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Disclosures
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Health Data in Alberta

• Administrative
• Discharge summaries, emergency department visits, physician billing 

claims, pharmacy records, etc.

• Survey
• National & regional health surveys 

• Electronic medical/health record (EMR/EHR)
• Connect Care
• Primary care
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Why Primary Care?

Most Canadians 
visit family physician 
once per year

Gateway to 
healthcare system; 
“patient-centered 
medical home” 

Setting for prevention, 
treatment, management, 
etc. across the life course

Countries with robust PC 
systems = more equitable 
health & effective health 
care delivery
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Primary Care Data

• Relatively new source of data from EMRs
• ‘Big’ data? Volume, variety, velocity

Advantages Limitations

• Large volumes of data
• Routinely collected
• Detailed, longitudinal clinical & 

risk factor information
• ‘Real-world’ populations

• Subset of all patients & providers
• Unstructured, ‘messy’ data
• Data/analysis can be complex
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Canadian Primary Care Sentinel 
Surveillance Network (CPCSSN)
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CPCSSN Data Holdings

• Select provider & clinic characteristics
• Patient demographics
• Encounters/visits: diagnoses, symptoms
• Patient profile/health conditions
• Physician billings
• Lab results
• Prescribed medications
• Physical measurements
• Medical procedures
• Allergies
• Vaccines
• Risk factors
• Referrals
• CPCSSN case definitions
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CPCSSN Data Holdings

• 1,815,771 patients (~4.8% of Canadian population)

• 1,574 providers

• 257 practice sites

• 12 different EMR systems

• Volume:

• >52M encounters

• >41M prescribed medications

• >28M physical measurements

(as of Dec 31, 2019) 
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Canadian Primary Care Sentinel 
Surveillance Network (CPCSSN)
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Southern Alberta Primary Care Research 
Network (SAPCReN)

• Started in 2007
• Over 300+ members
• Multidisciplinary collaboration of primary care providers & 

researchers
• Address research questions derived from clinical practice that 

are relevant to the primary care setting

www.sapcren.ca
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What Do We Do?

• Health research
• Disease surveillance
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What Do We Do?

• Health research
• Disease surveillance
• Practice improvement

• Web-based dashboards & search tools
• Routine online reporting for providers & clinics

• EMR data quality assessment & improvement
• Building metadata, data quality visualizations
• Case finding algorithms
• Machine learning methods for data cleaning

• Data linkage
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What Do We Do?

• Health research
• Disease surveillance
• Practice improvement

• Web-based dashboards & search tools
• Routine online reporting for providers & clinics

• EMR data quality assessment & improvement
• Building metadata, data quality visualizations
• Case finding algorithms
• Machine learning methods for data cleaning

• Data linkage
• Collaborations: CPCSSN, PIHCIN, SPOR Chronic Disease Network, 

Centre for Health Informatics, PHC Integration Network & others
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Data Access & Involvement

• National CPCSSN Data Request: https://cpcssn.ca/research-
resources/cpcssn-data-for-research/

• Local (SAPCReN) Data Request: http://sapcren.ca/involvement

• Join SAPCReN: http://sapcren.ca/contact/

• Join CPCSSN (for family physicians, community pediatricians &
nurse practitioners with own panel): sgaries@ucalgary.ca

• Join PIHCIN Families Panel: http://alberta-spor-
pihcin.com/families-panel



Stephanie Garies
sgaries@ucalgary.ca

www.sapcren.ca
www.cpcssn.ca

Thank You!
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• Discuss why it’s important to understand the management of 
chronic kidney disease (CKD) in primary care

• Outline how CPCSSN data can answer research questions related 
to the care patients receive in primary care

• Provide an overview of the CPCSSN-CKD program of research

Objectives



What is Chronic Kidney Disease (CKD)?



CKD Facts



Why is CKD important?

• CKD is a significant burden on patients and the health care system and leads to kidney failure 
(requiring dialysis), accelerated heart disease and stroke.

• There is evidence that early identification and effective management can slow progression of 
CKD and reduce the cardiovascular complications associated with this condition.

• Unfortunately, a major challenge is early identification of CKD due to the absence of any clinical 
symptoms (until the disease is very advanced) – and by that point interventions are no longer 
effective.

• Given that most patients with CKD receive care in the community, this has led to a surge of 
interest in engaging primary care physicians to develop efficient and sustainable programs to 
enhance CKD care.



The Canadian Primary Care Sentinel Surveillance Network

• There is already a multi-disease 
surveillance initiative within CPCSSN

• This data platform would be ideal to create a national surveillance 
system for chronic kidney disease.

• Goal: To potentially improve CKD identification and management 
within a primary care setting



Examples of existing CKD surveillance programs 
(Australia, Japan, England and USA) 

Bello, AK et al. "A national surveillance project on chronic kidney disease management in Canadian primary care: a study protocol." BMJ Open (2017): e016267.

