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The goal of the Canadian Cardiovascular Harmonized National 
Guideline Endeavour (C-CHANGE) process is to give all Canadian 
health care providers easy access to a comprehensive and prac
tical set of harmonized guideline recommendations. Clinicians 
claim that there are too many guidelines with too many individ-
ual recommendations to be practical and accessible for primary 
care; that their patients’ multimorbidity requires them to access 
many guidelines at the same time; and that at least in the past, 
some of the recommendations were not harmonized and 
seemed contradictory.1

Established in 2008 to address these issues, C-CHANGE prod
uces a guideline that is a subset of recommendations chosen 
from guidelines developed by Canada’s cardiovascular-focused 
guideline groups. It is designed to help clinicians formulate com-
prehensive treatment plans for use by all members of the health 
care team to address multimorbidity, as recommended by the 
Canadian Heart Health Strategy and Action Plan.2 This fourth 
update was necessitated by recent changes to the guidelines 
included in previous updates and the addition of guidelines from 
3 guideline groups new to the C-CHANGE process (Canadian 
Cardiovascular Society/Canadian Heart Rhythm Society guide-
line for the management of atrial fibrillation, Health Canada’s 
Dietary Guideline and the Canadian Consensus Conference on 
Diagnosis and Treatment of Dementia) (Appendix 1, available at 
www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related​
-content), thus increasing the comprehensiveness from the 
2011,1 20143 and 20184 versions to a total of 11 guideline groups.

The Global Burden of Diseases survey identified that the risk 
factors accounting for the largest percentage of disability-
adjusted life-years in Canada included tobacco use, dietary fac-
tors, high body mass index (BMI), high fasting blood glucose, 
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Key points 
•	 This updated C-CHANGE guideline is a subset of 

recommendations chosen from guidelines from 11 of Canada’s 
cardiovascular-focused guideline groups, expanded to include 
Health Canada’s dietary guideline, the Canadian Consensus 
Conference on Diagnosis and Treatment of Dementia and the 
Canadian Cardiovascular Society/Canadian Heart Rhythm 
Society guideline for the management of atrial fibrillation.

•	 The 2022 C-CHANGE update includes a total of 
83 recommendations, of which 48 are new or revised.

•	 Multifaceted care for patients with cardiovascular risk 
includes the cornerstones of health behaviour change: healthy 
eating, regular physical activity and exercise, healthy body 
weight, stress management, reduced alcohol intake and 
smoking cessation.

•	 Cardiovascular disease prevention is foundational to primary 
care practice and incorporates appropriate risk screening and 
risk stratification.

•	 Cardiovascular disease management combines guideline-
directed health behaviour change and pharmacologic therapies 
to reduce symptoms, burden of disease, complications and 
residual cardiovascular risk.
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increased systolic blood pressure, elevated cholesterol, alcohol 
and drug use, and low physical activity.5 These risk factors fre-
quently cluster, and their joint management is key for the pre-
vention of and recovery from acute cardiovascular diseases, 
highlighting the need for a multimorbidity approach for chronic 
diseases. The importance of renewed attention to these risk 
factors is shown by the negative cardiovascular consequences 
of delayed treatment during the COVID-19 pandemic, heighten-
ing the importance of accessible, timely, equitable and compre-
hensive care.6

C-CHANGE specifically chooses implementable or action-
able recommendations for primary care and helpful tools to 
organize how patient care is approached in clinic during peri-
odic health and episodic visits (i.e., preventive strategies, 
screening, diagnostics and treatment). The recommendations 
are organized to address and individualize the management of 
patients with multiple comorbidities. This approach is inclu-
sionary, nonjudgmental and unbiased, and focuses on the 
complexities of delivering comprehensive cardiovascular dis-
ease care in a primary care environment. Users of this guide-
line are encouraged to identify the individual root causes of 
cardiovascular risk and disease, complications and barriers to 
treatments, and to follow a patient-centred approach, includ-
ing patient-identified health goals that incorporate the 
patient’s values.7 The C-CHANGE guideline also facilitates the 
discussion of treatment options beyond pharmacotherapy, 
including nutrition and physical activity, and procedural and 
psychological interventions.

Scope

The goal of C-CHANGE is to assist health care providers in man-
aging patients who often have multiple cardiovascular comor-
bidities, through the initiation and implementation of individual-
ized atherosclerotic cardiovascular disease (ASCVD) risk 
reduction strategies, based on their expert knowledge of their 
patient’s preferences, goals and values. Although the main audi-
ence for this guideline update is primary care providers, many 
other specialists and members of the interprofessional team who 
manage patients with multiple cardiovascular disease comorbid-
ities — such as atrial fibrillation, diabetes, hypertension, dyslipid-
emia, heart failure and obesity — may also find this guideline 
useful and relevant.

Recommendations

Recommendations selected from the 11 included guidelines have 
been organized into 4 groupings. The recommendations are 
ordered to consider the progression of pathology, from primary 
prevention to the effects of comorbidities and other risk factors, 
to target organ damage. The first grouping describes health 
behaviours for all patients, with subsections for dietary, physical 
activity and exercise, and smoking cessation (Table 1). Recogniz-
ing that obesity underlies many of the cardiovascular risk factors 
discussed, recommendations on obesity are paired with the 
adiposity-related diseases of diabetes and hypertension (Table 2). 

Recommendations for people with dyslipidemia, ASCVD or heart 
failure are grouped together (Table 3), as are recommendations 
for those with atrial fibrillation, stroke or dementia (Table 4).

Recommendations are clustered into subsections where 
appropriate for diagnostic strategies, treatment targets, and 
pharmacologic or procedural therapies. For each of the 83 recom-
mendations (48 of which are new or revised), the source guideline 
is identified in conjunction with the strength of the recommenda-
tion and the level of evidence (Tables  1–4). As the guideline 
groups use different grading methodologies, the grading schemes 
are summarized in Appendix  2a (available at www.cmaj.ca/
lookup/doi/10.1503/cmaj.220138/tab-related-content), with a 
comparison of the different grading schemes used in the recom-
mendations (Appendix 2b) and a summary of the details of the 
grade methodology (Appendix 2c). The supporting text highlights 
many of the important updates and new recommendations.

Recognizing the importance of depression in the manage-
ment and prevention of ASCVD, we have included additional 
information that emphasizes this linkage and a pragmatic 
evidence-informed approach to depression management.

Health behaviours applicable to all
Health behaviour change remains the foundation of the 
C-CHANGE guideline and should be prescribed to all individuals 
(Table 1). Health Canada’s Dietary Guideline recommends water 
as the preferred beverage of choice, avoiding sugar-sweetened 
beverages.8 The Global Burden of Diseases Nutrition and Chronic 
Diseases Expert Group found, for example, that individuals con-
suming 1 to 2 servings of sugar-sweetened beverages per day 
had a 26% greater risk of developing type 2 diabetes (risk ratio 
[RR] 1.26, 95% confidence interval [CI] 1.12 to 1.41) than those 
who consume less than 1 serving per month.21

Starting physical activity at any level compared with remain-
ing inactive provides the greatest increment in health benefits, 
and there are important health benefits even at a lower volume 
or intensity of physical activity.22 For example, individuals active 
at half the current recommendations compared with inactive 
individuals (e.g., those reporting no leisure-time physical activ-
ity) still had a 14% lower risk of coronary artery disease (RR 0.86, 
95% CI 0.76 to 0.97).23 Therefore, rather than aiming for the max
imal amount from the start, clinicians should target any physical 
activity or exercise that patients are willing to begin, supporting 
them to generate solutions to perceived barriers.24 In the pres-
ence of disabilities that prevent exercise at a moderate or vigor-
ous level, clinicians should recommend physical activity at a 
lower level that is comfortable and, over time, encourage longer 
duration and increased frequency.

For people with obesity, a pooled meta-analysis showed that 
an average of 46 minutes of walking 4 times weekly at a moder-
ate intensity over 12 to 16  weeks led to overall weight loss of 
2.13 kg (95% CI –3.2 to –1.06), a reduction of BMI by 0.96 kg/m2 
(95% CI –1.44 to –0.48) and a reduction in waist circumference of 
2.83 cm (95% CI –4.13 to –1.53). A subgroup analysis on women 
older than 50 years who did not lose weight still found that phys
ical activity was associated with an improvement in waist cir-
cumference resulting from an increase in fat-free mass.25
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Table 1: C-CHANGE 2022 recommendations on health behaviours for all people 

Source guideline Recommendation

Grade or strength of 
recommendation and 

category or level of 
evidence*†

Dietary

Treatment targets and thresholds

Dietary8 Nutritious foods are the foundation for healthy eating. Vegetables, fruit, whole grains and protein 
foods should be consumed regularly. Among protein foods, plant-based should be consumed more 
often. Protein foods include legumes, nuts, seeds, tofu, fortified soy beverage, fish, shellfish, eggs, 
poultry, lean red meat (including wild game), lower-fat milk, lower-fat yogourts, lower-fat kefir and 
cheeses lower in fat and sodium. Foods that contain mostly unsaturated fat should replace foods 
that contain mostly saturated fat. Water should be the beverage of choice. (New recommendation)

Evidence: strong

Dietary8 Processed or prepared foods and beverages that contribute to excess sodium, free sugars or 
saturated fat undermine healthy eating and should not be consumed regularly. (New 
recommendation)

Evidence: strong

Hypertension9 In healthy adults, abstaining from alcohol or reducing alcohol intake to 2 drinks per day or less is 
recommended to prevent hypertension. (New recommendation)

Recommendation: grade B

Hypertension9 To prevent hypertension and reduce blood pressure, adults with hypertension should consider 
reducing sodium intake toward 2000 mg (5 g of salt or 87 mmol of sodium) per day.

