ORIGINAL ARTICLE

Decolonization of methicillin-resistant
Staphylococcus aureus during routine hospital care:
Efficacy and long-term follow-up

Gordon Dow MD', Deanna Field MD?, Michelina Mancuso BSC PT MBA3, Jacques Allard PhD*

G Dow, D Field, M Mancuso, J Allard. Decolonization of
methicillin-resistant Staphylococcus aureus during routine
hospital care: Efficacy and long-term follow-up. Can ] Infect
Dis Med Microbiol 2010;21(1):38-44.

BACKGROUND/OBJECTIVE: Methicillin-resistant Staphylococcus
aureus (MRSA) colonization is associated with a significant risk of
subsequent MRSA infection in the hospital setting. The use of
decolonization as an infection control strategy remains highly contro-
versial despite publications evaluating more than 40 different decolo-
nization regimens over the past 60 years. The present study describes
the benefits and potential drawbacks of such an approach in the
patient population.

METHODS: A retrospective cohort study was performed to assess the
efficacy and subsequent outcome for patients with newly identified
MRSA colonization at the Horizon Health Network in Moncton,
New Brunswick.

RESULTS: A total of 241 patients with MRSA colonization or infec-
tion during the study period (2000 to 2005 inclusive) were identified.
Eighty-nine MRSA-positive patients were decolonized according to a
standardized regimen (hospital protocol group), and 98 received an
alternative decolonization regimen (other treatment group). No
attempt at decolonization was made for 54 patients (no treatment
group). The hospital protocol group demonstrated superior overall suc-
cessful decolonization compared with the other treatment group (67 of
84 [80%)] versus 48 of 89 [54%]; OR 3.3;95% CI 1.6 to 7.1; P=0.0004)
and the no treatment group (four of 43 [9%]; OR 36.9; 95% CI 11.2 to
161.7; P<0.000001). The mean observed duration of culture negativ-
ity for the subgroup who remained MRSA culture negative over the
long term was 419+398 days (range one to 1817 days). Successful
decolonization occurred in 115 patients and permitted subsequent
release from contact isolation for 4530 patient-days. The rate of clini-
cal infection with MRSA was significantly lower in the hospital proto-
col group versus the other treatment group (16 of 89 [18%)] versus 37
of 98 [38%]; OR 0.38; 95% CI 0.18 to 0.78; P=0.003).
CONCLUSION: The present study supports recent reports indicating
that MRSA decolonization can be successful using a multifactorial
approach (chlorhexidine soap, enhanced hygiene/housekeeping and
combination oral/topical antimicrobial therapy) in hospitalized
patients, both over the short and long term. Unlike previous studies,
decolonization appeared to be effective in a relatively unselected
population, including patients with lines and catheters. Inability to
decolonize was most closely associated with failure to use a standard-
ized decolonization protocol.
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La décolonisation du Staphylococcus aureus
résistant a la méthicilline pendant les soins
hospitaliers courants : U'efficacité et le suivi a
long terme

HISTORIQUE ET OBJECTIF : La colonisation du Staphylococcus aureus
résistant 2 la méthicilline (SARM) s’associe & un risque important
d’infection subséquente par le SARM en milieu hospitalier. Le recours a la
décolonisation comme stratégie de controle de linfection demeure
hautement controversé malgré des publications évaluant plus de 40 schémas
de décolonisation depuis 60 ans. La présente étude visait a décrire les
bienfaits et les inconvénients potentiels d’'une telle démarche auprés de la
population de patients.

