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planned admissions to the hospital. 
Emergency was the first reason for 
admission for more than half (52.3%) 
of the patients receiving dialysis 
infected by S. aureus. 

The median time between ad
mission and the principal procedure 
was 1 day and the interquartile range 
(IQR) was 0 to 4 days. The median 
length of stay was 7 days (IQR, 4 to 14 
days) in both groups. HCUP has 
many gaps in the data for variables 
concerning the hospitals; bed size cat
egories were based on the number of 
hospital beds and were specific to the 
hospital location and teaching status. 
Nearly half of the healthcare payers 
were insured by Medicare, as was the 
case in 81.2% of the patients receiving 
dialysis reported to be infected by S. 
aureus. This is most likely because 
Medicare provides health insurance 
to individuals 65 years and older and 
to those who have permanent kidney 
failure or certain disabilities. Nearly 
half of the patients (postoperative 
patients, 48.6%; patients receiving dial
ysis, 54.7%) infected by S. aureus had 
routine discharge status. The dis
charge statuses in decreasing order 
were home healthcare, skilled nurs
ing facility, and another type of facili
ty. Among postoperative patients and 
those receiving dialysis who were 
infected by S. aureus, 1.1% and 9.8% of 
patients died, respectively. Finally, 
Tables 1 and 2 list the diagnoses and 
procedures, respectively, more fre
quently retrieved from patients identi
fied with severe nosocomial infections 
due to S. aureus (n = 1,147) when we 
combined the selected ICD-9-CM 
codes for severe nosocomial infec
tions due to S. aureus. All of these pro
cedures could be the source of severe 
nosocomial infections, but the 1997 
HCUP Nationwide Inpatient Sample 
did not provide the exact dates of the 
procedures and diagnoses. We were 
therefore unable to clearly determine 
which pathologies were responsible 
for the severity and the necessity of 
using medical devices before onset of 
the nosocomial infection. 

This database did not permit 
clear description of patient profiles for 
those at risk of acquiring severe noso
comial infections and, ultimately, did 
not identify new groups of patients 
who could potentially benefit from a 
preventive vaccine against nosocomi
al infections due to S. aureus. 
However, for the patients receiving 
dialysis, the results of our analysis are 

TABLE 2 
PROCEDURES REPORTED FROM THE 1997 NATIONWIDE INPATIENT SAMPLE OF THE 
HEALTHCARE COST AND UTILIZATION PROJECT AND MORE FREQUENTLY RETRIEVED FROM 
PATIENTS WLTH SEVERE NOSOCOMIAL INFECTIONS ACCORDING TO THE INTERNATIONAL 
CLASSIFICATION OF DISEASES, NINTH REVISION, CLINICAL MODIFICATION DURING 
HOSPITALIZATION (N = 1,147) 

Primary and Secondary Procedure PRl PR-PRl PR 

Excisional debridement of wound, 
infection, or burn (86.22) 

Incision of skin or subcutaneous tissue 

with removal of foreign body or drainage 
(86.04, 86.05, 86.09) 

Venous catheterization, not classified 

elsewhere (38.93) 
Hemodialysis and venous catheterization 

for renal dialysis (39.95,38.95) 
Injection of antibiotic and transfusion of 

packed cells (99.0, 99.21) 
Insertion of totally implantable vascular 

access device (86.07) 

142 (69.6%) 

69 (41.8%) 

46 (21.8%) 

42 (33.1%) 

24 (14.9%) 

10 (18.9%) 

62 

96 

165 

85 

137 

43 

204 

165 

211 

127 

161 

53 

PRl - principal procedure in Healthcare Cost and Utilization Project (often the reason for admission to the hospital); PR-PRl -
secondary procedure; PR = principal and secondary procedures (merged together into this denomination). 

in line with the data from the litera
ture (approximately 10 complications 
per 100 patient-years).78 The identifi
cation of patient profiles at risk of 
nosocomial infection to assist in the 
development of a preventive vaccine 
recommendation against S. aureus 
remains a challenge. 
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Evaluation of Surgical-
Site Infections Following 
Cardiovascular Surgery 

To the Editor: 
Infections after cardiovascular 

surgery are an important cause of 
morbidity and mortality. During the 
past decade, prevention of surgical-
site infections (SSIs) after cardiovas
cular surgery has become an impor
tant component of quality assurance 

http://www.ahrq.gov/data/hcup/
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TABLE 
BACTEREMIA AND MORTALITY RATES A M O N G D I F F E R E N T ISOLATES AND TYPES O F SURGICAL-SITE INFECTIONS 

Isolated 
Bacteria 

Methicillin-resistant CNS 

MRSA 

Methicillin-susceptible CNS 

MSSA 

Escherichia coli 

Klebsiella pneumoniae 

Enterobacter cloacae 

Acinetobacter baumannii 

Pseudomonas aeruginosa 

None 

Total 

Peep Sternal SSI Superficial Sternal SSI Leg Harvest-Site Infection 

No. Bacteremia Mortality No. Bacteremia Mortality No. Bacteremia Mortality Total 

12 

16 

8 

7 

5 

2 

2 

1 

1 

54 

3 (25%) 