Recommendation: grade A

Physical activity and movement behaviours

Screening and diagnostic strategies

Stroke10 People at risk of stroke and patients who have had a stroke should be assessed for vascular disease 
risk factors, lifestyle management issues (diet, sodium intake, exercise, weight, alcohol intake, 
smoking) and use of oral contraceptives or hormone replacement therapy.

Recommendation: grade B

Treatment targets and thresholds

CACPR11 The initiation of physical activity in previously inactive or highly sedentary populations should 
preferably take place within a comprehensive health behaviour change program. To achieve 
optimal health benefits, a progressive and individualized program with the target energy 
expenditure of moderate to vigorous physical activity for 30–60 min most days of the week is 
recommended. The use of practical tools to facilitate physical activity, such as pedometers, smart 
watches or phones, or time, distance, activity and caloric equivalence charts, may help to improve 
adherence. (New recommendation)

Recommendation: grade B

Obesity12 Aerobic physical activity (30–60 min of moderate to vigorous intensity most days of the week) can 
be considered for adults who want to (new recommendation):
•	 Achieve small amounts of body weight and fat loss Recommendation: grade B; 

evidence: level 2a

•	 Achieve reduction in abdominal visceral fat and ectopic fat, such as liver and heart fat, even in 
the absence of weight loss

Recommendation: grade A; 
evidence: level 1a

•	 Favour weight maintenance after weight loss

•	 Favour the maintenance of fat-free mass during weight loss

•	 Increase cardiorespiratory fitness and mobility

Recommendation: grade B; 
evidence: level 2a

Smoking cessation

Screening and diagnostic strategies

CANADAPTT13 Tobacco use status of all patients should be updated on a regular basis and health care providers 
should clearly advise patients to quit smoking. (New recommendation)

Recommendation: grade A; 
evidence: level 1

CANADAPTT13 Health care providers should clearly advise patients or clients to quit. (New recommendation) Recommendation: grade C; 
evidence: level 1

Pharmacologic and procedural therapy for risk reduction

CANADAPTT13 Combining counselling and smoking cessation medication is more effective than either alone; 
therefore, both should be provided to patients or clients trying to stop smoking, where feasible. 
(New recommendation)

Recommendation: grade A; 
evidence: level 1

Note: CACPR = Canadian Association of Cardiovascular Prevention and Rehabilitation guideline, CANADAPTT = Canadian Action Network for the Advancement, Dissemination and 
Adoption of Practice-Informed Tobacco Treatment guideline, Dietary = Canada’s Dietary Guidelines for Health Professionals and Policy-Makers (Health Canada), Hypertension = 
Hypertension Canada guideline, Obesity = Obesity Canada/Canadian Association of Bariatric Physicians & Surgeons guideline, Stroke = Canadian Stroke Best Practice 
Recommendations (Heart and Stroke Foundation).
*Unless otherwise indicated.
†See Appendix 2a (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for summary of grading for each included guideline and Appendix 2b for 
comparison of grading schemes.
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Table 2 (part 1 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Obesity

Screening and diagnostic strategies

Obesity12 We suggest that a comprehensive history to identify root causes of 
weight gain as well as complications of obesity and potential barriers to 
treatment should be included in the assessment. (New recommendation)

Recommendation: grade D; evidence: level 4

Pharmacologic and procedural therapy for risk reduction

Obesity12 Pharmacotherapy for weight loss can be used for people with BMI 
≥ 30 kg/m2 or BMI ≥ 27 kg/m2 with adiposity-related complications, in 
conjunction with medical nutrition therapy, physical activity and 
psychological interventions (liraglutide 3.0 mg, naltrexone-bupropion 
combination, orlistat). (New recommendation)

Recommendation: grade B; evidence: level 2a

Obesity12 Bariatric surgery can be considered for people with BMI ≥ 40 kg/m2 or 
BMI ≥ 35 kg/m2 with at least 1 adiposity-related disease to (new 
recommendation):

Recommendation: grade D (consensus); 
evidence: level 4

•	 Reduce long-term overall mortality Recommendation: grade B; evidence: level 2b

•	 Induce significantly better long-term weight loss compared with 
medical management alone

Recommendation: grade A; evidence: level 1a

Diabetes

Screening and diagnostic strategies

Diabetes14 Screening for diabetes using FPG or A1C or both should be performed 
every 3 years in individuals aged ≥ 40 yr or at high risk, using a risk 
calculator. Earlier testing or more frequent follow-up (every 6 to 12 mo 
with either FPG or A1C or 2hPG in a 75 g OGTT should be considered in 
those at very high risk, using a risk calculator, or in people with 
additional risk factors for diabetes. (New recommendation)‡

Recommendation: grade D; evidence: 
consensus

Diabetes14 Diabetes should be diagnosed by any of the following criteria 
(updated recommendation):
•	 FPG ≥ 7.0 mmol/L Recommendation: grade B; evidence:  level 2

•	 A1C ≥ 6.5% (for use in adults in the absence of factors that affect the 
accuracy of A1C and not for use in those with suspected type 1 
diabetes)

Recommendation: grade B; evidence:   level 2

•	 2hPG in a 75 g OGTT ≥ 11.1 mmol/L Recommendation: grade B; evidence:  level 2

•	 Random PG ≥ 11.1 mmol/L Recommendation: grade D; evidence:  
consensus

Treatment targets and thresholds

Diabetes14 All individuals with diabetes should follow a comprehensive, multifaceted 
approach to reduce CV risk, including (new recommendation):
•	 A1C ≤ 7.0% implemented early in the course of diabetes Recommendation: grade C; evidence:  level 3

•	 Systolic BP of < 130 mm Hg and diastolic BP of < 80 mm Hg Recommendation: grade C; evidence:  level 3

•	 Additional vascular-protective medication in most adults with 
diabetes

Recommendation: grade B; evidence:  level 1

•	 Achievement and maintenance of healthy weight goals Recommendation: grade A; evidence:  level 1

•	 Healthy eating Recommendation: grade D; evidence:  
consensus

•	 Regular physical activity Recommendation: grade D; evidence:  
consensus

•	 Smoking cessation Recommendation: grade C; evidence:  level 3

Diabetes14 and
Hypertension9

People with diabetes mellitus should be treated to attain systolic BP 
of < 130 mm Hg and diastolic BP of < 80 mm Hg (these target BP levels 
are the same as BP treatment thresholds).

Systolic BP: recommendation: grade C; 
evidence: level 3 
Diastolic BP: recommendation: grade B; 
evidence: level 1
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Table 2 (part 2 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Diabetes (continued)

Treatment targets and thresholds (continued)

Diabetes15 In most people with type 1 or type 2 diabetes, an A1C ≤ 7.0% should be 
targeted to reduce the risk of (new recommendation):
•	 Microvascular (CV complications) Recommendation: grade A; evidence: level 1A

•	 and, if implemented early in the course of disease, CV 
complications

Recommendation: grade B; evidence: level 3

Diabetes15 In people with type 2 diabetes, an A1C ≤ 6.5% may be targeted to 
reduce the risk of: 
•	 CKD Recommendation grade A; evidence: level 1A

•	 Retinopathy Recommendation grade A; evidence: level 1A

•	 if they are assessed to be at low risk of hypoglycemia based on class 
of antihyperglycemic medication(s) utilized and the person’s 
characteristics (new recommendation)

Grade D, consensus

Diabetes15 In adults with type 2 diabetes with ASCVD, HF or CKD, treatment 
should include agents from the following classes with demonstrated 
CV or renal benefits (new recommendation): 
•	 In adults with type 2 diabetes and ASCVD, a GLP1-RA or SGLT2i with 

CV or renal benefit should be used to reduce the risk of: 
•	 MACE Liraglutide and dulaglutide: 

recommendation: grade A; evidence: level 1A 
Subcutaneous semaglutide: 
recommendation: grade B; evidence: level 2
Empagliflozin: recommendation: grade A; 
evidence: level 1A 
Canagliflozin: recommendation: grade B; 
evidence: level 2

•	 Hospital admission for heart failure Empagliflozin, canagliflozin, dapagliflozin: 
recommendation: grade B; evidence: level 2  

•	 Progression of nephropathy Empagliflozin, canagliflozin, dapagliflozin: 
recommendation: grade B; evidence: level 2

•	 In adults with type 2 diabetes and a history of HF (reduced ejection 
fraction < 40%): 
•	 An SGLT2i should be used to reduce the risk of HHF or CV death, 

if the eGFR is > 30 mL/min/1.73 m2
Dapagliflozin: recommendation: grade A; 
evidence: level 1A 
Empagliflozin, canagliflozin: 
recommendation: grade A, level 1

•	 Thiazolidinedione and saxagliptin should be avoided owing to 
their higher risk of HF

Recommendation: grade A; evidence: level 1A

•	 In adults with type 2 diabetes and CKD and an eGFR 
> 30 mL/min/1.73 m2 :

•	 An SGLT2i should be used to reduce the risk of: 
- Progression of nephropathy Canagliflozin: recommendation: grade A; 

evidence: level 1A 
Empagliflozin, dapagliflozin: 
recommendation: grade A; evidence: level 1

- Hospital admission for heart failure Canagliflozin, dapagliflozin and 
empagliflozin: recommendation: grade A; 
evidence: level 1

- MACE Canagliflozin: recommendation: grade B; 
evidence: level 2
Empagliflozin: grade C; evidence: level 3 

•	 A GLP1-RA may be considered to reduce the risk of MACE Liraglutide, semaglutide: recommendation: 
grade B; evidence: level 2
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Table 2 (part 3 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Diabetes (continued)

Treatment targets and thresholds (continued)

Diabetes15 ACEi or ARB, at doses that have demonstrated vascular protection, 
should be used to reduce CV risk in adults with type 1 or type 2 
diabetes with any of the following:
•	 Clinical CVD Recommendation: grade A; evidence: level 1

