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Increase in Chlorhexidine Minimal
Inhibitory Concentration of Acinetobacter
baumannii Clinical Isolates after
Implementation of Advanced Source
Control

To the Editor-—Advanced source control is a strategy to de-
crease the burden of skin colonization and/or oral cavity car-
riage of multidrug-resistant pathogens."* One example of this
approach is the use of chlorhexidine bathing with or without
oral care to potentially reduce patients’ risk of infection as-
sociated with healthcare worker hand contamination during
healthcare encounters.'"”* To date, the associations of chlor-
hexidine use and the emergence of chlorhexidine-resistant
gram-negative bacteria remain limited.>” We report the as-
sociations of combined chlorhexidine baths and oral care
associated with the emergence of chlorhexidine with increased
in the minimum inhibitory concentration (MIC) of Acine-
tobacter baumannii isolates at a Thai hospital.
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Thammasat University Hospital is a 650-bed university
hospital located in central Thailand. Hospital units imple-
mented an advanced source control strategy on May 1, 2011,
in response to the increased incidence of extensively drug-
resistant (XDR) A. baumannii, defined as isolates resistant to
all available systemic antibiotics except polymyxin B or ti-
gecycline.® Fifty consecutive clinical XDR A. baumannii iso-
lates obtained during the prechlorhexidine period (October
1, 2010-April 30, 2011) were compared for the MIC 50/90
to 50 consecutive XDR A. baumannii isolates during the
postchlorhexidine period (May 1, 2011-April 30, 2012). Bac-
terial isolates were tested by the standard microbroth dilution
method recommended by the Clinical Laboratory Standards
Institute.” Briefly, 100 uL of an overnight bacterial suspension,
adjusted to 10° colony forming units/mL + 100 uL of the
chlorhexidine dilution (1-128 ug/mL), were mixed in a 96-
well plate and incubated at 35°C. The MIC was defined as
the lowest concentration that inhibited visible growth after
24 hours. Data collection included specimen source, hospital
unit, chlorhexidine consumption (liter/unit/month), chlor-
hexidine MICs 50/90 for A. baumannii, and incidence of XDR
A. baumannii. Pearson correlation was used to correlate the
monthly consumption of chlorhexidine, the change in chlor-
hexidine MIC, and the prevalence of XDR A. baumannii.

In a comparison of the A. baumannii MIC 50/90 during
the pre- and postchlorhexidine advanced source control pe-
riods, the most common specimens were sputum (70/100;
70%) and blood cultures (11/100; 11%). Most clinical spec-
imens were submitted from intensive care units (70/100;
70%) and medical units (15/100; 15%). There was an overall
increase in chlorhexidine consumption and A. baumannii
chlorhexidine MIC 50/90 among all hospital units and all
infection sites after implementing advanced source control
(Table 1). Although there was a correlation between chlor-
hexidine consumption and A. baumannii chlorhexidine MIC
(r = 0.69, P = .01), the incidence of XDR A. baumannii did
not increase across hospital units or specimen sources (Ta-
blel).

The mechanism of chlorhexidine resistance in A. bauman-
nii is purportedly associated with bacterial efflux pumps.' In
this study, although the magnitude of chlorhexidine exposure
resulting in the increase in A. baumannii chlorhexidine MICs
50/90 during the 12-month advanced source control period,
it did not achieve the threshold for the emergence of chlor-
hexidine-resistant XDR A. baumannii detection, yet our data
suggest that ongoing active surveillance for chlorhexidine-
resistant A, baumannii as well as its MIC 50/90 is needed to
evaluate the emergence of chlorhexidine-resistant A. bau-
manmii.
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TABLE 1.

LETTERS TO THE EDITOR 99

Comparison of the Epidemiology of Chlorhexidine Minimum Inhibitory Concentrations (MICs) among Extensively Drug-

Resistant (XDR) Acinetobacter baumannii Clinical Isolates before and after Implementation of Advanced Source Control

Prechlorhexidine (n = 50)

Postchlorhexidine (n = 50)

Chlorhexidine Incidence of XDR  Chlorhexidine Incidence of XDR
consumption  Chlorhexidine  A. baumannii per  consumption  Chlorhexidine  A. baumannii per
Hospital unit n  (L/unit/month) MIC 50/90 1,000 patient-days  (L/unit/month) MIC 50/90 1,000 patient-days
Intensive care 70 2.4 32/32 12.5 15.5 64/128 2.9
General medicine 15 0.9 32/32 114 9.8 64/128 6.3
General surgical 10 0.5 16/32 9.6 45 64/128 4.6
Other* 5 0.1 16/32 1.2 2.5 64/128 0.6
NotTe. Prechlorhexidine period: October 1, 2010-April 30, 2011. Postchlorhexidine period: May 1, 2011-April 30, 2012. Clinical specimens

were obtained from sputum culture (n = 70), blood culture (n = 11), urine culture (n = 9), wound/pus culture (#n = 8), and intra-

abdominal culture (n = 2)
* Includes orthopedic, obstetrics, and gynecology units.

