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Overview 

• The patient as reservoir for multidrug-resistant organisms (MDROs) 
 

• Preventing MDRO spread – strategies focused on the patient 
• Contact precautions 
• Active surveillance 
• Cohorting 
• Topical decolonization 
• Antimicrobial stewardship 

 
• Importance of bundled approaches to controlling MDRO spread 



  Modes of Transmission for Pathogens (Including MDROs) 
in the Hospital 

• Contact Transmission (bacteria, most common) 
 

• Droplet Transmission (influenza, meningococcus) 
 

• Airborne/aerosol transmission (TB) 
 

• Blood and Body Fluids (needlesticks: HIV, HCV) 
 

• Food and Water  
 

• Vector -borne 



Pathogenesis of HAI 
• Usually bacterial infection  
• Colonization usually precedes infection 

• Both colonized and infected patients are contagious 
• Bugs are spread among patients, environment 

• Healthcare workers (HCWs) - hands, equipment (eg stethoscope) 
• Transient colonization most common 

• Environment  
• Major risks: indwelling devices, debilitated state 

• More frequent contact with HCW, higher risk 
• Prevention: hand hygiene, contact precautions, patient isolation, 

cohorting 



Pathogenesis of HAI 
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Reservoirs for MDROs in the Hospital 

• Patient 
 

• Healthcare worker 
 

• Environment 



Horizontal Interventions Aimed at  
Reducing Transmission of All Pathogens 

• Standard precautions (hand hygiene, barrier precautions when required) 
 

• Environmental cleaning and disinfection  
 

• Minimizing unnecessary medical devices 
 

• Universal gowning and gloving 
 

• Universal decolonization of all patients (CHG bath) 
 



Vertical Interventions Aimed at Reducing Transmission  
of a Particular Pathogen 

•  Active surveillance for a particular pathogen 
 

• Targeted decolonization for a particular pathogen 
• Search and destroy 

 
• Contact precautions for specific pathogens 

 
• Isolation and/or cohorting for specific pathogens 

 



Contact Precautions 

• Involves use of gown and gloves for contact with patient and/or patient’s 
environment 
 

• CDC recommends “for all patients infected with target multidrugresistant 
organisms(MDROs) and for patients that have been previously identified 
as being colonized with target MDROs” 

• Single patient room, dedicated equipment (stethoscope) 
 

• In the US, primarily used for MRSA, VRE (and C. difficile) 
• When clinical cultures are used, ~ 5-10% of patients isolated; with active 

surveillance, ~ 20-25% isolated 

Morgan et al, JAMA October 8, 2014 Volume 312, Number 14, 1395-6 



Contact Precautions (cont) 

• Limitations of contact precautions include 
• Gown and glove use (expense and time) 
• ? Fewer room visits by providers 
• ? Associated adverse events 
• Efficacy has not been demonstrated in endemic settings for MRSA, VRE 
• In some studies, MRSA acquisition rates relatively uncommon in the hospital 
•   

• Until fairly recently, no prospective studies evaluating contact 
precautions and impact on prevention of MRSA, VRE acquisition in 
endemic hospital settings until . . . 

 

Morgan et al, JAMA October 8, 2014 Volume 312, Number 14, 1395-6 



• Cluster-randomized trial in 20 medical and surgical ICUs in 20 US hospitals from 
January 4, 2012, to October 4, 2012 
 

• In the intervention ICUs, all health care workers were required to wear gloves and 
gowns for all patient contact and when entering any patient room 
 

• The primary outcome was acquisition of MRSA or VRE based on surveillance 
cultures collected on admission and discharge from the ICU 
 

• Secondary outcomes included individual VRE acquisition, MRSA acquisition, 
frequency of health care worker visits, hand hygiene compliance, health care–
associated infections, and adverse events 

JAMA, 2013 









 

• Literature review - No high quality data support or reject use of CP for endemic MRSA or VRE 
• Survey of 87 member hospitals of SHEA Research Network 
 

Infection Control & Hospital Epidemiology, 2015, pp 1163 - 1172 



Infection Control Successes for CRE Prevention:  
A Nationwide Intervention 

• Israeli experience 
• Nationwide intervention 
• Ministry of Health mandated reporting of CRE, isolation of patients with CRE, and 

other contact measures to decrease transmission 
• Self-contained nursing units for patients (ie cohorting of patients and nurses) 

 

\Scwaber MJ et.al. Clin Infect Dis. 2011;52(7):848-55  



Conclusion:  
Contact Precautions for MRSA, VRE 

• Most hospitals in US use contact precautions for MRSA, VRE 
• Many hospitals are reconsidering  

 
• Recent data suggests more effect on decreasing MRSA than VRE 

 
• Contact precautions often used for CRE, XDR-GNB 

 
• Adverse events do not appear to be more common among patients in 

contact isolation 
 

• Healthcare workers enter the room less frequently when a patient is on 
contact isolation 
 



Active Surveillance Testing 
• Based on the observation that active surveillance reflects colonization 

pressure better than clinical specimens (passive surveillance) 
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Active Surveillance and Contact 
Precautions To Prevent CRE  

• Montefiore Medical Center 
 

• ICU based initiative 
 

• Active surveillance for detection of CRE coupled with contact precautions 
for all colonized patients 
 

• Led to 53% reduction in prevalence of CRE colonization in the unit 
 

 
 

MMWR. June 22,2012 61(24) 



Active Surveillance and Contact Precautions for MDROs - 
Summary 

• Primarily used for MRSA, VRE 
 

• CRE  - often used in conjunction with other modalities 
 

• Other MDROs less experience 
• ESBL producing Enterobacteriaceae 

• Mostly evaluated in outbreak settings. 
• May not be effective when prevalence is very low or very high 