•	 Age ≥ 55 yr with an additional CV risk factor or end organ damage 
(albuminuria, retinopathy, left ventricular hypertrophy)

Recommendation: grade A; evidence: level 1

•	 Microvascular complications Recommendation: grade D; evidence: 
consensus

Diabetes15 In adults with type 2 diabetes requiring treatment advancement or 
adjustment to improve glycemic control, the choice of 
antihyperglycemic medication should be individualized according to 
clinical priorities:
•	 In adults with type 2 diabetes aged 60 yr or older with at least 2 CV 

risk factors§, inclusion of the following classes in glycemic 
management should be considered:
•	 A GLP1-RA with proven CV outcome benefit to reduce the risk of 

MACE; or
Dulaglutide: recommendation: grade A; 
evidence: level 1A 
Liraglutide: recommendation: grade B; 
evidence: level 2
Subcutaneous semaglutide: 
recommendation: grade C; evidence: level 2

•	 An SGLT2i with proven cardiorenal outcome benefit if eGFR is 
> 30 mL/min/1.73 m2 to reduce the risk of:

- Hospital admission for heart failure Dapagliflozin and canagliflozin: 
recommendation: grade B; evidence: level 2

- Progression of nephropathy Canagliflozin, dapagliflozin: 
recommendation: grade C; evidence: level 3

•	 If reducing risk of hypoglycemia is a priority: incretin agents (DPP4i 
or GLP1-RA), SGLT2i, acarbose or pioglitazone or both should be 
considered as add-on medication to improve glycemic control with 
a lower risk of hypoglycemia than other agents

Recommendation: grade A; evidence: level 1A

•	 If weight loss is a priority: A GLP1-RA or SGLT2i should be 
considered as add-on medication to improve glycemic control with 
more weight loss than other agents (new recommendation) 

Recommendation: grade A; evidence: level 1A

Diabetes15 In people not achieving glycemic targets on existing noninsulin 
antihyperglycemic medication(s), the addition of a basal insulin 
regimen should be considered over premixed insulin or bolus-only 
regimens, if lower risk of hypoglycemia or preventing weight gain or 
both are priorities. (New recommendation)

Recommendation: grade B; evidence: level 2

Diabetes15 In adults with type 2 diabetes treated with basal insulin therapy, if 
minimizing risk of hypoglycemia is a priority:
•	 Long-acting insulin analogues (insulin glargine U-100, glargine 

U-300, detemir, degludec) should be considered over NPH insulin to 
reduce the risk of nocturnal and symptomatic hypoglycemia (new 
recommendation)

Recommendation: grade A; evidence: level 1A

Diabetes15 Pharmacotherapy may need to be temporarily adjusted during acute 
illness or around the time of some investigations (new 
recommendation):
•	 Metformin and SGLT2i should be temporarily withheld during acute 

illnesses associated with risk for dehydration or procedures 
associated with high risk of acute kidney injury

•	 Insulin and insulin secretagogue doses should be decreased or held 
to reduce risk for hypoglycemia if oral intake is reduced

Recommendation: grade D; evidence: 
consensus



G
ui

de
lin

e

E1466	 CMAJ  |  November 7, 2022  |  Volume 194  |  Issue 43	

Table 2 (part 4 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Hypertension

Screening and diagnostic strategies

Hypertension9 Routine laboratory tests that should be performed for the 
investigation of all patients with hypertension include the following:
•	 Urinalysis Recommendation: grade D

•	 Blood chemistry (potassium, sodium and creatinine) Recommendation: grade D

•	 Fasting blood glucose or glycated hemoglobin or both Recommendation: grade D

•	 Serum total cholesterol, LDL, HDL, non-HDL cholesterol and 
triglycerides; lipids may be drawn fasting or nonfasting

Recommendation: grade D

•	 Standard 12-lead electrocardiography Recommendation: grade C

Hypertension9 Patients with hypertension and evidence of heart failure should have 
an objective assessment of left ventricular ejection fraction, either by 
echocardiogram or nuclear imaging.

Recommendation: grade D

Hypertension9 Four approaches can be used to assess BP:
•	 AOBP is the preferred method of performing OBPM. The BP value 

calculated and displayed by the device should be used. When using 
AOBP, displayed mean SBP ≥ 135 mm Hg or DBP ≥ 85 mm Hg is high

Recommendation: grade D

•	 When using OBPM, the first reading should be discarded, and the 
latter readings averaged. Mean SBP between 130 and 139 mm Hg or 
mean DBP between 85 and 89 mm Hg is high-normal, and mean 
SBP ≥ 140 mm Hg or DBP ≥ 90 mm Hg is high

Recommendation: grade C

•	 Using ambulatory blood pressure monitoring, mean awake SBP 
≥ 135 mm Hg or DBP ≥ 85 mm Hg or mean 24-h SBP ≥ 130 mm Hg or 
DBP ≥ 80 mm Hg are high

Recommendation: grade C

•	 Using HBPM, mean SBP ≥ 135 mm Hg or DBP  > 85 mm Hg are high 
and associated with an increased overall mortality risk (grade C). 
HBPM values should be on the basis of a series comprising the 
mean of duplicate measures, for morning and evening, for a 7-day 
period. First-day home BP values should not be considered.

Recommendation: grade D

Hypertension9 The use of HBPM on a regular basis should be considered for patients 
with hypertension, particularly those with:
•	 Inadequately controlled hypertension Recommendation: grade B

•	 Diabetes mellitus Recommendation: grade D

•	 Chronic kidney disease Recommendation: grade C

•	 Suspected nonadherence Recommendation: grade D

•	 Demonstrated white-coat effect Recommendation: grade C

•	 BP controlled in the office but not at home (masked hypertension) Recommendation: grade C

Hypertension9 In patients with large arm circumference when standard upper arm 
measurement methods cannot be used, validated wrist devices (used 
with arm and wrist supported at heart level) may be used for blood 
pressure estimation.

Recommendation: grade D

Treatment targets and thresholds

Hypertension9 For high-risk patients aged 50 years or older, with SBP levels 
≥ 130 mm Hg, intensive management to target a SBP of ≤ 120 mm Hg 
should be considered. Intensive management should be guided by 
AOBP measurements. Patient selection for intensive management is 
recommended and caution should be taken in certain high-risk 
groups.

Recommendation: grade B

Hypertension9 Antihypertensive therapy should be prescribed for average DBP 
measurements of ≥ 100 mm Hg or average SBP measurements of 
≥ 160 mm Hg in patients without macrovascular target organ damage 
or other cardiovascular risk factors.

Diastolic BP: recommendation: grade A 
Systolic BP: recommendation: grade A
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People with obesity, diabetes or hypertension
Recommendations for people with obesity, diabetes or hyperten-
sion are outlined in Table 2. Obesity is now recognized as a 
chronic disease. In the health care setting, weight bias among 
providers reduces quality of care and can be identified with self-
assessment tools.12 The development of personalized manage-
ment plans is facilitated by understanding an individual’s con-
text and culture and integrating these with the root causes of 
their obesity.12 

The pillars of obesity therapy include behavioural and psycho-
logical interventions, pharmacotherapy and bariatric surgery. Med-
ical therapy to aid with weight loss is now effective and safe, and 
may include the glucagon-like peptide-1 (GLP1)-receptor antag
onists. In a randomized controlled trial, adults with a BMI of at least 
30 kg/m2, or 27 kg/m2 with comorbidities, and who were able to 
take liraglutide over the 3-year study period, lost weight and 
developed new diabetes more slowly (2.7 times longer [95% CI 1.9 
to 3.9]) than those on placebo.26 Bariatric surgery has been shown 

Table 2 (part 5 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Hypertension (continued)

Treatment targets and thresholds (continued)

Hypertension9 Antihypertensive therapy should be strongly considered for average 
DBP readings ≥ 90 mm Hg or for average SBP readings ≥ 140 mm Hg 
(targets established using OBPM) in the presence of macrovascular 
target organ damage or other independent cardiovascular risk factors.

Diastolic BP: recommendation: grade A 
Systolic BP: recommendation: grade B

Pharmacologic or procedural therapy for risk reduction

Hypertension9 Initial therapy should be with either monotherapy or single pill 
combination. 
•	 Recommended monotherapy choices are:

•	 A thiazide or thiazide-like diuretic, with longer-acting diuretics 
preferred

Recommendation: grade A

•	 A β-blocker (in patients younger than 60 yr) Recommendation: grade B
•	 An ACEi (in patients who are not Black) Recommendation: grade B
•	 An ARB; or Recommendation: grade B

•	 A long-acting CCB Recommendation: grade A

•	 Recommended single pill combination choices are those in which 
an ACEi is combined with a CCB, ARB with a CCB, or ACEi or ARB 
with a diuretic.

ARB with CCB: recommendation: grade B
ACEi or ARB with diuretic: recommendation: 
grade B 

•	 Hypokalemia should be avoided in patients treated with thiazide or 
thiazide-like diuretic monotherapy.

Recommendation: grade C

•	 Additional antihypertensive drugs should be used if target blood 
pressure levels are not achieved with standard dose monotherapy.

Recommendation: grade B

•	 Add-on drugs should be chosen from first-line choices. Useful 
choices include a thiazide or thiazide-like diuretic or CCB with 1 of 
an ACEi, ARB or β-blocker. 

Thiazide or thiazide-like diuretic and 
dihydropyridine CCB: recommendation: 
Grade B 
Dihydropyridine CCB and ACEi: 
recommendation: grade A 
All other combinations: recommendation: 
grade D

•	 Caution should be exercised in combining a nondihydropyridine 
CCB and a β-blocker.

Recommendation: grade D

•	 The combination of an ACEi and ARB is not recommended. Recommendation: grade A

•	 α-Blockers are not recommended as first-line agents for 
uncomplicated hypertension; β-blockers are not recommended as 
first-line therapy for uncomplicated hypertension in patients aged 
60 years or older.

