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Preamble 

The emergence of carbapenemase producing organisms (CPOs) is an infectious disease concern 
of which the epidemiology and control is little known in British Columbia (BC). This 
surveillance protocol has been developed by a multidisciplinary group with representatives from 
each health authority and related agencies in the province (ad hoc provincial CPO working 
group) at the request of the Director of Patient Safety, Ministry of Health of BC. The best 
available evidence and knowledge was utilized along with expert opinion to develop this 
protocol. The working group strived to achieve the best possible decisions by consensus. If 
consensus was not possible, the majority’s agreement was highlighted, with a note for the area of 
disagreement. 

The Provincial Infection Control Network of BC (PICNet) strongly recommends that this 
surveillance protocol be reviewed after one year of implementation to ensure that it reflects any 
new knowledge gained and advances in evidence informed practice. 

1. Objectives of CPO Surveillance   

a.   To identify and monitor CPOs among patients admitted to acute care facilities and other 
identified patient population in BC, such as patients receiving haemodialysis in renal 
clinics 

b.   To examine the epidemiology of patients that are infected or colonized with CPO and the 
molecular profile of these emerging organisms 

c.   To synthesize all epidemiologic and laboratory information to inform patient care 
practices in the management of patients with these organisms in BC 

2. Methods 

a. Patient population 

The patient population under surveillance includes: 

 Patients admitted to acute care facilities 
 Haemodialysis patients visiting renal clinics  
 Other patient population that are deemed high risk for CPO by the health authority1

 

b. CPO screening 

The following patients should be screened for CPOs: 

 Anyone who had an overnight stay in a hospital or undergone a medical/surgical 
procedure outside of Canada within the past 12 months 

                                            
1. The health authority should communicate with PICNet and BCPHMRL regarding other patient population.  
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 Anyone who received haemodialysis outside of Canada within the past 12 months 
 Anyone who was transferred from a healthcare unit or facility with a high prevalence 

of CPO  
 Anyone who had close contact with a known CPO patient within the past 12 months, 

e.g. stayed in the same room or ward in the facility, shared nursing staff, lived in the 
same household, etc 

Repeat screening on patients who are deemed very high risk but who screened negative 
upon admission may be considered after consultation with medical microbiologists or 
infection control practitioners (ICPs) in the facility. 

Note: Consensus was not achieved on the timeframe of the “look back” period for CPO 
screening. One health authority has applied a six months “look back” time period and 
will continue that practice. This will be evaluated after one year of implementation. 

c. Specimen types 

 Screening 

- Rectal swab with fecal staining (preferred) 
- Perianal swab or stool is acceptable if rectal swab is not available 

 Clinical 

- Specimen(s) from open wounds, blood, urine, tracheostomies, ostomies, 
intravenous catheter sites, and others as appropriate 

 Contact tracing 

- Rectal swab with fecal staining (preferred) 
- Perianal swab or stool is acceptable if rectal swab is not available 

d. Scope 

The CPOs under surveillance include the following organisms that harbour a 

carbapenemase gene: 

 Screening specimen: Enterobacteriaceae2 
 Clinical specimen: Enterobacteriaceae, Pseudomonas spp., and Acinetobacter spp. 

 Contact tracing specimen: organisms that may harbour a targeted CPO gene(s)  

e. Eligible case 

 A case of CPO is defined as a patient whose specimen isolate has been identified as 
harbouring a carbapenemase gene. Either infection or colonization with CPO is 

                                            
2. It may be altered to reflect the new epidemiologic knowledge and infection control practices 
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included. The same genotype identified from different bacterial species in the same 
patient will be regarded as the same case of CPO. 

 Different carbapenemase genes identified from the same specimen or subsequent 
specimens from the same patient are considered as new cases of CPO, regardless of 
the bacterial species 

f. Case identification and confirmation 

Isolates from screening, or clinical, or contact tracing specimen with eligible 
Enterobacteriaceae and/or Acinetobacter spp. and/or Pseudomonas spp. (per Appendix 

A) will be identified by the medical microbiology laboratory in each health authority. 
Isolates suspected of harbouring a CPO gene will be sent to the BC Public Health 
Microbiology & Reference Laboratory (BCPHMRL) for molecular testing and 
genotyping analysis. A requisition form for CPO testing (Appendix B) will be completed 
and sent to BCPHMRL, along with the isolate. 

