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OBJETIVE
To determine whether daily bathing with CHG decreased MDROs acquisition among adult Medical-Surgical Intensive Care Unit (MS-ICU) patients.

DESIGN
Quasi-experimental (before/after) study from July 2010 through December 2013.

PATIENTS AND SETTING
All patients admitted for at least 48 hours to 15-bed MS-ICU at Hospital Universitario Austral were included in the study. Hospital Universitario Austral is a 137-bed tertiary care
teaching hospital in Buenos Aires, Argentina.

STUDY PERIOD AND INTERVENTION
During the first part of our study (from July 2010 through December 2011 and hereafter referred to as the “Period A”), patients were bathed daily with soap and water. During
the second part of our study (from January 2012 through December 2013 and hereafter referred to as the “Period B”), daily cleaning with no-rinse, 2% CHG-impregnated
cloths (Natural Touch®; Mi Flora SRL; Argentina) was substituted for soap-and-water bathing. Bathing was completed according to the manufacturer’s instructions. In brief,
washcloths were used in sequential order to rinse all body surfaces, with the exception of the face during bathing with the 2% chlorhexidine–impregnated cloths in order to
avoid exposure of the mucous membranes of the eyes and ears. Skin-care products that were not compatible with chlorhexidine were eliminated before the study began. 2%
CHG alcohol solution was used for skin disinfection at both, CVC insertion and maintenance, during both study periods.

MEASUREMENTS
Data on patient demographics, number of MS-ICU admissions, and lengths of MS-ICU stay were extracted from hospital administrative databases. Nosocomial infection rates
were determined by reviews of infection control practitioner logs and patient medical charts. Clinical culture results were obtained from the microbiologic database of the
laboratory information system. ICU-acquired infections were defined as recommended by the Centers for Disease Control and Prevention. There were no changes in infection
prevention policy during these 2 time periods (Table I). Active surveillance testing was carried out for MRSA, VRE, carbapenemase-producing Enterobacteriaceae, imipenemresistant Pseudomonas aeruginosa, and imipenem-resistant Acinetobacter spp, throughout the study period (Table II). Targeted screening, consisting in swabs from the nares
(for MRSA) and perirectal area (for VRE, and Gram negative MDROs), was performed up to 48 hours after admission to the unit on high-risk patients who met any of the
following criteria: positive history of MDROs infection or colonization; prior hospitalization in an acute care center or in a long-term care facility for at least 24 hours, including
transfers within 3 months; and patients receiving dialysis (Table II). These patients were placed on contact precautions until the test results became available. Only those
patients found to be colonized or infected with MDROs were maintained on contact isolation until hospital discharge. Decolonization therapy with topical mupirocin was
performed during both study periods for those patients colonized or infected with MRSA. In addition, all patients in the MS-ICU were screening weekly and on discharge from
the unit (Table II). The microbiology laboratory processed surveillance specimens using chromogenic media (CHROMagarTM) and standard microbiological methods. Waiver
of written informed consent was obtained from the Ethical Committee of the Institution, owing to the minimal-risk nature of the study. Susceptibility test to chlorhexidine were
not performed for the MDROs isolated. Bathing compliance in the MS-ICU during the intervention period was assessed monthly by determining the total number of
chlorhexidine cloths used versus the total number of patient-days. The incoming colonization/infection pressure was estimated as the number of cultures from patients
colonized or infected with MDROs at admission or up to 48 hours after admission per total number of admissions per month (Table III). MDROs acquisition was defined as an
admission surveillance culture negative for MDROs and subsequent isolation of MDROs from a surveillance or clinical culture performed more than 48 hours after admission.
MDROs acquisition rate was defined as the number of acquired MDROs cases per 1,000 patient-days at risk, where a day at-risk was defined as a day in the ICU (not within
the first 48 hours after admission) (Table III). In all instances non duplicated cases were considered. Rates were compared using Poisson regression.