Recommendation: grade A

•	 ACEi are not recommended as first-line therapy for uncomplicated 
hypertension in patients who are Black. However, these agents may 
be used in combination therapy, or in patients with certain 
comorbid conditions.

Recommendation: grade A

Hypertension9 and Diabetes14 For people with cardiovascular or kidney disease, including 
microalbuminuria or with CV risk factors in addition to diabetes and 
hypertension, an ACEi or an ARB is recommended as initial therapy.

Recommendation: grade A
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to be effective for treating obesity. A network analysis showed that 
a Roux-en-Y gastric bypass improved BMI at 2 years, with a mean 
difference of –7.2 kg/m2 (95% CI –8.9 to –5.5).27 Weight loss leads to 
improvement in other adiposity-related risk factors.28

A major change in the management of diabetes since the 2018 
C-CHANGE update is the new evidence showing cardiovascular risk 
reduction for GLP1 receptor agonist and sodium–glucose cotrans-
porter 2 (SGLT2) inhibitor classes: for both classes in reducing major 
adverse cardiovascular events (MACE), and for SGLT2 inhibitor drugs 
in reducing heart failure resulting in hospital admission and progres-
sion of nephropathy. The previous recommendation for using these 
agents to treat people with diabetes and ASCVD was changed in this 
2022 update to include primary prevention for those aged 60 years 
and older with 2 or more cardiovascular risk factors such as tobacco 
use, dyslipidemia or hypertension, in conjunction with the removal of 
the requirement for uncontrolled glycosylated hemoglobin (HbA1c).

The Semaglutide in Subjects with Type 2 Diabetes (SUSTAIN-6) 
study enrolled patients with type 2 diabetes and an HbA1c of 7% or 
greater with ASCVD if they were aged 50 years or older, and if 60 years 
or older, patients could have only 1 cardiovascular risk factor, such as 
abnormal albuminuria, hypertension and left ventricular hyper
trophy or peripheral vascular disease.29 After a median follow-up of 
2.1 years, for the primary composite outcome of MACE, there was a 
26% relative risk reduction with use of semaglutide (hazard ratio [HR] 
0.74, 95% CI 0.58 to 0.95; number needed to treat [NNT] 44).

The Researching Cardiovascular Events with a Weekly Incretin 
in Diabetes (REWIND) trial enrolled participants with type 2 dia-
betes; 68.5% of participants had at least 2 cardiovascular risk 
factors and no previous cardiovascular events (primary preven-
tion).30 After a median follow-up of 5.4 years, there was a lower 
incidence of MACE with dulaglutide than with placebo, with a 
12% relative risk reduction (HR 0.88, 95% CI 0.79 to 0.99; NNT 71).

Table 2 (part 6 of 6): C-CHANGE 2022 recommendations for people with obesity, diabetes or hypertension

Source guideline Recommendation
Grade or strength of recommendation 

and category or level of evidence*†

Hypertension (continued)

Pharmacologic or procedural therapy for risk reduction (continued)

Hypertension9 For initial therapy:
•	 An ARB is recommended if ACEi are not tolerated for the treatment 

of hypertension and heart failure.
Recommendation: grade A

•	 For most patients with hypertension with coronary artery disease, 
an ACEi or ARB is recommended.

Recommendation: grade A

•	 For patients with high-risk hypertension, when combination 
therapy is being used, choices should be individualized. The 
combination of an ACEi and a dihydropyridine CCB is preferable to 
an ACEi and a thiazide or thiazide-like diuretic.

Recommendation: grade A

•	 For patients with stable angina pectoris but without previous HF, MI 
or coronary artery bypass surgery, either a β-blocker or a CCB can 
be used as initial therapy.

Recommendation: grade B

•	 For patients with recent MI, initial therapy should include a 
β-blocker as well as an ACEi. An ARB can be used if the patient is 
intolerant of an ACEi.

Recommendation: grade A

•	 Antihypertensive therapy is recommended for average SBP 
measurements of > 140 mm Hg or DBP measurements of 
> 90 mm Hg in pregnant patients with chronic hypertension, 
gestational hypertension or preeclampsia. Initial antihypertensive 
therapy should be monotherapy from the following first-line drugs: 
oral labetalol, oral methyldopa, long-acting oral nifedipine, or other 
oral β-blockers (acebutolol, metoprolol, pindolol and propranolol). 
(New recommendation)

Recommendation: grade C

•	 Antihypertensive drugs used in breastfeeding patients include 
labetalol, methyldopa, long-acting nifedipine, enalapril or 
captopril. (New recommendation)

Recommendation: grade D

Note: 2hPG = 2-hour post-glucose, A1C = glycosylated hemoglobin, ACEi = angiotensin-converting enzyme inhibitors. AOBP = automated office blood pressure measurement, 
ARB = angiotensin receptor blocker, ASCVD = atherosclerotic cardiovascular disease, BMI = body mass index, BP = blood pressure, CCB = calcium channel blocker, CKD = chronic kidney 
disease, CV = cardiovascular, Diabetes = Diabetes Canada guideline, DPP4i = dipeptidyl peptidase 4 inhibitor, eGFR = estimated glomerular filtration rate, FPG = fasting plasma glucose, 
GLP1-RA = glucagon-like peptide-1 receptor agonist, HBPM = home blood pressure measurement, HDL = high-density lipoprotein, HF = heart failure, HHF = hypertensive heart failure, 
Hypertension = Hypertension Canada guideline, LDL = low-density lipoprotein, MACE = major adverse cardiac event, MI = myocardial infarction, NPH = normal pressure hydrocephalus, 
Obesity = Obesity Canada/Canadian Association of Bariatric Physicians & Surgeons guideline, OBPM = office blood pressure measurement, OGTT = oral blood glucose tolerance test, 
PG = postglucose, SGLT2 = sodium–glucose cotransporter-2 inhibitor.
*Unless otherwise indicated.
†See Appendix 2a (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for summary of grading for each included guideline, and Appendix 2b for 
comparison of grading schemes.
‡See Appendix 3 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for risk factors for diabetes.
§See Appendix 4 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for cardiovascular risk factors.
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Table 3 (part 1 of 2): C-CHANGE 2022 recommendations for people with dyslipidemia, atherosclerotic vascular disease or 
congestive heart failure

Source guideline Recommendation

Grade or strength of 
recommendation and category or 

level of evidence*†

Dyslipidemia

Screening and diagnostic strategies

CCS Dyslipidemia16 We recommend lipid or lipoprotein screening (in either fasting or 
nonfasting state) for men and women aged > 40 yr or at any age with 1 of 
the specific conditions listed.‡

Recommendation: strong; evidence: 
high-quality

CCS Dyslipidemia16 We recommend that a CV risk assessment be completed every 5 years for 
men and women aged 40 to 75 yr using the modified FRS or CLEM to 
guide therapy to reduce major CV events. A risk assessment might also 
be completed whenever a patient’s expected risk status changes.

Recommendation: strong; evidence: 
high-quality

CCS Dyslipidemia16 We recommend that for any patient with triglycerides > 1.5 mmol/L, non-
HDL-C or ApoB be used instead of LDL-C as the preferred lipid parameter 
for screening. (New recommendation)

Recommendation: strong; evidence: 
high-quality

Treatment targets and thresholds

CCS Dyslipidemia16 Threshold in primary prevention, for intensification of maximally 
tolerated statin dose. If LDL-C consistently > 2.0 mmol/L or ApoB > 0.8 g/L 
or non-HDL-C > 2.6 mmol/L, discuss add-on therapy with patient. 
Evaluate reduction in CVD risk vs. cost or access and adverse effects. 
Ezetimibe can be added as first-line and bile acid sequestrants as 
alternative. (New recommendation)

Recommendation: strong; evidence: 
moderate-quality

Pharmacologic and procedural therapy for risk reduction

CCS Dyslipidemia16 We recommend management that includes statin therapy for individuals 
at intermediate risk (modified FRS 10%–19%) with LDL-C ≥ 3.5 mmol/L to 
decrease the risk of CVD events. Statin therapy should also be considered 
for intermediate-risk people with LDL-C < 3.5 mmol/L but with ApoB 
≥ 1.2 g/L or non-HDL-C ≥ 4.3 mmol/L or in men 50 years of age and older 
and women aged 60 yr and older with ≥ 1 CV risk factor. (Updated 
recommendation)

Recommendation: strong; evidence: 
high-quality

Atherosclerotic vascular 
disease

Screening and diagnostic strategies

Hypertension9 Consider informing patients of their global ASCVD risk to improve the 
effectiveness of risk factor modification. Consider also using analogies 
that describe comparative risk such as “cardiovascular age,” “vascular 
age” or “heart age” to inform patients of their risk status.

Recommendation: grade B

Treatment targets and thresholds

CACPR11 Patients living with CVD entering cardiovascular rehabilitation programs 
should be offered both aerobic and resistance exercises to reduce CV 
mortality, reduce hospital readmissions and improve quality of life. (New 
recommendation)

Recommendation: grade A

Pharmacologic and procedural therapy for risk reduction

Diabetes14 In people with established CVD, low-dose ASA therapy (81–162 mg) 
should be used to prevent CV events.

Recommendation: grade B; evidence: 
level 2

Diabetes14 We no longer recommend ASA for primary prevention of CVD in people 
with diabetes. (New recommendation)

Recommendation: grade A; evidence: 
level 1

CACPR11 Cardiac rehabilitation programs and services are recommended for most, 
and potentially all, patients with documented CVD. (New 
recommendation)

Recommendation: grade A

CCS Dyslipidemia16 We recommend use of high-intensity statin therapy in addition to 
appropriate health behaviour modifications for all secondary prevention 
patients with CVD. For patients who do not tolerate a high-intensity 
statin, we recommend the maximally tolerated statin dose.

