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Case:
Management of Elderly Patients with 
Multiple Morbidities

Martin 
An 86 year old patient comes into your office to 
renew his blood pressure medication.
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Outline of Today’s Activity

• Introduction
• Case Presentation
• Key Learnings & Questions
• Wrap Up



Learning Objectives

Upon completion of this workshop, participants will be able to:

1. Identify the 2022 C-CHANGE Guideline Update 
recommendations for the prevention and management of 
cardiovascular disease.

2. Implement recommendations for multimorbidity in 
a single patient.

3.   Reflect how the C-CHANGE recommendations can help older  
adults live at home longer and healthier. 



How do we work 
with all those CV 
guidelines for the 

patient in our clinic? 



“105 Priority Topics”

CV focused topics
• ACLS
• Atrial Fibrillation
• Chronic Disease
• Dementia
• Diabetes
• Heart failure
• Hyperlipidemia
• Hypertension
• Ischemic Heart Disease
• Lifestyle
• Obesity
• Screening
• Smoking cessation
• Stroke
• Etc……….



Top reasons for visits to FM 
(DFCM, University of Toronto)

Noah Crampton, Karen Tu, Noah Ivers & Onil Bhattacharyya (UofT Family Medicine Report, Caring for our Diverse Populations, 2020)



The C-CHANGE Collaborative 
(Developed in response to Canadian Heart Health Strategy (2009))

Facilitate a process among all of the guideline synthesis 
organizations to produce harmonized and simplified
guidelines to address the needs of patients with 
multiple comorbidities for use by all members of the 
health care team.

Eldon R Smith, Canadian Journal of Cardiology 2009 Vol 25, No 8 451-2



What is C-CHANGE?

Canadian 
Cardiovascular 

Harmonized 
National 

Guidelines 
Endeavour 

(C-CHANGE)

• Established in 2011 in response to concerns 
that discrepancies between guidelines on CV 
risk prevention were affecting quality of care 
in Canada

• Nationally endorsed guideline process, 
targeting primary care clinicians.

• Composed of 11 of Canada’s leading 
guideline groups focused on the prevention 
and management of CV disease (including 
patients with multiple co-morbidities)



Guideline 
Groups 
participating in 
C-CHANGE

C-CHANGE: The ultimate CV ‘matchmaker’ bringing together the ‘dream team’



C-CHANGE 
Methods

• Developed by a volunteer guideline panel

• Representation from each guideline partner and 
primary care providers with expertise in guideline 
dissemination  in 2022, ~50% primary care 
representation to ensure relevance to clinical 
practice

• Supports QI in guideline development (AGREE II 
instrument - (Appraisal of Guidelines, Research 
and Evaluation)) and uses modified Delphi method 
to select a subset of all of the guideline partners’ 
recommendations that are most relevant in the 
primary care setting 

• The goal of the C-CHANGE process is for all 
Canadian HCPs to have easy access to a 
comprehensive and usable set of harmonized
guidelines. 

So “we’re all singing from the same song sheet”



https://www.cmaj.ca/content/194/43/E1460

https://www.cmaj.ca/content/194/43/E1460


https://www.cmaj.ca/content/194/43/E1460

https://www.cmaj.ca/content/194/43/E1460


The application of an individual guideline recommendation in 
clinical practice must remain at the discretion of the 
individual clinician who best knows their patient

• Guidelines help us manage populations
• HCPs should be able to explain a guideline to patient and why it does or 

does not apply to them
• Person-centred, individualized care informed by evidence/best practice

BP < 130/80 mmHg
BP < 140/90 mmHg

SBP < 120 mmHg

Clinical Practice Guidelines are Signposts, not Policies



CHEP+ is the education and implementation arm of C-CHANGE 

Providing high-quality CME for primary care clinicians





Registration now open: https://www.chepplus.com/

https://www.chepplus.com/


C-CHANGE Scope

• Directed to primary care
• for Canadian adults with or at risk of 

developing chronic CVDs:
• Hypertension
• Diabetes
• Dyslipidemia
• ASCVD
• Heart failure
• Stroke
• Dementia
• Atrial fibrillation
• and the risk factors for these 

conditions, including smoking, 
obesity, poor nutrition, and physical 
inactivity