The BCPHMRL will report the molecular testing results directly via the electronic 
laboratory information system to the submitting laboratory as per current standard 
practice. For positive CPO isolates, BCPHMRL will check the laboratory database and 
determine whether it meets the definition of an eligible CPO case (Section 2e). If it is a 
new case, a unique identifier will be assigned and included in the laboratory report. 

g. Data collection 

Once the isolate submitted to BCPHMRL is confirmed as an eligible case of CPO, the 
submitting laboratory should work with ICPs from the facility to ensure that the 
surveillance form for CPO (Appendix C) is completed, including the unique identifier 
assigned by BCPHMRL.  

An addendum form (Appendix D) should be completed if 

 the case is identified as a CPO infection, OR 
 the case was initially reported as a colonization, and subsequently develops into an 

CPO infection, within a year from initial identification 

Both forms (Appendix C and D) should be submitted to PICNet in a timely manner: 

Dr. Guanghong Han 

Epidemiologist, Provincial Infection Control Network of BC 
504 – 1001 West Broadway, Vancouver, BC, V6H 4B1 
Phone:  (604) 875-4844 ext. 22983 
Fax:  (604) 875-4373 
E-mail:  Guanghong.Han@phsa.ca 

mailto:Guanghong.Han@phsa.ca
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PICNet will consult with individual health authorities regarding the format and template 
for data submission. 

3. Data Analysis and Reporting 

a. The following denominator data from each acute care facility should be submitted to 
PICNet by the health authorities on a quarterly basis. 

 total number of hospital admissions per quarter 
 total number of inpatient-days per quarter 

b. The following laboratory data should be submitted to PICNet and/or BCPHMRL on a 
quarterly basis. 

 annual total number of specimens with positive CPO isolates, and broken down by 
specimen type (screening, clinical and contact tracing) if possible 

 annual total number of specimens processed for CPO testing, broken down by 
specimen type (screening, clinical and contact tracing) if possible  

c. PICNet and BCPHMRL will cross-check the data on a regular basis for data quality and 
assurance purposes. The information on the Requisition Form for CPO Testing will be 
de-identified and shared with PICNet, as well as the molecular testing results. 

d. Each quarter, PICNet and BCPHMRL will work together to summarize the CPO data and 
report back to the health authorities, British Columbia Association of Medical 
Microbiologists (BCAMM), and the Ministry of Health.  

e. PICNet will aggregate the number of CPO cases by HA and genotype quarterly, and post 
them on the PICNet’s website for the Ministry of Health, health authorities, all healthcare 
professionals and the public as per established data validation and reporting protocols for 
dissemination of surveillance data. 

f. If an outbreak of CPO is suspected, the health authority should communicate with or 
inform other health authorities, PICNet, BCPHMRL, as well as the public as per 
established outbreak management processes. 

4. CPO Outbreak Management 

a. Definitions of internal alert and outbreak 

An internal alert is when the number of CPO cases in a unit or facility is above the pre-
determined threshold or there is suspected transmission. The purpose of an internal alert 
is to identify an opportunity to intervene with enhanced control measures to prevent 
further spread of these emerging organisms. 

 Triggering an internal alert does not require confirmed laboratory results  
 The trigger point may include the patients with known CPO at the time of admission 
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 An internal alert may be triggered by the suspected transmission within a unit or 
facility 

An outbreak in a healthcare facility is when the number of new, time related, healthcare-
associated CPO cases in a unit or facility is above the expected threshold for that unit or 
facility and where there is evidence of on-going transmission despite appropriate 
interventions.  

 The criteria for defining an outbreak should be pre-determined for each individual 
facility, in consultation with the medical health officer (MHO) or their designate 

 Molecular confirmation of CPO genes in patient’s isolates is required to determine on-
going transmission 

b. Role of the facility 

Once an outbreak is declared, the MHO, or their designate, must be consulted under the 
Public Health Act. The Outbreak Prevention and Management Team (OPMT) in the 
facility should be mobilized to oversee the outbreak management processes. 