METHODOLOGIE : Les auteurs ont effectué une étude de cohorte
rétrospective pour évaluer lefficacité et lissue subséquente pour les
patients présentant une colonisation par le SARM nouvellement décelée
au Réseau de santé Horizon de Moncton, au Nouveau-Brunswick.
RESULTATS : Au total, les auteurs ont repéré 241 patients présentant
une colonisation ou une infection par le SARM pendant la période de
I'étude (de 2000 a 2005, inclusivement). Quatre-vingt-neuf patients
positifs au SARM ont été décolonisés selon un schéma normalisé (groupe
de protocole hospitalier) et 98 ont recu un autre schéma de décolonisation
(autre groupe de traitement). Enfin, 54 patients n’ont subi aucune
tentative de décolonisation (groupe non traité). Le groupe de protocole
hospitalier a démontré une décolonisation globale plus réussie que lautre
groupe de traitement (67 sur 84 [80 %] par rapport a 48 sur 89 [54 %];
RR 3,3; 95 % IC 1,6 a 7,1; P=0,0004) et que le groupe non traité (quatre
sur 43 [9 %]; RR 36,9; 95 % IC 11,2 a 161,7; P<0,000001). La durée
moyenne observée de négativité des cultures dans le sous-groupe qui
demeurait négatif & la culture du SRAM 2 long terme correspondait
4194398 jours (plage de un a 1 817 jours). Cent quinze patients ont profité
d’'une décolonisation réussie, ce qui a permis de mettre un terme 2
l'isolation des contacts pour 4 530 jours-patient. Le taux d’infection
clinique par le SRAM était considérablement plus faible dans le groupe de
protocole hospitalier que dans lautre groupe de traitement (16 sur
89 [18 %] par rapport a 37 sur 98 [38 %]; RR 0,38; 95 % IC 0,18 a 0,78;
P=0,003).

CONCLUSION : La présente étude étaye les rapports récents indiquant
que la décolonisation par le SRAM peut réussir au moyen d’une démarche
multifocale (savon de chlorhexidine, meilleure hygiene et meilleur
entretien ménager et association d’antimicrobiens oraux et topiques) chez
les patients hospitalisés, tant & court terme qu’a long terme. Contrairement
aux études précédentes, la décolonisation semble efficace dans une
population relativement non sélectionnée, y compris les patients munis de
sondes et de cathéters. Lincapacité de décoloniser s’associait plus
étroitement au défaut d’utiliser un protocole de décolonisation normalisé.
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Staphylococcus aureus is one of the most common causes of
nosocomial infection worldwide. Over the past 30 years,
there has been a pandemic spread of methicillin-resistant
S aureus (MRSA), occurring primarily in the hospital setting.
MRSA now accounts for more than 50% of all bloodstream
S aureus isolates in the United States (1). Instead of replacing
endemic methicillin-sensitive S aureus, these MRSA clones
have added to the baseline endemic prevalence of methicillin-
sensitive S aureus (2). This has increased the overall burden of
S aureus in the hospital setting (3,4). This phenomenon may
be due to MRSA virulence factors that enhance bacterial
adhesion (5). This may also account for the prolonged duration
of colonization noted in these patients, which has an estimated
half-life of 40 months (6).

MRSA colonization is associated with a significant risk of
subsequent MRSA infection in the hospital setting. Recent
acquisition of MRSA colonization is associated with a 30% risk
of subsequent infection (7). This enhanced risk appears to per-
sist, with 23% of long-term carriers (carriage for one year or
longer) developing late-onset MRSA infection (8).

The principal infection control measures for limiting the
spread of nosocomial MRSA infection involve performing
admission screening cultures for MRSA, isolating colonized/
infected patients, using barrier precautions and optimizing
hand hygiene among health care workers (9). While these
measures are very effective when stringently applied, noso-
comial outbreaks of MRSA continue to occur, mostly due to
breakdown in adherence to these measures. These measures are
also taxing on patients, their families and health care institu-
tions. MRSA decolonization has been proposed as a potential
infection control strategy to further reduce nosocomial spread
of MRSA colonization and the subsequent risk of MRSA
infection (10,11). Decolonization could also enhance patient
well-being for individuals in whom successful decolonization
permits the discontinuation of oppressive isolation and barrier
precautions.

The use of decolonization as an infection control strategy
remains highly controversial despite publications evaluating
more than 40 different decolonization regimens over the past
60 years (12). A recent Cochrane collaboration review (13) of
six randomized controlled trials studying MRSA decolonization
concluded that there was insufficient evidence to support the use
of decolonization. Despite these data, decolonization in selected
patients is frequently performed in many hospitals (14).

There is now a significant body of evidence (15-17) sug-
gesting that decolonization using topical agents alone is often
inadequate for current circulating nosocomial MRSA clones.
However, a recent randomized controlled trial (18) using com-
bined topical and systemic decolonization therapy has demon-
strated 74% successful decolonization at three months in the
active treatment group.