Recommendation: strong; evidence: 
high-quality
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Most of those (59%) enrolled in the Dapagliflozin and Cardio-
vascular Outcomes in Type 2 Diabetes (DECLARE-TIMI 58) trial had 
cardiovascular risk factors only. After a median follow-up of 
4.2  years in this predominantly primary prevention cohort, the 
incidence of MACE was not significantly improved, but there was a 
reduction in hospital admissions for heart failure of 27% (HR 0.73; 
95% CI 0.61 to 0.88; NNT 43), and a reduction in progressive kid-
ney disease of 24% (HR 0.76 95% CI 0.67 to 0.87; NNT 71).31

In patients with diabetes and advanced nephropathy, the 
Canagliflozin and Renal End Points in Diabetes with Established 
Nephropathy Clinical Evaluation (CREDENCE) study found a 30% 
relative risk reduction in the main renal composite outcome 
(renal or cardiovascular death, dialysis or doubling of creatinine) 

with canagliflozin (HR 0.70, 95% CI 0.58 to 0.82; NNT 22), as well 
as significant improvements in MACE, including hospital admis-
sions for heart failure.32 Cardiovascular and renal data showing 
similar protection in people with diabetes with empagliflozin 
confirm the class effect.33,34

Follow-up of patients who receive a diagnosis of hypertension 
and who are actively working on changing their health behav-
iours is recommended every 3 to 6 months. When antihyperten-
sives are being adjusted to bring the blood pressure to target, 
patients should be followed up within 8  weeks, with shorter 
intervals if the patient is at higher cardiovascular risk.9 People 
with 1 adiposity-related comorbidity, such as diabetes and 
hypertension, should be screened for other related risk factors.35

Table 3 (part 2 of 2): C-CHANGE 2022 recommendations for people with dyslipidemia, atherosclerotic vascular disease or 
congestive heart failure

Source guideline Recommendation

Grade or strength of 
recommendation and category or 

level of evidence*†

Congestive heart failure

Screening and diagnostic strategies

CCS HF17 We recommend that BNP/NT-proBNP levels be measured to help confirm 
or rule out a diagnosis of HF in the acute or ambulatory care setting in 
patients in whom the cause of dyspnea is in doubt. (New recommendation)

Recommendation: strong; evidence: 
high-quality

Pharmacologic and procedural therapy for risk reduction

CCS HF18 We recommend that in the absence of contraindications, patients with 
HFrEF be treated with combination therapy including 1 evidence-based 
medication from each of the following categories (new recommendation):
•	 ARNI (or ACEi/ARB)

•	 β-blocker

•	 MRA

•	 SGLT2 inhibitor

Recommendation: strong; evidence: 
moderate-quality

CCS HF17 We recommend loop diuretics be used to control symptoms of 
congestion and peripheral edema.

Recommendation: strong; evidence: 
moderate-quality

CCS HF17 We recommend that an ARNI be used in place of an ACEi or ARB in 
patients with HFrEF who remain symptomatic despite treatment with 
appropriate doses of goal-directed medical therapy to decrease CV death, 
hospital admissions for HF, and symptoms.

Recommendation: strong; evidence: 
high-quality

CCS HF17 We recommend an ACEi or ARB in patients with ACEi intolerance, with 
acute MI with HF, or an LVEF < 40% post-MI, to be used as soon as safely 
possible post-MI.

Recommendation: strong; evidence: 
high-quality

CCS HF17 We recommend MRA treatment for patients with acute MI and LVEF 
≤ 40%, and HF symptoms or diabetes, to reduce mortality, CV mortality 
and hospital admission for CV events.

Recommendation: strong; evidence: 
high-quality

CCS HF17 We recommend an SGLT2 inhibitor, such as dapagliflozin or empagliflozin, 
be used in patients with HFrEF, with or without concomitant type 2 
diabetes, to improve symptoms and quality of life and to reduce the risk of 
hospital admission for HF or CV mortality or both. (New recommendation)

Recommendation: strong; evidence: 
high-quality

Note: ACEi = angiotensin-converting enzyme inhibitor, ApoB = apolipoprotein B, ARB = angiotensin receptor blocker, ARNI = angiotensin receptor-neprilysin inhibitor, ASA = acetylsalicylic acid, 
ASCVD = atherosclerotic cardiovascular disease, BNP/NT = proBNP-N-terminal (NT)-prohormone BNP, CACPR = Canadian Association of Cardiovascular Prevention and Rehabilitation 
guideline, CCS Dyslipidemia = Canadian Cardiovascular Society Guidelines for Dyslipidemia guideline, CCS HF = Canadian Cardiovascular Society Guidelines for the Management of Heart 
Failure, CLEM = Cardiovascular Life Expectancy Model, CV = cardiovascular, CVD = cardiovascular disease, Diabetes = Diabetes Canada guideline, FRS = Framingham Risk Score, HDL-C = high-
density lipoprotein cholesterol, HF = heart failure, HFrEF = heart failure with reduced ejection fraction, Hypertension = Hypertension Canada guideline, LDL-C = low-density lipoprotein 
cholesterol, LVEF = left ventricular ejection fraction, MI = myocardial infarction, MRA = mineralocorticoid receptor antagonists, SGLT2 = sodium–glucose cotransporter.
*Unless otherwise indicated.
†See Appendix 2a (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for summary of grading for each included guideline and Appendix 2b for 
comparison of grading schemes.
‡See Appendix 5 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for who to screen for dyslipidemia in adults at risk.
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Table 4 (part 1 of 2): C-CHANGE 2022 recommendations for people with atrial fibrillation, stroke or dementia

Source guideline Recommendation

Grade or strength of 
recommendation and category 

or level of evidence*†

Atrial fibrillation

Screening and diagnostic strategies

CCS/CHRS AF19 We recommend that the initial evaluation of a patient with newly diagnosed AF 
include a complete history and physical examination, a 12-lead ECG, a 
transthoracic echocardiogram, and basic laboratory investigations (complete 
blood count, coagulation profile, serum electrolytes including calcium and 
magnesium, renal function, liver function, thyroid function, fasting lipid profile, 
fasting glucose and HbA1c)‡. (New recommendation)

Evidence: low-quality

Treatment targets and thresholds

CCS/CHRS AF19 When rate control of persistent AF is pursued, we recommend titrating rate-
controlling agents to achieve a resting heart rate of < 100 beats/min during AF. 
(New recommendation)

Evidence: moderate-quality

Pharmacologic and procedural therapy for risk reduction

CCS/CHRS AF19 We recommend that the “CCS Algorithm”§ (CHAD-65) be used to guide the choice 
of antithrombotic therapy for the purpose of stroke or systemic embolism 
prevention in patients with NVAF. (New recommendation)

Evidence: high-quality

CCS/CHRS AF19 We recommend that OAC be prescribed for most patients with AF and age 65 yr or 
older or CHADS2 score ≥ 1. (New recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend that most patients should receive a DOAC (apixaban, dabigatran, 
edoxaban or rivaroxaban) in preference to warfarin when OAC therapy is 
indicated for patients with NVAF. (New recommendation)

Evidence: high-quality

CCS/CHRS AF19 We recommend that warfarin be used for patients with a mechanical prosthetic 
valve and those with AF and moderate to severe mitral stenosis. (New 
recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend that patients with AF who are receiving OAC should have their 
renal function assessed at baseline and at least annually to detect latent kidney 
disease, determine OAC eligibility and to support drug dosing. (New 
recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend that antithrombotic therapy in patients with AF and CKD be 
provided according to their risk of stroke or systemic embolism and the severity 
of renal dysfunction with selection of agent according to Appendix 7 (new 
recommendation):¶ 
•	 Stage 3 CKD or better (eGFR > 30 mL/min): we recommend that such patients 

receive antithrombotic therapy as determined by the “CCS algorithm”

•	 Stage 4 CKD (eGFR 15–30 mL/min): we suggest that such patients receive 
antithrombotic therapy as determined by the “CCS algorithm”

•	 Stage 5 CKD (eGFR < 15 mL/min or dialysis dependent): we suggest that such 
patients not routinely receive antithrombotic therapy for stroke prevention in AF 

Evidence: high-quality

CCS/CHRS AF19 We recommend OAC alone for patients with AF aged 65 yr or older or with a 
CHADS2 score ≥ 1 and stable coronary or arterial vascular disease. (New 
recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend that OAC be prescribed for most frail elderly patients with AF. 
(New recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 In patients with a gastrointestinal or genitourinary bleed after OAC initiation: We 
recommend that anticoagulant therapy be recommenced in patients at high risk 
of stroke as soon as possible after the cause of bleeding has been identified and 
corrected. (New recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend that either β-blockers or ND-CCBs (diltiazem or verapamil) be 
first-line agents for AF rate control in patients without significant left ventricular 
dysfunction (e.g., patients with an LVEF > 40%). (New recommendation)

Evidence: moderate-quality

CCS/CHRS AF19 We recommend evidence-based β-blockers (bisoprolol, carvedilol, metoprolol) 
be first-line agents for rate control of hemodynamically stable AF in the acute 
care setting in patients with significant left ventricular dysfunction (LVEF ≤ 40%) 

Evidence: moderate-quality
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People with dyslipidemia, atherosclerotic vascular 
disease or congestive heart failure
Recommendations for people with dyslipidemia, ASCVD and con-
gestive heart failure are summarized in Table 3. Acute myocardial 

infarction (MI) is associated with individual risk factors; data col-
lected from virtually every country in the world show that risk of 
MI triples with current smoking or diabetes, and the risk doubles 
with hypertension, obesity, depression or dyslipidemia.36 

Table 4 (part 2 of 2): C-CHANGE 2022 recommendations for people with atrial fibrillation, stroke or dementia

Source guideline Recommendation

Grade or strength of 
recommendation and category 

or level of evidence*†

Stroke

Screening and diagnostic strategies

Stroke10 BP should be assessed and managed in all people with stroke or transient 
ischemic attack.