Multifaceted 
Care Approach 

for Global 
Cardiovascular 
Risk Reduction

• Healthy eating
• Regular physical activity 
• Smoking cessation, alcohol reduction, stress 

management, healthy body weight
• Management of vascular risk factors

• Control of blood pressure, blood glucose, and 
cholesterol

• Vascular protective medications (as 
appropriate), including 

• statins 
• ACEi or ARB (RAAS blockers)
• BB
• SGLT2i/GLP1RA
• MRAs
• ARNIs
• ASA (secondary prevention)
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Statement of Need

“My greatest challenge as a health care 
professional in the management of 

patients with multiple morbidities is 
___________”



Chronic diseases co-occur and 
are associated with increased 
health care use, polypharmacy, 
complexity of care, and death. 

Multimorbidity (MM) is common 
in those aged 45 to 85, and 
increased with age. The study also 
found that women have more 
chronic conditions than men. 

Lower socioeconomic status and 
education is associated with 
higher rates of multimorbidity. 



Case:
Management of Elderly Patients with 
Multiple Morbidities

Martin 
An 86 year old patient comes into your office to 
renew his blood pressure medication.



History of Present Illness

• Martin is an 86 year old patient with a history of 
previous stroke, hypertension, atrial fibrillation, 
coronary artery disease and heart failure  

• He comes to your office to renew his medications

• He is active, walking 15 minutes, 4 days a week

• He lives alone with support from the Home and 
Community Care nurse

• He has meals delivered to him through a diet delivery 
program most nights; otherwise eats at restaurants.



Past Medical History

• Left parietal stroke
• Mild dementia
• Hypertension
• Atrial fibrillation
• Coronary artery disease (CABG in 1995)
• Congestive heart failure (HFrEF with LVEF 32%)
• Benign prostatic hypertrophy
• Basal cell carcinoma (skin)
• Gastroesophageal reflux disease 
• Remote cholecystectomy



Family History

• Father
– History of hypertension

• Mother
– History of hypertension, mild dementia

• Sister
– History of hypertension
– Died of a stroke



Current Medications

• Bisoprolol 5 mg OD

• Perindopril 8 mg OD

• Dabigatran 110 mg BID

• Furosemide 60 mg OD

• Rosuvastatin 10 mg OD

• Rabeprazole 20 mg OD

• Tamsulosin 0.4 mg OD

• No known drug allergies



Recent Medical History

• Was seen at a walk-in clinic last weekend for a 
persistent cough

• Started on levofloxacin
• Is feeling a little better
• Comes to see you for follow-up
• Also wants to have his medications reviewed



Investigations

Test Results Normal Values

Fasting Glucose 5.5 mmol/L 4.0-8.0 mmol/L

Urea 6.8 mmol/L 3.0-7.0 mmol/L

Creatinine
85 µmol/L

eGFR 60ml/min
44-106 umol/L

K 4.3 mmol/L 3.5-5.0 mmol/L

Urine ACR 1.9 < 2.0 mg/mmol



Investigations

Test Results Normal Values

LDL 2.1 mmol/L <2.50 mmol/L

Total Chol 4.2 mmol/L <5.20 mmol/L

TG 1.4 mmol/L <1.70 mmol/L

HDL 1.4 mmol/L >0.99 mmol/L

Non-HDL 2.8 mmol/L <4.2 mmol/L



Discussion Question 1) 

What is your management plan for this patient?



