index, the adjusted SS! rates for
all procedures were 0.97%, 4.51%, 14.23% and 27.27% for risk indices 0, 1, 2 and
3 respectively. P charts allow continuous monitoring of SSi rates and using patient
risk indices may aliow interhospitai comparisons to be made. Many govermmental
bodies are arguing for some form of national league tables regarding nosocomial
infections. SPC charts may be one way of providing an easy to understand visual
format that would be prable to most itoring authorities.

M 2 5 Is Targeted Surveillance Sufficient to Identify Problems in a Timely Manner?
Findings from Surgical Site Infection (SSI) Surveillance aficr an outbreak in
Cardiothoracic (CT) Surgical Proced at a Uni ity Hospital, *MARY ANN BORDNER,

CYNTHIA WHITENER, PennState Geisinger Health System, Hershey Medical Center, Hershey PA
Infection surveillance has shifted from comprehensive to targeted methods,
rotating surveillance sites. This approach evolved due to increased time demands and
cost containment pressures facing the medical ity. The ad of targeted
surveillance should be weighed against the potential for delayed recognition of problem
areas or missing an outbreak attogether. In early 1995, an increase in SSI rates,
especially deep infections (DSWI) was noted by physicians in patients undergoing CT
surgical procedures. In response, surveillance and data analysis were increased (J-) 95).
Interdisciplinary meetings with staff from CT Surgery, Anesthesia, OR, Perfusion, and
Infection Control were held to provide feedback of surveillance data and to discuss issues
and concems. Although the reasons for the increased infection rates were not identified,
the SSI rates returned to those before the outbreak and CT surveillance and meetings
were discontinued (June 96). Within a year an increase in SSIs was again noted by staff

and surveillance was re-instituted -3 97). ¢ LS L3

1194 1D94 3195 J)DO95 JJ9% D9 J-J97 LS97*
No. procedures 157 157 238 203 241 279 206 18
DSWI (total SSI) 1(8)  4(8) 10015 Y08 2(5 2 5 (%
DSWI rate (%) 0.6 2.5 4.2 4.4 08 07 23 0.8
SSlrate (%) 5.1 5.1 6.3 8.9 2.1 1.9 32 42

* data incomplete

The role of increased surveillance and/or continuing education and awareness efforts on

the SSI rates remains unclear. Time and financial demands necessitate choices and

prioritization, however targeted surveillance may miss important events or delay their
gnition. This p ial must be idered when interpreting the results of targeted

surveillance, and in determining the appropriate surveitlance method.

M2é6

A PROPOSAL FOR SURVEILLANCE OF SURGICAL INFECTION AFTER
PATIENT DISCHARGE

STARLING.C: PEIXOTO. M.L.B.: COUTO.B.
Sio Francisco de Assis Hospital. Belo Horizonte. MG, Brazil

INTRODUCTION: between 19% and 65% of surgical site infections (SSI) are diagnosed
afier patient discharge. Despitc this alarming fact. the sur\mlldncc of the discharged patient
still ins a great challenge for the lers of fection. duc to the high
costs and opcrational difficulties this surveillance requires. OBJECTIVE: (o cvaluate a
surveillance svstem of discharged patients based on reports from the susgeons. describing the
mcthodology uscd and the results obtained.
METHODOQLOGY: al the cnd of every month. all surgeons receive (personatly and hand
delivered) a letter containing the concepts and diagnostic critcria of SSI (CDC. 1992) and a
list with the name of their patients, the date of cach surgery. and questions about the aspect of
the wound at the time of removing the stitches, RESULTS: in the period between May and
September of 1997 the proposcd surveillance method for discharged paticnts was lested at the
Sdo Francisco de Assis Hospital (SFAH). Of a total of 617 surgerics undertuken in this
period. there were 20 SSI. of which 13 of thesc infections were diagnosed in the hospital
(65%) and 35% of them (7) identified in the surveillance of discharged paticnts. The rate of
SSI. calculated without the data of discharged patients. was 2.1%. mcrc.:smg o3 "’«. when
the SSIs diagnosed afier the discharge of the paticnt were incorp d into the caloul
CONCLUSION: the results show that the proposed method is feasible. having a minimum
cost since the necessary resources arce already incorporated into the rowtine of SFAH.
However. a personal cffort is nccessary. person to person. and @ mutual trust beiween
professionals involved in order to achicve a continuity in this process. which is crucial for
future analyses of epidemiological data.
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Same Day Surgery at a Cancer Referral Center. A Four Years Experience
with a 30 day Post-operative Surveillance Program. *DIANA VILAR-COMPTE, RODRIGO
ROLDAN, REBECA COROMINAS, SILVIA SANDOVAL, MARGARITA DE LA ROSA,
PATRICIA GORDILLO, PATRICIA VOLKOW. Instituto Nacional de Cancerologia (INCan),
Mexico City.

One of the most important changes in healthcare delivery during the past decads has been
the rapid expansion of ambulatory surgery. The rates of surgical site infection (SSI)
reported for same day surgery (SDS) tend to be low. Only a few have either validated their
prog or done post-di: ge follow-up. The INCan is a tertiary care cancer referral
center for adult patients in Mexico City. Between 2500.and 3000 surgical procedures are
done annually. approximately 10% are minor surgeries. In 1993 a surgical wound
surv program with post-discharge follow-up was started for inpatient and outpatient
surgeries. In the present study we investigated the rate of SSI's in SDS and the risk factors
associated to it. Between January 1993 and December 1996 all of the ambulatory surgical
procedures followed by the program were included and classified as infected or not
according to the 1992 CDC definitions for SSI. Rates per 100 surgeries were calculated and
OR's and 95%C\'s were calculated as appropriate. During these period the program
followed-up 1084 SDS. Twenty-five SSI were registered (SS| rate= 2.35). According 1o the
traditional wound class distribution, 884(83.1%) were class !, 134(12.6%) class II,
10(1%)class Hl, and 29(2.7%) fell into class IV (7 were not classified). SSI rate for each
class was: 1.7%, 5.2%, 0 and 10.3% respectively. Most of the procedures were excisional
biopsies performed by head and neck or soft tissue tumor’s departments. Conventional risk
factor for SSi such as obesity, duration of surgery, drains, staff surgeon and prophylactic
antibiotics did not show any statistically significant association. The SSI in our hospital for
SDS is consistent with previous reports. We did not find any significant associations. We
believe that post-discharge follow-up identified mare SSI’s than conventional nosocomial
surveillance methods; however the program has been: not validated and the best
surveillance method for ambulatory surgery has still to be defined.

M28 Pediatric Surgical Site Infections, 1991-1995. *CD CHRISTIE. AM
GLOVER, SF REISING, MM ZIEGLER. Children’s Hospital Med. Center, Cincinnati, OH.
Background and purpose:: Surgical site infections (SSI's) are serious complications of high-
volume, high-risk surgical procedures. Prospective surveillance records were reviewed in a
361-bed pediatric hospital to define the epidemiology and microbiology of in-patient SSI's
Methods: Active surveillance for in-patient SSI’s used CDC/NNIS/ACOS critena by review
of discharges, daily; and microbiology reports. clinic visits and surgical procedures, weekly.
Results: During 1991-5, 28,646 surgical procedures yielded 337 in-patient S5I's; rates were
class 1 - 1.3% (121/9406), class IT - 1 % (140/17,595), class 111 - 6% (56/945) and class 1V -
3% (20/700). 304 SSI's were reviewed (age. 2 days to 24 years: mean, 6 years). Among the
304 SSI's, 4 surgeons had 30-39, 2 had 20-29, 5 had 10-15 and 11 had 1-9 SSI's. Surgical
services were general (50%), neuro (16%), orthopedic (9%), cardiac (7%), gastro-intestinal
(7%). otolaryngology 6%, and genitourinary, nephrology and plastics (5%). In 300 SSU's.
CDC classification was superficial/skin (33 %), deep incisional (25%) and organ space (42%).
Onset was 2-99 (median 11) days. SSI's were detected (292) in the first admission (74 %),
post discharge (2%), or at re-admission (24%). 78% (239) of 304 SSI's yielded 361
pathogens: S. aureus (50), Enterococcus sp. (45), Coag. neg. staphylococcus (40). viridans
streptococci (17), other Gram positive acrobes (13), anaerobes (9), E. cofi (52). P.
aeruginosa (37), Ei l.? sp. (27), Klebsiella sp. (22), other Gram negative aerobes (34)
and Candida sp. (15). 31% were polymicrobial infections. In 51 SSI's post appendectomy
73% were perforated/gangrenous; 29 pathogens were isolated: E. coli (22). E. corrodens (2).
26 SSI's after solid organ transplants (liver - 19, Kidney - 6. heart - 1) yielded 23 pathogens:
Coag. neg. siaphylococcus (7), Enterococcus sp. (6). P. aeruginosa (5). 49 SSI's afier
neurosurgery produced 37 pathogens: S. aureus (15), Coag. neg. staphylococcus (12), E.
corrodens (8). 26 SSI's post orthopedic surgery yielded 25 pathogens: S. aureus (9).
Enterococcus (5) P. aeruginosa (3}, Enterobacter sp. (3). 21 SSI's after cardiac surgery for
malor congemtal defects yielded 16 pathogens: S. aureus (9), Coag. neg. staphviococcus (4).

Knowledge of the local epidemiology, bacteriology and drug susceptibility of
pedmnc inpatient SSI's directed appropriate perioperative antibiotic prophylaxis and therapy.

M29 rates in hip prosthesis surgery (HPS) in a community hospital in
RibeirfoPreto, Brazil. SG SANTUCCI. IF RABELLO. RBL COSTA. RX.C
FILHO, JR ROSSANEZ. RICARDO F. MOREIRA. Hospital Santa Lydia.
R.ibeinln Preto, Séio Paulo State, Brazil.

Many sophisticated surgical p (SP). such as HPS have been donc at 3 ®0Jocd

community hospital since l983 but it was only in August 1996 that a nosocomiat infection

control program (NICP) was staried there. Prospective active surveillance of SP at a crowded

operating room (OR) prompily showed many pmblems patients (pts) frequently did not get

showers before surgery, skin was i p d. surgical i were
improperly handied during surgery, and i iotic prophylaxis (PAP) was
inadequate. PAP never suned al lhe proper time. it often lasted more than 5 days. and oral
p jons of the antit were frequently prescribed. Our NICP proposed basic inft

control measures based on current i i ideli that i d proper patient skin

care, reduced number of people at the OR, a PAP that started always at the anesthesia induction .

parenteral, and lasted 48 hours or less, and tuclung at the OR to cxplain to surgoons proper
handling of surgical i We the i ion rates (IR). lity and
appropriateness of PAP in HPS in two periods: period I (August 95-Aug 96). retrospectively.
and period 11 (September 96-Aug 97). prospectively. Patienis were followed for at lcast 3
months. We calculated the direct costs of surgical site infections (SS1) of HPS. There were 90 pts
at period L. 7 (7.7%) developed SSI, 6 (6.6%) had to remove the prosthesis, 2 (2.2%) had clinical
sepsis. and one died (mortality rate 28.5%). The SSI direct costs were about $21.000. No pt
received appropriate PAP. Therc were 91 pts in period I1. 4 (4.4%) developed SSI. 3 (3.3%) had
10 remove the prosthesis. but no pt had sepsis or died. Ninety (99%) received appropriate PAP,
The SSI direct costs were about $10.500. All SSI in both periods were detected in average 3

weeks after the SP. We d that basic infection control were still not in usc in a
hospital with sophisticated surgical proced We d to reduce the waste of resources in
PAP by having a high compli rate of the We d d a reduction in HPS i i

rate and many other SP probably benefited from our NICP. More time is needed to cstablish if
the SSI HPS raic will decrease to reach the intermational literawre lcvels.

M3° Modifiable factors associated with surgical wound infections in
Coronary Artery Bypass Surgery (CABG). HEWITT C.
GOODPASTURE.

PAULA G. GHAZARIAN, JULIE L. COX J. JEAN A. CLARK. Via Chuisti
Regional Medical Center 929 N. St. Francis. Wichita KS 67214-3882.

This study utilizes multivariate regression with severity adjustment on 425 CABG
patients to assess surgical wound infoction outcome correlations with over 800
paticnt, ptocedure or process variables. (Intcrnational Severity lnformation
Systems. Inc. Salt Lake City UT.) Significant corrclations to surgical wound
infections were defined as p <.05 (Wilcoxon Rank Sums). Results confirmed
accepted risk factors for surgical site infections such as longer incision to close time
(p=.003), history of diabetes (p=.01), or increased scverity index (p=0001). The
study also identificd factors that have not previously been well described: fow
admission albumin (p=.04), low maximum albumin during hospitalization
(p=.0001). left ventricular end diastolic pressure in heart catheterization (p=.02).
previous Myocardial infarction (p=.001). return to the operating room (p=.001).
longer duration between CABG and postoperative activity (first incentive spirometer
|p=.002], first danglc |p=.003]. first up in chair {p=.005] & first ambulation
|p=.004). longer intubation time (p=.001), longcr time on bypass pump (p=.04).
cardioplcgia solution temperature (p=.009) and volume (p=.003). usc of
postoperative diuretics (p=.03). and usc of anticmctics postoperatively (p=.02).
This information presents not only better predictors of infection. but adds new
possibilitics with specific CABG process variables that could be altered to reduce
infection risk.

M31

Surgical Site Infections is Not Necessarily a General Catastro-
phe for Health and Social Welfare. *K. B. POULSEN and A. GOTT-
SCHAU, Statens Serum Institut, Copenhagen, Denmark.

A group of 1301 patients were interviewed by self-administered
questionnaires at the time of a surgical intervention during hospitalization.
They were followed up at least once at a median time of 5.5 and 10 months
postoperatively. The consequences of Surgical Site Infection (SSI) diagnosed
by a surgeon during admittance were analyzed for 58 infected and 648 con-
trols. Postdischarge SSI were analyzed for 263 cases and 767 controls.
Changes in health were measured by General Health Questionnaire, Activi-
ties of Daily Living index, self-assessed health and were analyzed by a ran-
dom coefficient regression model. It was found that the long-term prognosis
of general health was unaffected by SSI. We also investigated the consump-
tion of resources from family and friends, the use of home services and
number of contacts to general doctors. These data were analyzed by multiple
logistic regression. Significantly increased social dependence was found for
patients with SSI compared to uninfected patients. SSI did not cause excess
visits to doctors, even that 15% were prescribed antibiotics for a presumed
SSI Most of the SSI were found only after discharge and were thought to be
of minor importance, which may explain why no chronic impairment was
seen for patients with SSI. The causal relations between outcome and SSI
needs to be further investigated to find new preventable risk factors.

