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scape of conditions (ie, efficacy and compliance) under which 
preoperative bathing may be economically favorable. De
scribing the parameters that our model was most sensitive to 
can help aid the direction of future clinical research. Future 
studies that evaluate both the local compliance to and efficacy 
of chlorhexidine bathing with a nonwoven fiber cloth are 
needed and will allow decision makers to determine the po
tential value of preoperative bathing in their facilities. 
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Effect of Intranasal Mupirocin and 
Chlorhexidine Body Wash on 
Decolonization of Community-Associated 
Methicillin-Resistant Staphylococcus aureus 

To the Editor—Community-associated methicillin-resistant 
Staphylococcus aureus (CA-MRSA) infection first emerged in 
early 1990s in Australia.1 Most patients with CA-MRSA in
fection present with mild skin and soft-tissue infection, but 
some patients may present severe clinical manifestations, such 
as necrotizing pneumonia, severe sepsis, or necrotizing fas
ciitis, resulting in fatalities.2"5 

In Hong Kong, CA-MRSA infection has been a notifiable 
infectious disease since January 2007. A case of CA-MRSA 
infection is defined as an occurrence of clinically compatible 
illness with isolation of MRSA from any clinical specimen 
with the following genetic characteristics: presence of staph
ylococcal cassette chromosome mec (SCCmec) gene type IV 
or V and Panton-Valentine leukocidin gene. 

We telephone-interviewed all CA-MRSA infection case pa
tients, using a standardized questionnaire to obtain clinical 
and relevant exposure history. We offered empirical decolo
nization therapy (5-day course of twice-daily mupirocin nasal 
ointment 2% and daily body wash using 4% chlorhexidine 
gluconate) to all patients and their home contacts. Before the 
therapy, nasal and axilla swabs were taken from the patients 
and their home contacts to screen for CA-MRSA colonization. 
For CA-MRSA carriers identified during initial screening, na
sal and/or axilla swabs were collected 2 weeks after the therapy 
was finished. 

Studies on the effectiveness of decolonization therapy for 
MRSA carriage in healthcare settings have been widely re
ported.6 However, studies specific to CA-MRSA decoloniza
tion have seldom been reported. We carried out a retrospec
tive review of CA-MRSA infections in Hong Kong to measure 
the percentage of CA-MRSA carriers who could be success
fully decolonized and the associated factors. 

We reviewed case records of all patients with CA-MRSA 
infection reported from 2007 to 2009. The information we 
retrieved included demographic characteristics, past health, 
relevant exposure history, SCCmec-typing results of the 
MRSA isolates of the patients, and screening-swab results 
before and after decolonization therapy. 

We defined a CA-MRSA carrier as a person with a screening 
swab positive for CA-MRSA before decolonization therapy. 
Successful decolonization was defined as microbiological 
clearance of CA-MRSA at the carriage site after decoloniza
tion therapy. Percentage of successful decolonization was the 
percentage of carriers that had screening swabs negative for 
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T A B L E i. Results of Bivariate Analysis for Factors Affecting the Effect of Decolonization Therapy 
among 101 CA-MRSA Carriers, Hong Kong, 2007-2009 

Predictor variables 

South Asian ethnicity 
Age > 33 years 
Male 
Presence of SCC mec type V 
History of diabetes mellitus 
History of hospitalization* 
History of antibiotic use" 

Percentage of decolonization failure 

Patients with 
predictor variable 

50 
12 
20 
23 
40 

0 
23 

Other patients 

14 
24 
15 
15 
17 
19 
18 

Risk ratio (95% CI) 

3.5 (1.6-7.8) 
0.5 (0.2-1.2) 
1.3 (0.5-3.2) 
1.5 (0.7-3.5) 
2.4 (0.8-7.7) 
0.0 (NC) 
1.3 (0.4-3.8) 

NOTE. CA-MRSA, community-associated methicillin-resistant Staphylococcus aureus; CI, con
fidence interval; NC, not calculable; SCCmec, staphylococcal cassette chromosome mec. 
* Within 1 year of illness onset. 

CA-MRSA after completion of decolonization therapy. To 
assess the factors affecting the effect of decolonization therapy, 
we compared the percentages of successful decolonization 
according to patients' demographic characteristics and ex
posure history. 

For bivariate analysis, we computed the risk ratio and 95% 
confidence interval (CI) for each variable. A statistically sig
nificant result was defined as one with a P value less than 
.05. For multivariate analysis, variables with P < .2 in the 
bivariate analysis were included in a binomial regression 
model. Data analyses were performed with Stata, version 10. 

From 2007 to 2009, 823 cases of CA-MRSA infection were 
recorded. CA-MRSA colonization screening was performed 
in 500 patients (61%), and 449 of them (90%) received de
colonization therapy. We identified 148 CA-MRSA carriers. 
Among these, 101 received decolonization therapy and had 
post-decolonization screening swabs taken. They included 61 
males and 40 females, with a median age of 33 years (range, 
29 days-73 years). Eighteen patients remained positive for 
CA-MRSA (nasal swab, 9; axilla swab, 7; both, 2) after de
colonization therapy. The percentage of successful CA-MRSA 
decolonization was 82% (83/101; 95% CI, 75%-90%). The 
median intervals from therapy completion to collection of 
post-decolonization screening swabs for those who could and 
could not be decolonized were 16 and 20 days, respectively. 