9 (56%) 

1 (14%) 

1* 

1* 

15 (28%) 

3 (25%) 

4 (25%) 

1 (14%) 

1 (50%) 

1 (50%) 

1 (100%) 

11 (20%) 

10 

1 

4 

4 

2 

1 

1 

4 

1 

2 

30 

1 (100%) 

1 (20%) 

22 

17 

14 

11 

7 

4 

2 

7 

2 

3 

89 

SSI - surgical-site infection; CNS = coagulase-negative staphylococci; MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-susceptible S. aureus. 
*Bacteremia or sepsis due to MRSA that has been isolated only from blood and not from other sites of the body, including surgical site. 

and hospital cost containment. Many 
authorities have turned to surveil
lance of SSIs after coronary artery 
bypass graft to evaluate and compare 
hospital performance. Most data are 
from university or community hospi
tals and few data are available from 
private medical centers. 

Florence Nightingale Hospital is 
a 300-bed, private medical center in 
Istanbul, Turkey, affiliated with Kadir 
Has University. Approximately 3,000 
cardiovascular and vascular opera
tions are performed there each year. 
Active laboratory-based surveillance 
for nosocomial infections has been 
conducted at the hospital since 
1999. We evaluated adult patients hav
ing SSIs following cardiovascular 
surgery, by prevalence, type, microbi
ology, and outcome, from January 
1999 to June 2002. 

Centers for Disease Control and 
Prevention definitions were used in 
the diagnosis of SSIs.1 Infections of 
the skin were considered superficial 
and infections of the sternum, medi
astinum, or both were considered 
deep SSIs. Surgeon diagnosis and 
sometimes computed tomography or 
magnetic resonance imaging were 
used to differentiate deep from super
ficial infection. Leg harvest-site infec
tions were also included in the study. 

Patients were recorded as having 
secondary bacteremia if the same 
pathogen was isolated from the blood 
and the surgical site, and no other 
potential source of bacteremia was pre
sent. Conventional methods were used 

for culture of microorganisms. Sceptor 
(Becton Dickinson, Cockeysville, MD) 
was used for speciation and antibacter
ial susceptibility testing. 

During the study period, a total 
of 6,709 adults underwent cardiovas
cular surgery, and 89 (1.3%) had SSIs 
afterward. Thirty-seven (41.6%) of 
the patients were female and 52 
(58.4%) were male. The mean age 
was 61.25 years (range, 42 to 80 
years). Thirty-seven (41.6%) of the 
patients were diabetic, 4 (4.5%) were 
obese, and 7 (7.9%) were diabetic and 
obese. 

Isolated bacteria, types of SSIs, 
and the bacteremia and mortality 
rates among different isolates and 
types of SSIs are listed in the table. 

The rates of deep sternal SSI, 
superficial sternal SSI, and leg har
vest-site infection were 0.8%, 0.45%, 
and 0.07%, respectively. The deep ster
nal SSI rate in our study was in accor
dance with the values that range 
between 0.5% and 2.3% in the litera
ture.25 However, our rates for superfi
cial sternal SSI and harvest-site infec
tion were lower than rates reported in 
the literature of 1.9% to 5.3% and 0.9% 
to 14.6%, respectively.25 One of the 
reasons for that may be the strict pre
ventive measures taken at the hospi
tal. On the other hand, patients are 
discharged on the 10th day after the 
operation if there is no serious prob
lem that requires extra hospitaliza
tion. Some cases of superficial SSIs 
and leg harvest-site infections may 
not result in a culture or may occur 

after discharge and those patients 
may not return to the hospital. If so, 
the true incidence of superficial ster
nal SSIs and leg harvest-site infec
tions may be higher than that found in 
this study. 

The distribution of bacteria caus
ing SSIs following cardiovascular 
surgery was similar to that described 
in the literature. Coagulase-negative 
staphylococci and Staphylococcus 
aureus were the leading causes of 
SSIs following cardiovascular sur
gery, especially in the sternal area as 
in previous studies.4,6 Methicillin 
resistance among staphylococci was 
high in our study. Methicillin-resis
tant staphylococci were all suscepti
ble to vancomycin and teicoplanin, 
and trimethoprim-sulfamethoxazole 
susceptibility was greater than 90%. 
The rate of gram-negative infections 
was low. 

Superficial SSIs cause morbidity, 
but do not seem to be directly associ
ated with more serious adverse out
comes. The overall mortality rate fol
lowing cardiovascular surgery was 
1.8%. The rates of bacteremia and 
mortality were high in patients with 
deep sternal SSIs, suggesting that 
deep sternal SSIs increase the mor
tality rate. 