 When a “trigger point” for internal alert or the threshold for the outbreak has been 
reached, all staff within the unit or facility should be alerted to the situation 

 The unit staff and the facility’s infection prevention and control (IPAC) team should 
work with the facility administration to ensure that the control measures and resources 
are in place 

 The IPAC team and the medical microbiology laboratory should collaborate with the 
BCPHMRL to facilitate rapid testing of isolates to determine CPO gene types 

 Review and implement current best practice for outbreak control 
 Mobilize additional resources and enforce additional control measures as needed 
 Summarize suggested improvements and lessons learned to share with local/regional 

Infection Prevention and Control committees 

c. Role of MHO 

The MHO has legislated authority under the Public Health Act to give directions or 
orders regarding health hazards and infectious diseases in BC. They may choose to 
designate this authority. 

 Facilitate investigation, confirmation, declaration and management of the outbreak 
 Provide support and consultation to OPMT and IPAC team in the facility, if needed. 
 Represent public health or appoint a public health representative(s) on the OPMT 
 Facilitate provincial assistance when local resources for outbreak control are exhausted 
 Consult with the facility to declare the outbreak over 
 Limit new admissions or close a portion of a unit, a unit, or a facility if required, 

following consultation with the facility administrator.  
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Appendix A - Laboratory Interpretive Criteria for Identifying Suspected Carbapenemase 

Producing Organisms (CPO) 

Included in this surveillance protocol are isolates recovered from screening, clinical and contact 

tracing specimens received by the Microbiology Laboratories of the acute care facilities. 

Screening specimens are specimens submitted to the laboratory for the purpose of infection 
control screening for CPO detection. Enterobacteriaceae will be tested for carbapenemase 
activities in the medical microbiology laboratory in each health authority. If the isolates are 
suspected carbapenem resistant, it should be tested further with phenotypic/molecular methods. 
The non-Enterobacteriaceae may be pursued if there are epidemiological risk factors for CPO.   

Clinical specimens are specimens collected for routine microbiology workup where carbapenem 
resistance is identified using automated systems or 2014 CLSI1zone diameters and/or Minimal 
Inhibitory Concentrations (MIC) values as listed below. All suspicious carbapenemase producing 
Enterobacteriaceae, P. aeruginosa, and Acinetobacter spp should be pursued further with 
phenotypic/molecular methods.   

Contact tracing specimens are screening specimens from patients who have been identified as 
having epidemiological contacts with a confirmed CPO case(s).  Enterobacteriaceae and/or non-
Enterobacteriaceae harbouring the CPO gene identified in the confirmed case will be targeted in 
testing of contact tracing specimens. 

At least ONE of the 

following: 

Enterobacteriaceae: 

MIC (μg/ml) Disk diffusion2 (mm) 
Imipenem > 2 < 22 
Meropenem > 2 < 22 
Ertapenem > 1 < 21 

 

ALL of the 

following: 

Acinetobacter: 

MIC (μg/ml) Disk diffusion2 (mm) 
Imipenem > 4 < 21 
Meropenem > 4 < 17 

 

ALL of the 

following: 

Pseudomonas aeruginosa: 

MIC (μg/ml) Disk diffusion2 (mm) 
Imipenem > 4 < 18 
Meropenem > 4 < 18 
Ceftazidime > 16 < 17 

                                            
1. Clinical and Laboratory Standards Institute. 2014. Performance standards for antimicrobial susceptibility testing; 24th 

informational supplement, M100-S24 (January, 2014). Clinical and Laboratory Standards, Wayne, PA. 
2. Using a 10 µg disk of the appropriate antimicrobial. 
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Once the isolate is identified as carbapenem resistant, phenotypic or molecular screening for 
CPO is performed, using any of the MAST, ROSCO, E-test, PCR or other equivalent methods.  

Positive isolates are sent to the BC Public Health Microbiology & Reference Laboratory 
(BCPHMRL), along with the CPO Requisition Form, for molecular testing and additional 
genotyping analyses.  

Due to the importance of timely identification of these organisms for infection control and 
epidemiologic investigation, please send the isolates that are suspected of harbouring a 
carbapenemase gene to the BCPHMRL as soon as possible.  

When there is an internal alert or an outbreak of CPO is suspected, accelerated submission is 
strongly recommended. 