A similar protocol has been used selectively for some patients
with MRSA colonization at The Moncton Hospital (Moncton,
New Brunswick), and the present cohort study was performed to
describe the benefits and potential drawbacks of such an approach
in the patient population. The primary outcome measure was suc-
cessful MRSA decolonization both over the short and long term.
Secondary outcome measures included the identification of
potential factors associated with successful decolonization, and the
incidence of subsequent MRSA infection and mortality.
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MRSA decolonization and long-term follow-up

METHODS

A retrospective cohort study was conducted to assess the efficacy
and subsequent outcome for patients with newly identified MRSA
colonization at The Moncton Hospital. The Moncton Hospital, a
teaching hospital affiliated with the Faculty of Medicine at
Dalhousie University (Halifax, Nova Scotia) and the Horizon
Health Network, has a catchment area of 180,000 people and an
average of 16,000 admissions per year. The research protocol was
approved by the South-East Regional Health Authority Research
Ethics Board.

Since December 1997, screening cultures for MRSA have
been obtained on admission to the hospital from all at-risk
patients (ie, patients hospitalized in the previous nine months
or those who live in a long-term care facility). Patients col-
onized or infected with MRSA were also identified through
cultures obtained as part of routine care during their hospital
stay (ie, nonscreening cultures). When a patient with a posi-
tive culture was identified, the hospital infection control
department and the attending physician were notified. Patients
were placed under contact precautions, and patient data were
entered into an infection control MRSA patient database.
The hospital infection control service provided a decoloniza-
tion protocol (hospital protocol) on the chart of every col-
onized patient to guide physicians who believed that
decolonization could be beneficial to their patient. The
attending physician could then make a clinical decision on
whether to attempt to decolonize the patient using the hospi-
tal protocol, an alternative protocol of their choice or to pro-
vide no decolonization. The hospital protocol was not a
standing order, and provided no guidance regarding who could
benefit from a decolonization trial. All patients who were suc-
cessfully decolonized (defined as a minimum of two consecu-
tive weekly sets of MRSA screening cultures) were removed
from contact isolation.

The study population consisted of all MRSA-positive
patients between 2000 and 2005 (inclusive) found in the hos-
pital microbiology laboratory database and the infection con-
trol MRSA patient database. Patient demographic data,
comorbid conditions (including Charlson age-adjusted comor-
bidity index), a description of the specific MRSA decoloniza-
tion regimen received (if any) and outcomes, were obtained
from the MRSA database and the hospital chart.

Three patient groups were defined based on the decoloniza-
tion regimen received — identified as the hospital protocol,
other treatment and no treatment groups. The hospital proto-
col consisted of 2% mupirocin cream to both nares and all
open or colonized wounds three times a day, trimethoprim/
sulfamethoxazole (160 mg trimethoprim/800 mg sulfamethox-
azole) one tablet twice daily, and oral rifampin 300 mg twice
daily, all for seven days. The other treatment group included all
patients prescribed any alternative decolonization regimen.
Examples of alternative decolonization regimens were oral
cotrimoxazole plus topical mupirocin, or topical mupirocin
alone. Patients in whom no decolonization regimen was pre-
scribed were classified as the no treatment group. All three
patient groups were prescribed chlorhexidine soap for bathing
at the time MRSA was first identified. Patients presenting with
de novo MRSA infection were not considered for MRSA
decolonization until their infection had been successfully
treated.
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Baseline and follow-up cultures for MRSA were obtained
from both anterior nares, perianal region, vascular catheter exit
sites, tracheostomy sites, wounds/incisions and urine (if a Foley
catheter was present). These cultures were repeated a min-
imum of three days after decolonization therapy was completed,
and were repeated once weekly or at least twice if the patient
remained hospitalized. Screening cultures were then repeated
during any subsequent hospitalizations.

Laboratory methods

Clinical specimens were plated onto mannitol salt agar (PML
Microbiologicals, USA) with oxacillin (6 ng/mL) and incu-
bated at 35°C for 72 h. Methicillin resistance was confirmed
using oxacillin agar screen plates as per the Clinical Laboratory
Standards Institute (USA) guidelines, with confirmation using
a latex agglutination assay for detection of penicillin-binding
protein 2a (Denka Seiken Ltd, Japan). Susceptibility testing of
MRSA isolates for other antimicrobial agents was performed
using the MicroScan panel system (Pos Combo 21, Dade
Behring, USA); mupirocin susceptibility testing was not per-
formed. Susceptibility testing for other antimicrobials was
always performed on initial isolates and would only be repeated
at the request of a physician or if an isolate was obtained in the
context of MRSA infection.