M32

PROPHYLAXIS OF NOSOCOMIAL INFECTION POST KIDNEY TRANSPLANT:
CEPHALOTHIN VERSUS CEFOTAXIME
STARLING.C.: LASMAR.E.. SILVA H.; URBANO.E: COUTO.B
Felicio Rocho Hospital (FRH). Belo Horizonte. MG. Brazil
Objective: cvaluaic the efficiency of (wo different schemes of antimicrobiotics for prevention
of infections in inmediate (up to 31 days) post-operative(PO)of kidney (ransplant:Cephalothin

(Group Awersus C ime(Group B).N lotagy:p ive cohort study of palicnis
(psy \\ho undcr\\cm 2 kidney \mnsplam at HFR bc\wccx\ July 1991 and Oct. 1996.The
ions(NT) were di g (0 the criteria and concepts of CDC 1988-

92.The patients of group A (171 pts) received cephalo(l\m t1g every 2 hrs during operation
and 1g every 4 hrs for 72 hours) and group B (127 pts) reccived cefotaxime (1g every 12 hrs
for 72 hours). Resulty: 298 patients who underwent kidney transplamt were evaluated:

3(27.%%)developed some type NI in PO.Of the 171 patients of group A. 70 of the cxhibited
NI (40.9%) while. in group B. of the 127 paticnts. only 13 (10.2%)exhibited NI (p-value <
(.0001).The patients of group A have 4 times the risk of getting NI when compared to the
patients of group B: relative risk (RR)=4.0. with a confidence interval of 95% (Cl) to RR =
12.32:6.90]. In regard 1o the severity of the patients operated on. classified according 1o the
score of the American Society of Anesthesiology (ASA). 95% of the patients of group A were
of ASA = 3 and 5% of ASA = 4. versus Y1% of ASA = 3 and Y% = 4 in group B (p-valuc =
0.399). In regard to the surgical procedurc. in group A an average of 4.5 hours (SD = 1.3}
was obscrved and in group B 4.7 hours. with SD = 1.4 hours (p-value = 0.573).In multivariate
analysis. the lenght of surgery was the only signilicunt risk factor for NI within (he vaciables
studicd (ASA. length of surgery, age. wound elossification, sex and prophylatic antibiotic). For each
hour of the surgery. the risk of NI increascs 1.7 times (N] = [1.29: 2.20): p~value < 0.001).In
this same analysis. the use of ccfotaxime showed to bc protection factor for
NL:OR=0.2(Cl={0.80:0.35}:p-valuc<  0.001).Conclusion:this study suggests that 3rd
generation cephalosporin is significantly more efficient than cephalothin in the prophylaxis of
NI in kidncy transplant. The colonization of the vesicle and of the skin by microoganisms
resistant Lo cephalothin could justify (his difference.
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Exposures to biood and body fluids (BBF) in acute care hospitals
(ACH): different prof iles when P! m fected vs fected source pati
Robillard P'?, Roy E , Pineault M'. Montrenl Department of Public Health,

M36

Diffe in reported | to blood/body fluids by
status of source patients. SCOTT CAMPBELL PAMELA SRIVASTAVA*.
DENISE CARDO, and the NaSH Surveillance Group. Centers for Disease Control and
P ion (CDC), Atlanta GA.

Montreal, Canada. > McGill University, Joint Departments of Epidemiol
Biostatistics and Occupational Health,

Objective: To compare BBF exposures reported to employee health services
(EHS) with respect to infectious status of source patients for HIV, HBV and HCV.
Methods: A surveillance network was impl d in 20 ACH throughout the province
of Quebec, Canada. Data on BBF exposures were collected by EHS through a
standardized questionnaire and a software provided to network members and are
transferred twice a year for analysis. Data presented here are from 10 ACH
participating to the network for at least 6 months in the period ranging from 03/01/95
to 09/30/97. Results: 2380 significant exposures (needlestick, cut, scratch, bite.
mucous membrane and non intact skin) were reported to the network. 1890 (79.4%) of
these were to identified source patients. 1529 (80.9%) were tested for at last one
infection (HIV, HBV or HCYV) and 201 (13.1%) were infected: HIV (6.2%). HBV
{4.1%), HCV (8.9%). The vast majority of infectious status werc known at the time of
exposure, For infected sources, the proportion of mucocutancous cxposurcs was higher
(30.4% vs 11.8%, p < 0.001), the proportion of physicians was higher (14.0% vs 8.7%.
p= 0.014) and the proportion was higher for hypodermic ncedles attached to IV line
(15.6% vs 8.8%, p= 0.009). Conclusion: Exposurcs presenting a lesser risk of
seroconversion ( sus and exp to needles withdrawn from an IV line)
are, in proportion, more reported to EHS when source patient is infected, reflecting
perhaps a lesser degree of underreporting of thesc exposures motivated by fear.
Physicians do not traditionally report their BBF exposures to EHS but appear to do it
more when source is infected.

gy,

While p P s to bloed are frequent among health care workers (HCWs),
the diff in i P by source patient (SP) status are not wei}
understood. To nssess these dlfferenoes we examined the following variables for exposures
reported in six hospitals participating in the National Surveillance System for Hospital Health
Care Workers (NaSH): occupation of exposed HCWs; type of exposure; and purpose of device,
circumstances of injury and depth of percutaneous injuries. From June 1995 through December
1997, 1514 occupational blood/body fluid exposures (1229 percutaneous, 191 mucous membrane,)
and 94 cutaneous) mvolvmg known SPs were reported to NaSH. For 1175 (78%) exposures, the
SP had negati for human i deficiency virus (HIV), anti-hepatitis C
virus (HCV), and hepatitis B surface antigen (HBsAg); 339 SPs were positive for HIV (188),
anti-HCV (205) and/or HBsAg (33). Most (154/1514 [82%]) of the 188 HIV-infected SPs had
AIDS or were symy ic for HIV infection. The 1514 exp were reported by 681 (45%)
nurses, 504 (33%) physicians, 184(12%) technicians, and 145 (10%) other occupational groups.
Of the 504 exposures reported by physicians, 28% (143) involved exposures to infected SPs,
compared wuh 19% (196/ 1010) for all other occupational gxoups For all groups combined
[¢ d for 27% (93/339) of exposures to
infected SPs vs 16% ( 192/1115) for non-| mfected SPs, and percutaneous injuries described as
superficial accounted for 46% (113/246) vs 35% (349/984), respectively. The percentages
reported for purpose of device and circumstances of injury did not vary by SP status. The resuits
were similar when analyses were restricted to HIV-infected SPs. Previous surveys have shown
that HCWs consider perceived SP status and the relative risk of the exposure before reporting an
exposure; these data suggest that HCWs are more likely to report lower-risk exposures if they
involve infected source patients.

M37,

Epidemiology of Needlestick and Sharp Injuries in a Children’s Hospital .
*Nalini Singh-Naz, Marie-Michéle Léger and Jeanette Morris. Children’s National Medical
Center, The George Washi Uni Washington DC
Background. Needlestick and other sharp i mJunes are important Occupational Health injuries.
Contaminated needlestick and sharp injury can transmit bloodborne pathogens to the heaith care
worker. This study describes the epidemiology of needlestick and sharp injury over a five year
period in a Children's Hospital.
Method For the ﬁve year period (1992-1997) all cases of needlestick and sharp injuries were
. All lete the incident report at the time of injury . Data was entered in

Epi Info 6 and in EPINET data base.
Results: Two hundred and ninety seven injuries were reported for an average of 5 injuries per
100 employees per year. The highest number of injuries occurred in nurses (36%), residents and
fellows (18%), ding MDs (15%) , technologist (7%) and phieb ists (5%). Most of these
injuries occurred during drawing blood (20%), surgery (19%), delivery of medication (14%), and
starting of 1V (14%). Device associated injury were with the needle with disposablc syringe
(34%), butterfly needle (17%), surgical instrument (15%) and IV stylet (11%), Most injurics
occurred in patients room (34%), operating room (22%), treatment room (14%) , and in
laboratory (9%). These injuries occurred during the transit for disposal (14%), sharps Icft in
inappropriate place (12%). whlle placmg in sharp container (7%) and recapping (6%). All

ph received and po: phylaxis was offered. Preliminary data of
the source patients revealed 6% positive for HIV and no seroconversion to date in our
employees.
Intervention: During the study period the needleless IV system and full service sharp
managcmem program providing prompt, regular removal and replacement of sharp container
was impl in 1994. Needl lexp hotline was introduced in 1997.
Conciusion: Prompt and appropriate disposal of sharps will significantly reduce the rate of injury
in health care workers. Prompt and regular removal of sharp containers helped to reduce the
injury during disposal into overfilled sharp container.

M38

Findings from the H immunodeficiency Virus {HIV)
Postexposure Prophylaxis (PEP) Registry: PEP Following
Occupational HIV Exposure. “SUSAN A. WANG AND THE HIV PEP
REGISTRY GROUP, CDC, Atlanta, GA

In the June 7, 1996, Morbidity and Mortality Weekly Report, the Public Heaith
Service recommended the use of combinations of antiretroviral agents as PEP
following certain occupational HIV exposures. Except for zidovudine, there is
little information on the use or toxicity of antiretroviral drugs in persons not
infected with HIV. The HIV PEP Registry was established by CDC, Glaxo

-Wellcome Inc., and Merck & Co., Inc., to collect information about the safety

of taking antiretroviral drugs for HIV PEP. The Registry confidentially collects
data on any heaith-care worker (HCW) who takes HIV PEP and who agrees to
enroliment in the Registry through a health-care provider. From October 17,
1996, through August 10, 1997, 85 HCWSs were prospectively enrolled in the
Registry. Sixty-eight percent (58/85) of the PEP regimens prescribed for these
HCWs consisted of at least three antiretroviral agents, Of the 53 HCWs for
whom 6 week follow-up was available, 25 (47%) completed the prescribed PEP
regimen, while 24 (45%) discontinued at least one PEP drug, and the
remainder finished modified regimens. Of the 24 HCWs who discontinued at
least one PEP drug, 17 (71%) stopped because of side effects attributed to
PEP and 3 (13%) stopped because the source patient was determined to be
HIV negative. Overall, 46 (87%) HCWs with follow-up reported some
symptoms while on PEP: nausea. (62%), fatigue or malaise (47%), vomiting
(23%), diarrhea (13%), headache (11%), and fever (8%). The Registry is an
important instrument for collecting data relevant to HIV PEP. Health-care
providers are encouraged to enroll HCWs who take HIV PEP by calling 888-
PEP-4HIV.

M39

Use Of Rapid HIV Test To Expedite Post-Exposure Prophylaxis
(PEP) P.KELLER BSMT MS CIC, L.GRAHAM RN BSN COHN,
L.KEHLER RN BSN, S.BORNGESSER BSMT, M.B.SNYDER MD*,
Sinai Hospital, Detroit MI.

Use of a rapid test (SUDS) to identify the HIV status of each known sourceptient
(pt) invoived in an occupational exposure (occexp) to biood or body fiuid was
initiated on 12/1/86. Only employee health (EHS) and ER have the ability to order
SUDS tests. SUDS {sensitivity 99.9%, specificity 99.6%) was chosen because
PEP for HIV should ideally be initiated within 1-2 hours of exposure, and patient
risk factors for HIV infection have shown poor correlation with results of HIV tests
in cases of occexp. COC recommendations were modified to eliminate reference
to viral titer of sources, since that information is not always readily available. The
decision to offer PEP (4 weeks of ZDV 200 mg TID, 3TC 150 mg BID, + Indinavir
800 mg TID for increased risk exposures) is based on the severity of exposure
and the results of source pt SUDS test. PEP had not been availabie to our
employees before this time. 185 occupational exposures were reported between
12/1/96 and 11/30/97, compared to 146 reported in ‘96, 16 sources were not
availabie for testing due to late reporting by exposed employees or pt refusal.
The source was unknown in 20 cases. 148/164 known source patients were
tested. 3 source patients were HIV pasitive by SUDS, and an additiona: source
patient was known HIV+. All 4 employees exposed to HIV and 5 employees
exposed to an unknown source elected PEP. No employee converted. Most
occexp were reported promptly, but documentation and follow-up in EHS need
improvement.

Conclusion: Use of a rapid test to identify HIV infection in source patients after
ocoexp provides an effective and timely method of identifying which employees
snould receive PEP after occexp, and helps to relieve employee fears.

M40

Impact of an Hepatitis B Vaccination (HBv)Program for
Health Care Workers (HCW)in Pediatric Hospital.
*GENTILE A,MAN C,Z0CCHI G,AMADO M,BICA C,DEL VALLE H, ROSEMFELD N,
LAMY P.Htal. de Nifios R.Gutierrez. Bs.As. Argentina

Hepatitis B vaccination program for HCW is a main component of
biosafety.To evaluate the efficacy of HBv in HCW and to detect
the risk factors associated with lack of schedule compliafite we
conducted a cohort study in a pediatric hospital in 1981-1%97
period. A 0-1-6 HBv schedule was offered; AntiHBs titers 210
mUI/ml{ELISA) were considered protective and those 2100 mUI/ml
were consider hiperresponsive. It was analized age,sex,occupation,
years of working, and the vaccination schedule compliance
according of Ministry of Public Health (MPH)rules. We vaccinated
1327 HCW, 76- of them {1008/1327) achieved the Hbv schedule.
Immunogenecity was measured in 61% of vaccinated HCW (615/1008
seroconvertion occurred in 89.3: (549/615), mean AntiHBs titer
was 168.2 mUI/ml (10.1-869.7 mUI/ml}. Hiperresponsiveness was
observed in 72 - (395/549). Risk factors associated with the
lack of the vaccine response were:27 yrs of HCW working RR=2.11
(1.343.32),p=0.001 ; age 240 yrs RR=2.33(1.49-3.65)p=0.0003 and
nurse job RR=1.79 (1.11-2.87)p=0.002. B.5- £ HCW (52/615} failed
to comply the MPH interval rules between 1st and 2nd dose
{X=379.7 days, 91-1642 days)and the 19.2+ of HCW(118/615),failed
to comply the interval between 2nd y 3rd dose (X=250.8 days,
181-1795 days)but no significant difference were observed in
both groups related to AntiHBs mean and range titers and the

of hyperresponsiveness.15.8% (210/1327) of HCW fail to comply
the vaccination schedule,occupation was the only risk factor
associated: odontologic and surgical nurses RR=2.20 (1.43-3.40
p=0.002 and maintenance workers RR=2.89(1.70-4.93) p=0.003 were
the high risk groups. An Ebv program allows to detect risk
factors and to modify the future attitudes.
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M4 | Preventing Disease Transmission: Evaluation of a Non-reusable
Syringe. AD ROSENBERG, GD ROSENBERG, *EH TOBIN,

LR KRILOV, LI GOOD, Hospital for Joint Diseases and New York University
School of Medicine, New York, NY, Albany Medical College, Albany, NY,
North Shore University Hospital, Manhasset, NY, Health Sciences Center
SUNYat Stony Brook, Stony Brook, NY;UNIVEC, Garden City. NY

Reuse of conventional disposdble syringes (CDsyrs) is associated with
transmission of blood-borne patfiogens. A non-reusable syringe (syr) containing
a patented locking/m/echanism (Univec® safety locking syr (USLsyr)) was
evaluated by 46 physicians and health care workers (HCWSs) attending an annual
anesthesiology conference (San Juan, PR, USA). Results of a confidential
questionnaire regarding syringe reuse were analyzed after respondents compared
characteristics of the USLsyr to CDsyrs. In a side-by-side comparison 98%
found the USLsyr comparable to CDsyrs with respect to handling, feel, size and
plunger movement. Of all respondents. 95% believed that the use of the USLsyr
could prevent syr reuse among HCWs. Forty-three percent of the respondents
indicated that they had reused CDsyrs from one patient to another in the past 5
years. Of the CDsyr reusers, 100% indicated that the USLsyr would prevent
reuse. Of all respondents, 96% believed there might be (60% strongly) a role for
the USLsyr in preventing reuse among intravenous drug abusers (IVDA).
Respondents see a role for the USLsyr in needle exchange programs (80%).
immunization programs (75%), clinics (71%), private offices (61%) and hospitals
(77%). The results suggest that the USLsyr is comparable in handling
characteristics to existing syrs and can be effective in decreasing reuse of syrs by
HCWs and IVDA.