The percentage of decolonization failure was higher among 
patients of South Asian origin (50%) than among those of 
other ethnicities (14%; risk ratio, 3.5; 95% CI, 1.6-7.8; Table 
1). In addition, patients aged 33 years and over had a lower 
percentage of decolonization failure than those aged less than 
33 years, but the association was not statistically significant 
(P = .11). These two variables were included in the binomial 
regression model. Adjusting for age, we found that patients 
of South Asian origin had a risk of decolonization failure 2.1 
times higher than that of patients of other ethnicities (ad
justed risk ratio, 3.1; 95% CI, 1.4-6.9). 

Our study suggests that a decolonization therapy regimen 
consisting of a 5-day course of intranasal mupirocin and 
chlorhexidine body wash could eliminate CA-MRSA colo

nization in 82% of carriers. This is similar to the results of 
a study conducted by Ellis et al7 in a group of healthy soldiers 
in the United States, where the percentage of successful CA-
MRSA decolonization under a regimen of twice-daily intra
nasal mupirocin was 88% (95% CI, 78%-94%). 

Factors affecting the effect of decolonization therapy have 
rarely been reported in the literature. In our study, we found 
that the percentage of decolonization failure was higher 
among South Asian individuals than in other ethnic groups. 
The underlying reason for this observation is unclear. We 
postulated that compliance and proper technique for the ap
plication of the decolonization therapy, as well as the socio
economic status of the patients, might be the possible inter
vening factors. Further study should be conducted to explore 
the reasons behind the association. 

We did not follow up with the patients after collection of 
post-decolonization screening swabs, and hence the long-
term effect of decolonization therapy was unknown. More
over, some important factors that may alter the effect of the 
decolonization therapy, such as patient's compliance with the 
therapy and their socioeconomic status, were not assessed in 
this study. 

In conclusion, our study found that a 5-day course of 
intranasal mupirocin and chlorhexidine body wash could 
eliminate CA-MRSA colonization in 82% of carriers. Eth
nicity of the patients may be associated with the effect of the 
therapy, and further study should be done to explore the 
reasons behind the association. 

ACKNOWLEDGMENTS 

We thank all the staff of the Centre for Health Protection who contributed 
to the investigation and control of CA-MRSA infection in Hong Kong. We 
also thank Dr. Alain Moren and Dr. Marta Valenciano for their comments 
on the manuscript. 

Financial support. This study was supported by the Centre for Health 
Protection, Department of Health, Hong Kong. 

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

https://doi.org/10.1086/662019 Published online by Cambridge University Press

https://doi.org/10.1086/662019


1050 INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY OCTOBER 2 0 1 1 , VOL. 3 2 , NO. 10 

Yiu-hong Leung, MBBS, FHKCCM;1 

Monica Man-ha Wong, MBBS, FHKCCM;1 

Shuk-kwan Chuang, MBBS, FHKCCM1 

Affiliations: 1. Field Epidemiology Training Programme, Centre for Health 
Protection, Department of Health, Hong Kong, China. 

Address correspondence to Yiu-hong Leung, Room 325, 147C Argyle 
Street, Kowloon, Hong Kong, China (fansh@graduate.hku.hk). 

Presented in part: Royal Australasian College of Medical Administrators/ 
Hong Kong College of Community Medicine (RACMA/HKCCM) Interna
tional Conference on Healthcare Reforms in Comparative Health Systems; 
Hong Kong; September 4-6, 2010. 
Infect Control Hosp Epidemiol 2011;32(10):1048-1050 
© 2011 by The Society for Healthcare Epidemiology of America. All rights 
reserved. 0899-823X/2011/3210-0017$15.00. DOI: 10.1086/662019 

R E F E R E N C E S 

1. DeLeo FR, Otto M, Kreiswirth BN, Chambers HE Community-
associated methicillin-resistant Staphylococcus aureus. Lancet 
2010;375(9725):1557-1568. 

2. Centers for Disease Control and Prevention. Four pediatric deaths 
from community-acquired methicillin-resistant Staphylococcus 
aureus—Minnesota and North Dakota, 1997-1999. MMWRMorb 
Mortal Wkly Rep 1999;48(32):707-710. 

3. Gillet Y, Issartel B, Vanhems P, et al. Association between Staph
ylococcus aureus strains carrying gene for Panton-Valentine leu-
kocidin and highly lethal necrotising pneumonia in young im
munocompetent patients. Lancet 2002;359(9308):753-759. 

4. Gonzalez BE, Martinez-Aguilar G, Hulten KG, et al. Severe staph
ylococcal sepsis in adolescents in the era of community-acquired 
methicillin-resistant Staphylococcus aureus. Pediatrics 2005;115(3): 
642-648. 