RESULTS
While there was an increase of 38% in the incoming colonization/infection pressure during Period B vs Period A for MDROs (Gram positive + Gram negative: 25.05 cases per
1000 admissions vs 34.62 cases per 1000 admissions; RR 1;38; 95%CI 0.86–2.21; p=0.087) a significant reduction was observed for the acquisition of Gram positive and
Gram negative MDROs in the MS-ICU (2.40 cases per 1000 patient-days vs 4.86 cases per 1000 patient-days; RR 0.49; 95% CI 0.29–0.84; p<0.01; and 3.86 cases per 1000
patient-days vs 7.21 cases per 1000 patient-days; RR 0.53; 95%CI 0.35–0.82; p<0.001, respectively) (Figure 2-3, Table IV). During the study, the device-associated
infections (ventilator-associated pneumonia, central line-associated bloodstream infections, and urinary catheter–associated urinary tract infections) decreased from Period A
to Period B, but the decrease was not statistically significant (Figure 1, Table V). The bundles associated with the prevention of device-associated infections, remained above
of 90% of compliance (Figure 1). In addition, there were not differences in hand hygiene, isolation precautions and environmental cleaning adherence between both study
periods (Figure 1). The overall incidence of skin reactions among patients receiving chlorhexidine bathing was less than 2.0%.

CONCLUSION
Daily bathing with CHG-impregnated washcloths significantly reduced the risks of acquisition of both Gram positive and Gram negative MDROs, in spite the increase of the
incoming colonization/infection pressure rate.

LIMITATIONS
 As we did not performed susceptibility test to chlorhexidine for the MDROs isolated, we can not assess the ecological impact in the MDROs of our MS-ICU. This issue
should be a point of concern due to some evidence that showed an increase in the MIC for Acinetobacter spp when daily bathing with CHG-impregnated washcloths was
implemented for ICU patients(7).
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Table I. Infection Prevention and Control Policies
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hygiene program
 Prevention of emergence and transmission of MDROs
−
−
−

Isolation policy
Environmental cleaning policy
Antimicrobial Stewardship program

 Bundles for
−
−
−

MDROs per 1000 admissions

Although daily bathing with chlorhexidine gluconate (CHG) may prevent the acquisition of Gram positive multidrug-resistant organisms (MDROs) (ie: methicillin-resistant
Staphylococcus aureus [MRSA] and vancomycin-resistant enterococcus [VRE])(1-4), scant data exists on the impact of this strategy for Gram negative MDROs
(carbapenemase-producing Enterobacteriaceae, imipenem-resistant Pseudomonas aeruginosa, and imipenem-resistant Acinetobacter spp)(5-6).

the prevention of device-associated infections:

Ventilator-associated Pneumonia (maintenance)
Central-line associated Bloodstream Infection (insertion and maintenance)
Urinary catheter-associated Urinary Tract Infection (insertion and
maintenance)

Table II. Active surveillance and contact precaution strategy
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 All patient admitted to the MS-ICU with any of the following criteria:
 Positive history of MDROs infection or colonization
 Prior hospitalization in an acute care center or in a long-term care facility
for at least 24 hours, including transfers within 3 months
 Patients receiving dialysis
 Should be obtain
 Swabs from the nares and perirectal area
 Should be placed on:
 Contact precautions until the test results became available
 Should be maintain on contact precautions until discharge:
 Only those patients found to be colonized or infected with MDROs
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Table III. Colonization/infection indicators

Incoming colonization/infection pressure rate:

Number of cultures from patients colonized or infected
with MDROs at admission or up to 48 hours after admission x 1000
Total number of admissions per month

In-hospital colonization/infection acquisition rate:

Number of surveillance or clinical culture
with MDROs performed more than 48 hours after admission x 1000
Total patient-days at risk
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MS-ICU: Medical-Surgical Intensive Care Unit; MDROs: multidrug-resistant organisms

MDROs per 1000 patient-days
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