M42

Eliminate Rubella: Screen and Evaluate (ERASE): A Community Program
to Ensure Rubella Immunity (RI) For Health Care Workers (HCWS) in Obstetrical (OB)
Practice Settings. TIMOTHY W. LANE, MARIA LOGAN, WILLIAM GRUCHOW,
CHARLES J. HANSEN. UNC-Chapel Hill, Moses Cone Health System (MCHS), and the
UNC-G, Greensboro, NC.

Despite CDC and ACOG guidelines recommending RI for HCWs, few states require or enforce
documentation of RI (DRI). As a result rubella and its sequela continue to occur in the general
population and HCWs. We previously conducted a national survey of >1,500 OB MDs in the
US (Infect Control Hosp Epidemiol, 1997;18(9):633-36.) regarding knowledge of their own Rl
and RI policy for HCWs in their practice setting. Twenty % of respanding OBs did not have
DRI and 66% of their practices had no policy for documenting HCWs RI. Because of the lack
of RI programs in practice settings, we developed an educational program to help eli
rubella by logi ing and eval (ERASE) for private office-based OB practices in
a mid-sized city of 200,000 in NC. Of 13 OB practi 8 agreed to 1 in the ERASE
program; 3 practices required Rl of their HCWs and were excluded. Two of the practices
without Rl programs refused participation. Rubella serology was provided as a free service by
the IC Program of the MCHS and vaccinations were provided at cost. A total of 111 HCWs
were evaluated: 58 HCWs (52%) had prior DRI by vaccine certification or positive serology; 53
HCWs (48%) did not have DRI. Characteristics associated with prior DRI (p<0.05) by X were
age <40 and female gender. Forty-eight of the 53 HCWs without DRI agreed to serologic
screening and 7 of 48 (15%) were seronegative. Six of these 7 agreed to vaccination but one
female HCW refused citing concern over adverse effects. Of the 16 male MDs participating,
only 3 had prior DRI and 5 of the 8 without DRI refused serologic screening. All 4 female MDs
had prior DRI. The ERASE program evaluated 111 HCWs in office-based OB practices and
successfully documented or provided rubella immunity for 106. Seven HCWs, 15% of those
screened, did not have RI and 6 accepted vaccination. Male MD HCWs were the least
cooperative in this program but agreed that their practice employees should have RI. Lack of
DRI was common for all types of HCWs in the evaluated OB practices. Health care
idemiologi institutional-based IC prog should extending such programs

G gists and
beyond their traditional “walls.”

AN ANALYSIS OF OCCUPATIONAL EXPOSURES TO BLOODBORNE
PATHOGENS IN A SAUDI HOSPITAL. JOLLEY BETTY-ANN, MAHON INEZ, AHEMD
HANAN, AL QAHTANI MOHAMMED AND MEMISH ZIAD". KING FAHAD NATIONAL
GUARD HOSPITAL(K.F.N.G H). KINGDOM QF SALIDI ARABIA.
K.F.N.G.H. is a 540-bed tertiary care hospital serviced by workers from 52 countries.
Per or pational exp (s) are for risk of
transmission of HIy, Hepatitis B{HB) and Hepatitis C(HC). This retrospective study was
done between July 1, 1996 to July 1, 1997, Data was coliected on EPIN® 1997 report
forms. Analysis was done using Epi Info Version 6.0. There was a total of 87
pos {p 1eous=78), ( it 11). Mucutaneous exposures were not
analyzed.Common workers exposed were RN{41), MD(10)and housekeepers(7). Frequent
exposures occurred in (CU(16), pt. room(15), O.R.(12), labour and delivery(10). Sharp
itemns causing injury: unknown (27.6%}); skin injection, venous stick, suturing (each 11.8%),
and |V start{9.2%). 50% of injuries occurred during use; 11.8% from inappropriate
disposal. Alarmingly, the injured worker was the original user in only 56.6% of exposures.
Common items were syringe & needle(20%), suture needle{13.3%) and unknown needle
type(12%). Common sites were underside Lt. index finger(17%), underside Rt Index
finger(14.1%) and underside 3 finger Lt. hand(12.7%). Serclogy follow-up was not
required in 48 exposed workers. Serology follow-up required: HIV + HC{12), HIV(T), HC(5),
HB(1), HIV+HB+C(1) and unknown(2). There have been no known conversions ta any
path imum time post-exp months). Our percutaneous injuries/100
beds/year are below the 1997 EPIN® U.S. rates(15.2 vs. 27); also our mucutaneous
injuries(2.2 vs. 5.2). Under-reporting of pi are a II-k
phenomenon. Our high percentage of sharps causing injury in the which the original use
was unknown and the injured worker being the original user in 56.6% of expasures
suggests that improper disposal of sharps is common. Strategies to promote the
appropriate use and disposal of sharps hospital-wide are indicated. Although our sample
size is small, it is representative of 52 countries and excluding the high percentage of
unknown sharps causing injuries has strong associations with large EPNI™ studies done in
U.S.(1995), Italy(1994), and Spain(1987). Qur on-going prospective study for sharps injury
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Nosocomial Infection Surveillance in a Newborn Nursery: Evaluation after
Two-Years, "B ,B GRANDBASTIEN, N KACET, Y

. P L JLSALOMEZ, Lille University Hospital, France.

Introduction: The newborn nursery service of our hospital introduced nosocomial infection
(N1} surveiliance, a clinical, active, continuous, and prospective process, in June 95. We
evaluated this survsillance system (SVS) after 2 years. Methods: We foliowed the CDC
guidelines |, for evaluating surveillance systems (SVSs). To document the real operation
of at_wd the perception about the SVS, an anonymous questionnaire was distributed to the
service physicians involved in the SVS. Sensitivity was assessed by retrospective review
of 1 20 randomly sampled charts. NI incidence secular trends were studied using time-
series analysis on laboratory data before and after the SVS introduction. Resuits :

1- Pertinence: The population surveyed had intrinsic risks. 55% of infants were
hospitalized before the 7th day of life with a median gestational age of 34 weeks and a
median birthweight of 1870 g. Extrinsic risks included vascular catheter (38% of infants),
and ventilation (31%). The NI incidence density was 11 [10-12] per 1000 patient days
ovgrall. 2- System operation: The surveillance form (4 pages, filled out by physicians
daily and validated by the infection control (IC) nurse weekly) has been judged clear. The
IC nurse coordinated the information transmission between three levels {service,
taboratory, and IC unit) in a simple and standardized way. 3- Usefuiness: laboratory-
based N incidence decreased by 20% after the SVS was introduced. 4- Sensitivity: 79%
[60-94) 5- Accuracy: Admission and discharge dates were accurate in 96% of the SVS
forms, gestational age in 94% and birthweight in 89%. 6- Acceptability of the SVS has
bser_1 rated good, being reinforced by regular feed-backs with posters displayed in the
service. 7- Timeliness: The mean delay betwsen otcurrence of a N| and data entry was
3 months, and another 3 months before dissemination of the information to clinicians.
ConQus)pn: The SVS has met its objectives: it is well accepted and the data quality has
bgen yalldated. The SVS may have contributed to the decrease in NI incidence.
Timeliness should be improyed. Through this evaluation, ail the system procedures had
been documented. Evaluation may be routinely integrated to any Ni surveillance system,
to validate data which ultimately may be used in practice audits or accreditation
procedures. [1): MMWR, 1988;37(S5):1-18.

and biood and body fluid exposure will evaluate our intervention strategies,

M46 Nosocomial Infection Rates in Pediatric Intensive Care Unitina
Tertiary-Care Hospital in Brazil. MARCELO L. ABRAMCZYK, EDUARDO

A.S. MEDEIROS, MAVILDE P. SILVA, RENATA MANTOVANI, VALERIA M, MOTA.

ELISA HALKER, WERTER B. CARVALHO, EDUARDO 8. CARVALHO. Escola Paulista

de Medicina, Univ. Federal de Stio Paulo, Brazil.

Patients hospitalized in pediatric intensive care units are at high risk of
developing nosocomial infections. Information on incidence, morbidity and mortality
caused by nosocomial infection is essential 1o define the burden of iliness in order to
determine priorities for intervention and to measure the impact of control measures.

Objective: To determine the epidemiology of nosocomial infections in pediatric
intensive care unit (JCU). Methods: Data collected from 04/1996 to 06/1997 in the

M47

Risk Factors Associated With Acquisition of Multiresistant Klebsiel-
lap iae on a Ni | L ive Care Unit. WIL C. VAN DER ZWET, GE-
RARD A. PARLEVLIET, PAUL HM. SAVELKOUL, JOHANNES G.M. KOELE-
MAN and CHRISTINA M.JLE. VANDENBROUCKE-GRAULS. University Hospital
Vrije Universiteit, Amsterdam.

Between August and N ber 1997, 2 ia} outbreak caused by multiresis-
antX. p ! d in the N 1k Care Unit (NICU) of our
hospital. Twelve b lonised ison of the isolates by Ampli-

fied Fragment Length Polymorfism revealed clonal li;nilurily in 8 isolates (homology >
90%). We conducted a case control study to identify risk factors associsted with

pediatric ICU component of NNIS system were used in this analysis. All in
pediatric ICU were surveyed for nosocomial infections at all sites from the day of ICU
admission until 48 hours after ICU discharge, if hospitalized, or until ICU discharge, if’
transferred from hospital. N ial infection were defined using standard Centers
for Disease Control definitions. For calculation of infection rates, d i data
included the total number of patients, the total number of patient-days in the ICU, or

q of K p Hospital records of 24 patients were
reviewed. A case patient was defined as any patient in the NICU who was colonised
with the multiresi Klebsiella, Control patients were admitted on the NICU in the

same period and had at least one negative culture for K. pneumonige of sputum, throat,
anus or perineum. No single person of medical staf or nurses was significantly more
involved with cases than with controls. Also there were no significant dlﬁemu:es L

total number of urinary catheter, central line or ventilator-days per month. Resul
Between April 1, 1996, and june 30, 1997, 405 patients were admited. The median overall
nosocomial infection tate was 17,53%. When patient-days was used in the denominator, the
nosocomial infection rate was 44.02 infections per 1,000 patient-days. The distributions of
nosocomial rates were: 2.38 urinary tract infections per 1,000 catheter-days, 12.88 bloodstream
infections per 1.000 central line days, 15.61 pneumonias per 1.000 ventilator-days. The crude
mortality rate due nosocomial infection was 30.98%. The etiologic agents were Candida
spp.(20%). 8. epidermidis (1.5%), K. p (17.5%). A. b ii (12,5%). S. aureus
(12.5%), Enterococcus spp. (5%), Enterobacter (5%), E. coli (1,5%), P. aeruginosa (1,5%),
Citrobacter (2,5%), Proteus (2,5%). Conclusion: We have d d a sut ial incidk

of nosocomial infection in the pediatric ICU. Pediaricians should be familiar with the
nosocomial infection rates and pathogens in the patients for whom they care and should
familiarize themselves with the means of prevention and control.

b cases and ls for Apgar score, type and duration of mech
on and intravascular catheters, and diagnostic procedures such as cchoscopy. The
following risk factors were identified:

risk factors cases controls OR(95% C.l)
{n=8) (p=16) v,

Mean gestational age (w) 2905 3436 p = 0.002

Mean birthweight (g) 1155 2210 p = 0.003

Birth-weight< 1500 g 6 3 OR= 13.0(1.7-99.4)

Total stay in NICU (d) 224 85 D = 0025

In conclusion: a single clone of multir . P iae caused & isl
outbreak in the NICU. The cases had a lower gestational age and birth weight. These
neonates need more care and handling and are therefore more at risk for colonisation.
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Patient to Patient Transmission P. aeruginosa (PA) in a Neonatal Intensive

M48 Care Unit (NICU). *MARYANN BORDNER, CYNTHIA J. WHITENER, PAMELA
K. RICKERT, Penn State Geisinger Health System, Hershey Medical Center, Hershey PA
In November 1997, three patients were identified with PA in the NICU. Two had
tracheal aspirates (TA) positive for PA (one had a blood stream infection (BSI) and the ™
subscquently developed a BSI), the third patient had PA isolated from a TA and a chest
tube wound. A review of BSI data revealed another (index) case in September 1997 and
another patient subsequently developed a BSI bnngmg thc total to 5 cases (4 BSI) within
10 weeks. An epid was initi ing ON respiratory issucs since
all patients were intubated and PA was isolated from respiratory sites. Hospitalized
infants were cohorted and infection control practices reinforced. The frequency of PA in
the NICU from all sites did not show an increase (95-97) and PA from BS| was infrequent,
M'M-M-ﬂﬂ-ﬂ)ﬂ'ﬂﬂ-_l-m-@ - 1096 - J-D96 - J-197- J-D97
No.BSI © 0 [ 0 0 3 0 4
Staff interviews failed to ldcnufy new procedures or equi h lterations in the
fremn:ncy of ventilator changes, or new water sources ovcr the past 24 months. Staffing
dicated different di and rcsndcm staff , but both respiratory therapy
technicians and nurse practiti or performed procedures on all
infants. Nurses are frequently “paired” with two or more infants during a shift and a review
of these staffing patterns indicated “pairing™ of infected infants within 2 weeks before the
ﬁrst PA isolate. lsolates were available fmm all but the index case and pulsed field get
ph (PFGE) led an id | pattern in 3 patients indicating probable

Nosocomial Infections in HIV infected children: preliminary results. PEDROSO A,
RAMALHO MO, FONSECA MO, SAAD CA, RITCHMANN R. ABREU, ES. OLIVEIRA.
A, CAVALCANTINJF. Instituto de infectologia Emilio Ribas, Sao Paulo. Brazil.
Background: there are few reports about nosocomial infections(N1) in HIV patients. specially
in pediatric populations. To describe the role of NI, the incidence of infections by site and
distribution of pathogens in pediatric HIV/AIDS subjects, we conducted a prospective cohort
s(udy ina Brwhln referral infectious diseases hospital (220 beds; S8 pediatric beds)
: alt pediatric inpatients from Jenuary/ 95 10 August /97 were enrolied. NI was
notified according to CDC definitions.
Results: During the study period, a total of 1519 infected and 766 HIV-infected children
were admitted at the hospital . Most of the HIV- infected children had AIDS The averall
incidence rate of NI was 298/2285 ( 13%); the N1 ratcs were 145/ 766 ( 18%) and 153/ 1519
(10%) for HIV positive and HIV negative patients, respectively [ Odds ratio = 2.08, 95%
Confidence interval 1.62 ~ 2.69 (p< 0.00000001 )} . The most common infections were
pneumonia { 39/ 145 { 26.9%)), bloodstream infections (BS1) [ 37/ 145 { 25 25% )}, cutaneous
infection {23/ 145 (15.9% )), urinary tract infections ( UT1 )| 21/ 145 ( 14.5%)] and otitis [09/
145 ( 6.2%)]. We recovered 57 etiologic agents from 145 NI (39.3%). The most common
agents recovered were S.anrens (167 $7 (28.1%)]. coagulase-negative staphylococei (CNS)
N0 57 (17.5%)). . coli [09 57 (15.8%)) and Acinerobacter sp [05 57 (8.8%)} The most
common found agent in BS1 was CNS [9/ 23 (39.1%)] followed by S.amrens 6/ 23 (26.1%0)
usions; this study shows a greater risk of Nt acquisition among HIV-infected patients in
pediatric setting. Diversely from prcvrously publnhcd data on NI in adults HiV-infected

patient to patient transmission. The index case was admitted from another hospital and had patients, the most was p llowed by BSI and the most common
a TA positive for PA on the 2™ hospital day. We believe this community isotate may have agent was C\S.
represented a morc virulent strain and once introduced into the NICU environment was
transmitted to other patients, however isolates from this patient were not available for
PGFE analysis and this theory remains unp: . Limited cnvi I failed to
identify PA. The investigation is ongoing.
Mso Bloodst Infections in N 11 Care Unit Patients with Ms I
Central Catheters. *DENISE F. BRATCHER, JUDY A. WRIGHT, and Case-Coutrol Study of Candidemia vs. B inina N 11 ive Care

BETH H. STOVER, University of Louisville and Kosair Children’s Hospital,
Louisville, KY.