Outcome measures

Short-term decolonization success was defined as two succes-
sive negative cultures during a one-month period following
treatment. Long-term decolonization success was defined as
successive negative cultures obtained at least three months
after successful short-term decolonization. Secondary outcome
measures included the identification of potential factors associ-
ated with successful decolonization and the incidence of subse-
quent MRSA infection. The diagnosis of MRSA infection and
determination of the primary infection site was assigned on the
basis of the National Nosocomial Infections Surveillance cri-
teria. Thirty-day mortality was measured from the time of the
first positive MRSA culture. Cause of death was determined by
chart review. The potential impact of MRSA infection on
patient mortality was categorized as unrelated, unlikely, pos-
sible, probable and definitely by a reviewer blinded to the treat-
ment received. MRSA infection was classified as having a
definite impact on mortality if patients were bacteremic or had
active MRSA infection at the time of death.

Statistical analysis

Data were analyzed for each group, and results were expressed as
proportions or means, according to the type of variable. The
hospital protocol group was compared separately to the other
treatment and to the no treatment group, excluding missing
values. For dichotomous variables, comparisons between groups
were summarized by the OR with its two-sided 95% CI.
Statistical significance was tested using the two-tailed Fisher’s
exact test for 2x2 tables. For nondichotomous categorical vari-
ables, statistical significance was tested using the equivalent to
the Fisher’s exact test for larger tables if low cell frequencies were
present and the 2 test otherwise. For continuous data, the two-
sided Kruskal-Wallis nonparametric test was used. Empirical
significance levels (P values) were reported to allow the reader to
apply any desired significance threshold. Statistical diagnostic
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methods were applied to verify the suitability of the methods;
the potential impact of missing values on the conclusions was
explored, but detailed results of these due diligence measures
are not reported. The database was created in Excel 2003
(Microsoft, USA), and computations were performed in
Matlab 2006b (The MathWorks Inc, USA), SYSTAT 11
(SYSTAT Software Inc, USA) and R 2.9.0 (R Foundation for
Statistical Computing, Austria).

RESULTS

A total of 241 patients with MRSA colonization or infection
during the study period (2000 to 2005 inclusive) were identi-
fied. Patient characteristics are summarized in Table 1. Eighty-
nine MRSA-positive patients were treated according to the
hospital protocol and 98 received an alternative decolonization
regimen (other treatment). No attempt at decolonization was
made for 54 patients (no treatment). There was no difference
in sex between the three groups of patients. The hospital proto-
col group was slightly younger by approximately five years. The
comorbidity burden was similar among groups, except for a
relative excess of cardiac conditions in the no treatment group.
The majority of patients had at least one or more indwelling
lines or tubes; the no treatment group were least likely to have
indwelling lines or tubes. The hospital protocol group were
more likely to have MRSA colonization at multiple sites.

Details of patient decolonization rates are described in Table 2.
The overall rate of successful decolonization for the hospital
protocol was 80%. The hospital protocol group had a superior
short-term decolonization success rate compared with the other
treatment group (63 of 82 [77%)] versus 46 of 78 [59%]; OR 2.3;
95% CI 1.1 to 4.9; P=0.018) and the no treatment group (three
of 38 [8%]; OR 37.2; 95% CI 10.1 to 209.6; P<0.000001)
(Table 2). Considering patients with unknown outcomes, even
assuming the extreme scenario that decolonization for all
unknowns failed in the hospital protocol group but succeeded in
the other two groups, the hospital protocol group was still signifi-
cantly more successful than either the other treatment group
(P=0.01) or no treatment group (P<0.0000001). The hospital
protocol group also demonstrated superior long-term decoloniza-
tion success compared with the other treatment group (33 of
62 [53%)] versus (18 of 55 [33%]; OR 2.4; 95% CI 1.0 to 5.3;
P=0.039) and the no treatment group (two of 32 [6%]; OR 16.2;
95% CI 3.7 to 155.5; P=0.000003). The mean + SD observed
duration of culture negativity for the subgroup who remained
MRSA culture-negative over the long term (measured as time
between first and last negative culture) was 419+398 days (range
one to 1817 days). The actual duration of culture negativity may
be much longer because repeat MRSA cultures would only be
obtained if patients were rehospitalized.

