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Consumption of Chlorhexidine 
and Mupirocin Across the   
Health System of the US 
Department of Defense (DOD) 
and the Incidence of the   
qacA/B and mupA Genes in the 
DOD Facilities of the National 
Capital Region

To the Editor – Despite heightened 
concern for increased resistance to 
mupirocin and chlorhexidine [1–4], re-
ports that assess the relationship between 
consumption of the agents and genotypic 
resistance are scarce. We sought to deter-
mine if there were any significant trends 
in mupirocin and chlorhexidine con-
sumption in the nationwide healthcare 
system of the US Department of Defense 
(DOD) and in a subset of DOD hospitals 
in the National Capital Region (DOD-
NCR) that also conduct active surveil-
lance for mupA and qacA/B.

All consecutive methicillin-resistant 
Staphylococcus aureus (MRSA) isolated 
from clinical cultures in the DOD-
NCR from 1 June 2014 to 31 December 
2015 were prospectively included. 
Deduplication was based on 1 isolate per 
patient (the first). Isolates were tested for 
mupA and qacA/B and 4 virulence-re-
lated genes using a multiplex polymerase 
chain reaction (PCR) assay, as previously 
described [5, 6]. Milliliters of chlorhex-
idine and mupirocin were tabulated for 
the DOD-NCR and the entire DOD as 
previously described [7]. Chlorhexidine 
consumption included liquid soaps and 
prescriptions for medicated wash cloths 
but not for oral rinse. Trend analysis 
was performed using generalized linear 
regression on SAS, version 12, adjusting 
for any seasonal variation in the data.

A total of 458 unique MRSA isolates 
(monthly average  =  47) were obtained 
from the DOD-NCR. Of these, 95.0% 
(435) were from infections (sterile sites 
or active wounds), with the remainder 
being colonizing (surface swabs of nares 

or intact skin). Twenty-five (5.5%) were 
positive for mupA. The monthly fraction 
of mupA-positive isolates ranged from 0% 
to 25%, with a mean of 7.2%. We found 
only 3 positive qacA/B isolates (0.6%). 
The monthly fraction of qacA/B-positive 
isolates ranged from 0% to 11.1%, with 
a mean of 0.9%. The frequency of mupA 
or qacA/B positivity did not significantly 
increase over the observation period. 
Twenty-three isolates carried the sep gene 
(5.0%) and 305 (67%) carried the pvl 
gene. Cfr and etA genes were not detected. 
Consumption trends varied by patient 
location (inpatient or ambulatory), strat-
ification (nationwide or region), and 

hospital type (community hospital or ter-
tiary care referral hospital; Table 1).

To our knowledge, we are the first to 
assess the relationships between genotypic 
resistance and consumptions of mupirocin 
and chlorhexidine, both locally–regionally 
and across a nationwide managed health-
care system. That such resistance did not 
increase despite increased consumption 
of mupirocin and chlorhexidine should 
not be taken as reassurance or a reason for 
relaxed vigilance of escalating resistance 
for several reasons.

First, like most hospitals, the facilities in 
this study use PCR for most surveillance 
to detect colonization. Therefore, very few 
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Table 1. Average Monthly Change in Mupirocin and Chlorhexidine Consumption in the Department 
of Defense (DOD) Healthcare System and the DOD National Capital Region Using Generalized Linear 
Regression

 

Mupirocin Chlorhexidine

Average Monthly Change P Value
Average

Monthly Change P Value

DOD: All Hospitals in DOD including the DOD-NCRa (n = 280)

 Inpatient

  g 18.18 <.0001

  mL 51.33 .08

  Prescription for 
cloths

2.84 .09

 Outpatient

  g 894.55 .13

  mL 704.07 .04

Tertiary Care Referral Hospitals in DOD-NCR (n = 1)

 Inpatient

  g –3.90 <.0001

  mL 0.09 .15

 Outpatient

  g 26.53 .06

  mL 25.55 .07

Community Hospitals and Ambulatory Clinics in DOD-NCR (n = 6)

 Inpatient

  g –0.01 .88

  mL –0.81 .22

 Outpatient

  g 16.38 .13

  mL 20.90 .03

A negative value indicates that the amount used decreased. Values in bold type are statistically significant.

Abbreviations: DOD, Department of Defense; DOD-NCR, DOD National Capital Region. 
aAll tertiary care referral hospitals and community hospitals and/or ambulatory clinics in the DOD combined.
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cultured surveillance/colonizing isolates 
are available for analysis. As mupirocin 
and chlorhexidine are used topically, the 
prevalence of mupA and qacA/B in the sub-
group of colonizing isolates is likely higher. 
Although the DOD and DOD-NCR treat 
patients of all ages and races (including neo-
nates and elderly), is widely geographically 
dispersed, and no close-quarter housing 
units (barracks) are used in the DOD-NCR, 
these findings may not be generalizable 
to other populations. Finally although 
mupirocin and chlorhexidine resistance did 
not increase in our study or the REDUCE-
MRSA trial [4], there is new concern that 
exposure to chlorhexidine might be associ-
ated with colistin resistance [8].
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C O R R E S P O N D E N C E
Potential Limitations of a Very 
Short Course of Antimicrobial 
Therapy for Ventilator-
Associated Pneumonia

To the Editor—We read with great inter-
est the study by Klompas et al suggesting 
that a very short course of antimicrobial 
therapy (1–3 days) might not be associated 
with a higher risk of ventilator or hospital 
death in patients with suspected ventila-
tor-associated pneumonia (VAP), com-
pared with a longer course [1]. We discuss 
some potential limitations of the study.

The authors based the study on their 
observation that three-quarters of patients 

treated for VAP “most likely did not have 
it,” pointing to the lack of specificity of the 
currently existing VAP diagnosis process. 
However, the process used by the authors to 
identify VAP is even less specific as it only 
compiled a modification of ventilatory set-
tings (inspired fraction of oxygen and posi-
tive end expiratory pressure), the utilization 
of a diagnosis procedure (endotracheal 
aspirate or bronchoalveolar lavage), and 
an antimicrobial order. No clinical or chest 
radiographic criteria were used [2]. No 
information regarding the colony-forming 
units per milliliter threshold to differentiate 
bacterial infection from simple colonization 
was considered. Thus, no differentiation 
between VAP, ventilator-associated tracheo-
bronchitis (VAT), or atelectasis was achiev-
able and it may be that this study merely 
reflects that >3 days of antimicrobial ther-
apy was futile in treating VAT or atelectasis.

Moreover, the retrospective design of 
this study prevents us from identifying 
whether antimicrobial therapy was given 
for a new VAP episode, the continuation 
of a previous treatment, or another indi-
cation. The authors could neither deter-
mine whether empiric antimicrobial 
therapy was appropriate or not. Indeed, 
this could introduce a bias when discuss-
ing the relationship between duration of 
treatment and the outcomes. Finally, the 
majority of the identified bacteria corre-
sponded to oral flora not representative 
of usual VAP microbial spectrum.

Taken together, these limitations detach 
the study results from the real-life man-
agement of patients and may alter the clin-
ical relevance of the authors’ conclusions.

We would also like to point out meth-
odological issues in the statistical analyses. 
First, there may be an issue in the way the 2 
groups were compared in the survival anal-
ysis. While the authors presented all their 
results as a comparison between 2 dura-
tions of antimicrobial therapy (1–3 days vs 
>3 days of antibiotics), the Methods section 
suggests that the 2 groups were actually 
based on the effective duration of antibiot-
ics. However, such a duration is unknown 
at baseline and should be included in the 


