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The Inguinal Skin: An Important Site 
of Colonization with Extended-Spectrum 
/3-Lactamase-Producing Enterobacteriaceae 

Extended-spectrum j8-lactamase (ESBL)-producing Entero
bacteriaceae are spreading and becoming more prevalent 
worldwide.1"3 Once colonized, carriers of ESBL-producing En
terobacteriaceae carry the strain for prolonged periods and 
may serve as an important source for the spread of ESBL-
producing strains. Unlike for carriers of methicillin-resistant 
Staphylococcus aureus (MRSA),4 for carriers of ESBL-produc
ing Enterobacteriaceae there is no established decolonization 
regimen available. Screening for ESBL-producing Enterobac
teriaceae has been performed by using rectal and urine sam

pling, coupled with throat or wound sampling if clinically 
indicated.5'6 To our knowledge, skin colonization with ESBL-
producing Enterobacteriaceae has never been extensively stud
ied, because exclusive carriage of ESBL-producing Enterobac
teriaceae on the skin is considered unlikely. The aim of this 
study was to determine the rate of inguinal colonization in 
carriers of ESBL-producing Enterobacteriaceae. 

The study was performed at the Cantonal Hospital of 
Aarau, Switzerland, a primary and tertiary care center with 
2 intensive care units and 24,000 patients admitted per year. 
During the period from November 2006 through April 2009, 
all newly detected carriers of ESBL-producing Enterobacte
riaceae gave perianal swab samples, bilateral inguinal swab 
samples, and a urine sample for screening, as required by 
infection control. 

Infection or colonization with ESBL-producing Entero
bacteriaceae was diagnosed mainly by means of clinical cul
ture sampling. Six patients were screened for ESBL-producing 
Enterobacteriaceae during a limited outbreak of ESBL-pro
ducing Klebsiella pneumoniae in the intensive care unit that 
involved 14 individuals. The guidelines of the Clinical and 
Laboratory Standards Institute were used for microbiological 
detection of ESBL production. From November 2006 through 
June 2008, routine susceptibility testing was performed with 
microbroth dilution (Micronaut-S; Merlin), and the follow
ing antibiotics were used for screening: cefpodoxime, ceftriax
one, and ceftazidime. Since July 2008, a chromogenic me
dium (chromID ESBL; bioMerieux) has been used for rapid 
identification of ESBL production. If the screening test yield
ed positive results, confirmation testing was performed with 
Etest strips containing cefotaxime or ceftazidime, each tested 
with and without clavulanic acid. 

During the study period, 75 carriers of ESBL-producing En
terobacteriaceae with a median age of 62 years (range, 18-88 
years) were identified. Thirty-seven (49%) patients were men, 
and 57 (76%) patients were hospitalized at the time of diagnosis 
as ESBL carriers; 21 (37%) of the 57 hospitalized patients were 
in the intensive care unit. Escherichia coli (43 [54%] of 79 
strains) and K. pneumoniae (34 [43%] of 79 strains) were the 
most common ESBL-producing organisms, and 4 patients were 
colonized with 2 different strains of ESBL-producing Entero
bacteriaceae. Results from screening of inguinal, perianal, and 
urine samples were available for 57 (76%), 60 (80%), and 65 
(87%) of the 75 colonized individuals, respectively. Inguinal 
colonization was found in 36 (63%) of 57 patients, perianal 
colonization in 42 (70%) of 60 patients, and urine colonization 
in 47 (72%) of 65 patients. Inguinal colonization was signif
icantly more common in hospitalized patients than in out
patients (73% vs 27%; odds ratio, 7.33 [95% confidence in
terval, 1.41-42.72]; P = .01). In 1 patient only the inguina 
were colonized. Results from screening of perianal and urine 
samples showed only limited correlation with results from 
screening of inguinal samples (Table 1). 

Our findings indicate that the skin is an important site of 
colonization in patients infected or colonized with ESBL-
producing Enterobacteriaceae. Clinical trials are ongoing in 
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TABLE i. Results from Screening Perianal, Inguinal, and Urine 
Samples for Extended-Spectrum /3-Lactamase (ESBL)-Producing 
Enterobacteriaceae 