Potential factors associated with successful decolonization
were analyzed using baseline patient characteristics. Overall,
use of the hospital protocol was the only significant positive
predictor of successful decolonization (P<0.001) based on uni-
variate analysis. Under the hospital protocol, there was a sig-
nificant association between the primary MRSA colonization
site and decolonization success (P=0.022), driven by a lower
success rate when the primary colonization site was a wound.
Under the hospital protocol, the only other factor that
approached significance as a predictor of inability to decolonize
was cancer comorbidity (P=0.082).
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TABLE 1

Baseline characteristics of patients colonized with methicillin-resistant Staphylococcus aureus (MRSA)

MRSA decolonization and long-term follow-up

Hospital protocol,

Other treatment,

No treatment,

Hospital protocol vs

Hospital protocol vs

Characteristic n (%) n (%) n (%) other treatment, P no treatment, P
Number of patients (n=241) 89 (37) 98 (41) 54 (22) - -
Female sex 36 (40) 48 (49) 24 (44) 0.527* 0.158*
Age, years (mean * SD) 68.6+16.8 73.2+14.3 73.8+19.2 0.048* 0.008*
Comorbidity (% of group)?
Cardiac 30 (34) 28 (29) 25 (46) 0.527* 0.034*
Diabetic 16 (18) 17 (17) 7(13) 0.643* 1.000*
Hepatic 6 (7) 3(3) 4(7) 0.246* 0.313*
Oncological 19 (21) 21 (21) 11 (20) 1.000* 1.000*
Renal 12 (13) 14 (14) 6 (11) 0.627* 1.000*
Respiratory 20 (22) 24 (24) 13 (24) 1.000* 0.863*
Vascular 25 (28) 21 (21) 14 (26) 0.551* 0.312*
Neurological 7 (8) 6 (6) 7(13) 0.224* 0.776*
Charlson age-adjusted comorbidity index 3.9£2.5 4.3+2.0 4.9+2.9 0.119% 0.014%
(mean + SD)
Number of lines/tubes
None 10 (11) 6 (6) 18 (33) - -
1 31 (35) 42 (43) 25 (47) 0.319* 0.0005*
2 or more 48 (54) 50 (51) 11 (20) - -
MRSA source’
Nares 54 (61) 60 (61) 33 (61) 0.655* 0.709*
Perirectal/rectal 46 (52) 52 (53) 25 (46) 0.883* 0.858*
Wound 27 (30) 38 (39) 11 (20) 0.442* 0.322*
Urine 34 (38) 11 (11) 5(9) 0.007* 0.027*
Devices 17 (19) 15 (15) 3 (6) 0.438* 0.043*
Respiratory 9 (10) 6 (6) 0 (0) 0.290* 0.026*
Nares only 10 (11) 18 (18) 15 (28) 0.305* 0.010*
MRSA colonization at 2 or more sites 63 (71) 59 (60) 20 (37) 0.034* <0.0001*

*Two-sided Fisher's exact test, its generalization or %2 test; TTotal greater than 100% due to multiple classification; ¥Two-sided Kruskal-Wallis test. vs Versus

TABLE 2

Methicillin-resistant Staphylococcus aureus (MRSA) decolonization rates and patient outcomes

