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On average, 1 MRSA infection occurs in 
your hospital’s ICU each week.   
 
 
Which strategy                      would would 
you suggest   
to reduce the rate of  
MRSA infections in the ICU? 

Imagine this scenario … 



Which strategy would you suggest? 
1.  Maintain status quo. 
2.  Active screening for MRSA on admission 

and weekly while in ICU; contact 
precautions for carriers. 

3.  As in #2 above, and decolonize MRSA 
carriers (with mupirocin). 

4.  Daily bathing of all ICU patients     with 
CHG. 

5.  Decolonize all ICU patients with CHG + 
mupirocin (no screening).   



Does MRSA Decolonization in 
the ICU Result in Lower 

Infection Rates? 



Decolonization 
treatment to eradicate 
staphylococcal carriage 



Chlorhexidine and Staphylococcal 
Carriage 

CHG reduces bioburden on 
skin, and decreases 

shedding in ICU patients 

Popovich, Infect Control 
Hosp Epidemiol 2012 



Decolonization in the ICU 
3 cluster RCTs of CHG or CHG + mupirocin in ICU patients; found 

decreased MRSA/VRE acquisition, and decreased MRSA 
infections, including bloodstream infections 

Huang, NEJM 2013 Climo,  NEJM 2013 

Millstone, Lancet 2013 



Chlorhexidine Bathing in the ICU 

A cluster-randomized 
crossover trial in ICUs to 
evaluate daily bathing 
with CHG      on 
acquisition of MRSA/
VRE, and incidence of 
HA-BSI 

Climo, N Engl J Med 2013 



Chlorhexidine Bathing in the ICU 
Results:                  
23% ↓	
  MRSA/VRE	
  
acquisi0on	
  (5.1/1000	
  pt-­‐days	
  
vs	
  6.6/1000	
  pt-­‐days;	
  p=0.05)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

28%	
  ↓	
  nosocomial	
  BSIs	
  	
  	
  
(4.8/1000	
  pt-­‐days	
  vs	
  6.6/1000	
  
pt-­‐days;	
  p=0.007) 

Climo, N Engl J Med 2013  



Targeted vs Universal 
Decolonization in ICUs 

Huang, N Engl J Med 2013 



Methods 
3-group cluster-randomized trial in ICUs 
•  admission screening + isolation;                   

no decolonization 
•  admission screening + isolation; targeted 

decolonization:  MUP + CHG    5 days (if 
MRSA+ or history of MRSA) 

•  universal decolonization: MUP 5 days    + 
CHG while in ICU; no MRSA screening 

Huang, N Engl J Med 2013 



Effect of Interventions 
on MRSA Clinical Cultures  

Huang, N Engl J Med 2013 

Groups 2 & 3 
both better than 
Group 1 
 
No difference 
between 
Groups 2 & 3 



 
MRSA BSI:   
trend for lower rates    in 
Group 3, but not 
statistically significant 
 
 
Any BSI:     
Groups 2 & 3 better than 
1; Group 3 better than 
Group 2 

Huang, N Engl J Med 2013 



•  Universal 
decolonization 
reduced MRSA 
clinical cultures    
by 37%, and all 
BSIs by 44% 

 
•  181 patients    

would have to         
be decolonized      
to prevent 1       
MRSA culture 
Huang, N Engl J Med 2013  



Study Limitations 
• lack of surveillance for 

infections other than BSIs 
(clinical cultures used as a 
surrogate for infections) 
• unblinded study may 

have resulted in 
unmeasured changes in 
behaviour by ICU staff 
• no data on attributable 

benefit of mupirocin 



A second scenario … 
Your hospital does targeted VRE screening of 
“high risk” patients, and in “high risk” units.  
Only a few VRE infections are identified each 
year.  Concerns have been raised that VRE 
screening has minimal benefit, is too costly, and 
adversely impacts patient flow and bed 
utilization.   
 
  What would you recommend? 



What would you recommend? 

1.  Maintain status quo.   
2.  Intensify efforts; implement a universal 

screening program.   
3.  Stop all screening and isolation. 
4.  Stop all screening, but continue isolation.   
5.  Stop some screening, and continue 

isolation.   



Current VRE Screening in 
Canadian Hospitals 

•  VRE screening decreased from  99% 
hospitals in 2010, to 90% hospitals in 
2012 (p<0.001)  
•  In the hospitals that do screening: 68% 

targeted; 30% universal;    38% 
prevalence screens 

Williams, Clin Microbiol Infect 2015 



Why should we try to contain 
VRE in hospitals? 

•  In the absence of control measures, VRE 
colonization rates increase 
•  VRE colonization leads to VRE infection 
•  VRE infection has adverse outcomes 
•  VRE control is cost-effective 



Why should we not try to 
contain VRE in hospitals? 

•  VRE colonization is of no concern 
•  VRE are “wimpy” pathogens 
•  VRE infections are now treatable 
•  VRE control is difficult and costly 



VRE Control 

So what’s the truth? 