BCPHMRL will report results back to the submitting laboratory directly via the electronic 
laboratory information system. For positive CPO isolates, BCPHMRL will check the laboratory 
database and determine whether it meets the definition of an eligible CPO case (see Section 2e in 
the Protocol). If it is a new case, a unique identifier will be assigned and included in the 
laboratory report. The submitting laboratory should work with the infection control practitioners 
(ICPs) to ensure that the CPO Surveillance Form (Appendix C) is completed and submitted to 
PICNet.  

For urgent test requests, please contact Dr. Linda Hoang or the Public Health Advanced 
Bacteriology/Mycology Lab of BCPHMRL:  

Dr. Linda Hoang, Program Head 
Phone:  (604) 707-2618 
Email:  Linda.Hoang@bccdc.ca 

Ana Paccagnella  

Phone:  (604) 707-2610  
Email:  Ana.Paccagnella@bccdc.ca 

Supervisors 

Phone:  (604) 707-2617  

Fax:  (604) 707-2604 

Mailing address:  
Public Health Advanced Bacteriology/Mycology Lab  
BC Public Health Microbiology & Reference Laboratory 
655 West 12th Avenue, Vancouver, BC, V5Z 4R4 

  

mailto:Linda.Hoang@bccdc.ca
mailto:Ana.Paccagnella@bccdc.ca


   E-test/discs 

  Rosco Disc Interpretation:               

  

   
   

PERSONAL HEALTH NUMBER (or out-of province Health Number and 
province)

DOB        (DD/MMM/YYYY) GENDER
                                      M          F         UNK

PATIENT SURNAME PATIENT FIRST AND MIDDLE NAME

ADDRESS                                                                                                                    CITY                                                                                 POSTAL CODE

Section 1 - Patient Information

Section 2 - Submitting Laboratory Details

SAMPLE REF.  NO.

DATE COLLECTED
(DD/MMM/YYYY)

DATE RECEIVED

PHSA LABORATORIES 

USE ONLY

Section 3 - Specimen Details

BC Centre for Disease Control,  655 West 12th Avenue, Vancouver, BC V5Z 4R4     www.phsa.ca/bccdcpublichealthlab 

                                                  Form PHBM_225_2001F  Version 1.0 05/2014

BAMBAM

BAMBAM

BAMBAM

BAMBAM

BAMBAM

BAM

Bacteriology and Mycology Requisition 

Carbapenemase-Producing Organism Testing

ORDERING PHYSICIAN HOSPITAL (Name and address for report delivery)

PHSA CLIENT NO.    

TELEPHONE NUMBER 

SEND REPORT TO                                                                                                                   

ORGANISM IDENTIFICATION:             Genus                                                                 Species SPECIMEN              respiratory               blood

                                     urine                            wound 
   
                                     rectal                           other:                         

                                                                             ______________

           SCREENING ISOLATE                                        CLINICAL ISOLATE                                        CONTACT TRACING       

           PREVIOUS CPO SCREENING:                        NO                  YES           DATE: 

SOURCE

Antibiotic MIC Zone diameter Interpretation

Ertapenem

Meropenem

Imipenem

Phenotypic Confirmation:  

________________________________________               

________________________________________

Antibiotic MIC Interpretation (S, I, R)

Ampicillin S                     I                    R

Ampicillin/Clavulanate S                     I                    R

Aztreonam S                     I                    R

Amikacin S                     I                    R

Cefazolin S                     I                    R

Cefepime S                     I                    R

Cefoxitin S                     I                    R

Cefpodoxime S                     I                    R

Ceftazidime S                     I                    R

Cefixime S                     I                    R

Ceftriaxone S                     I                    R

Cephalothin/Cephalexin S                     I                    R

Ciprofloxacin S                     I                    R

Colistin S                     I                    R

Ertapenem S                     I                    R

Automated Antibiogram:      

Antibiotic MIC Interpretation (S, I, R)

Gentamicin S                     I                    R

Imipenem S                     I                    R

Levofloxacin S                     I                    R

Meropenem S                     I                    R

Minocycline S                     I                    R

Nitrofurantoin S                     I                    R

Pefloxacin S                     I                    R

Piperacillin S                     I                    R

Piperacillin/Tazobactam S                     I                    R

Rifampin S                     I                    R

Ticarcillin S                     I                    R

Ticarcillin/Clavulanic Acid S                     I                    R

Tigecycline S                     I                    R

Tobramycin S                     I                    R

Trimethoprim/Sulfamethoxazole S                     I                    R

 OR, See attached for automated AST results 

Other Results:

ESBL E-test Interpretation:   

           
Other Tests and Interpretation:  

CPO PCR Interpretation:     

____________________________

____________________________

____________________________

____________________________

____________________________

____________________________
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Appendix C – Surveillance Form for Carbapenemase Producing Organisms (CPO) 

Name of the Facility: ____________________________ 

  

                                            
1. Contact BCPHMRL if the unique identifier has not been received  
2. Lack of consensus on the timeframe for the look back period. Communicate with PICNet if the reporting facility applies a 

different timeframe other than the past 12 months.    

1 Unique Identifier
1 (assigned by BCPHMRL) ______________________________________ 

2 Patient’s status    Inpatient           Haemodialysis clinic patient 
                              Other, please specify ___________________________________ 

3 Date of admission or visiting (dd/mmm/yyyy) __________________________ 

4 CPO status      Infection (please also complete appendix D)           Colonization            Unknown 

5a (Optional)  Was this patient treated with antimicrobials within TWO weeks prior to CPO detection?    
    Yes            No          Unknown 

5b (Optional)  If Yes, which of these was / were used? (Check all that apply) 
    Colistin           Tigecycline          Carbapenem           Cephalosporin             Chloramphenicol  
    β-lactam inhibitor (eg. Pip/tazo)          Aminoglycoside (amikacin, gentamicin, tobramycin)  
    Other,  please specify ____________________________ 

6 Has the patient had an overnight stay in a hospital or undergone medical/surgical procedure outside 

of Canada within the past 12 months (or 6 months
2
)? 

 Yes,  please specify the name of the country ____________________________ 
 No 
 Unknown 

7 Has the patient had haemodialysis outside Canada within the past 12 months (or 6 months
2
)? 

 Yes,  please specify the name of the country ____________________________ 
 No 
 Unknown 

8 Was the patient transferred from a unit with a high prevalence of CPO? 

 Yes,  please specify the name of the healthcare facility ____________________________ 
 No 
 Unknown 

9 Has the patient had close contact with a known CPO case within the past 12 months (or 6 months
2
)? 

 Yes, please specify the nature of contact:    
             Roommate in a healthcare facility      Same unit in a healthcare facility      
             Household              Other, please specify ____________________________ 

 No 
 Unknown 
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Once completed, please send it to:   

Dr. Guanghong Han 

Epidemiologist, Provincial Infection Control Network of BC 
504 – 1001 West Broadway, Vancouver, BC V6H 4B1 
Phone:  (604) 875-4844 ext. 22983 
Fax:  (604) 875-4373 
E-mail:  Guanghong.Han@phsa.ca 

  

                                            
3. The CPO was identified more than 72 hours or 3 days after admission to the reporting facility and the patient did NOT have 

any of the following factors*: 
a. an overnight stay in the hospital or medical/surgical procedure outside of Canada within the past 12 months 
b. haemodialysis outside of Canada within the past 12 months 
c. transferred from a healthcare unit or facility with a high prevalence of CPO 
d. close contact with a known CPO case in their household or from another healthcare facility within the past 12 months 

* Lack of consensus regarding timeframe after admission. Communicate with PICNet if these criteria are not fully applied in 
the reporting facility.  

4. Same genotype of CPO and epidemiologic link to other CPO cases in the facility in terms of time and space, e.g., stay in the 
same unit, shared equipment or nursing staff 

10 Is there any evidence that this case was associated with the reporting facility?
3
 

 Yes          No          Unable to determine/No information available 

11 Is there any evidence of transmission within the reporting facility?
4
 

 Yes          No          Unable to determine/No information available 

12 (Optional)  Is there evidence that the patient has underlying medical condition(s)? 