A prospective study of central catheter (CC) insertions was undertaken to define
the scope of bloodstream infections (BSI) among 400 consecutive neonatal intensive care
unit (NICU) patients having CC insertions from August 1995-March 1997. There were
150 BSI in 107 (27%) patients (62/257 male, 45/143 female). Twenty-nine patients had
2 BSL; 15 patients-had 3 to 5 BSI.  Of 120 infants whose birthweight (BW) was <1000
grams, 63 (53%) developed BSI. BSI occurred in 50% (5/10) of infants with BW <500
grams, and 60% (34/57) of the 501-750 gram BW infants. Of 91 patients whose
geslahonal age was <26 weeks, 48 (53%) had BSI. Among BSI patients, the primary

ity (68), gastrointestinal or genitourinary abnormality
(15) congenital heart disease (8), or other (16). Umbilical artery catheters
represented the largest number of CC (292); only 19 (7%) were associated with BSI.
The most common CC type associated with BSI was the percutaneous CC--60 BSI in 231
(26%) insertions. CC types at time of first BSI included 47 percutaneous CC, 1%
umbilical artery catheters, 5 subclavian, 4 umbilical venous, 4 arterial, 2 jugular, and 1
femoral catheter. At time of first BSI, 55 patients had 1 CC present, 34 had 22 CC,
while 25 infants had peripheral intravenous catheters (PIV). Total CC days at first
BSI was <7 among 12 patients, 8-21 days in 54 patients, and 22-84 days in 41 pati

Unit. *ADILIA WARRIS, BEN SEMMEKROT, ANDREAS VOSS, University
Hospital St. Radboud, Nijmegen, The Netherlands.
Background. Risk-factors for the devel of blood: infe (BSI) due
to candida species are sound]y dooumemed especxully in the adult patient
population. In general, the di is of ia is problematic. Furthermore, the
differential diagnosis between fungal and bacterial BSls in neonates is cumbersome.
Objective. Aim of this trol study was to retrospectively identify potential risk
factors of candida BSls in preterm infants with proven fungal or bacterial BSIs.
Methods. All infants admitted to our NICU in 1997 with clinical signs of sepsis and at
least one bloodculture or CSF-culture positive for candida specles served as “cases”
lnfmtswho‘ toped a‘ ial BSI (excluding p such as
\Y ide ) and were admitted in the same week as a case, were
mcluded as comrols In toul 6 cases and 12 controls were available. Reswlts. Case
patients were significantly more premature than controls (mean gestation 27.7 vs.
29.3 wks). Regarding the antibiotic treatment before onset of BSI, cases received
significantly more antibiotics of different classes (mean 4.2 vs. 1.6 classes) and were
treated for a longer period (mean 16.7 vs. 3.8 days). Case-patients were ventilated
more imensive than controls and were longer admitted to the NICU before onset of
the dide (mean 21.7 vs. 9.4 days). Remarkable was a higher CRP-level in the

Age at onset of first BSI was <28 days in 83 infants. Coagulase-negative staphylococci
were recovered in 109 BSI episodes, 75 of which were present at first BSL. Other

case-patients (mean 78.5 vs. 61.9 mg/l). All the cases had a serious thrombopenia.
No differences were seen in regard to: bmh~we|g.ht usage of cemnl venous

th included: 5. Aureus, enteric organisms, and Candida sp
Characteristics of NICU BSI patients included very low BW, percutaneous CC, PIV,
and age <28 days. Stratification of NICU BSI should include BW <500 grams, BW
501-750 grams, number of CC present at BSI onset, and CC type.

h total p | feeding, white bloodcell count and
Systemi L‘andrda infecti must seriously be expected in the lhird week of
admittance. It seems to be a disease of the most premature neonates and is
iated with prolonged with different classes of antibiotics and

intenstve artificial ventilation before onset of the candidemia.

M52 Neonatal Bacteremias: Impact of a Epidemiotogical Surveillance Program.
Enfedaque C, Gentile A*, Del Valle H, Procopio A, Durante A, Lopez E,
Rivas N. Hospml de Nmos Dr R. Gutierrez. Buenos Aires Argentm&
Epidemiological survenllanu is an imp P of the
We conducted a prospective study in a Neonatal Intensive Care Unit (NICU) in
2 terciary pediatric hospml to stablish an epidemiologic diagnostic situstion and to carry
on control measurcs, Bﬂwccn april 1995 and november 1997, we studied all patients
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Tuberculosis Exposure in a Level I}l Neonatal Intensive Care Unit
C.OXLEY, *C.KENNELLY, L.SUNG, L.SAMSON,T.BOWMAN, D.DAVIS, B.TOYE
Ottawa General Hospital and Chlldren s Hospital of Easrem Ontario.
Published reports of tub and ion in a pediatric population are rare.
We describe the investigation and follow-up of infants in a 29 bed Level 1il Neonatal Intensive
Care Unit (NICU) after exposure to a clinician with smear negative active pulmonary

with } i NT), specially blood inf {BSD ling the
NISS criteria. We discussed the fesults at l.he Hospital Nosocomial infection Commitee
and NICU. No changes were found in the NI rates:1995, 38/2619 (14.5%0),1996,
52/3489 (14.9%0), 1997, 45/3111 (14.46%0). We studied 137 NI cpisodes, 68/137
(49.6%) were BSI, 22 of them were central lines associated .Since 1996, the central lines
BSI rates decreased signiticantly (1996:6/967, 6.2%o0, 1997, 6/1036, 5.79%0 vs. 1995,
9/570, 15.8%0 p:0.001, We obtained blood samples in all patients, in 95 % of central
lines the cultures were positive. Gram positive coccus were prevalent: 11/21 (52.4%),
Candidas. 6/21 (28.5%) p=0.05 RR 3.6 (1.3-13.01) and gram negative bacilli: 4/21

berculosis (T.B.). While working in the NICU, the health care worker ( HCW) hed been
symptomatic with cough and hemoptysis and two weeks later a diagnosis of T.B. was

firmed. Since the i of of T.B. are not completely understood,
especially in this high risk population, a multi iplinary team was bled to plan a
response. In the absence of published guidelines, infants were idered d” if either of

the following criteria were met: 1. direct examination or resuscitation by the HCW 2.
accommodation in an open cot in the unit. This inft ion was d by extensive chart
review and interview with the infected HCW, Of a total of 26 infants, 17 were considered
exposed. Although the HCW was smear negative, with the increased risk of disease acquisition
and montality in premature infants, it was decided that INH prophylaxis would be

t19%) p=0.009 RR 3.04 (1.21-7.65). In no associated central linc BSL, gram negat
bacilli were prevalent ““38 {57.9%). The most frequent microorganism central line BS1
were coag 1 g hyl 821 (38.1%), Candidas 6/21 (28.6%) and
nultiresi Klebsiella p 3/21 (14.5%). In no associated central line BSI,
Preudommas 8/38 (21'/-) Were more mcval:m (4/8 were P, aeruginosa), three of them
were Multi was the sccond agent: 7/38
118.4%). Staphylococau aureus were 6/38 (158 %). No risk factors were found in
relationship between central and no central lines associated BSI. The mortality rate of’
BSLcentral line associated BSI was 18.2% and no central line associated BST was 23.9%,
higher than NICU's total mortality rate:13.68%.Conclusions; Near fifty percent of our
N1 were BSI, the epidemiological surveillance was effective in decrease them atter 1996,

ded for those infants who met the criteria for exposure. Parents were comacted

p lly by the ist and the ial seri of the situation was ¢ d A
direct liaison was made with the Children’s Hospital of Easterm Ontario to establish clinics for
initial and follow-up visits to monitor drug toxicity and compliance and to provide family
support . After 3 months, INH therapy has been well tolerated by these young infants and to
date, none have been identified to have T.B. infection or disease. This investigation underscores
the importance of maintaining regularly scheduled and appropriate testing for T.B. infection for
ALL HCWs and the need for HCW education regarding risk factors and clinicat signs and
symptoms of T.B. disease. It also demonstrates the difficulty of defining an exposure 10 T.B. in

a population where there is si morbidity and mortality.
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M 5 4 Observational Study of Infection Control Practices of Pediatric

Health Care Workers (HCWs) Caring for Children with Suspected
Tuberculosis (TB). *LISA SAIMAN, MILAGROS SOTO-IRIZARRY, PABLO
SAN GABRIEL, SCOTT KELLERMAN, and WILLIAM JARVIS, Columbia
University, New York, NY and CDC, Attanta, GA.

To assess compliance with recommended infection control practices of
pediatric HCWs caring for children admitted with suspected TB, we conducted
an ohservational study from May 1996 to September 1997. Sixteen patients
{mean age 9.7 yrs) were observed and 11 (69%) were placed in respiratory
isolation for suspected TB at the time of admission. The diagnosis of TB was
considered a mean of 12 days after admission in five patients. “Respiratory
Isolation” signs were placed on all doors when the diagnosis of TB was
suspected. Patients had 181 visits by HCWs (including 68 nurse and 55
physician visits) and 83 visits by family members during 122 hours of
observation. Visitors closed doors promptly during 65% of all visits, but left
doors inappropriately open an average of 13.9 minutes during the remaining
visits. The hospital approved TB mask was worn during 127 HCW visits, but
was worn incorrectly during 27 (21%) of these visits. The most common errors
were impraper placement of straps (18), use of one strap (5), and use of no
straps (4). No mask was worn during six HCW visits. Professional staff was
somewhat more likely to wear the appropriate mask correctly than ancillary
staff [RR = 1.26 (0.95 < RR < 1.67)]. Only three children left their rooms during
the study for medical procedures and two wore appropriate masks. Despite
construction of a negative pressure room and a train-the-trainer fit test
program, non-compliance with appropriate infection control practices for TB
occurred. Automatic door closures, ongoing staff education regarding
appropriate mask use, and education of families might improve compliance.

M55

“Bread and Butter” Infe Contro] (IC) N Decrease N ial
Infection (Nl) Rates in a Neonatal Intensive Care Unit (NICU) in Ribeirde Preto,
Brazil, as M d by the National N ial jons Surveilfance
(NNIS) System. *SILVIA N. S. FONSECA, TANIA A. BERNARDES, SUELI DE ALMEIDA,
M. CRISTINA MENEGUCCI, ATAIDE CAMARA, LUIZ SCATENA. Maternidade Sinh4
Junqueira, Ribeirdo Preto, SP, Braz:l Itis somcnmcs difficult to measure the i mpa:t of IC
measures in NI rates using such as 100 admissions or discharges. We
describe here our experience with the NNIS system, before and after simple IC measures were
established in a well-equipped 9 bed NICU, Daily surveillance for N{ was done by the NICU
attending pediatricians, using the Centers for Disease Control and Prevention (CDC) definitions .
starting on September 1996. In March 97, the newly created department of 1C was asked to help
because the February Nl rates were three times higher (han the pxev'\ous month in the <1,500 g

birthweight (BW) group . Several basic IC were imp d then including routines for
cleaning , dlsmfecuon and slcnllzatmn (when appropriate) of all cqmpmcm in contact with the
NB, individuat ble ane-use end: heal suction tubes, single

sterile saline vials for endotracheal sncuon dlsposablc single use sterile distilled water bottles for
the vennlators, routine use of stenlc hniques for invasive proced: infc of

d g and uni We d the mean N1 rate (denominator: 1,000 pt-
days}) in the BW group <1, 500 gand in all BW groups in two periods: period | (September 96 to
March 97) and period 11 (April 97 to October 97). We adjusted the NI rate to average length of stay
(adjusted NI rate). The mean NI rate in period [ in the BW group <1,500 g went from 59.64 in
period 110 41.5; the adjusted mean NI rate went from 3.99 to 1.72 (p< 0.05). The mean NI
adjusted rate for all BW groups went from 14.13 in period ! to 4.65 in period 11 (p< 0.05). Even in
months with high device-utilization rates (August, 97}, the pondent NI rate was
much lower compared to the period before the IC were impl d. We luded that
in our sophisticated NICU many simple (“bread and butter”) IC measures were not done. The
implementation of simple IC measures was of striking importance in decreasing the NI rates.
Lifesupporting equipment is considered important in setting up a NICU but IC strategies are ofien
overlooked. The NNIS system was important to demonstrate these findings to all hospital
administrators and NICU staff.

Application Of A Clinical Care Improvement Model
To Improve Isolation Practices On A General Pediatrics Ward.
A. GUTTMANN, J. GUOLO, J. PONSONBY, L. STREITENBERGER, M.
WILLIAMS and *A. MATLOW, The Hospital for Sick Children and
the University of Toronto, Toronto, Ontario.