Potential conflicts of interest. L.M.M. reports that she is an employee of
GlaxoSmithKline and that her contributions were pro bono and independent
of GlaxoSmithKline. All other authors report no conflicts of interest relevant
to this article. All authors submitted the ICMJE Form for Disclosure of
Potential Conflicts of Interest, and the conflicts that the editors consider
relevant to this article are disclosed here.

Anucha Apisarnthanarak, MD;' Li Yang Hsu, MD;’
Tze-Peng Lim, MS¢;** Linda M. Mundy, MD, PhD*

Affiliations: 1. Division of Infectious Diseases, Thammasat University
Hospital, Pathumthani, Thailand; 2. Division of Infectious Diseases, De-
partment of Medicine, National University Health System, Singapore; 3. De-
partment of Pharmacy, Singapore General Hospital, Singapore; 4. LM
Mundy, Bryn Mawr, Pennsylvania.

Address correspondence to Anucha Apisarnthanarak, MD, Division of
Infectious Diseases, Faculty of Medicine, Thammasat University, Pathum-
thani 12120, Thailand (anapisarn@yahoo.com).

Infect Control Hosp Epidemiol 2014;35(1):98-99
© 2013 by The Society for Healthcare Epidemiology of America. All rights
reserved. 0899-823X/2014/3501-0021$15.00. DOI: 10.1086/674404

REFERENCES

1. Batra R, Cooper BS, Whiteley C, Patel AK, Wyncoll D, Edge-
worth JD. Efficacy and limitation of a chlorhexidine-based de-
colonization strategy in preventing transmission of methicillin-
resistant Staphylococcus aureus in an intensive care unit. Clin
Infect Dis 2010;50:210-217.

2. Milstone AM, Elward A, Song X, et al. Daily chlorhexidine bath-
ing to reduce bacteraemia in critically ill children: a multicentre,
cluster-randomised, crossover trial. Lancet 2013;381:1099-1106.

3. Vernon MO, Hayden MK, Trick WE, et al. Chlorhexidine glu-
conate to cleanse patients in a medical intensive care unit: the
effectiveness of source control to reduce the bioburden of van-
comycin-resistant enterococci. Arch Intern Med 2006;166:306—
312.

4. Bleasdale SC, Trick WE, Gonzalez IM, Lyles RD, Hayden MK,
Weinstein RA. Effectiveness of chlorhexidine bathing to reduce
catheter-associated bloodstream infections in medical intensive
care unit patients. Arch Intern Med 2007;167:2073-2079.

5. Falk PS, Winnike J, Woodmansee C, Desai M, Mayhall CG.
Outbreak of vancomycin-resistant enterococci in a burn unit.
Infect Control Hosp Epidemiol 2000;21:575-582.

6. Datta R, Platt R, Yokoe DS, Huang SS. Environmental cleaning

https://doi.org/10.1086/674404 Published online by Cambridge University Press

intervention and risk of acquiring multidrug-resistant organisms
from prior room occupants. Arch Intern Med 2011;171:491~494.

7. Dancer SJ, White LE, Lamb J, Girvan EK, Robertson C. Mea-
suring the effect of enhanced cleaning in a UK hospital: a pro-
spective cross-over study. BMC Med 2009;28:28, doi:10.1186
/1741-7015-7-28.

8. Falagas ME, Karageorgopoulos DE. Pandrug resistance (PDR),
extensive drug resistance (XDR), and multidrug resistance
(MDR) among gram-negative bacilli: need for international har-
monization in terminology. Clin Infect Dis 2008;46:1121-1122.

9. Clinical and Laboratory Standards Institute (CLSI). Performance
Standards for Antimicrobial Testing: 17th Informational Supple-
ment. Wayne, PA: CLS], 2010. CLSI document M100-S20.

10. Fuangthong M, Julotok M, Chintana W, Rittiroongrad S, Vat-
tanaviboon P, Mongkolsuk S. Exposure of Acinetobacter baylyi
ADP1 to the biocide chlorhexidine leads to acquired resistance
to the biocide itself and to oxidants. J Antimicrob Chemother
2011;66:319-322.

What Is the Source of Bloodstream
Infection due to Vancomycin-Resistant
Enterococci in Persons with Mucosal
Barrier Injury?

To the Editor—Persons undergoing treatment with cytotoxic
chemotherapy or hematopoietic stem cell transplant (HSCT)
are particularly vulnerable to bloodstream infections (BSIs).
While performing surveillance for central line-associated BSIs
(CLABSIs), many infections that result from gut translocation
following mucosal injury are likely to be misinterpreted as
catheter associated. These infections would not be amenable
to CLABSI preventive efforts and can adversely affect publicly
reported rates."’

While definite diagnosis of CLABSI requires catheter re-
moval, an alternate method of differential time to positivity
(DTP) has proved to have good sensitivity and specificity in
diagnosis of CLABSI.> Colonization with vancomycin-resis-
tant enterococci (VRE) is increasingly being encountered
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