• Carbapenem resistant P.  Aeruginosa 
• No evidence to support or refute 

• A. baumannii 
• Effective in outbreak settings, might be effective in endemic settings as well 



Chlorhexidine 

•  In healthcare, Chlorhexidine Digluconate (CHG) is one of the common forms of 
Chlorhexidine 
•  Soluble in water - - enhances delivery of CHG 
•  Chlorhexidine Diacetate (DHA) has been bonded with polyurethane for use in medical 
devices 
 



Mechanism of Action 

• Broad spectrum (Gram-positive, Gram-negative bacteria, fungi) 
 

• Bactericidal and/or bacteriostatic depending on concentration 
 

• Works rapidly (can kill 100% of bacteria within 30 seconds) 
 

• Can kill all categories of microbes 
 



Role of CHG Bathing With Regards to Hospital 
Infection and MDRO 

• Protect the patient 
• Decrease the degree of colonization/burden of pathogens on skin of individual 

patient 
•  By doing so, decrease risk for device-related infection (ie CLABSI) 

 
• Protect other patients 

• By decreasing the burden of pathogens on an individual patient, the likelihood of 
spread to other patients (via contaminated healthcare workers and/or environment) 
is decreased 



 

• CHG bathing of all patients on mechanical ventilation or colonized with MDRO 
• Significant reduction in MDRO acquistion 

American Journal of Infection Control 45 (2017) 1069-73 



• Three group, cluster randomized multicenter prospective trial in ICU 
(n=74,000) 

• Group 1- Screening and isolation for MRSA if positive test or previous 
H/O MRSA colonization 

• Group 2- Screening + targeted decolonization - +ve patients underwent 
5 day regimen of mupirocin to bilateral nares and CHG cloth bathing 

• Group 3- Universal decolonization- No screening and every patient 
admitted to ICU received decolonization as did +ve patients in group 2 
 
 
 

N Engl J Med 2013;368:2255-65 



 





• Decrease in hospital acquired 
bloodstream infections by 28% (p=0.007) 
 

• Decrease in acquisition of MDRO (MRSA 
and VRE) by 23% (p=0.03) (5.1 vs 6.6 per 
1000 patient days) 

Multicenter, cluster-randomized, nonblinded crossover trial to evaluate the effect of daily bathing 
with chlorhexidine-impregnated washcloths on the acquisition of MDROs and the incidence of 
hospital-acquired bloodstream infections 



CHG Bathing – Summary 
• Wealth of evidence suggests that routine, daily CHG bathing of ICU 

patients 
• Decreases CLABSI and primary BSI 
• Decreases MDRO acquisition 
• Seems to be most effective in populations with relatively high BSI, MDRO rates 

• Unanswered questions 
• Non-ICU populations 
• Cloths vs solution 
• Resistance concerns – has occurred, but relatively “low-level” 

 



Bundles for MDROs 

• Process bundles effective in reducing device-associated infections 
 

• Increasingly apparent that in many cases, no single process can optimally 
prevent MDRO acquisition 
 

• Antimicrobial resistance bundles have been effective in preventing MDRO 
acquisition 



• Stepped-wedge design 
 

• Bundled intervention in 4 LTACs  
• Screening patients for KPC rectal colonization upon admission and every other 

week 
• Contact isolation and geographic separation of KPC positive patients in ward 

cohorts or single rooms 
• Daily CHG bathing 
• HCW education and monitoring 

 

• Outcome: colonization and infection due to KPC 
 Clinical Infectious Diseases, 2015; p 1153–61 



 



•  32 studies in the meta-analysis, comprising 9,056,241 patient-days and 159 estimates of IRs  
 

•  ASPs reduced the incidence of infections and colonisation with  
• multidrug-resistant Gram-negative bacteria (51% reduction; IR 0·49, 95% CI 0·35–0·68) 
• ESBL-producing Gram-negative bacteria (48%; 0·52, 0·27–0·98) 
• MRSA (37%; 0·63, 0·45–0·88) 
• C difficile infections (32%; 0·68, 0·53–0·88). 

  

• ASPs were more effective when implemented with IC measures (IR 0·69, 0·54–0·88), 
especially hand-hygiene interventions (0·34, 0·21–0·54) 
 

• Antibiotic stewardship did not affect the IRs of vancomycin-resistant enterococci and 
quinolone-resistant and aminoglycoside-resistant Gram-negative bacteria   

 Lancet Infect Dis 2017; 17: 990–1001  



 



 

Significant reduction 
in studies focusing on 
carbapenem 
resistance (43%; 
0.57, 95% CI 0.40–
0.81) 

• A. baumannii 
(56% reduction; 
IR 0.44, CI 
0.17–1.13)  

• P aeruginosa 
(29%; 0·71, CI 
0.46–1.10)  

• K pneumoniae 
48% (IR 0·52, 
CI 0.13–2.09) 

Bauer et al., Lancet Infect Dis, 2017, 990-1001 



Targeting the Patient for MDRO Prevetnion: 
Conclusions 

• Contact precautions remain important for C. difficile and in outbreak scenarios 
• Role for endemic spread of pathogens uncertain 
•  Often used for MRSA, VRE, CRE, XDR-Gram negatives 

• Active surveillance has a role in controlling MDROs, particularly CRE 
• It’s role as an isolated process remains questionable 

• CHG bathing is effective in reducing CLABSI and MDRO risk including MRSA, CRE 
• Experience primarily in ICU, vulnerable patients 
• Role outside the ICU remains unclear 

• Bundling of processes effective in limiting MRSA and CRE spread 
• Hand hygiene, contact precautions, CHG bathing 
• Cohorting of patients and staff in outbreak, hyperendemic scenarios 

• Antimicrobial stewardship is an important component of MDRO prevention and should 
be incorporated into prevention bundles 

 



Questions? 
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