Nosocomial infections develop in part due to the
failure to practice routine infection control measures.
Isolation signs serve to inform health care workers of the
precautions required in the care of individual patients. The
purpose of this study was to apply the rapid cycle
improvement model developed at Dartmouth-Hitchcock Medical
Center with the aim of improving isolation practice on a
general pediatrics ward. A high level clinical process flow
diagram was constructed detailing the admission assessment,
isclation and discharge process for the child with a
presumed communicable disease. The initial Plan-Do-Check-Act
{PDCA) cycle focused on the appropriateness of isolation
signage, defined as proper sign for patient symptoms on the
door within 24 hours of admission. Baseline information was
collected by reviewing all admissions to the ward over a
five day period. Of 43 patients admitted, 3 were
appropriately isolated, 17 were appropriately not isolated,
and 23 were not appropriately isolated (53%). The planned
intervention was attachment of a sticker with a checklist of
isolation stickers to both the nursing admission assessment
and nursing shift report forms. As post intervention
follow-up, 68 consecutive admissions were tracked: 23 were
appropriately isolated, 35 were appropriately not isolated,
and 10 were not appropriately isolated (15%). The reduction
in the number of patients not appropriately isolated after
the intervention was significant(p<0.0001). Ongoing efforts
are reguired to sustain the gain and further improve
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Reducing the Rate of Nosocomially Transmitted Respiratory
Syncytial Virus in a Large Children Center. *LYNNE KARANFIL,
MARTHA CONLON, BETH GRIFFITH, KELLY LYKENS, MICHAEL FORMAN,
CAROLYN MASTERS, TRISH PERL, Johns Hopkins Hospitat, Baltimore, MD

Respiratory syncytial virus (RSV) is a respiratory tract pathogen that causes
significant morbidity in young children. Mortality ¢an occur in children with
chronic cardiopulmonary disease or immunosuppression. Each year, be-
tween November and April many children infected with RSV are admitted to
hospitals with respiratory distress. RSV, transmitted through droplet and
direct transmission, survives readily in the environment for long periods of
time. During the 1890-1991 season, 20.2% of RSV cases at the Johns
Hopkins Hospital Children’s Center were nosocomial. In the fall of 1991 a
multidisciplinary control plan was implemented. The control pian is based on a
two stage process. it involves notifying staff that RSV s in the community and
distributing information through a communication tree. Stage Two requires that
nasopharyngeal aspirates (NPA) be obtained from all children < 3 years of age
with respiratory symptoms. The aspirales are tested directly for RSV antigen and
cultured for RSV. The children are placed on RSV Precautions (gloves to enter,
mask & gown for close contact) pending those results. The proportion of
nosocomial RSV cases dropped from 16.5% prior to the use of RSV control
measures to 7.2% after the initiation of the control program. A case of RSV
identified in the hospital was 2.6 times more likely to be nosocomially-acquired
prior to the intervention as compared to after the intervention. Approximately 14
cases of RSV are prevented each year, resulting in a savings of 56 hospital days
and over $84,000 in hospital related charges alone. The nosocomial spread of
RSV can be reduced by a specific and feasible muttidisciplinary control effort,

isolation practices in our hospital.
Patterns of Antibiotic Resi: Strep iae in

M60
Children Attending Day Care. ARCHG. MA]NOUS 111, *MARTIN

E. EVANS, and WILLIAM B. TITLOW, University of Kentucky School of
Medicine, Lexington, KY

The incid: of antibiotic r in health care institutions is a reflection of
the preval of resi in the ity. Others have shown that antibiotic
resistance is common among S. pneumoniae recovered from patients attending
chinics or hospitals, and other studies have shown high prevalence of resistant S.
pneumoniae carriage in isolated day care centers. We wished investigate the
preval of resi in a sample of children in day care centers in a
region that included both urban and rural communities. Nasopharyngeal swabs were
obtained from 104 children in 8 day care centers located in rural and urban central
Kentucky in April and May 1997, S. pneumoniae was recovered from 35 children,
Nineteen isolates were resistant to penicillin (14 relatively resistant, 5 highly
resistant). Five (14%) penicillin resi isolates were also r to cefotaxime,
9 (26%) were also resistant to erythromycin, and 14 (40%) were also resistant to
trimethoprim-sulfameth sle. Children with resistant isolates were younger
(2.7+1.6 years) than children without resi isolates (3.7+1.1, p=.02). There was
no relation between resistance and rural/urban day care location. Fully 18% of
healthy children attending day care in central Kentucky harbor penicillin resistant S,

preumoniae. Many of these org are also to other antibi

Limiting the effect of §. p on drug may require a reexamination
of outpatient treatment strategies for childhood respiratory Knowledge of
the high preval of resi: i in !he ity will help in the

appropriate selection of antlbmnc therapy for deep seated infections.

Mé1

Descriptive Study of Patients Colonized or Infected with Stenotrophomonas
maltophilia at a University Hospital. P. DAVID ROGERS, JOHN D.
CLEARY, ‘RATHEL L. NOLAN Univ. of M$ Schools of Phamacy and Medicine, Jackson,

MS. T ducti ftophilia is a multidrog L% that is a
frequent pathogen in some patient p We describe ct istics of patients
colonized or infected with S. mal ‘lha at our instituti Acth Chants of pancnls from
whom S. maltophilia was isolated were prospectively iewed. Data collected

demographics, underlying disease, prior antibiotics and i therapy, site of

infection, and susceptibilities. Clinical isolates were banked for nwlecular typing. Results:
Fifty patients were identified over a 14-month period. Data has been collected on 22 female
and 15 male patients (37 total). Patients had a mean age of 40 years and mean length of
hospital stay of 30 days. Patients were distributed across all hospital wards and medical
services.  Nine patients (24.3%) had solid tumors and 6 (16.2%) had hematological
malignancies. Eleven patients (29.7%) had received steroid therapy and 21 (56.8%) had
received H-2 antagonists. Eighteen patients (48.6%) were mechanically ventilated and had
central venous cathelers. Fourteen patients (37.8%) had tracheotomies. Of 34 paticnts who
received antibiotic therapy prior to isolation of the organism, twelve (35.3%) had received an
annpseudomonal penicillin and the same number had received and aminoglycoside. Sixteen
(47.1%) d a third g hal in and 11 (32. 4%) had received a quinolone.
The average number of hospnal days and antibioti days prior to isolation of the organism were
11.7 and 8.9 days, mpecuvely Twenty-six (72.2%) patients’ infections/colonizations were

ial. Sites of i included blood (2.7%), sputum/ronchial alveolar lavage
(64 9%) wound (10. 8%), urine (2. 7%) and o!her (21.6%). Eleven patients (29.7%) died pnor
to disch Ci i At our instituti ltophilia was isolated most frequently in
patients wnh solid tumors and hematological mahguancnes, in patients who were mechanically
ventitated, and/or with a central venous catheter, and in those receiving broad spectrum gram-
negative antibiotic coverage. A case control study and analysis of strain relatedness via pulsed
field gel electrophoresis is in progress.
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M 62 An Outbreak of Multidrug Resistant Enterobacter cloacae

Mé63

* KWAN KEW LAI SALLY A. FONTECCHIO,
ANITA L. KELLEY, and ZITA S. MELVIN
University of Massachusetts Medical School and University of
Massachusetts Medical Center, Worcester, MA.
From Dec. 16, 1995 to May 1, 1996, E. Cloacae(EC) susceptible
only to imipenern, amikacin, and with variable susceptibilities to ofloxacin was
isolated from 8 patients. All were from the burn unit(BU) and the ICUs
with the exception of 1 patient whose isolate was first recovered while he was
an outpatient. However he was hospitalized in the ICU 1 week prior.
There were 6 males and 2 females with a mean age of 60 years
(range 21t 33) The mean length of stay was 47 days. All but | was
fected. The i tuded 2 blood stream infections, 4 UTIs. and 1
iratory tract i All ded to Four died but death
was not related 1o resistant EC. A case control study with patients with EC
ptible to the third g ion cephalosporins as controls showed that
patients with resistant EC had higher Apache [l scores (p= 0.01) and a
higher mortality rate ( = 0.03). The number of antibiotics used approached
statistical significance (p = 0.06) but the dumuon of annblouc use was not
significant. Usage of the third ge dani
3 months preceding the first case of resistant EC. Seven of the 8 isolates
had identical chromosomal patterns by pulsed field gel elecirophoresis
(PFGE). The index case was in the BU and the 2nd and 3rd patients who
subsequently had resistant EC were in the BU. The 4 other patients with
similar PFGE patterns shared the same healthcare providers. Cross

MULTIDRUG RESISTANT PROTEUS MIRABILIS IN A RESPIRATORY
CARE UNIT. RICHARD VOGEL.* MARY MOTY!.. BETi RAUCIIER. BRIAN KOLL.
BETH ISRAEL MEDICAL CENTER (BIMC) NEW YORK, NY.

Surveillance of bacteria with unusual suscepnbllny patterns is a very important ool in the
d and pi ion of ion. From June to October 1997, six isolates
of Proteus mlrablhs {PM) that were itive to ceft but resi to ime and
aztreonam, were isolated from patients in the respiratory care unit (RCU). Three of the isolates
were recovered from urine cultures, one from blood, one from urine and blood. and one from
a gastrostomy site. By Diens test and ribotyping. two different strains were identified. Three
were strain 1: ribotype 618-1. and three were strain 2: ribotype 618-4. The first paticnt was
admitted with strain | from a long term care facility (Facility A). The second patient was
admitted from Facility A with strain 1, but had been in the RCU one month prior to this
admission. The third patient with Strain 1 developed a | infection in the RCU. All
three patients with strain 2 became infected whlle in the RCU. Three additional RCU patients
with PM isolates having this unusual susceptibility pattern prior to Junc 1997 were identified
through a retrospective search. These isolates were not available for typing. Two of these
patients were infected on admission and aiso from Facility A. Facifity A has been contacted
and we are working to determine where these patients originally acquired the organism.
Because of the apparent nosocomial spread of PM. Infection Control intervened by reviewing
appropriate pohcles and procedures especially those on aseptic technique with the staft
bers. No 1 ial spread of PM has been noted.  During the time period
when these infections were detected. there was only one patient from whom a sensitive PM was
isolated in the RCU. Had this unusual susceptibility pattern not been detected through routine
surveillance of multidrug resistance. this nosocomial spread may not have been noted.

transmission contributed to the spread of resistant EC. Contact isolation and
Isolation for Intensive Care Unit (ICU) Patients With Gram Negative Antibiotic

M64 Resistant Organisms (GNARO). *E.HENDERSON, D.LEDGERWOOD,
K.HOPE, $.VINER, M.WHITE, G.ROSS, W.KRULICK!, T.LOUIE, Infection Control & Intensive
Care Unit, Calgary Regional Health Authority & University of Calgary, Calgary, Alberta, Canada.
Prevalence of GNARO is increasing in hospitals. Gram-negative (GN) organisms are
ly resistant to bials. Concemn over spread of GNARO in a 12-bed medical-
surgical ICU led to implementation of an isolation policy for colomzed/mfecled patients in Janvary,
I995 GNARO were defined as: (1) Stenotroph or b species; or (2)
de species that were resistant to one of tobramycin, ciprofloxacin,
ceftazidime or cefotaxime. Patients with GNARO were identified by: (1) diagnostic specimens and
(2) routine screening (stool or rectal swab) of patients admitted from another institution. Patients with
GNARO were managed by: (1) isolation precautions; (2) body surveillance (stool, skin and mucous
membrane) cultures; and (3) weekly follow-up monitoring of stool and original site. Isolation
precautions included use of: (1) a single room with signs; (2) antimicrobial soap for staff and patient;
(3) gown and gloves for care; and (4) a "phenolic” for cleaning. In 1995-96, 42 of 487 (8.6%)
patients admitted to ICU for > 48 hours were found to have 56 GNARO. Of 56 GNARO, 31
(55.4%) caused infection; 20 (35.7%) were colonizers and 5 (8.9%) were indctermine. S, malophilia
(7/32=21.9%) and Pseudomonas species (7/32=21.9%) were the most common GNARO in infected
patients. Pseudomonas species (9/20=45.0%) was the most common colonizer. Comparison of GN
infection rates before (1993-94) and after (1995-96) implementation of the isolation protocol showed
a significant decrease in the GNI rates. Patient severity of illness did not change between 1993- 1996.
Infection Rate per 1000 ICU patient-days

jacae or P:

1993 1994 1995 1996
Overall gram-negatives 450 507 323 334
S. maltophilia 57 5.3 13 31
Enterobacter species 9.3 6.4 50 19
E. coli 10.1 11.7 63 8.8

lezuon significantly reduced infections caused by GNARO, specifically S. maltophitia and
species. P for GNARO also appears to have the unanticipated benefit of
ducing the rate of antibioti ive GN i inan ICU.

Mé5

Risk factors for multi-resistant gram-negative bacidli in
1) i in Salvador, Brazl: a case-control study
Bnlm, C; Neuo EM; B‘andelm. AC Ataide. LA; Santos-Filho,
LC; Barberino, MG; Badard, R. Hospital Hospital Espanhol and Federal
University Hospital of Bahia (UFBA) Salvador, Brazil
Antibjotic multi-resistant bacterial is one of the chalfenge emerged in this century.
We evaluated the risk factors associated with emergence of multi-resistant gram-
negative bacilli [MRB] in hospitalized patients in Salvador, Bahia - Brazil
Methody; We performed a case-control study involving three different hospitals
from Sept. to Nov., 1996. Cases (N=30) were defined as any patient presenting with
positive cultures for MRB. Controls (N=90) were selected on the same hospital and
during the same period of hospitalization. We compared the frequency of invasive
procedures, previous use of antibiotics, incidence of nosocomial infections, and
patients age. MRB was defined as a resistant bacteria to at least, amynoglicosides,
3" and 4* generation cephalosporins, and quinolones. Statistical analysis was donc
using’ Fisher-Freeman-Halton test, Kruskal-Wallis test, and unconditional logistic
regression analysis. Results; Cases were more likely to have the following
conditions: older age; higher ber of invasive procedures; higher rates of
infections during hospitalization; increased use of mechanical ventilatory support or
urinary catheters; and higher rates of prophylactic antibiotic use. The only risk factor
significantly iated with MRB isolation in multivariate amlysis was previous
use of prophylactic antibioticy [OR = 3,0; p < 0.02] while urinary catheter use was
marginally significant [OR = 3,1; p = 0.06]. Conclusion: The finding that the major
i dent risk factor for MRB isolation was previous use of antibiotics reinforces
the need of a strict antibiotic control program in hospital settings.

significantly
M66 Nosocomial Pneumonia with Antimicrobial-Resistant Bacteria Among
Intensive Care Units (ICUs) Patients: Risk Factors and Survival.

PHILIPPE VANHEMS, ALAIN LEPAPE, ANNE SAVEY. GABRIEL PINZARU,
JACQUES FABRY, AND THE ICU-NETWORK SURVEY. Centre Hospitatier Lyon-
Sud. Univ. Claude Bernard, Lyon, France.