Program
Year of 

inception Approach/methodology Data sources Spread Funding

US CDC 2006
Passive surveillance approach leveraging existing
data sources

Administrative surveys
(NHANES) National

Governmental 
support

England QoF 2006

An incentive-based system (pay-for-performance) that required all 
PCPs to establish a
register for adults with CKD stages 3–5 and achieve guideline-
concordant treatment targets

Routine primary care
records National

Governmental 
support

CKD-JAC 2008
Routine care data across select CKD clinics across
Japan Practice data National

Japanese Society of 
Nephrology and 
Industry

CKD Queensland 
Registry 2009 Routine clinical care data Practice data

Regional (state 
of Queensland)

Research 
organizations
and industry

CPCSSN-CKD 2017 Passive surveillance using routine practice database
Routine primary care
databases

National 
(multiple 
regions and 
territories)

Research 
organizations
and government 
(PHAC, CIHR)



The CPCSSN-CKD Team 
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1) Determine prevalence of CKD within a primary care setting in Canada

2) Ascertain the current practice patterns on risk identification and management of CKD

3) Determine whether people with CKD are being managed based on established quality 
indicators and investigate the care variation





92.6%

0.3%

1.2%

2.5%

3.4%

Do not meet criteria (eGFR >59)

5 (eGFR <15)

4 (eGFR 15–29)

3B (eGFR 30–44)

3A (eGFR 45–59) 

Results
Identified 559,745 adults with 2 or more eGFR measurements within the  
CPCSSN database between 2010-2015

CKD stage (eGFR)

N= 41,501 (7.4%) with eGFR <60 
ml/min/1.73m2 



Summary

• CKD prevalence changed with level of material/social deprivation

• CKD was more prevalent in rural settings than in urban settings

• Higher prevalence of CKD among patients with multi-morbidities

Least deprived 

Most deprived
Rural

Urban





Monitoring of ACEI and ARBs

Patients who receive an outpatient Serum Cr test 7 to 30 days after incident 
ACEI/ARB prescription date in patients with confirmed CKD 

Blood Pressure
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Patients with BP measurement at any time8

Patients with BP measurement within 6 months of initial eGFR <609

Patients with eGFR<60 achieving a target BP of ≤140/90mmHg10

Patients with eGFR<60 achieving a target BP of ≤130/80mmHg, who also have 
evidence of ACR≥2.5 and/or diabetes11

Glycemic Control

Patients with eGFR<60 and diabetes who have HbA1c tested within the first 
and second year

12

12 CKD Quality Indicators in Primary Care 



- Overall, only 4/12 CKD quality indicators in primary care were well met (>70% met the indicator)

Results

66.9%

85.9%

59.6%

81.4%

30.1%

75.7%

26.7%

30.5%

36.7%

27%

85.5%

39.4%

18.4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HbA1c tested within the second year

HbA1c tested within the first year

achieving a target BP of ≤130/80mmHg

achieving a target BP of ≤140/90mmHg

BP measurement within 6 months of initial eGFR <60

BP measurement at any time

Serum Cr test 7 to 30 days after incident ACEI/ARB prescription

ACEI or ARB at any time in the 1 year following the confirmation of CKD

Statin at any time in the 1 year following the confirmation of CKD

UACR test in the 18 months following the confirmation of CKD

Serum Cr test in the 18 months following the confirmation of CKD

UACR within 6 months of initial UACR >2.5

UACR within 6 months of initial eGFR <60 Screening 

Monitoring 
of kidney 
function

Prescription

Blood 
Pressure

Glycemic 
control

ACEI/ARBs
monitoring

- In 6/12 quality indicators >50% of patients received guideline-concordant care 



Summary

• Although most of the CKD quality indicators in primary care were will met…  

• Albuminuria detection and management among primary care providers 
(PCPs) remains suboptimal

• Elevated urine protein excretion is linked to significant cardiovascular and 
renal risk 



Current/Future work (CPCSSN-CKD)

Quality indicators among patients at high risk for CKD 
(e.g. patients with diabetes, hypertension, cardiovascular disease)

Polypharmacy in CKD 
- Prevalence, proportion with potentially inappropriate medications, potential decline 
in kidney function.

Link to administrative data (within Alberta)
- Explore association between CKD management and health outcomes 
(e.g. acute care use, adverse events, progression to dialysis)



Implications

• Routinely collected data can be used to better understand patterns and 
identify variation in optimal CKD care delivery 

• The first attempt to estimate (at a national level) the prevalence and 
patterns of CKD in primary care in Canada

• Development of strategies to refine the delivery of health care, reduce the 
burden of CKD, and improve patient outcomes



Questions