No. (%) 
Site and colonization status of patients 

Perianal, positive (n = 60) 42 (70) 
Inguinal, positive (« = 57) 36 (63) 
Urine, positive (« = 65) 47 (72) 
Inguinal, positive; perianal, negative (n = 56 ) 7 (12) 
Inguinal, positive; urine, negative (n = 51) 10 (20) 
Inguinal, negative; urine, positive (n = 51) 13 (25) 

an attempt to decolonize carriers of ESBL-producing Enter
obacteriaceae. However, treatment of the skin is not part of 
such studies (S. Harbath, written communication, 2009). Pre
viously attempted decolonization methods, including gut and 
urinary decontamination with systemic antibiotics, have been 
of limited efficacy.7'8 Results could probably be improved if 
skin decolonization were included in the decolonization reg
imens. As with MRSA colonization, failure to identify an im
portant site of colonization could result in decolonization fail
ure. In a recent study, a new decolonization regimen includ
ing antibiotics and application of topical antimicrobial agents 
for throat carriage showed promising results in a subgroup 
of patients.5 On the basis of our findings, future decoloni
zation attempts should also include treatment of skin colo
nization with antiseptic soaps. In summary, skin colonization 
was common in carriers of ESBL-producing Enterobacteri
aceae and may be important for nosocomial transmission of 
these pathogens. 

A C K N O W L E D G M E N T S 

Potential conflicts of interest. All authors report no conflicts of interest rel
evant to this article. 

Manuela Buehlmann, MD; Hans Fankhauser, PhD; 
Reto Laffer, MD; Thomas Bregenzer, MD; 

Andreas F. Widmer, MD, MS 

From the Department of Infectious Diseases and Infection Control (M.B., 
R.L., T.B.) and the Laboratory of Clinical Microbiology (H.F.), Cantonal 
Hospital, Aarau, and the Department of Infectious Diseases and Hospital 
Epidemiology, University Hospital, Basel (A.F.W.), Switzerland. 

Address reprint requests to Andreas F. Widmer, MD, MS, University 
Hospital, Basel 4031, Switzerland (awidmer@uhbs.ch). 

Received September 7, 2009; accepted September 29, 2009; electronically 
published February 25, 2010. 

Presented in part: European Congress of Clinical Microbiology and 
Infectious Diseases in Helsinki, Finland; May 16-19, 2009; Abstract P 852. 

© 2010 by The Society for Healthcare Epidemiology of America. All rights 
reserved. 0899-823X/2010/3104-0020$ 15.00. DOI: 10.1086/651309 

R E F E R E N C E S 

1. Cant6n R, Novais A, Valverde A, et al. Prevalence and spread of extended-
spectrum beta-lactamase-producing Enterobacteriaceae in Europe. Clin 
Microbiol Infect 2008;14(suppl 1):144-153. 

2. Goossens H, Brabein B. Prevalence and antimicrobial susceptibility data 
for extended-spectrum beta-lactamase- and AmpC-producing Enterobac
teriaceae from the Mystic Program in Europe and the United States (1997-
2004). Diagn Microbiol Infect Dis 2005;53:257-264. 

3. Hawkey PM. Prevalence and clonality of extended-spectrum betaTlacta-
mases in Asia. Clin Microbiol Infect 2008;14(suppl 1):159-165. 

4. Buehlmann M, Frei R, Fenner L, Dangel M, Fluckiger U, Widmer AF. 
Highly effective regimen for decolonization of methicillin-resistant Staph
ylococcus aureus carriers. Infect Control Hosp Epidemiol 2008;29:510-516. 

5. Buehlmann M, Bruderer T, Frei R, Bucher, Widmer AF. Gram-negative 
bacteria producing extended-spectrum beta-lactamases—is eradication 
possible? In: Proceedings of the 48th Interscience Conference on Antimicrobial 
Agents and Chemotherapy., Washington, DC: American Society for Mi
crobiology; 2008. Abstract K3455. 

6. Harbarth S. Enterobacteriaceae producing extended-spectrum j3-lacta-
mases (ESBL) decolonization study. No. NCT00826670. Clinical Trials 
Web site. http://www.clinicaltrials.gov/ct2/show/NCT00826670?term = 
NCT00826670&rank=l. Published lanuary 20, 2009. Updated October 
7, 2009. Accessed January 5, 2010. 

7. Paterson DL, Singh N, Rihs JD, Squier C, Rihs BL, Muder RR. Control 
of an outbreak of infection due to extended-spectrum /3-lactamase-pro-
ducing Escherichia coli in a liver transplantation unit. Clin Infect Dis 2001; 
33:126-128. 

8. Troche G, loly LM, Guibert M, Zazzo IF. Detection and treatment of 
antibiotic-resistant bacterial carriage in a surgical intensive care unit: a 6-
year prospective survey. Infect Control Hosp Epidemiol 2005;26:161-165. 

mailto:awidmer@uhbs.ch
http://www.clinicaltrials.gov/ct2/show/NCT00826670?term