Risk factors of nosocomial pulmonary infection (NP]) with antimicrobial-resistant (R)
bacteria (B) need to be better known especially in ICUs where their incidence has
increased. The objectives of this study were to identify the risk factors associated with a
first NPI due to R-B and to compare the survival after NPI due to R-B and due to
sensitive (S)-B. B-susceptibility was tested for meticillin (MET), ampicillin, cefotaxim,
and ceftazidim (CAZ). All patients hospitalized >48 hours in a mixed ICU were enrolied
prospectively in a survey on NI which included 44 1CUs in the South-East of France.
Among 7,276 patients recorded. 445 patients (6%) had a NPI due 10 S-B and 183
patients (2.5%) had a NPI due to R-B. Logistic regression was used to estimate the
adjusted odd-ratio [AOR] of NPI due to R-B. The survival was calculated by the
Kaplan-Meier method. The most frequent R-B were: S Aureus MET-R (43%). P
Aeruginosa CAZ-R (16%) and Acinetobacter CAZ-R (15%). The risk factors of NP1
with R-B were; a patient with a medical illness [AOR 1.98, (95% CI 1.35-2.91),
p<0.001], a transfer from another hospital ward [AOR 1.66. (95% CI |.14-2.42),
p=0.007], a colonized central venous cathcter [AOR 3.47. (95% Cl 1.46-8.21).
p=0.005], >8 days (d) in the ICU before NPI [AOR 1.02, (95% CI 1.01-1.05). p=0.03].
>7d of intubation before the NPI {AOR 2.10, (95% Cl 1.31-3.36). p=0.002}. The
median survival after NPI with R-B was 35d (95% CI 19-51) and 32d (95% CI 26-38)
for NPI with S-B, (p=0.92, logrank-test). NPI due to R-B could be reduced by specific
preventive ssociated with the dard procedures. Survival afier NPI did not
differ by antimicrobial suceptibility of bacteria in our population.

bial Reci of N

Mé67 Profile of A | Bacteria in Ribeirio
Preto, Brazil. *SILVIA N.S. FONSECA, SONIA M. KUNZLE, SHEILA
SILVA, JORGE SCHMIDT JR, ROBERTO MELE. Hospital Sao
Francisco, Ribeirfio Preto, S3o Paulo State, Brazil. Very few hospitals in our region have
any policies regarding antibiotic (antib) use, and antib can be bought over the counter at the
pharmacies. In our private 180-bed general hospital that admits patients from the
community and from other hOSpItIIS we have had an acnve antib control program since
1987.Culture results of and i were analyzed from Aug 95
1o Aug 97. The % of susceptible strains to several antib was determined . Five hundred and
three strains of nosocomial gram-negative bacteria: Enterobacter sp (27%), Pseudomonas
sp (18%), E.coli (17%), Klebsiella sp (13%), Acinetob sp (12%), Proteus sp (1%) and
245 strains of nosocomial gram-positive bacteria: S.aureus (48%), Coagulase-negative
staphylococci, CNS (42%) were analyzed.
TABLE: PERCENTAGE OF SUSCEPTIBLE STRAINS

YEAR 95/96/97

Amikac _ Ampic Ceftaz  Cephalot Ciprof  Gentam Imipen
Enterobacter sp 85/80/711 0 81/70/67 5/12 - 71/96/86  67/75/81  95/98/100
Pseudomonas sp 85/83/91 0 92/83/89 0 85/83/84 85/80/84  92/100/95
E.coli 92/100  0/35/43 83/100 50/71/73 100/86/100 64/97/96  100/100
Kiebsiella sp 89/97/96 11/0/0 78/92/96 33/80/91 100/97/91  78/89/96  100/100
Acinetobacter sp /14126 -I0/0 -/5/16  -/0/0  -/9/26 -2126 198194
Proteus sp 67/100/85 67/36/75 100 33/50/90 100 67100 100
S.aureus 100/48/45 9/7/7 82/49/34 91/46/44 82/49/34 82/49/34
CNS 86/83/71  14/11/22 71/83/71 71/85/75 71/83/71 71/85/15
We ot ly have a problem with i ing resi of S.aureus and CNS, but the

resistance of the majority of gram-negative bacteria has been stable or has decreased slightly
from 95 10 97. Strategies to identify, isolate and possibly treat chronic carriers of resistant
S.aureus and local policies in antib control for the other hospitals and the community are
urgently needed.
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M69 Reduction in the Incid: of Infe

M68 Antiblotic Use in 8 Brazilian Hospital and its Relation with Bacterial Resistance
LUIS FERNANDO A.CAMARGO*; TANIA MARA V. STRABELLI; ROGERIO
ZEIGLER; GEORGE W. B. CUNHA; DAVID EVERSON UIP.

Instituto do Coragio(Heart Institute),University of Sao Paulo School of Medicine,Sao
Paulo,Brazi}

Antibiotic use is increasing worldwide and control strategies are recommended for
economical ‘reasons and in an attempt to control the emergence and dissemination of
multiresistant bacteria. In this report, we summarize the antibiotic usage pattern in a tertiary-
care-Brazilian hospital and compare the trends of ion of some antibiotics with the
respective bacterial susceptibilities.

The Heart Institute (Instituto do Coragdio) is a 314-bed tertiary-care-hospital for
carducvmular diseases with a highly restrictive antibiotic control policy, based mainly on

ltation with an i ious disease specialist before prescribing antibiotics.

Annbrotrc use. fmm 1992 to 1996 was calculaxed usmg the DDD (Daily Defined Dose) for the

iotics. Bacterial antibi ptibilities were obtained from the results of a

prospecuve blood culture surveillance program initiated in 1993. Bacteria isolated during
1993/1994 were compared to those isolated during 1995/1996.

Comparing 1992 1o 1996, there was an increase in the total use of cefotaxime (74%),

idime (270%), yci (50%), tindamycin (60%) and ceftriaxone (196%), whlle

there was no increase for imip in and amil Bacrerial resi
modzrately for ceﬂnaxone (l 1%), in (17.7%), (15%) and a lower rate of
d for in (3.3%), (3.1%) and ciprofloxacin (7.1%). There

Wwas no increase for imipenem and vancomycin, Although the general bacterial resrsrance to
ceflazidime decreased only slightly, the increase of rest for Enterob: Kl was
high and statistically significant.
We conclude that the antibiotic use in our hospital is increasing for most of the
annbloucs even with a ngnd control policy and additional measurcs other than restriction by
disease sp are required. Our data suggest a relation between total antibi

with Drug Resi Organisms through
Computer-Based Patient Tracking. KM Mullane®, G Paulus, LT Hwang. Univ.
of lilinois and VACHCS, Westside, Chicago II.

MRSA and VRE are nosocomial pathogens that have become increasingly prevalent agents in the
hospital setting. Risk factors for colonization with these isms include prolonged hospitalization,
debilitating chronic illnesses, to surgical p invasive devices and prolonged broad
spectrum antibiotic usage. Surveillance cultures of individuals categorized as high risk have
been advocated to identify patients colonized with these organisms.
We observed that patients who were known to be colonized with these organisms were frequently
readmitted to our institution and were not evaluated for persi lonization or placed on contact
precautions in a timely manner. In an attempt to better captur: these individuals upon readmission,
ail patients with a past positive MRSA or VRE clinical or surveiliance culture from October 1994
through June 1997, identified on daily microbiology rounds were entered on the hospital computer
datab This database was linked with admissions to activate a clinical alert to the Infection
Contro! Team upon patient readmission. Within 24 hours of admission. the nursing unit was notified
1o initiate contact precautions and appropriate surveillance cultures were obtained. Of 77 patients
with a history of a positive MRSA culture, 30 (39%) had pcrsrslcmly positive surveillance cullures
upon readmission. Of 33 patients with VRE, 7(21%) i y positive on
Mean rates of unique patients with MRSA identified by survcrllance cultures or by clinical isolates
fell from a mean of 29.22/1000 discharges in 1995 to 20.66 in 1996 and 15.71 for the first 6 months
of 1997. Mean rates of unique patients with VRE were 13.01 in 1995, 8.72 in 1996 and 12.25 for
the first 6 months of 1997. With no new implementation of antibiotic restrictions, the percent of
S aureus susceptible to oxacillin rose from 45% in the first quarter of 1995 to 77% at the end of the
second quarter of 1997. The percent of vancomycin susceptible E. faecium rose from 21% to 34%
during this same time period. Use of a database identifying patients wrth a history of MRSA and
VRE carriage resuited in timely identification of those with persi ion, timely i
of isolation precautions and a decline in the number of unique patients with clinical infection or

use and global bacterial resistance, although this depends greatly on the characteristics of both

with these 1n addition, overall susceptibility patterns of our institution have
improved, possibly due to these interventions.

the antibiotics and the bacteria considered.
M 72 Peripherally Inserted Central Catheters (PICCs) for Post-Discharge
Intravenous (V) Therapy Inserted by Certified Nurses at Hennepin County
Medical Center (HCMC). JEANNE PFEIFFER, R.N., MPH, CIC, K. STEINMANN, MT
(ASCP), *M.E. BENNETT, RN, MPH, CIC, C. LANIGAN, R.N., MA, M. SIMPSON, MD.
Hennepin County Medical Center, Minneapolis, MN
HCMC is a 436 bed Level 1 trauma center, public teaching and research facility.
Historically, patients who needed home [V therapy have been subjected to catheters inserted
via central veins (Hickmans, buried ports, etc). These catheters are associated with
complications such as sepsis, pneumothorax, hemod'rumx etc., and 2-4 times the cost of a
PICC placement since they require physician i ing room, hesia, and
recovery. PICCs were introduced at HCMC in 1994 and are inserted by nurses who are
centified to do this procedure at the bedsrde or in chmc These catheters (Per Q-cal.hs) are
p\md @ the nme of disch to ion and
dardized benchmarks for PICCs were not available and there
wu limited data in the literature, practitioners at HCMC selected this performance indicator to
baseline pli rates. January 1995 and November 1997, there were
187 PICCs pltced out of 241 (78%) attempts in adult patients. Murses attempted to access all
patients with p bital veins. L | PICC candidates were referred back to
the ordering ph sician. This [ rate is with other published i on
nurse inseﬂions‘ Some facilities have improved their placement rate to >90% by placing
PICCs strictly by fluoroscopy; others by performing cutdowns; or modified techniques which
require physician intervention. Follow-up is complete on 116 (62%) cases, for a total of 3111
line days (LD), [range 1-168; average LD (ALD) 27]. Sixty (52%) of the patients, completed
therapy. Thirty-five patients (30%) had catheter complications (ALD—ZZ) The prlmnry

M73

P lated B: d hi Jlis
and Agrob. fack in an A i Dlalyslt Unlt for Children.
“WERNER E. BISCHOFF, INGRID HINRICHS, HARTMUT WEISSBRODT and DIETER
BITTER-SUERMANN, Institute for Medlcal Microbiology, Medical School Hannover,
Hannover, Germany

Sphingomonas pauclmobllls {S. P) and Agrobactorrum tumefaciens (AT ) are gram-
neg. bacteria, which are g istic human p ing
a two month period four cases of bwteremla oomblned with fever and shaklng chilis were
observed in an ambuiatory dialysis unit for child bl res led S.P.
(3 patients) and A.T. (3 patients). To Invesﬂgala the outbreak, environmental culturing
was performed, the dialysis devices, and data from patients charts and the
construction of the dtaiysls unit were collected. s P. could be detected in fluid samples of
three dialysis devices, that have been used for the identified bacteremic patients.
Additional bacteria found in dialysis flulds included Pseudomonas asruginosa,
Burkholderia cepacia, Stenotrophomanas maitophilia and other water related organisms,
All four bacteremic patients had longterm dialysis catheters implanted. Fever and shaklng
chills oeoured immediately aner dialysis i After i ion of
those no more The dialysis unit opened about five
months prior to the identification of baderemlas Water quality testing was never
performed and two incidents of water pipes bursting were reported within the first weeks
of the unit opening. Detection of the same water-related organisms in bloodcultures and
dialysis samples implicates the dialysis devices as the source of infection. After exchange
of fluid filters, claanslng of the water supplies and d‘u!lysrs A and imph of
infection control g the need for

complication was occlusion in 13% of the patients (ALD= 15). Other
phlebitis 5%, ALD= 6; site infections 1.7%, ALD= 30; leakage 3.4%. ALD= 45; cathieters
migrated out 2.5%, ALD= 24; multiple complications 1.7%, ALD= 14; bacteremia 0.9%, LD=
51; broken catheter 0.9%, LD= 67; and pain in access 0.9%, LD= 3. PICCs placed at discharge
by nurscs after careful assessment for appropriate candidacy, are safe and cost effective

NO hew cases app d. This inf
in bulatory dialysis units and development of policies and
procedures for strict monitoring of dlalyds flulds, including water and substitution fluids.

pared to more it procedures and other types of accesses.
M74 “Candida” Bloodstream (BLS) Infections in the De-
partment of Veterans Affairs (DVA) Analyzed Using a
New Automated Emerging Pathogens Initiative (EPI)
Program. G ROSELLE, *S KRALOVIC, L DANKO, L SIMBARTL. VAHQ,
Wash, DC, VAMC, Cinti, OH, Univ Cinti Col Med, Cinti, OH.

From April 1997 through November 1997, the DVA‘s EPI survey
of 123 Veteran Health Administration (VHA) medical centers
identified 281 patients where at least one BLS source culture
was positive for Candida sp. or other yeast. The average age of
the patients was 64.4 years, compared to the average age of the
VHA population of 59 years. In FY 1996, 23% of these patients
with “Candida” BLS infections had a specimen source identified
as an intravascular device. The majority of the yeast infections
were due to Candida sp., with C. albicans being the most common;
other yeast genera were also present. The average length of stay
for the admitted patients before the first positive BLS source
culture was cbtained was 26.6 days. The average time from ob-
taining the culture until a final result was recorded was about
7 days. Thirteen percent of the observations were known to be
from outpatients. Discharge disposition for admitted patients
with yeast BLS infections was 47.7% regular discharge, 3.6% to
nursing home, 2.5% other, and 46.2% death. The most common ICD-8
coded first diagnoses for inpatients were disseminated candidia-
sis (7.9%), d. mellitus Type I ({5.9%), mycoses-NEC-NOS (5.4%)
and candidiasis-NOS {5.0%). The DVA's automated program allows
for easy extraction of desired data on a large scale (using a
national database) without individual chart review. The critical
problem of nosocomial “Candida® BLS infections is demonstrated
by the majority of these occurrences seen in inpatients with a
lengthy hospital stay. The association with vascular devices and
the high percentage of death corrcborates existing data regard-
ing these infections and identifies targets for intervention.

M75

Streptococcus mitis Bacteremia - A Pscudo Outbreak. D. THORNLEY, F.
SMAILL, R. PENNIE, i i

D of Infe Control and
Discases, Hamilton Hcanh Science Corporauon, Hamilton, Ontario
Wnﬂuna!weckpmod,threeunesof ja with Strep mms, i to
penicillin, d in ch di d with i on the p

hematology service of our Children's Hospital, Str mmshad iously been
mﬁequenuymmedﬂomﬂmpmemsmmuumundmmnwimmmmm
penicillin was unusual, Althoughmcnarervponsmthclmmmreofmmnmn;
prevalemeofsepueermawithmealphz ) in
the 1 and of these infections in
our unit led to the i a possibl I source. The three children had
beennevnydmgmudvmhmmydocyﬁclmkuma,hadnnmvmcenualhmmm
within 10 days of their septicemia, and had been cared for in adjacent rooms on the ward.
TwopauenumurredlrmsfenoﬂwlnunnveCamUmtformpxmorymmmdbmh
Initial i jon indi lhaulloflhechddrenwereuah:gh
mktor quiring infection with this orga all were p count
lssﬂnanSOOmm),allwen iving Septra p laxis, none was iving IV
anubmunsaxﬂwmwofudemon,allhadompharyngenlnnmnhsammhadmved
All had received f for prophylaxis of oral candidiasi
There was no common use of mouth care solutions. Noobvrousbmksmtechmquefor
the management of central lines was identified. Two children had received other
antibiotics within the four weeks prior to the septic episode. The three strains of
Streptococcus mitis were typed by AP-PCR and all were distinctly different. Despite the
closetemporalandgeographxalclustenngoﬁhsethreeemsode:of:epnwmamrh

penicillin resi Strep mitis, typlng did not confirm nosocom:al
transmission. We conclude that these cases d in patients recognized as being at
high risk of sepsis with alpha hemolyti i and the 1 i d

by chance. We are presently attempting 10 determine in this population the risk factors for
colonization with strains of viridans streptococci that are resistant to penicillin.
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A Two-year Qutbreak of Enterobacter asburiae in a Hematology

Unit. *Y BERROUANE, A VACHEE, F PERRAUDIN, S HAETJENS,

F BAUTERS, M SIMONET, C SAVAGE. Lille Univ Hospital, France.