US Experience with VRE 
No efforts at VRE control for many years 



US Experience with VRE 
•  From 1989-2001 VRE as a percent of clinical 

enterococcal isolates increased from 0.4% to 
23% in ICUs and from 0.3% to 15% outside of 
ICUs 

•  Incidence of VRE infections and BSIs    in US 
hospital more than doubled between 
2003-2006  

Martone, Infect Control Hosp Epidemiol 1998; 
Ramsey, Infect Control Hosp Epidemiol 2009 



Ofner-Agostini, Infect Control Hosp Epidemiol 2008;  
Canadian Nosocomial Infection Surveillance Program 



Risk of Bacteremia                 if 
VRE Colonized 

Patient population   Risk of bacteremia in 
hospital if colonized 

General hospital 4% 

Cancer patients 2-29% 

Solid organ transplant 
patients 

6-12% 

Bone marrow 
transplant patients 

27-34% 

Olivier, Infect  Control Hosp Epidemiol 2008  



Consequences of  
VRE Colonization 

•  1 in 10 risk of any VRE infection   (50% 
occur post-discharge; 30% readmission)  
•  1 in 25 risk of VRE bacteremia 
•  1 in 200 risk of death due to VRE 
•  As compared to VSE, VRE infections 

associated with higher mortality, 
increased LOS and higher costs  

Carmeli, Arch Intern Med 2002; Cosgrove, Clin Infect Dis 
2003; Lloyd-Smith, J Hosp Infect 2013 



Mortality Associated with VRE 
Bacteremia 

DiazGranados, Clin Infect Dis 2005 



VRE Treatment 

•  Newer drugs are now 
available (linezolid, 
daptomycin). 

 
•  But resistance has already 

appeared, and has outcome 
improved?.                                           

(Dobbs, J Clin Microbiol 2006;  
Scheetz, Antimicrob Agents Chemother 2008) 



Does VRE Screening Reduce the 
Incidence of VRE BSIs? 

•  2 teaching hospitals in Chicago, approx. 
700-beds each, with similar      # 
admissions, # ICU beds, clinical 
programs 

•  Hospital A did not screen for VRE; 
Hospital B screened (targeted screening 
high-risk patients) 

•  Measured VRE BSI rates, 1991-1996 
Price, Clin Infect Dis 2003 



Does VRE Screening Reduce the 
Incidence of VRE BSIs? 

Hospital A Hospital B 

VRE screening No Yes 

DDD Vancomycin  per 
1000 pt-days 

70.3 65.5 

No. patients VRE BSI 
(1991-1996) 

218 71 

VRE BSI rate per 10,000 
pt-days 

1.7 0.08 

Price, Clin Infect Dis 2003 



Is VRE Control           
Cost-Effective? 

•  Compared costs associated with VRE 
BSIs in two 700-bed, university-
affiliated tertiary-care hospitals for 2 
years (1995-1996); one with a VRE 
control program (screening/isolation) 
and one without.  

Muto, Infect Control Hosp Epidemiol 2002 



Is VRE Control Cost Effective? 
U Virginia Baltimore VA 

Med Center 
Cost of control $253,099 - 

No. VRE BSIs 1 28 
Deaths, VRE BSI  0 6 
Cost, VRE BSIs $27,190 $761,320 
Total cost, VRE 
(excl. non-BSI infections) 

$280,289 $761,320 

Muto, Infect Control Hosp Epidemiol 2002  



VRE Screening               
in ICUs:  RCT 

 
No impact on incidence per 

1000 ICU pt-days 

Intervention 
ICUs 

Control ICUs 

25.7 Baseline 27.1 

36.8 Intervention 29.9 
Huskins, N Engl J Med 2011 



VRE Screening in ICUs 

Study Limitations: 
•  High prevalence at 

baseline; perhaps 6 mos. 
not enough time 

•  Long delay in getting 
results (mean, 5-6 days) 

•  Poor compliance with 
contact precautions 

Huskins, N Engl J Med 2011 



A VRE Experiment in Ontario 

I am grateful to PHO for these (preliminary) data 



VRE Control – A Natural 
Experiment in Ontario 

•  In June 2012, 4 teaching hospitals 
stopped VRE screening and control 
programs; 148 hospitals maintained 
their VRE control program. 
•  Prospective comparison of VRE BSI 

rates in screening vs non-screening 
hospitals 

43 

F. Lam, J. Johnstone, G. Garber, PHO; 
presented at IDSA, 2014  



44 Lam, Johnstone, Garber, PHO; IDSA 2014 



45 Lam, Johnstone, Garber, PHO; IDSA 2014 



Conclusions 

•  CHG +/- mupirocin appears to reduce  
MRSA acquisition and nosocomial 
BSIs in ICUs. 

•  The value of VRE screening remains 
contentious, but there    is evidence 
suggesting it may  be cost-effective.   