Hospital protocol,

Other treatment,

No treatment,

Hospital protocol vs
other treatment

no treatment

Hospital protocol vs

Outcome n=89 n=98 n=54 OR (95% ClI); P OR (95% CI); P
Overall decolonization, success/known (%) 67/84 (80) 48/89 (54) 4/43 (9) 3.3 (1.6-7.1); 36.9 (11.2-161.7);
P=0.0004* P<0.000001*
Short-term decolonization, success/known (%) 63/82 (77) 46/78 (59) 3/38 (8) 2.3(1.1-4.9); 37.2 (10.1-209.6);
P=0.018* P<0.000001*
Long-term decolonization, success/known (%) 33/62 (53) 18/55 (33) 2/32 (6) 2.4 (1.0-5.3); 16.2 (3.7-155.5);
P=0.039* P=0.000003*
MRSA infection rate, present/known (%) 16/89 (18) 37/98 (38) 5/42 (12) 0.38 (0.18-0.78); 1.66 (0.53-6.24);
P=0.003* P=0.452*
Length of stay (days)
Mean + SD 80+108 61+110 30+81 P=0.001" P<0.0000001"
First quartile 22 8.5 3 - -
Median 55 27 8 - -
Third quartile 110 70 17.5 - -
Disposition P=0.023* P=0.097*
Expired 11 (12) 19 (19) 9 (17) - -
Extramural (home hospital service) 9 (10) 11 (11) 3(5) - -
Home 31 (35) 44 (45) 29 (54) - -
Nursing home 14 (16) 7(7) 8 (15) - -
Other hospitals 11 (12) 5(5) 2(4) - -
Special care home 0 (0) 5(5) 2(4) - -
Unknown 13 (15) 7(7) 1(2) - -
30-day mortality (from first-positive MRSA 3/89 (3) 9/98 (9) 7/54 (13) 0.35 (0.06-1.45); 0.24 (0.04-1.10);
culture and sensitivity) P=0.139* P=0.042*
MRSA-associated mortality, 0/89 (0) 4/98 (4) 1/54 (2) 0 (0.00-1.65); 0 (0.00-23.66);
probable/definite (%) P=0.123* P=0.378*

*Two-sided Fisher’s exact test, its generalization or %2 test; TTwo-sided Kruskal-Wallis test. vs Versus
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TABLE 3
Types of methicillin-resistant Staphylococcus aureus

infections

Hospital protocol, n (%)  Other treatment, n (%)

Skin and soft tissue 9 (56.3) 23 (62.2)
Pneumonia 4 (25.0) 5(13.5)
Surgical site infection 2 (12.5) 4 (10.8)
Urinary tract infection 1(6.2) 3(8.1)
Bloodstream 0 (0.0) 2(5.4)
Total 16 (100.0) 37 (100.0)

Decolonization was successful for 115 patients, permitting
release from contact isolation for 4530 patient-days, which
represented 45% of the total hospital stay.

Twenty-four per cent (58 of 241) of all culture-positive
patients developed an MRSA infection during their initial or
subsequent hospitalizations (Table 2). The rate of clinical
infection with MRSA was significantly lower in the hospital
protocol group versus the other treatment group (16 of 89
[18%)] versus 37 of 98 [38%]; OR 0.38; 95% CI 0.18 to 0.78;
P=0.003). Table 3 details the various types of MRSA infections
for these two groups. The lowest rate of infection was noted in
the no treatment group (five of 42 [12%]).

The patients treated by hospital protocol had signifi-
cantly longer lengths of stay than either the other treatment
group (average 80 versus 61 days; P<0.001; median 55 versus
27 days) or the no treatment group (average 80 versus 30
days; P<0.0000001; median 55 versus eight days) (Table 2,
Figure 1).

Overall mortality was similar among the three groups
(Table 2). There were 11 deaths in the hospital protocol group
(10 unrelated to MRSA infection, one unlikely related),
19 deaths in the other treatment group (15 unrelated to MRSA
infection, three probable and one definite) and nine in the no
treatment group (seven unrelated to MRSA infection, one
unlikely related, one definite). For all groups combined, the
mortality rate was lower among patients successfully decol-
onized (12 of 105 [11.4%] versus 20 of 91 [22.0%]; OR 0.46;
95% CI 0.19 to 1.06; P=0.054). Patients in the hospital proto-
col group were more likely to be discharged to another hospital
or long-term care facility (Table 2). Clostridium difficile infec-
tion developed in one patient in both treatment groups within
four weeks of antibiotic therapy. No case of secondary anti-
biotic resistance was documented postdecolonization in the
subgroup with persistent or recurrent MRSA colonization.

During the study, the rate of nosocomial MRSA infection
at the hospital fell from one case per 1000 admissions in 2003
to 0.6 cases per 1000 admissions in 2005, and fell further to
0.3 cases per 1000 admissions in 2007.

DISCUSSION

The current retrospective study describing the experience
with MRSA decolonization in hospitalized patients again
supports the observation that a strategy using combined top-
ical and oral antimicrobial therapy is superior to alternative
regimens, many of which either used topical mupirocin alone
or topical mupirocin in combination with only one other oral
antimicrobial.