Recently described, E. asburiae (EA) may occasionnally cause infections.
Between May 1995 and October 1997, EA was isolated from 19 neutropenic
patients (pts) in a hematology unit. Seven pts developed bacteremia, of whom
5 had a septic shock and 1 died. One pt developed a lower respiratory tract
infection whereas all others had intestinal cotonization ranging from 10° to 10°
colony forming units / stool grams. isolates were resistant to p-lactams except
cefepime, cefpirome, and imipenem, to aminoglycosides except gentamicin and
isepamicin, to colistin and to cetrimide. Review of medical records and of
practices did not indicate any plausible source common to all cases. However,
the epidemic curve and the line-listing suggested spread from a continuous
common source, perhaps associated with staff hand carriage. The most likely
route of transmission was ingestion. Therefore, environment culturing was
focused on potential aqueous reservoirs, EA was isolated from drains of a utility
sink, nurse sinks, and 3 of the 4 pt sinks sampled. The isolates produced slime
heavily. Microbiologic studies of food, tap water, and spring water delivered to
the unit were unrevealing. Personnel carrier state was not studied. Molecular
typing showed that all environmental and pt isolates were identical or similar.
Control measures included improving use of the utility sink, reinforcement of
handwashing and isolation policies, changing and disinfecting ali drains.

We postulate that this species, which has the ability to form biofiims, thrives in
moist environments as well as in the human intestinal lumen and may act as a
multiresistant opportunistic pathogen. EA, differentiated from E. cloacae by
only 2 tests, should not be misidentified.

M77

An Qutbreak of Hepatitis B Virus (HBV) Infection in a New Yurk Area Hospital.
*RICHARD GARFEIN, SUSAN GOLDSTEIN, CATHERINE DENTINGER, CRAIG
SHAPIRO, ERIC MAST of the Centers for Disease Control and Prevention. Atanta. GA
Naosocomial HBV transmission can occur through healtheare worker-to-patient, patient-to-patient, and
patient-to-worker routes. From April 1996 to July 1997, 12 patients with acute hepalitis B were identified at
Hospital A through review of laboratory reports and medical records; admiission to Hospital A during the six
months prior to onset of iliness was the only identified risk factor, Cascs were all male with a mean age of 61
years (range=32-78 years) and did not all cluster in lime. A case-control study was conducted to identify
passible risk factors for nosocornial HBV infoction, such as medical procedures or receipt of medications from
multidose vials. Six control patients were matched to each case by age and date of hospilal admission; for
cases with multiple admissions, visits were treated separately and controls were sclected for each visit,
providing 19 case-visits with 114 controls for anatysis. Patients who were on dialysis, HIV pusitive, or had a
record of prior HBV infection or vaccination were ineligible as controls. Cases and controls did not differ by
average length of hospital stay (14 vs. 13 days, p>0.05). HBV infection was associated with being admitted to
one surgical ward (OR=6.7, 95% CT 1.7-32.5), but this accounted for only 5 cases. After adjusting for ward,
having an invasive procedure performed at the bedside (e.g., incision and drainage, biopsy, or podiatry) was
the only variable associated with HBV infection (OR=5.2, 95% CI 1.6-17.3). These two variables accounted
for 8 (75%} of the cases. HBV infection was not with {ying medical condition, any onc
procedure, or the number or type of percutaneous medications received. Three different hepatitis B surface
antigen (HBsAg) subtypes were identified among the cases, and review of laboratory rovords showed that 10
(83%) of the cases were on a ward at the same time as a HBsAg-positive patient. Diroct observation and
discussion with hospital staff revealed inconsistent adherence to infection control procedures, in particular
changing gloves and washing hands afier administering medications. In July 1997, additional infection
control training was given to hospital staff and enhanced surveillance was implemented; during the following
6 months, no new cases were reported. In conclusion, patient-to-patient transmission from multiple sources
and through multiple practices appeared to be responsible for this outbreak. Strict adherence to recommended
infection control practices is necessary to prevent nosocomial HBV infection.

M78 Epidemiology of Candida spp. Colonization or Infection in Criticatly I
“atients. *CRISTIANE G. J. MARINO, SERGIO B. WEY, EDUARDO A. S. MEDEIROS.
ARNALDO L. COLOMBO, ADAUTO CASTELO FILHO, ELIAS KNOBEL - Universidade
Federal de S30 Paulo and Hospitai Israclita Albert Einstein - S3o Paulo. Brazil.

Background: During the last four decades the rate of Candida infections has
increased mainly in critically ill patients. Objective: To determine the risk factors for
infection/colonization due to Candida spp. Setting: 25 bed-gencral-Intensive Care Unit
(1CU). Design: Nested case-control study. Casuistic and Methods: Between December 1995
and July 1996, 1069 patients were admitted at the ICU. The patient should stay in the ICU for
more than 72 hours to be included in the study. The HIV-positive patients were excluded. We
studied 16 risk factors in 190 patients. A multipie logistic regression (MLR} analysis using a
conditional likelihood method was performed lo evaluate several risk factors simul

M79

ln vlrro Activity of 19 Anumlcmblal Agents Against 3513 Nosocomiat
Collected from 48 C; Centers. *JOSEPHM
BLONDEAU, DAVID VAUGHAN and THE CANADIAN ANTIMICROBIAL STUDY
GROUP. University Hospital, Saskatoon, Saskatchewan, Canada and Bayer
Corporation, Toronto, Ontario Canada.

Antimicrobial resistance is a global concem. Dif
rates for nosocomial versus outpatient pathogens is important epidemiologically and
because it impacts on the appropriate selection of antimicrobial therapy for infected
patients. We studied resistance rates for 3513 nc ial path from 48 Canadi
medical centers tested against 19 anti obial agents. All isolates were tested by the

L

Mi MIC type 2 panel and interpretation was in accordance with the

£

Results: The preval of Candida colonk or i was 22.6% and the preval

of Candida mfecuons in the colonized patients was 17%. The urinary tract infection was the
most [t b d (57%). and ial ia was observed in one patient
(2.4%). Cnndidn 1bi was the most specie isolated (67.4%). followed by (.

glabrata (16.3%), C. krusei (1.0%), C. parapsilosis (4.7%), C. tropicalis (2.3%) and C.

guilhermondii (2.3%). The MLR final model selected by a stepwisc procedure included the
following variables: age (OR 2.49: IC95% 1.07-5.85), APACHE H score (OR 1.93. IC 95%
0.96-4.15). Foley catheter (OR 6.99. IC 95% 0.89-5.55) and the presence of a previous
bacterial infection (OR 6.85: IC 95% 0.64-7.35). This model permitted the calculation of the
estimated probability for Candida ization or i jon in different si during the

*s instructions and NCCLS guidelines. The following are % susceptibility
for ceftazidime (Cf), ceftriaxone (Ct), ciprofloxacin (Cp). imipenem (1). netilmicin (N).
ticareitlin/clavulanic acid (T) respectively: Enterobacteriaceae 95.95.97.99. 98. 89.
E.coli, all 99 except T (91); Enterobacter species 78, 78, 96, 99, 99. 71; Citrobacter
species 79, 80, 89, 100, 94, 73; Profeus species 99, 88, 99, 88, 99, 98; Pseudomonas
aeruginosa 88, 20, 82, 88, 81, 36; Staphylococcus aureus, ali >95; Enterococcus
species 4,9, 62, 95,43, 38. Susceptibility rates for other species of microorganisms and
agents tested varied considerably. Some institutions had higher than average resistance

‘N : D A, i 1,
stay in the ICU. For instance, if we admitted a patient older than 60 yers. with an APACHE rates for some pathogens (.. Preudomonas aeree! ) and some agents. Detecion
11 score greater than 20, using 3 Foley catheter and with a bacterial infection, he would have ol ant o - ning § ’ i P b il
an estimated probability for Candida spp. infection/colontization of 80%. On the other hand. important epidemiologically. Defining specitic s probiems wi
a patient without these risk factors would have an estimated probability of 2% for these likely aid infection control initiatives.
events. Ci Candida infecti ion in severely ill patients is frequent in the
ICU setting. and the most important risk factor is: age over 60 years; followed by APACHE Il
score above 20. the prescnce of a Foley catheter and a previous bucterjal infection.
M80 MB | Isoniazid Resistant Cavitary T is in a P Following

Reduced in vitro Adherence to Biomaterials of Vancomycin-
Resistant versus Vancomycin-Sensitive Enterococci. *ROYA
N. BORAZJANI and DONALD G. AHEARN. Georgia State University.
Atianla. GA 30303.

There has been a rapid increase in the incidence of infection
and colonization with glycopeptide-resistant, Gram-positive bacteria in
American and European hospitals in the last eight years. The in vitro
primary adherence of vancomycin susceptible (VSE, 25 strains) and
vancomycin resistant (VRE, 15 strains) enterococci to sections of
silicone and hydrogel-silver-coatcd latex catheters was determined with
radiolabeled cells and ATP analyses. The isolates included 23 L.
Jaecalis, 15 E. faecium, 3 E gallinarum, 2 E. avium and one E.
casseliflavous.  Among the 15 VRE, the only four with VanA
phenotypes were isolated from the Atlanta, GA area and all VanB
phenotypes were from CA. In general, VSE adhered more than VRE to
both catheters (P> 0.05) and adherence to hydrogel-silver-coated latex
was lower (P >0.05) than the adherence to silicone. Adaptation of
representative VanA and VanB phenotypes to Ag” and Hg"™” (>30pg/mb)
respectively in tryptic soy (TS) broth resulted in loss of resistance 1o
vancomycin, These adapted enterococci showed increased uptake of
leucine when adhered to biomaterials compared to non-adapted cells.
No vand gene amplicon was detected in the adapted isolates. Silver-
adapted strains could be maintained in TS agar but not in TS broth. The
data suggest that among wild type strains of enterococci vancomycin
resistance and heavy metal resistance are inversely correlated.

Prophylaxis. *TB KARCHMER, ID PHIPPS, BI COYNER, EG CAGE,
BM FARR. Univ. of Virginia Health System, Charlottesville, VA.

A 28-year old white male resident physician with previously negative PPDs ded a bronch-
oscopy on 12/12/95 wearing an isolation mask with a plastic visor attached. The patient’s BAL
showed 3+ AFB on smear and grew M, ruberculosis, susceptible to INH, rifampin, ethambuto! and
streptomycin. The resident physician had a PPD placed on 4/16/96 that showed 14mmX|6mm
induration. His chest radiograph showed slight biapical pleural thickening and a faint irregular sof
tissue density in the lefi upper fobe interpreted as being due to scarring or granulomatous disease.
Chest CT was recommended for “further characterization,” but not done. INH and B6 were begun
on 5/1/96. At the end of Junc, the physici feted his resid and moved 10 this hospiial 10
begin fellowship training. A more penetrated CXR performed on 6/28/96 was read as showing
minimal biapical pleural thickening with “no sigaificant cardiopulmonary abnormality.” He
continued INH prophylaxis until the end of Nov. 1996. He did well until the last week of Jan.
1997, when he noted fatigue and malaise. On 2/1/97, he noted onset of a dry cough which became
productive of green sputum 3 days later, associated with left pleuritic chest pain. He was treated
with azithromycin for 5 days without response, noting onset of drenching night sweats. CXR on
2/11/97 showed cavitary infiltrate in the left upper lobe at the same site as the infiltrate observed
in the CXR of 4/19/96. Spumm showed 3+AFB. He was treated with a 5 drug reglmcn untit
culture grew M. fub ible to rifampin, ethambutol and streptomycin and resistant to
INH. His regimen was tapered to rifampin, PZA and ethambutol to complete a 9 month course. He
has remained wel! for 6 weeks since completion of therapy. 1 of 50 HCW with negative baseline
PPDs exposed to the physician during his iliness converted a PPD. His family stayed with
relatives until he had been treated for 2 weeks and was responding 10 therapy. His 2 children were
both treated prophylactically with rifampin and none of the family converted a PPD. The hospital
where the resident worked had not had patients with INH resistant slmns dunng his work there
and the failure of INH prophylaxis in this case may have rep of
during monotherapy of early active disease, as suggested by the first CXR. When aCXR
performed because of a PPD conversion suggests possible infiltrate, further evaluation is indicated
to rule out active disease before initiating single drug prophylaxis.
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M82 Infl of BCG {zation om two step fin skin test results in
bealthy medical and nurllng students in Sio Paulo (SP), Brazil (BR). D.

G K 08, P R DUFFY, W. J,
CamﬂuDuuquuolmdPrwmmAﬂmn,GAUSA,Umvemd&d:FeduﬂdeSPBR
To obtain bascli I of positive tub in skin test (TST) reactions for a possible

mmvmﬁmmdymmmwehuhhmmtnfety nmutTSTposmvnyandboomng
were studied in 574 medical and nursing students from SP, BR. BCG vaccine is usually given at
birth in BR, but additionally had been administered to the first year students five months
prevmusloTSl‘ Allnudennwerehullhyandhadnohwnmhmoryor p Stud

M83

Pseudo-Outbreak of Mycobacterium gordonae.
S. BORNGESSER, MT(ASCP)*, P. KELLER, MT(ASCP), MS, CIC, L. KEHLER,
RN, BSN, M. SNYDER, M.D., Sinai Hospital, Detroit, MI.