Evidence: level A

Stroke10 For patients being investigated for an embolic ischemic stroke or transient 
ischemic episode of undetermined source whose initial short-term ECG monitoring 
does not reveal AF but a cardioembolic mechanism is suspected, prolonged ECG 
monitoring for at least 2 wk is recommended to improve detection of paroxysmal 
AF in selected patients aged ≥ 55 yr who are not already receiving anticoagulant 
therapy but would be potential anticoagulant candidates. (New recommendation)

Evidence: level A

Treatment targets and thresholds

Hypertension9/stroke10 For patients who have had an ischemic stroke or transient ischemic attack, BP-
lowering treatment is recommended to achieve a target of consistently lower 
than 140/90 mm Hg.

Evidence: level B

Pharmacologic and procedural therapy for risk reduction

Stroke10 Individuals presenting within 48 h of symptoms consistent with a new acute stroke 
or transient ischemic attack event (especially transient focal motor or speech 
symptoms, or persistent stroke symptoms) are at the highest risk for recurrent 
stroke and should be immediately sent to an emergency department with capacity 
for stroke care (including on-site brain imaging and, ideally, access to acute stroke 
treatments). (New recommendation)

Evidence: level B

Stroke10 For patients with ischemic stroke or transient ischemic attack, antiplatelet 
therapy is recommended for long-term secondary stroke prevention to reduce 
the risk of recurrent stroke and other vascular events unless there is an indication 
for anticoagulant therapy. (New recommendation)

Evidence: level A

Stroke10 For long-term secondary stroke prevention, either ASA (80–325 mg daily), or 
clopidogrel (75 mg/d), or combined ASA and extended-release dipyridamole 
(25 mg/200 mg twice per day) are all appropriate treatment options, and 
selection depends on patient factors or clinical circumstances.

Evidence: level A

Stroke10 For patients with an ischemic stroke or transient ischemic attack and atrial 
fibrillation, oral anticoagulant therapy is strongly recommended. It is 
recommended over ASA and dual antiplatelet therapy.

ASA: evidence: level A
Dual antiplatelet therapy: 
evidence: level B

Dementia

Screening and diagnostic strategies

Dementia20 An objective assessment of the patient’s cognitive function could be achieved by 
using rapid psychometric screening tools such as the memory impairment screen 
and clock drawing test, the Mini-Cog, the AD8, the 4-item version of the MoCA 
(clock drawing, tap at letter A, orientation and delayed recall) and the GP 
Assessment of Cognition. (New recommendation)

Evidence: level 2B

Note: AF = atrial fibrillation, ASA = acetylsalicylic acid, CCB = calcium channel blocker, CCS/CHRS AF = Canadian Cardiovascular Society/Canadian Heart Rhythm Society Guidelines for 
the Management of Atrial Fibrillation, CHADS = congestive heart failure; hypertension; age ≥ 75 years; diabetes mellitus; and a previous history of stroke or transient ischemic attack, 
CKD = chronic kidney disease, Dementia = Canadian Consensus Conference on Diagnosis and Treatment of Dementia guideline, DOAC = direct oral anticoagulants, 
ECG = electrocardiogram, HbA1C = glycated hemoglobin, Hypertension = Hypertension Canada guideline, LVEF = left ventricular ejection fraction, ND-CCB = non-dihydropyridine 
calcium channel blocker, NVAF = nonvalvular atrial fibrillation, OAC = oral anticoagulant, Stroke = Canadian Stroke Best Practice Recommendations, Heart and Stroke Foundation. 
*Unless otherwise indicated.
†See Appendix 2a  (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for summary of grading for each included guideline, and Appendix 2b for 
comparison of grading schemes.
‡See Appendix 6 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for evaluation of patients with AF.
§Algorithm available at https://ccs.ca/app/uploads/2022/05/CCS_Top_10_Info_v5.pdf.
¶See Appendix 7 (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.220138/tab-related-content) for recommendations on dosage of oral anticoagulants.
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Prevention of new ASCVD with statins is effective in people at 
intermediate risk (men aged 55 yr or older and women 65  yr or 
older, with at least 1 of elevated waist–hip ratio; low high-density 
lipoprotein; history of smoking; dysglycemia; family history of 
premature coronary disease; abnormal albuminuria; or esti-
mated glomerular filtration rate < 50 mL/min). In the Heart Out-
comes Prevention Evaluation–3 (HOPE–3) study, cholesterol-
lowering with rosuvastatin 10 mg/d reduced the composite of 
cardiovascular death, nonfatal MI or stroke by 24% (HR 0.76, 95% 
CI 0.64 to 0.88; NNT 91), compared with placebo.37

The role of acetylsalicylic acid (ASA) for primary prevention 
continues to be downgraded, with the removal of the recommen-
dation for its use in primary prevention for patients with hyper-
tension aged 50 years and older.9 The Diabetes Canada recom-
mendations added a “should not” recommendation for the use 
of ASA for primary prevention of ASCVD in people with diabetes.14 
The recommendation for use of ASA for secondary prevention 
remains and is supported by strong evidence.38

The management of dyslipidemia now emphasizes a foundation 
of health behaviour change, with the addition of statins to lower 
low-density lipoprotein-C (LDL-C) below the risk-appropriate 
thresholds.16 For most patients in whom statins are indicated for 
primary prevention of ASCVD events, the threshold is an LDL-C level 
less than 2.0 mmol/L. For the use of statins in secondary prevention 
(i.e., patients with established ASCVD), the threshold is now an 
LDL-C level of 1.8 mmol/L. If the LDL-C is not lowered below either 
2.0 or 1.8 mmol/L on maximally tolerated statin, for primary and 
secondary prevention, respectively, this is an indication for intensi-
fication of therapy beyond statins, including the addition of ezeti-
mibe or PCSK9 inhibitors or both. The Further Cardiovascular Out-
comes Research with PCSK9 Inhibition in Subjects with Elevated 
Risk (FOURIER) study tested the PCSK9 inhibitor evolocumab com-
pared with placebo in patients with LDL 1.8 mmol/L or higher with 
ASCVD on statin (5% were also taking ezetimibe).39 At 48 weeks, 
there was a 15% reduction in risk of cardiovascular death, MI, 
stroke, hospital admission for unstable angina, or coronary revas-
cularization (HR 0.85, 95% CI 0.79 to 0.92; NNT 67).39

The management of heart failure has substantially changed. A 
decision-analytic model showed that the all-cause mortality for 
patients with heart failure and reduced ejection fraction was 35% 
at 24 months without evidence-based therapy, dropping to 10% 
with the cumulative benefit of quadruple therapy.40 Quadruple 
therapy comprises angiotensin receptor antagonist neprilysin 
inhibitors, β-blockers, mineralocorticoid receptor antagonists and 
SGLT2 inhibitors. The challenge now is to initiate and titrate these 
therapies expeditiously using goal-directed medical therapy. Most 
current treatment recommendations are relevant to patients with 
established heart failure with reduced ejection fraction. However, 
nearly half of all patients with heart failure have preserved or 
mildly reduced ejection fraction, and future guidance based on 
new evidence will likely reflect updated evidence for managing 
this subgroup of patients.

People with atrial fibrillation, stroke or dementia
The recommendations for people with atrial fibrillation, stroke or 
dementia are outlined in Table 4. Atrial fibrillation is a major risk 

for stroke and is estimated to be prevalent in 1.4% of people 
older than 65 years.19 However, a prospective cohort study of 
2171 patients aged 65 or older in Canadian primary care prac-
tices found that 2.7% had atrial fibrillation.17 Stroke caused by 
atrial fibrillation is disabling in 60% of people and fatal in 20%.18 
Oral anticoagulation with warfarin reduces stroke from nonval-
vular atrial fibrillation by 60% compared with placebo and 20% 
for antiplatelet therapy alone.19 The new direct-acting oral anti-
coagulants have shown better efficacy, with equal or better 
safety, than warfarin and are now recommended over warfarin 
for patients with nonvalvular atrial fibrillation. A meta-analysis of 
the 4 direct-acting oral anticoagulants available in Canada (apix-
aban, dabigatran, edoxaban and rivaroxaban) showed a reduc-
tion of a composite of stroke and systemic embolism (RR 0.81, 
95% CI 0.73 to 0.91), as well as less major bleeding (RR 0.85, 95% 
CI 0.73 to 1.00), than warfarin.41

For patients who survive a stroke, clinicians must also recog-
nize that 20%–50% of affected people will also experience post-
stroke depression and anxiety, vascular cognitive impairment 
and poststroke fatigue.20 Dementia usually has a vascular contri-
bution from stroke and hypertension.41 Screening for dementia is 
indicated if there is a clinical concern for a cognitive disorder or a 
history of stroke or transient ischemic attack, and should include 
an objective assessment of cognition and functional impair-
ment.20 A 4-item subset of the Montreal Cognitive Assessment, 
including clock drawing, tap-at-letter-A, orientation and delayed 
recall, was assessed in 8773 participants aged 65  years or older 
and was able to distinguish dementia from nondementia using 
an optimal cut-off score of < 10, with 87.9% sensitivity and 87.6% 
specificity.42

Depression and cardiovascular health
Comorbidity screening for people with or at risk for ASCVD 
should include depression, as mood disorders may be present in 
about a quarter of older adults.42 Depression also has a direct 
impact on cardiovascular outcomes and management.43 

In the absence of Canadian recommendations addressing 
depression and cardiovascular disease, and the request from the 
C-CHANGE patient panel to address depression, this subsection 
of the guideline has been added to reinforce the importance of 
depression as both a risk factor for the development of ASCVD 
and for worse outcomes, including mortality in patients with 
established ASCVD. We drew on the Scientific Statements from 
the American Heart Association and the European Society of 
Cardiology Working Group on Coronary Pathophysiology and 
Microcirculation.43–46 The recommendations for screening, refer-
ral and treatment of depression in people with ASCVD in the 
American Heart Association statements were endorsed by the 
American Psychiatric Association.43