5. Miller LG, Perdreau-Remington F, Rieg G, et al. Necrotizing fas
ciitis caused by community-associated methicillin-resistant 
Staphylococcus aureus in Los Angeles. N Engl J Med 2005;352(14): 
1445-1453. 

6. Ammerlaan HS, Kluytmans JA, Wertheim HF, Nouwen JL, Bon-
ten MJ. Eradication of methicillin-resistant Staphylococcus aureus 
carriage: a systematic review. Clin Infect Dz's 2009;48(7):922-930. 

7. Ellis MW, Griffith ME, Dooley DP, et al. Targeted intranasal mu-
pirocin to prevent colonization and infection by community-
associated methicillin-resistant Staphylococcus aureus strains in 
soldiers: a cluster randomized controlled trial. Antimicrob Agents 
Chemother 2007;51(10):3591-3598. 

Novel KPC Variant from a Carbapenem-
Resistant Strain of Klebsiella pneumoniae 
in a Chinese Hospital 

To the Editor—Klebsiella pneumoniae carbapenemase (KPC) 
was first reported to be the carbapenem-hydrolyzing /3-lac-
tamase from a carbapenem-resistant strain of K. pneumoniae 
in 19961 and was termed KPC-1. Two years later, KPC-2 was 
discovered by the same group.2 However, a WaKpc-i sequence 
error was found, and the bla^c-i a n d blaKPC_2 sequences were 

confirmed as identical soon afterward.1 To date, 9 other var
iants (KPC-3 to KPC-11) have been reported (http:// 
www.lahey.org/studies). Among all of these carbapenemases, 
KPC-2, which had been discovered in many areas, was the 
predominant one and played a crucial role in carbapenem 
resistance of K. pneumoniae. We isolated a strain of K. 
pneumoniae carrying a novel KPC variant from an inpatient 
in the First Affiliated Hospital, College of Medicine, Zhejiang 
University, in the Hangzhou city of China. 

An 81-year-old man with acute exacerbation of chronic 
obstructive pulmonary disease accompanied by gastrointes
tinal hemorrhage was admitted to our hospital on February 
27, 2010. An exploratory laparotomy was performed on 
March 20, and colorectal polyps were found and removed. 
Three days later, abdominal drainage appeared, and a strain 
of K. pneumoniae, labeled zjm002, was isolated from the 
drainage fluid. 

The isolate was identified by Vitek gram-negative identi
fication cards (bioMerieux). Antimicrobial susceptibility tests 
of 9 antibiotics were performed by the microdilution method 
with cation-adjusted Mueller-Hinton broth (Oxoid) accord
ing to the recommendations of the Clinical and Laboratory 
Standards Institute (CLSI). The minimum inhibitory con
centrations of 26 other antibiotics were determined by the 
Etest technique (bioMerieux) according to the manufacturer's 
instructions. The susceptibility breakpoints were interpreted 
as recommended by the CLSI and previous reports. The strain 
zjm002 was sensitive to amikacin, tigecycline, chloramphen
icol, and trimethoprim-sulfamethoxazole and intermediate 
sensitive to tetracycline, but it was resistant to all other 27 
antibiotics (Table 1). 

A modified Hodge test (MHT), which might assist in con
firming the presence of carbapenemase, was carried out ac
cording to Endimiani et al.3 As a result, the positivity of MHT 
for this isolate indicated that it carried carbapenemase. Since 
MHT could not exclusively detect the KPC-type carbapen
emase, we detected blaKPC and an additional 39 /3-lactamases 
genes, including 13 class A carbapenemases genes (blajEM, 

O/fljHV, t)iacrx_Mi, blaCTX_M2, WOcTX-M8> WflCTX-M9> V'-aCrX-M25> ^'flPER> 

bloyEB, blaGES, blaCASB, blaRTG, blaLAP), 10 class B carbapene
mases genes (bla1MF, blavm, blosm, bla^^, blacm, blaAm, WaNDM, 
blaKiiM, blaTUB, blaDlM), 8 class C carbapenemases genes (fr/aLEN, 
0 W O K p , WfloHAl WflACT/MIR> ^'flLAT/CMY> ^'^MOX/CMY' OUlFOX, 0UlACC), 

and 8 class D carbapenemases genes (blao-^.j, WfloxA-2> ^°OXA-

IO» W«OXA~23> blaOXA_24, WaoxA..,,,, blaOXA.5l, blaOXA.5S). Primer pairs 
for blaKPC and blOjEM polymerase chain reaction detection were 
5'-ATGTCACTGTATCGCCGTCTA-3' and 5'-TTACTGCCC-
GTTGACGCCCAA-3' for blaKK and 5'-AGGAAGAGTATG-
ATTCAACA-3' and 5'-CTCGTCGTTTGGTATGGC-3' for 
bla\EM. The amplicons were sequenced on an ABI PRISM3730 
sequencer analyzer (Applied Biosystems). As a result, blaKPC 

and blojEM were detected, whereas the remaining 38 genes 
were not. The presence of blojEM, confirmed as bla^j,^^ was 
determinated by sequencing and Blast analysis. The amino 
acid sequence of KPC showed an amino acid change 
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