Ani d number of Mycob ae isolales was noted in our 588 bed,
urban, teaching hospital in late 1996 and early 1887. The increase is thought to be
due to laboratory contamination. The rate of M. gordonae per 100 positive AFB

d an ire, and 0.1mm Tubersol was using the M;
nmhndhymuumdmmuwhomﬂ\emubs =72 hours. For those with <10mm reactions,
a second TST was placed 7-10 days later. Boosting was defined as an increase of 2 6mm, from
<10mm to 210 mm. Multivariate analysis was used to examine risk factors for a2 10mm and
215mm reaction and for boosting. Of the 574 students tested, 244 (43%) had initial TSTs
210mm and 44 (8%) >15mm. Of the 330 with initially negative results and who compieted both
steps, 98 (30%) boosted. No association was observed between levet of clinical exposure, as
measured by year of training, and TST positivity or boosting. Having a recent BCG vaccine was
the strongest predictor of a positive TST at both the 10mm cutoff (odds ratio (OR)=3.4; 95%
confidence interval (CI) 2.3-5.1) and thelSmm cutoff (OR=3.0; 95% CI 1.6-5.8). There were no
significant predictors of boosting. When analysis was limited to the 430 upperclass students who
had not received recent BCG, 149 (35%) had TSTs 2 10mm and 23 (5%) 2 15mm, and 84 (30%)
‘boosted. Male sex and the presence of a BCG scar were significantly associated with TSTs
210mm (OR=1.7; 95% CI 1.0-2.7 and OR=L.8; 95% C10.99-3.2, respectively) but not > 15mm.
In the upp the p of a BCG scar was associated with boosting, afthough
Tesults were not statistically ngmﬁmt (OR= 1.9, 95% CI .91-4.1). In SP, BR, levels of TST

it increased from 7.5% and 5.1% in 1994 and 1995, to 26.8% and 46.4% in

1996 and 1997. Eighteen of 23 isolates cultured between January and May 1997

were submmed o Mich D ot & Heaith for pulsed field gel
y twelve i wers y sumdsr (same strain) while 2 were

probably rslated Twenty-one of 23 M d from
Y sp No Itles were |dantlfied among risk factors such as:
person, place or time, ory py, use of oral

lidocaine spray, introduction of tap water into the respimory tract, or presence of

other concomumnt respnralory illnesses. Only 1 patnent had symptoms meeting the

definition of p due to non-tubx rium g to
American Thomcnc swety gu»delmes This person and 1 other were treated.
Laboratory p e review led that AFB specil were pi with
muiti-use stock purity cult were “no growth”, but originat
solutions had been depieted and could not be cultured. Cuﬂures positive for M.
gordonae were not p y. Typically a A T

pr AFB speci but b July 1896 and April 1997 a Iaboratory glde

performed this task. No variation in methods used to detect Mycobacteria was

posmvnty and boocung were high, especially among students who had been recently BCG- identified. Although a definite source of the M.gorck was not d itis
hip was observed b level of clinical exp and TST positi d that stock solutions may have been contaminated when the lab aide
or i 'nm‘ di derline the i of testing in health care workers processed AFB specimens, resuiting in of specil within a

two-step
with a previous history of BCG vaccination and the difficulty of interpreting TST results in

finite time frame.

scttings where BCG is widely used.
M84 Susceptivilty of Cryptosporidium parvum (Cp) to Disinfection and Steriization
Processes. *SUSAN L. BARBEE, DAVID J. WEBER, MARK D.

SOBSEY, WILUAM A, RUTALA, Univ. of North Carolina at Ghapel Hill, Chapel Hill, NG

Cp is a common cause of self-limited gastmentem tn the normal host but can cause potentially

disease in } ised persons. It is a highly infectious enteric pathogen
wm1 an ID,, of 132 oocysts aithough mtechon may follow ingestion of 30 cocysts. Cp may be
d via the foll routes: pi to-pi , potable water, swimming In pools,

comamna\zd {ood, and animal cmﬁad Transm%ss&on has been wed described in households,
hospitals, and child care centers. Bgcause Lt and t may play a role in
transmission we studied the ibility of Cp to disin and

A quantitative suspension tast was used. Disinfectants were diluted in sterile water to thdr use
dilution, After expt , the di was ized and Cp viabillty was assessed using a
quantal celt infectivity nssay {MDCK cells). Steriization processes’included steam (121°C, 10 min),
ethylene oxide (54 °C, 2 hr), and Sterrad 100. The latter two processes were assessed by placing
Cp oocysts on stainiess steel’ carriers which were then placed within a namow lumened test unit.

The ptibility of Cp to disinfectants as d by the log,, reduction in infectivity of oocyts
was as follows (conc., °C, minutes): TBQ, a quatemary ammonium (QUAT) (1:128, 20, 10) O-logs;
Clarox, a hypochlorite (5.25%, 20, 10) <1-log; Vesphene lise, a phenoiic {1:128, 20, 10) 0.6-ogs,
Betadine; an iodaphor (1%, 20, 20) O-logs; ethanol (70%, 20, 10) 0-logs; hydrogen peroxide (6%,
20, 20) > 3-logs; hydrogen peroxide (3%, 20, 20) 2.04-logs; hydrogen peroxide (6%, 20, 10) 2.7-
logs; hydragen peroxide (3%, 20, 10) 1.8-logs; Sporox, a hydrogen peroxide (6.0%, 20, 20) >3-
logs; Cidex, a glutaraldehyde (2.4%, 25, 45) 0.3-logs; peracetic acid (0.35%, 20, 20) O-iogs;
peracetic acld {0.2%, 50, 12) 1.83-logs; peracetic acid-Steris {0.2%, 23-25, 12) 0-logs; peracetic
acid-Sterts (0.2%. 48-50, 12) 1.8-logs; Cidax OPA, an ortho-phthalaldehyde (undiluted, 20, 20) 0-
logs. AN sterilization processes inactivated >3-Iogs

In ion, all sterilization ivated Cp. Hydrogen peroxide (6%, 20, 20) was the
only surface disinfectant highly effective. Agents which mactlvawd 1-3 logs of Cp included hydrogen
peroxide at lower tions or expx fimes and p acld. Less than 1-log of Cp was
inactivated by Clorox, a phenolic, a QUAT a glutaraldehyde. and ortho-phmalaldehyde Prevention of
Cp ission may rely on g of the and other

M85

Antimicrobial Activity of Home Disinfectants and Natural Products Against
Potential Human Pathogens. *WILLIAM A RUTALA, SUSAN L BARBEE, NEWMAN
C AGUIAR, MARK D SOBSEY, DAVID J WEBER. Univ of North Carolina at Chapel Hill, Chape! Hif, NC

Experimental studies have shown that i surface may serve as the source
for fransmission of infectious agents. Di: ion of | surfaces has been proposed as
a means to or elimil potential p and thereby ition of disease.

In addition to commercial products, a variety of home products are also used for disinfection by the
public. This study was designed to evaluate both home disinfectants and natural products used in
the home for their antimicrobial activity against potential human pathogens. In addition, we evaluated
the acﬁvnty of these products against anhuohc resistant pathoqens

A test was p The g test were exposed to
disinfectants for 30 sec and 5 min at 20°C: S, aureus (MSSA & MRSA), Salmoneila choleraesuis
{Sc). £. coli CISTHT, P. aemgmosa {Ps), Enterococcus (VSE & VRE), and polio virus.

Our results revealed that the ™ excellent activity
(>56-82Iog ducti pendi onthe “ofmeassay)atbothwsecandSnvn
il d (TBQ), a phenolic (Vesphene lise), a hypochlorite
(4 10 Clomx) ethanol a household product (Lysol anﬁbactenzl spray) A second hausehold
disinfectant (Mr. Clean) sliminated 4- o >6 logs of path A third by A

f {Lysol chsinf imi ~ 4-logs of mlcmorgalisms at both 30 sec

and 5 min exposures. Two natural products, vinegar and baking soda, in general were much less
effective than chemical disinfectants. However, vinegar demonstrated significant activity against two

gram-negative baclli {i.e., Pa, Sc). Selected disinfectants (Vesphene, Clorox, Lysol antibacterial,
Lyaoi disirfectart, vmegar) were lzsled 2gainst MSSA and MASA, and VSA and VRE. All chemical
d both resistant and susceptible bacteria at both 30 sec and 5 min
exposures. Vinagar was ineffective at 30 sec but d 3.7-5.3 log-red of
regardiess of suscepbbility at 5 min. Against polie enly two products dermnstrated excellent activity
(i.e., >3-log reduction), Clorox 1:10 dilution and Lysol disinfectant. All other products tested
inactivated <1-log of polio. In conclusion, the natural producis were less effective than home
disinfectants. A variety of disinfectants were highly effective against potential bacterial pathogens.
Only Clorox and Lysol disinfectant were effective against polio.
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Santos-Filho LC: Brites C
Sasser E: Engel JP
Sautter RL: Gross CM
Savage C: Berrouane Y

Savelkoul PHM: van Der Zwet WC

Savey A: Fabry J

Savey A: Vanhems P
Scatena L: Fonseca SNS
Schentag JJ: Hyatt M
Schmidt,Jr J: Fonseca SNS
Schmidt,Jr J: Fonseca SNS
Schoonmaker D: Carlyn C
Sedgwick J: Coello R
Segal-Maurer S: Wehbeh W
Seifert H: Grundmann H
Seigneurin JM: Chanzy B
Sejas IM: Cereda RF
Sellick JA: Stock ML
Semmekort B: Warris A
Serkey JM: Schmit SK
Sessler CN: Bischoff WE
Shaffer CL: Robinson EN
Shapiro C: Garfein R
Shapiro W: Jendresky L
Shekar R: Elueze E
Shulman JA: Blumberg HM
Siddiqi A: Roghmann MC
Siddiqui A: Roghmann MC
Silber JI: Hofmann J
Silva H: Starling C

Silva, Ir J: Cohen SH
Silva MP: Abramczyk ML
Silva N: Bandeira AC
Silva S: Fonseca SNS
Silva S: Fonseca SNS
Simbartt L: Roselle G
Simbartl L: Roselle G
Simmonds J: Carlyn C
Simonet M: Berrouane Y
Simonton B: Muto CA
Simor AE: Papia G

Simor AE: Papia G
Simpson M: Pfeiffer I
Sisson JH: Rupp ME
Sistrom MG: Mato CA
Slaughter S: Bonten M
Slifkin M: Babinchak T
Smaill F: Thornley D
Snyder M: Borngesser §
Snyder MB: Kehler L
Snyder MB: Keller P
Sobsey MD: Barbee SL
Sobsey MD: Rutala WA
Sohr D: Gastmeier P

Sohr D: Gastmeier P
Solano VM: Hernandez MJ
Solomon R: Mendelson MH

Sordillo EM: Smith B
Sorensen Al: Poulsen KB
Sotir MJ: Blumberg HM
Soto-Irizarry M: Saiman L
Srivastava P: Campbell S
Srivastava P; Campbell §
Stamilio CA: Gross CM
Stamm AM: Ehrensing ER
Standiford H: Roghmann MC
Stankye K: Cowan V
Starling C: Duffy R
Starling CEF: Lopes IMM
Steingart K: Cowan V
Steinmann A: Veeder AV
Steinmann K: Pfeiffer J
Stellrecht K:  Veeder AV

Stenberg MJ: Segarra-Newnh
Steward CD: Hubert SK
Stout N: Catto BA

Stover BH: Bratcher DF
Strabelli TMV: Camargo LFA
Strabelli TMV: Camargo LFA
Strain BA: Xarchmer TB
Strain BA: Sistrom MG
Streed SA: Sherertz RY
Streed SA: Sherertz RJ
Streifel A: Rice N
Streitenberger L: Guttmann A
Stricof R: Sellick JA

Strikas RA: Hofmann J
Strikas RA: Wainwright $
Struelens M: Grundmann H
Stubcusz D:  Sellick JA

Sudre P: Harbarth §
Sullivan-Frohm A: Sellick JA
Sung L: Oxley C

Szalai JP: Papia G

Tajra JB: Ribeiro J

Tambyah PA: Maki DG
Tang YJ: Cohen SH

Taylor G: Holton DL
Tenover FC: Fridkin SK
Tenover FC: Fridkin SK
Tenover FC: Hubert SK
Thompson C: Przykucki JM
Thompson W: Holton DL
Thomsberry C: Sahm DF
Tillotson G: Blondeau JM
Timmapuri S: Chakraborty R
Tissot-Guerraz F: Vanhems P
Titlow WB: Mainous,IIl AG
Tjoelker R: Strausbaugh L
Tkatch LS: Gross CM

Tobin EH: Rosenberg AD
Tokars JI: Trick WE
Tomfohrde KM: Sahm DF
Topal JE: Tallapragada S
Toranzo L: Quiros R

Tom A: Quiros R

Tomer J: McCoy K

Towner KJ: Grundmann H
Toye B: Oxley C

Tralla A: Papia G

Tran C: Agarwal K

Traynor P: Garrison T
Triarico A: Marena C
Triarico A: Marena C
Tristram D: Stock ML

Tyra JA: Aikens TM
Umphrey J: RaadI

Urbano E: Starling C

Vachee A: Berrouane Y
Valone C: Camargo LF

van Keulen P: Bogaers D
van Nieuwland E: Bogaers D
van Zon JC: van der Zee A

Van Boven CPA: Bernards AT
Van Der Reyden TIK: Bernards AT

Van Shea H: Jendresky L

Vandenbroucke-Grauls CMIE:
van der Zwet WC

Vanderploeg C: Cowan V

v "

M: Grund H

Vaughan D: Blondeau JM
Vaughan D: Blondeau JM
Vaughn T: Beckmann SE
Vaughn T: McCoy K
Venezia RA: Veeder AV
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Venezia RA: Weatherwax D
Verbakel H: van der Zee A
Verdery S: Catto BA
Vesley D: Rice N

Vianna PC: Garret D
Vieira FD: Ribeiro J
Vierira FD: Ribeiro J
Vilar-Compte D: Volkow P
Vinagre A: Cereda RF
Viner S: Henderson E
Volkow P: Vilar-Compte D
Voss A: Schouten MA
Voss A: Warris A
Wachmann CH: Poulsen KB
Wadman S: Ramirez R
Ward B: Coello R

Ward V: Coclio R
‘Warmington J: Salemi CS
Watson E: Sellick JA
Webb CH: Smyth ETM
Weber DI: Barbec SL
Weber DY Rutala WA
Weber P: Weber S
Weinstein M: Wright J
Weinstein RA: Bonten M
‘Weissbrodt H: Bischoff WE
Welbel S: van Voorhis J
Welsh MA: Blumberg HM
‘Wenzel RP: Bischoff WE
‘Wenzel RP: Bischoff WE
‘Wenzel RP: Wong A
Weseman RA: Rupp ME
Westbrook DM: Shereriz RY
Wey SB: Camargo LF
‘Wey $B: Marino CG

Wey SB: Moreira MM
‘White M: Henderson E
‘White N: Blumberg HM
‘Whitener C: Bordner M
Whitener CJ: Bordner M
Wiberg B: Belhu T
Widmer AF: Fluckiger U
Wilkoff B: ChuaJ
Williams B: Jendresky L
Williams M: Guttmann A
Williams WW: Wainwright S
Wilson J: Coello R

Windus D: Garrison T
Winfield B: Rupp

Woad, CE: A "~

Wright JA: Bratcher DF
Wurtz R:  Enzler M

Wurzel R: Nurse B
Wyndham J: Blumberg HM
Y20 J: Cowsn V

Yen BM: Trick WE
Yomtovian RA: Conte SM
Zarski JP: Chanzy B
Zawacki A: Potter-Bynoe G
Zeigler R: Camargo LFA
Zeigler R: Camargo LFA
Zhao J: Wright J

Ziegler MM: Christic CD
Ziesing 8: Weber S

Zilz MA: Maki DG
Zimmerli W: Fluckiger U
Zocchi G: Gentile A

NA
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