About 1 in 6 with ASCVD have a major depressive disorder 
and a greater proportion have depressive symptoms.43,44,46 The 
interaction of depression with ASCVD is bidirectional, related to 
biological and psychological factors.44 Raising awareness of the 
adverse effects of depression on ASCVD outcomes may improve 
patients’ adherence to positive health behaviours, including 
medication use.44,46 
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Treatment for moderate to severe depression includes selec-
tive serotonin reuptake inhibitor antidepressants, such as sertra-
line or escitalopram (with occasional prolonged QTc effects);44,46 
psychological treatments, such as stress management and cog-
nitive behavioural therapy;44,46 and exercise and participation in 
cardiac rehabilitation programs.44,46 Mindful meditation is a use-
ful adjunct in dealing with mood and ASCVD risk factors.44,46 A 
screening approach for all at-risk individuals and patients with 
ASCVD using the Patient Health Questionnaire-2 can be con
sidered and, if positive, clinicians should be prepared to manage 
or appropriately refer those found to be depressed.43,44,46

Methods

The C-CHANGE guideline update is developed by a volunteer 
guideline panel with expertise in guideline development, dis
semination, implementation and evaluation. Quality assurance 
in guideline development is supported by the Appraisal of Guide-
lines, Research and Evaluation instrument (AGREE II).47,48

Recommendations included in C-CHANGE guidelines are drawn 
from guideline recommendations recently published by partner 
guideline groups and selected by the C-CHANGE Guideline Panel 
using a modified Delphi process.49 We added 3 guideline groups for 
this cycle (for a total of 11 guideline partners), as their recent guide-
lines were appropriate for C-CHANGE and each scored highly on the 
AGREE II checklist:48 the Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society guideline for the management of atrial fibrilla-
tion, Health Canada’s Dietary Guideline and the Canadian Consensus 
Conference on Diagnosis and Treatment of Dementia guideline.8,19,20

Composition of participating groups
Three main groups were involved in the development of this 
update: the C-CHANGE Executive (R.J., S.T, J.S., P.L., D.H.-S.), the 
C-CHANGE Guideline Panel and the Community Consultation and 
Review Panel (Appendix 1). The guideline panel included the 
leads or committee chairs from each of the 11 partner guideline 
groups; a multidisciplinary and interprofessional group of 
experts in their respective specialties; and sufficient primary care 
practitioners to make up a majority of the panel. Members of the 
Scientific Planning and Review Committee for the Canadian 
Cardiovascular Health Education Program (CHEP+) were also 
invited to participate on the guideline panel (Appendix 1).

The executive was tasked with finding primary care phys
icians to participate on the guideline panel and with vetting 
potential guideline panellists. The development and role of the 
Community Consultation and Review Panel are discussed in the 
Patient Engagement subsection.

Guideline development
Updates for C-CHANGE guidelines are initiated when the 
C-CHANGE Executive meets with existing and new partner guide-
line groups and leads from these groups identify that there is suf-
ficient new material to warrant an update. All relevant guidelines 
from the participating guideline groups considered for inclusion 
in the C-CHANGE process undergo an AGREE II assessment (D.H.-S.) 
to ensure academic rigour and appropriateness.

The development process for this update is summarized in 
Appendix 8 (available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.220138/tab-related-content). For this update, the executive 
reviewed recommendations from the 2018 C-CHANGE guideline4 
in conjunction with the leads from each partner group, for poten-
tial updates to individual recommendations and to identify rec-
ommendations targeted for removal. Furthermore, the executive 
reviewed all new guidelines from the groups, focusing on poten-
tial new recommendations that were directed toward primary 
care practice.

C-CHANGE uses a modified Delphi ranking process to select 
the final recommendations.49 The executive instructed guideline 
panel members that their role in the ranking process was vital to 
ensure recommendations chosen are relevant, implementable 
and of high impact in primary care. To ensure that all guideline 
panel members understood their role, role summaries were pro-
vided, along with online group presentations with question-and-
answer periods (repeated as needed), so that all panellists 
became familiar with the information. All guideline panel mem-
bers had the same role and a single vote.

The executive asked guideline panel members to consider the 
impact of attempting to be comprehensive by adding many rec-
ommendations from each guideline group; instead, they were 
instructed to choose only those recommendations that would 
have the highest impact in primary care for patients with multi-
morbidity, thereby leading to a smaller, more pragmatic subset 
of recommendations. It is a concern that for patients with multi-
morbidity, following the Chronic Care Model may increase the 
patient’s treatment burden (i.e., the impact of health care on 
patient well-being) through the addition of more treatments, 
testing and health care visits.50 Increased treatment burden has 
been associated with nonadherence, particularly in patients with 
more adverse social determinants of health.50 An insight from the 
concept of treatment burden in patients with multimorbidity and 
adverse social determinants of health is that nonadherence to 
prescribed therapy may be, in part, beyond the patient’s control.

The executive instructed panellists that C-CHANGE prefers the 
strength of included recommendations to be strong, usually with 
wording “we recommend,” indicating for clinicians that most 
patients should receive the recommendation, and that for 
patients, most people in that situation would want the recom-
mended course of action.50 To limit bias, we excluded recom-
mendations based upon low-quality evidence unless they had a 
strong clinical impact, as suggested by partnering guideline 
leads — such as the use of loop diuretics in heart failure.

For this update, C-CHANGE used a pool of more than 200 rec-
ommendations for the first round of the ranking process. 
Because of the pandemic, meetings of the guideline panel took 
place by videoconference, with multiple meetings from June 
2021 to September 2021, to ensure that everyone was able to 
participate. Voting templates on Excel spreadsheets were 
emailed to panel members for the voting rounds.

The voting process we used was adapted from the Hyperten-
sion Canada guideline process.51 Existing recommendations (or 
their updated versions) from the 2018 guideline required support 
from 70% of those voting to remain. New recommendations 
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required a ranked score of at least 7 out of 10, to get to the 
second round of voting. In the second round, recommendations 
from 2018 with 70% voting to remain, and new recommenda-
tions with a minimum score of 7, were voted on to stay or to go, 
with a minimum of 80% of votes to keep a recommendation in 
this round. This led to the final set of recommendations, which  
we shared with the guideline panel members for final comments.

In the C-CHANGE guideline, we have preserved the original 
wording and grade of each recommendation from the original 
partner guideline. The strength of the quality of evidence sup-
porting the recommendation is also described. An overview of 
the grading schemes is available in Appendix 2b. Readers are 
referred to each specific guideline group website for additional 
details on the grading scheme and for the literature review sup-
porting each recommendation (Appendix 2a).

We did not perform economic evaluations, given the absence 
of robust, high-quality health economic evidence. C-CHANGE 
emphasizes the importance of guideline users making manage-
ment decisions appropriate to the clinical circumstances and 
resource realities within their own jurisdiction or region.

We passed on feedback on recommendations assessed during 
the modified Delphi process, but not included in this guideline, 
to partnering guideline groups for their individual quality 
improvement processes.

Patient engagement
To reflect the patient voice, from ASCVD prevention to disease 
management, patient engagement for C-CHANGE took place in 
3  phases. Before the C-CHANGE process, each guideline group 
had its own patient engagement process (more details available 
on each guideline group’s website; see Appendix 2a). A member 
of the C-CHANGE executive (D.H.-S.) evaluated these processes as 
part of the AGREE II evaluation for each guideline group; the evalu
ation of the guidelines’ patient-engagement processes can be 
found on the C-CHANGE website (www.cchangeguidelines.com).

After the modified Delphi process described above, 
C-CHANGE, working with the Canadian Stroke Best Practices 
Group, brought together 10 people in a Community Consultation 
and Review Panel (CCRP) to ensure that the patient and care-
giver voice was included and the principles of equity, diversity 
and inclusion52 endorsed and respected. The lived experience of 
the CCRP members (including persons with specific cardiovascu-
lar conditions and expert caregivers, defined as a person with 
sufficient lived experience and knowledge of the condition to 
meaningfully contribute to the CCRP; i.e., not a community 
health personal health worker who is not assigned permanently 
to that person) provided feedback and insights based on per-
sonal experiences. The inclusive nature of this group helped to 
ensure that the process and recommendations were grounded in 
real life experiences that directly reflected patients’ needs and 
preferences. We requested specific feedback from the CCRP with 
respect to how they viewed the C-CHANGE process and its poten-
tial impact on their own primary health care provider. The 
patient engagement interview guide and some representative 
quotes are found in Appendix 9 (available at www.cmaj.ca/
lookup/doi/10.1503/cmaj.220138/tab-related-content).

During the implementation process after the 2018 C-CHANGE 
guideline,4 we sought patient voices through focus groups, and key 
informant interviews conducted with the Ontario College of Art and 
Design University (OCADU) Health Design unit. This process was 
reinitiated in partnership with OCADU for this 2022 guideline.

Management of competing interests
C-CHANGE follows the principles of the Guidelines International 
Network for guidance regarding the disclosure and management 
of competing interests throughout the guideline process 
(Appendix 10, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.220138/tab-related-content).53,54 Guideline panel members 
with competing interests represented only a minority of the 
panel (9 of 40 panel members). Those with competing interests 
were instructed to recuse themselves from voting on recommen-
dations that could be influenced by these competing interests. 
Using the voting templates, recommendations for therapies 
associated with potential competing interests in panel members 
were cross-tabulated to ensure that recommendations continued 
to meet the designated voting approval thresholds. Before the 
voting process, we collected a completed International Commit-
tee of Medical Journal Editors disclosure of interest form from 
each panel member (these forms are available on the C-CHANGE 
website at https://www.cchangeguidelines.com/).55

Partner guideline groups addressed potential competing 
interests individually in developing their source guidelines, but 
all scored well on the C-CHANGE AGREE II assessment. Addi-
tional information is available from each group’s website 
(Appendix 2a).