The mortality rate of patients 
with bacteremia was higher than that 
of patients without bacteremia (50% vs 
4%). Six of the 11 deaths were associ
ated with methicillin-resistant S. 
aureus (MRSA) infections. Murphy et 
al. also reported that MRSA infection 
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had a high mortality rate in vascular 
surgical patients.7 

Evaluating risk factors and pre
venting SSIs is important in each set
ting. Preoperative nasal carriage of S. 
aureus by patients was accepted as an 
independent risk factor for S. aureus 
SSIs and antibiotic ointment was thus 
proposed to decrease the risk.89 

Intranasal mupirocin ointment began 
being used at our hospital for all 
patients undergoing cardiovascular 
surgery in January 2001. SSI rates 
have trended higher since that time 
(41 of 2,650 [1.5%] vs 48 of 4,059 
[1.2%]; relative risk [RR], 1.31; 95% 
confidence interval [CI%], 0.86 to 
1.98; P = .24) and S. aureus SSIs have 
trended lower as a proportion of all 
SSIs (11 of 41 [26.8%] vs 19 of 48 
[39.6%]; RR, 0.68; CI95, 0.37 to 1.25; 
P=.29). 

SSI is an important cause of mor
bidity and mortality following cardio
vascular surgery. Deep sternal SSIs 
were associated with secondary bac
teremia and mortality. Coagulase-neg-
ative staphylococci and S. aureus 
were the leading causes, but MRSA 
seems to be associated with particu
larly adverse outcomes. For reliable 
rates of superficial sternal and har
vest-site infections, postdischarge 
surveillance is necessary. 
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Is Gastrointestinal 
Endoscopy a Risk Factor 
for Whipple's Disease? 

To the Editor: 
In the March 2003 issue of 

Infection Control and Hospital 
Epidemiology, a study by La Scola et 
al. was published that investigated 
whether high-level disinfection may 
be inadequate to prevent patient-to-
patient transmission of Tropheryma 
whipplei via gastrointestinal (GI) 
endoscopes.1 T. whipplei is a poorly 
understood intracellular gram-posi
tive bacterium that causes Whipple's 
disease, a rare and chronic disorder 
that usually damages the small 
intestines, although other organs 
including the heart and central ner
vous system may also be affected. 
Symptoms of this chronic disease 
include fever, diarrhea, weight loss, 
and abdominal pain. Duodenal biopsy 
during esophagogastroduodenoscopy 
is usually performed to diagnose 
infection. Without appropriate antibi
otic treatment, Whipple's disease can 
be fatal. The mode of transmission of 
T. whipplei is unclear. 

The rationale for this study's 
investigation was based primarily on 
the clinical examination of two 
patients who were each diagnosed as 
having Whipple's disease 3 years after 
gastroscopy and intestinal biopsy. 
Although infrequent, GI endoscopes 
have been reported to transmit bacte

ria and other infectious agents. In 
each case, however, at least one cru
cial reprocessing step was breached. 
Flexible endoscopes that are properly 
cleaned, high-level disinfected, and 
dried in accordance with published 
guidelines pose virtually no risk of 
disease transmission (with the excep
tion of several defective and subse
quently recalled bronchoscope mod
els). 

To evaluate whether T. whipplei 
can survive high-level disinfection 
and be transmitted via GI endo
scopes, La Scola et al. exposed a titer 
of 105 inclusion-forming units/mL of 
this vegetative bacterium to three dif
ferent high-level disinfectants.1 One 
of the high-level disinfectants con
tained 2% glutaraldehyde and the 
other two, although different prod
ucts, each contained 1.5% peracetic 
acid. Whereas the two peracetic acid 
products were preformulated and 
ready for use, the solution of 2% glu
taraldehyde (pH, 8) was reportedly 
produced by thawing and diluting a 
frozen concentrate just prior to expo
sure to T. whipplei. Sterile distilled 
water was used as a negative control, 
and a suspension of Pseudomonas 
aeruginosa (105 colony-forming units/ 
mL) was used as a positive control. 

The results of the study indicat
ed that exposure to the thawed and 
diluted solution of 2% (alkaline) glu
taraldehyde (alkaline) for 60 minutes 
reduced the initial titer of viable T. 
whipplei by 3 log10 (or 99.9%). Similar 
results were recorded for both per
acetic acid products. Sterile distilled 
water, as expected, had no biocidal 
effect, whereas all three of the high-
level disinfectants reduced the control 
suspension of P. aeruginosa by 5 log10 
or greater after 5 minutes of exposure. 
The latter result presumably demon
strated that each of the three high-
level disinfectants was biocidal and 
destroyed vegetative bacteria (with 
the possible exception of T. whipplei). 

This study by La Scola et al. is 
the first to report that high-level dis
infection may be inadequate to pre
vent transmission of some vegetative 
bacteria including T. whipplei via 
GI endoscopes. This conclusion is 
unique and based on only this one 
study's results, however, and there
fore warrants circumspect interpreta
tion and cautious extrapolation. 
Because T. whipplei is an actino-
mycete (ie, bacterium) that is related 
to mycobacteria, high-level disinfec-