The failure of topical therapy alone is not surprising con-
sidering that the majority of patients in our study, as in other
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Figure 1) Box and whiskers plot of the length of stay according to
treatment. In dall three groups, the distribution has a long right tail
(ie, short stays dominate, while some very long stays push up the
average) . The hospital protocol group showed longer stays followed
by the other treatment group and then the no treatment group

series, were colonized at multiple sites, with gastrointestinal
colonization documented in more than 50% of patients. The
robust efficacy of the regimen used in the present study was
reflected by the high rate of short- and long-term decoloniza-
tion success despite the fact that most patients had multiple
risk factors for decolonization failure, including the presence of
chronic wounds, multiple comorbidities and multiple indwell-
ing devices (eg, vascular catheters, Foley catheters, tracheos-
tomy tubes and gastrostomy tubes). Topical therapy remains
an important component of a decolonization regimen because
mupirocin resistance is a significant risk factor for regimen
failure (18,19). We did not measure mupirocin resistance in
our study population.

Many previous studies (13-18,20,21) investigating MRSA
decolonization strategies have been compromised by small
sample size, tendency to exclude patients with multiple
indwelling catheters and limited follow-up. The present study
highlights the fact that even in a relatively unselected cohort,
the mean duration of successful decolonization exceeded one
year. The adjunctive use of rigorous housekeeping measures at
The Moncton Hospital likely contributed to decolonization
success, because S aureus localized to fomites can maintain
viability in excess of 38 weeks (22). One previous study (18)
demonstrated that 18% of decolonization failures are the result
of recolonization with new strains.

The decision to decolonize in the present study was made by
the attending physician and was influenced by multiple factors.
Patients with longer lengths of stay were more likely to be decol-
onized for several reasons. These patients were believed to be a
significant persistent nidus for nosocomial MRSA transmission;
their quality of care and emotional health were believed to be
compromised by long-term contact isolation and, in many cir-
cumstances, nursing homes would not accept these patients
unless they had been successfully decolonized. This contrasts
with the group who received no decolonization treatment,
which was largely comprised of patients receiving palliative care,
or the relatively healthy with short-term lengths of stay — both
situations in which the benefits of decolonization would be less
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tangible. This epidemiology is reflected by shorter lengths of
stay, reduced vascular catheter use and higher mortality in this
group, in which no attempt was made to decolonize.

The presence of a colonized wound was the only factor
identified in the present study that was associated with failure
to decolonize, a finding observed by previous investigators
(12). This may reflect occult MRSA wound infection, which
would be unlikely to be eradicated by a one-week course of oral
therapy. Poor antibiotic penetration into wound granulation
tissue and biofilm has also been demonstrated (23).

The risk of MRSA colonization must be weighed against the
risk of decolonization therapy. The total cost of medications asso-
ciated with our treatment protocol was estimated to be $32.00
per treatment course. This is similar to other estimates of cost
across Canada and the United States (24,25). Canadian data
have estimated a cost of $14,360 per patient when MRSA col-
onization progresses to infection (25). This total has been derived
from increased hospital stay, isolation costs and management.
With an estimated MRSA infection rate of 20% to 60% reported
in the literature, there is a significant cost savings for decoloniza-
tion therapy versus treatment of infection.

Adverse effects associated with antibiotic therapy include
common side effects, allergic drug reactions, antibiotic resist-
ance and superinfection. One of the most significant adverse
events associated with MRSA decolonization is C difficile col-
itis. One patient in our treatment group developed C difficile
infection. The average cost for one C difficile infection has been
estimated at $8,000, the majority of which would be for the
cost of a longer hospital stay (26). With one case of colitis in
the present study, we had an absolute risk increase of 0.01 and
with a number needed to harm of 1000 patients. We believe
that the benefits afforded by decolonization treatment, which
include discontinuation of contact isolation and reduced
MRSA infection, outweigh the aforementioned drawbacks.

There are several methodological limitations in our study.
Because the present study was a retrospective cohort analysis,
selection bias clearly influenced the decision to decolonize,
because patients who received no decolonization treatment
had shorter lengths of stay and higher rates of nares coloniza-
tion alone. Similar selection bias may have influenced the
subsequent difference in infection rates seen between patients
in the hospital protocol and those in the other treatment
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