Implementation

C-CHANGE is involved in both dissemination and implementation 
strategies of its guidelines through its knowledge translation arm, 
CHEP+. Activities include an annual national conference with plen
ary speakers representing chairs of partnering guideline groups, 
as well as interactive case-based workshops accredited by the 
College of Family Physicians of Canada and the Royal College of 
Physicians and Surgeons of Canada, designed to help practition
ers change their practice behaviours. At the provincial level, 
C-CHANGE will approach ministries of health to promote regional 
programs and propose workshops at national and provincial pri-
mary care meetings. C-CHANGE’s publications and updates are 
posted on its website (https://www.cchangeguidelines.com/) and 
CHEP+ events and resources are posted on its website (https://
www.chepplus.com/).

C-CHANGE supports partner guideline groups in guideline 
development and dissemination based on specific feedback on 
the implementability of individual recommendations, knowledge 
translation tools for clinicians such as outpatient flowsheets, and 
patient-oriented tools.

Ongoing “real-world” surveillance of practice changes recom-
mended by the C-CHANGE guideline is important to identify 
where “practice gaps” exist and where guideline implementation 
efforts are most needed. Use of the set of quality indicators 
developed by the Cardiovascular Health in Ambulatory Care 
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Research Team (CANHEART) initiative (based on previous ver-
sions of the C-CHANGE guideline) has shown that health regions 
in Ontario with better adherence to these guidelines have better 
cardiovascular disease outcomes.56

We project that the next update of the C-CHANGE guideline 
will be in 2025, depending on sufficient changes in the existing 
recommendations, or sooner if warranted by new evidence that 
will substantially change primary care practice. During this time, 
C-CHANGE will continue to provide feedback to the individual 
guideline groups on their recommendations and implementation 
strategies.

Other guidelines

Internationally, guideline groups that regularly update their recom-
mendations seem to be coming closer together than farther apart. 
Blood pressure targets for high-risk patients (e.g., older [> 75 yr], 

with chronic kidney disease, at high cardiovascular risk) continue 
to fall based on the Systolic Blood Pressure Intervention Trial 
(SPRINT).57 The latest example is the Kidney Disease: Improving 
Global Outcomes (KDIGO) 2021 clinical practice guideline for the 
management of blood pressure in people with chronic kidney dis-
ease, with a systolic blood pressure target lower than 120 mm Hg 
for patients with or without diabetes.58 This contrasts with 
C-CHANGE, in which the target systolic blood pressure for patients 
with diabetes (with or without chronic kidney disease) is still lower 
than 130/80 mm Hg and, for people with chronic kidney disease 
alone, lower than 120 mm Hg systolic. The KDIGO guideline 
developers decided to target a lower blood pressure for people 
with chronic kidney disease with or without diabetes to improve 
implementability, at the cost of weakening the evidentiary strength 
of recommendation. Table 5 highlights recommendations from 
other countries’ guidelines that differ from those included in this 
C-CHANGE update.

Table 5: National and international guidelines for the management of cardiovascular disease

Organization (year) Recommendation

European Association of Preventive Cardiology and 
the European Society of Cardiology (ESC) Council 
on Hypertension (2022)59

Patients with hypertension are advised to engage in at least 30 min of moderate-intensity 
aerobic exercise such as walking, jogging, cycling, or swimming on 5–7 d/wk for at least 
150 min/wk. In addition, dynamic resistance exercises but not isometric exercises are 
recommended 2–3 d/wk.

National Institute for Health and Care Excellence 
(2019)60

Diagnosing Hypertension: It is recommended that diagnosis is based on out-of-office 
measurement, given the risk of white-coat hypertension, defined as a difference of 
> 20/10 mm Hg between clinic readings and average daytime home or ambulatory 
measurements. The gold standard is ambulatory blood pressure monitoring but, as this is 
not suitable or tolerated by everyone, home blood pressure monitoring is offered as an 
alternative. For home blood pressure monitoring, patients should be advised to take at least 
2 recordings, 1 min apart, twice a day for 4 to 7 d. The first day of readings should be 
discounted and the mean of the remaining readings used.

KDIGO (2021)61 We suggest that adults with high BP and chronic kidney disease be treated with a target 
systolic BP of < 120 mm Hg, when tolerated, using standardized office BP measurement.

American Diabetes Association (2021)62 Among patients with type 2 diabetes who have established atherosclerotic cardiovascular 
disease or established kidney disease, a SGLT2 inhibitor or glucagon-like peptide 1 receptor 
agonist with demonstrated cardiovascular disease benefit is recommended as part of the 
comprehensive cardiovascular risk reduction or glucose-lowering regimens.

ASA therapy (75–162 mg/d) may be considered as a primary prevention strategy in those with 
diabetes who are at increased cardiovascular risk, after a comprehensive discussion with the 
patient on the benefits versus the comparable increased risk of bleeding.

ESC, with the European Association for Cardio-
Thoracic Surgery and the ESC European Heart 
Rhythm Association (2020)63

For stroke risk assessment, a risk factor–based approach is recommended, using the CHA2DS2-
VASc clinical stroke risk score to initially identify patients at “low stroke risk” (CHA2DS2-VASc 
score = 0 in men, or 1 in women) who should not be offered antithrombotic therapy.

ESC, with the ESC Heart Failure Association (2021)64 SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin, sotagliflozin) are 
recommended in patients with type 2 diabetes mellitus at risk of cardiovascular events to 
reduce hospital admissions for heart failure, major cardiovascular events, end-stage renal 
dysfunction and cardiovascular death.

World Health Organization (2020)65 It is recommended that all adults undertake regular physical activity. Adults should do at 
least 150–300 min of moderate-intensity aerobic physical activity, or at least 75–150 min of 
vigorous-intensity aerobic physical activity, or an equivalent combination of moderate-
intensity and vigorous-intensity activity throughout the week for substantial health 
benefits. Adults should also do muscle-strengthening activities at moderate or greater 
intensity that involve all major muscle groups on 2 or more days a week, as these provide 
additional health benefits.

Note: ASA = acetylsalicylic acid, BP = blood pressure, CHA2DS2-VASc = congestive heart failure or left ventricular dysfunction; hypertension; age ≥ 75 yr (doubled); diabetes; stroke or TIA 
(doubled) — vascular disease, age 65–74 yr, sex category (female), ESC = European Society of Cardiology, SGLT2 = sodium–glucose cotransporter 2.  
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Gaps in knowledge

Managing patients with multimorbidity is increasingly complex 
and requires increased health care utilization.66 In patients with 
adverse social determinants of health, layering additional ther
apies for multimorbidity may worsen adherence in the most vul-
nerable by increasing their treatment burden.67 Health care prac-
titioners need to understand better how to calibrate treatments 
to meet both public health and patient health needs.

Hypertension control rates in Canada were among the highest 
in the world up to 2010, and these rates were associated with 
improved national ASCVD outcomes.68 These rates of hyperten-
sion control and improved national outcomes were attributed in 
part to implementation projects such as continuing professional 
development programs leading to a more educated and inte-
grated health care community.69 More recently, however, hyper-
tension control rates in women have fallen.70 Although the spe-
cific reasons for this reduction are unknown, explanations 
include the loss of federal government support for hypertension 
surveillance, a fall in hypertension guideline implementation 
efforts, and the loss of industry sponsorship for education initia-
tives as generic medications have become more widely used.71 
Importantly, in the effort to understand why ASCVD outcomes 
worsen in any population, there is a paucity of data on the 
effectiveness of specific interventions to implement clinical prac-
tice guidelines and their effect on improving ASCVD patient 
outcomes.

How to implement physical activity recommendations at the 
individual, family and community level, leading to observable 
change nationally in health and wellness, requires much greater 
attention. Implementing physical activity and exercise recom-
mendations is often done in a manner implying that failure to 
achieve some threshold will not allow the health benefits to 
accrue; Warburton and Bredin advocate a strengths-based 
approach in health and wellness promotion that focuses on the 
innate strengths of individuals, families and communities.72 This 
approach has been increasingly used in Indigenous commun
ities, including helping to build cultural competencies and cul-
turally safe places.72 The greatest relative benefits of physical 
activity come from doing some activity, rather than remaining 
sedentary.22

Limitations

This document is not a replacement for reading the individual 
guidelines. The C-CHANGE guideline is limited by the published 
literature, which is then evaluated for inclusion by individual 
guideline groups, and C-CHANGE must wait until the new evi-
dence finds its way into its partners’ guidelines. The C-CHANGE 
process tries to balance comprehensiveness with the risk of 
missing some recommendations that different partner groups 
felt were important. There is no adjustment of the original word-
ing of the source recommendations within the C-CHANGE pro-
cess; wording suggestions for future guideline recommendations 
are provided as feedback to partner guideline leads for potential 
incorporation in their next guideline development cycle.

Conclusion

C-CHANGE continues to meet its mandate from The Canadian Heart 
Health Strategy and Action Plan for guideline harmonization, 
expanding to 11 of Canada’s cardiovascular-focused guideline 
groups to produce an implementable and actionable guideline to 
help address and individualize the cardiovascular management of 
patients with multimorbidity. We made purposeful efforts to engage 
patients throughout the C-CHANGE process in an integrated and 
meaningful way. Our approach strives to respect the principles of 
equity, diversity and inclusion and focuses on the delivery of com-
prehensive cardiovascular health and disease care in a primary care 
environment. C-CHANGE provides a uniquely Canadian platform to 
engage health care providers in improving their guideline-directed 
best practices, with the goal of improving patient health outcomes.
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