
Surveillance for Antibiotic 
Resistant Organisms                
in Canadian Hospitals 
• Provincial initiatives 
• National surveillance 



Surveillance for Antibiotic 
Resistant Organisms in 

Canada – Provincial Initiatives 
• 9 provinces do surveillance and report 

CDI rates 
• 8 provinces do surveillance and report 

MRSA rates (3 provinces:  MRSA BSI) 
• 4 provinces do surveillance and report 

VRE rates (2 provinces:  nosocomial VRE BSI) 
• 1 province does surveillance for CREs 

(currently planned or under discussion in          
3 other provinces) 



Surveillance in British Columbia 
(PICNeT: Provincial Infection Control Network of BC) 

• CDI and MRSA 
(colonization/infection)  

• Incidence reported for 
province, by health 
authority, by facility, 
facility type, facility 
size, healthcare/ 
community-associated; 
reported on website 
quarterly 

• CRE surveillance is 
being planned 
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Surveillance in Québec 
• Comité des Infections 

Nosocomiales du 
Québec responsible for 
surveillance in hospitals 

• 7 compulsory 
surveillance programs  
in all Québec hospitals; 
4 related to AROs      
(HA-CDI, nosocomial 
MRSA BSI, nosocomial 
VRE BSI, CREs); 
reported on website  



Surveillance in Ontario 

• Public reporting in all 
hospitals of 9 patient 
safety indicators        
(3 AROs:  nosocomial 
CDI, MRSA BSI, VRE 
BSI) 

• Results reported on 
website by hospital, 
and as aggregate data 
over time 

Nosocomial MRSA Bacteremia Rates 

Nosocomial VRE Bacteremia Rates 



Surveillance in Alberta 
• Single Health Region 
• CDI and CREs are 

reportable to Alberta 
Health (MOH); CDI rates 
available on website 

• MRSA, VRE and ESBLs 
are reportable to 
Alberta Health Services 
(provincial Health 
Authority) 



Surveillance for Antibiotic 
Resistant Organisms in Canada 

Provincial surveillance is highly variable: 
•Different surveillance objectives, definitions, 
protocols, public reporting requirements 

•Data generally not audited for accuracy or 
reliability (VRE in Ontario) 

•Results are not risk adjusted, and as 
surveillance methods and definitions are       
so variable, results cannot be compared        
or aggregated  



 
National Surveillance for 

Antibiotic Resistant 
Organisms in Canada 



CIPARS – Canadian Integrated 
Program for Antimicrobial 
Resistance Surveillance 

• Led by PHAC 
• Surveillance of agri-food 

sector, primarily farm 
animals and retail meats 

• In humans:  surveillance 
of antibiotic resistance 
in Salmonella isolates  



CARA – Canadian Antimicrobial 
Resistance Alliance 

• convenience sample of 
10-15 hospitals 

• clinical isolates for 
susceptibility testing;  
report % resistance, 
monitor changes over 
time 

• limited clinical/epi data, 
and unable to determine 
incidence 
 



MRSA in Canadian Hospitals 

• CANWARD:             
10 hospitals, 2008 

• MRSA accounted  
for 5% of all 
clinical isolates 
(5% blood, 6% 
respiratory, 12% 
wound isolates) 

Zhanel, Antimicrob Agents Chemother 2010 



Median Prevalence of MRSA and VRE: 
132 Hospitals, 2010 and 2012 

Organism Prevalence 
(2010) 

Prevalence 
(2012) 

 

P 
value 

MRSA 
Colonization/Infection 
Infection 

 
  4.3 (0-22.1) 
  0.3 (0-5.9) 

 
 4.0 (0-26.8) 
 0.3 (0-4.9) 

 
0.81 
0.78 

VRE 
Colonization/Infection 
Infection 

 
  0.5 (0-13.1) 
    0 (0-1.8) 

 
  1.3 (0-18.0) 
    0 (0-1.5) 

 
0.04 
0.28 

Simor, Infect Control Hosp Epidemiol 2013; Simor, IDSA 2013 



Canadian Nosocomial Infection 
Surveillance Program - CNISP 

• established in 1994; network of 57 
sentinel hospitals across the country, 
in partnership with PHAC & NML 