 No evidence of any underlying medical condition  
 Yes  (please check all that apply) 

  Diabetes 
  Liver disease 
  HIV infection 
  Cancer (active) 
  Lung disease (e.g., asthma, COPD) 
  Kidney disease (include all patients on dialysis) 
  Solid organ transplantation 
  Bone marrow transplantation 
  Other immune suppression, please specify __________________________ 
  Heart disease (do NOT include hypertension alone, isolated atrial fib or mitral valve prolapse) 

 Other, please specify ____________________________ 

 Unknown/No information available 

mailto:Guanghong.Han@phsa.ca
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Appendix D – Addendum Form for Carbapenemase Producing Organisms (CPO) Infections 

NB: This form should be complete if a) the case was identified as a CPO infection; b) the case was initially reported 
as colonization, and subsequently developed into a CPO infection within a year from initial identification. Please 
ensure that the CPO surveillance form (Appendix C) has been completed for this case. 

Name of the Facility: ____________________________ 

Once completed, please send it to:   

Dr. Guanghong Han 

Epidemiologist, Provincial Infection Control Network of BC 
504 – 1001 West Broadway, Vancouver, BC V6H 4B1 
Phone:  (604) 875-4844 ext. 22983 
Fax:  (604) 875-4373 
E-mail:  Guanghong.Han@phsa.ca  

1 Unique Identifier (assigned by BCPMHRL)  ___________________________________ 

2 Patients’ status     Inpatient        Haemodialysis clinic patient 
                               Other, please specify ____________________________ 

3 Date of admission or visiting (dd/mmm/yyyy) __________________________ 

4 Date of  CPO infection identification (dd/mmm/yyyy) __________________________ 

5 Site(s) of infection   Bloodstream        Urinary tract       Respiratory tract       Wound       Surgical site  
                                  Other, please specify ____________________________ 

6 Organism(s) isolated (Check all that apply) 
 Acinetobacter spp.         Serratia spp.          Klebsiella  pneumonia         Enterobacter spp. 
 Escherichia  coli            Proteus spp.           Morganella  morganii         Citrobacter spp. 
 Pseudomonas spp.         Other Entero-bacteriaceae, please specify ____________________________ 

7 CPO gene(s) detected:     NDM           KPC          OXA-48          VIM           IMP            SME      
                                           Other,  please specify __________________________ 

8a Was the patient treated with an antibiotic for CPO infection?    Yes         No           Unknown 

8b (Optional) If Yes, which antibiotic(s) was / were used? (Check all that apply) 
 Colistin            Tigecycline            Other,  please specify ____________________________ 

9 Was ICU admission required due to CPO infections or the complications associated with CPO infection? 

 Yes                                    
 No           
 N/A – patient was already in ICU         
 Unknown 

10 Patient outcome 30 days or up until discharge after identification of CPO infection  

 Patient alive, still in hospital 30 days after diagnosis  
 Patient survived and discharged  
 Patient survived and transferred 
 Patient died   

mailto:Guanghong.Han@phsa.ca


Surveillance Protocol for CPO in BC 
 

August 2014 Page 13 
 

Appendix E – Process Flowchart for Carbapenemase Producing Organisms (CPO) 
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* ICP may be involved upon admission, depending on risk assessment 

Complete CPO Surveillance Form 
(Appendix C) 

PICNet 

Addendum Form for 
CPO Infection 
(Appendix D) 

If CPO infection, or 
develop to CPO 
infection subsequently 

ABBREVIATIONS 

BCPHMRL– BC Public Health 
Microbiology & Reference 
Laboratory 

CPO – Carbapenemase 
Producing Organisms 

HA – Health Authority  

ICP – Infection Control 
Practitioners 

MOH – Ministry of Health  

PICNet – Provincial Infection 
Control Network of BC 

 

PICNet’s website for HA, MOH, all 
healthcare professionals and public 

External reports 

HA, MOH, BCAMM 

Internal reports 

ICPs If CPO screen positive 

Isolates + 
CPO Requisition Form (Appendix B) 

Phenotypic and molecular screening 

Submitting laboratory + ICP for the facility 

BCPHMRL: 
molecular testing, genotyping analyses 

Results returned to the submitting laboratory 
via the electronic laboratory information 

system 
If the isolate is positive for CPO AND 
meets the definition of eligible CPO case 

A unique identifier will be assigned and 
included in the BCPHMRL’s report 

If carbapenem resistant 
as per Appendix A 

Contact tracing Clinical specimen Screening specimen 

Organisms 
harbouring targeted 

CPO gene(s) 

Enterobacteriaceae, 
Pseudomonas spp., 
Acinetobacter spp. 

 
Enterobacteriaceae 