• predominantly teaching hospitals,  
with required expertise and 
commitment; 8 pediatric facilities 
 

http://hospitalnews.com/wp-content/uploads/2011/09/Ammi_logo_smaller.jpg
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CNISP Objectives 

• to establish a national surveillance 
system to determine the 
epidemiology of health care 
associated infections in Canada 

• to establish “benchmark” data 
• to provide data that can be used to 

develop national guidelines for 
infection prevention 



CNISP Surveillance 
 Significant Pathogens:  

• MRSA 
• VRE 
• ESBLs 
• CREs 
• Multiresistant Acinetobacter 
• Clostridium difficile infection 



CNISP Surveillance 
for Antimicrobial Resistance 

• laboratory – based, prospective, 
incidence, hospitalized patients 

• updated hospital profiles 

• demographic and clinical data 

• laboratory characterization,      
molecular typing 



MRSA in Canada, 1995-2012 

Simor, Infect Control Hosp Epidemiol 2010; CNISP, 2013 
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Overall Infection Colonization

Presenter
Presentation Notes
		1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008Overall	0.5	1.09	1.56	2.62	3.82	5.04	3.79	4.71	5.16	5.91	7.44	7.75	8.26	9.73Infection	0.28	0.48	0.7	1.06	1.04	1.42	1.11	1.41	1.6	2.06	2.92	2.65	2.57	2.96Colonization	0.22	0.6	0.85	1.53	2.72	3.54	2.63	3.24	3.47	3.85	4.52	5.09	5.69	6.77



MRSA – Regional Rates 
(per 1,000 admissions) 

Year West Central East 

2010 6.23 11.61 7.54 

2011 7.45 11.41 7.33 

2012 6.96 10.96 6.82 

Canadian Nosocomial Infection Surveillance Program; www.ammi.ca/ 



MRSA Strains, Canada 2008-2012 

Canadian Nosocomial Infection Surveillance Program 



MRSA Bloodstream Infection 

Year Incidence           
(per 1,000 admissions) 

Incidence  
(per 10,000 pt-days) 

2008 0.49 0.61 
2009 0.55 0.72 
2010 0.40 0.57 
2011 0.44 0.56 
2012 0.40 0.51 

Canadian Nosocomial Infection Surveillance Program 



MRSA Bacteremia in  
Canadian Hospitals, 2008-10 

• 30-day all-cause mortality:  23.4% 
• variables associated with mortality:  

 age > 65 yrs (OR 3.3, 95% CI 1.4-7.9) 
 pneumonia (OR 3.5, 95% CI 2.5-5.1)  
 skin/soft tissue (OR 0.6, 95% CI 0.4-0.8)  
 HA-BSI (OR 1.4, 95% CI 1.1-1.6)  

• mortality not associated with PFGE 
type, or reduced susceptibility to 
vancomycin  

Simor, IDSA 2013 



Canadian Nosocomial Infection Surveillance Program; www.ammi.ca/ 

VRE Incidence, 1999-2011 
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Carbapenem-Resistant 
Enterobacteriaceae 

Year Incidence           
(per 1,000 admissions) 

Incidence   
(per 10,000 pt-days) 

2010 0.11 0.15 

2011 0.18 0.23 

2012 0.14 0.17 

Canadian Nosocomial Infection Surveillance Program; www.ammi.ca/ 



CPE in Canada 
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Year 
(n=5) (n=5) (n=69) (n=146) (n=146) (n=219) 

CPHLN, 2014 



CNISP - Strengths 

• collaborative network of hospitals and 
PHAC; good geographic representation; 
lab, epidemiologic, and statistical 
expertise 

• accurate, comprehensive data 
• national, regional and site-specific rates 
• ability to link epidemiologic and lab data 
• able to distinguish infection vs 

colonization 



CNISP - Limitations 

• mostly tertiary-care teaching hospitals; 
few community hospitals 

• significant workload at hospital sites  
(not reimbursed); limited data collection 

• results not available in a timely manner 
(although recently improving) 
 



CNISP Surveillance 
• 57 peer-reviewed publications 

(1997-2013) 
• CNISP data have been used to 

‘benchmark’ hospital rates, to 
alert healthcare facilities and 
government agencies, and to 
effect changes in practice 
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