Question 1) 
What is your management plan for this patient?

a) Review the patient, refill his medications and 
counsel him to call you if his cough worsens

b) Review the C-CHANGE recommendations for 
management of the patient with multiple co-
morbidities



This is what actually happened to Martin



a) Review the patient, refill his medications and 
counsel him to call you if his cough worsens

• He seems well
• On examination he has only a few crackles on 

inspiration
• You refill his medications after reviewing them in 

depth with him
• He is quite pleased and thanks you before going

This is what actually happened to Martin



• Three nights later he called EMS due to dyspnea
• He was taken to the ER and found to have CHF
• He survived a 14-day admission complicated by a GI 

bleed, C diff., and delirium
• On discharge he was referred back to his primary 

care provider for further management advice

This is what actually happened to Martin



b) Review the C-CHANGE recommendations for 
management of patients with multiple morbidities

• You review the C-CHANGE recommendations that 
apply to him as follows…

Guideline-based care



Multimorbid Complex Patient

Cardiovascular Co-morbidities:

Stroke (secondary prevention)

Hypertension

Atrial Fibrillation

Coronary Artery Disease

Congestive Heart Failure (HFrEF)



C-CHANGE Recommendations for Patients 
with a Previous Stroke 

• Persons 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), as well as use of oral contraceptives 
or hormone replacement therapy. 

• Persons at risk of stroke should receive information and 
counseling about possible strategies to modify their lifestyle and 
risk factors. 

• 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. 





Discussion Question 2) 

In secondary prevention of stroke, what would 
be Martin’s LDL target (or threshold to achieve 

before needing to intensify therapy)?



Discussion Question 2) 

In secondary prevention of stroke, what would be Martin’s LDL 
target (or threshold to achieve before needing to intensify therapy)? 

(Based on the 2020 Canadian Stroke Best Practices Recommendations AND the 2021 Canadian Cardiovascular Society Lipid Guidelines).

a) LDL < 5.0 mmol/L
b) LDL < 3.5 mmol/L
c) LDL < 2.0 mmol/L
d) LDL < 1.8 mmol/L

EXAMPLE OF HARMONIZATION/ALIGNMENT OF GUIDELINES



Discussion Question 2) 

In secondary prevention of stroke, what would be Martin’s LDL 
target (or threshold to achieve before needing to intensify therapy)? 

(Based on the 2020 Canadian Stroke Best Practices Recommendations AND the 2021 Canadian Cardiovascular Society Lipid Guidelines).

a) LDL < 5.0 mmol/L
b) LDL < 3.5 mmol/L
c) LDL < 2.0 mmol/L
d) LDL < 1.8 mmol/L

EXAMPLE OF HARMONIZATION/ALIGNMENT OF GUIDELINES

Primary Prevention (use Framingham (FRS))
• If statin indicated, aim for LDL<2 or 50% reduction

Secondary Prevention (ASCVD is a statin-indicated 
condition)
• Treat with maximally tolerated statin (+/-

Ezetimibe or PCSK9i) to achieve LDL < 1.8 mmol/L



Test Results

LDL 2.1 mmol/L
Total Chol 4.2 mmol/L

TG 1.4 mmol/L
HDL 1.4 mmol/L

Non-HDL 2.8 mmol/L

Medications:

• Bisoprolol 5 mg OD
• Perindopril 8 mg OD
• Dabigatran 110 mg BID
• Furosemide 60 mg OD
• Rosuvastatin 10 mg OD
• Rabeprazole 20 mg OD
• Tamsulosin 0.4 mg OD

Secondary Prevention of Stroke

Optimize Health Behaviour modifications

Confirm med adherence, if so, increase dose of Rosuvastatin to achieve LDL <1.8

Use ezetimibe if higher statin dose not tolerated or unable to achieve LDL <1.8



Additional History

• Martin’s son has just come back to live with him after 
a marital issue

• The son drinks heavily and has brought beer, pizza, 
potato chips, nachos and pickles into the house

• They enjoy Chinese food frequently as they used to 
when his son was young

• He did not want to take the levofloxacin and wanted 
your advice first



C-CHANGE Recommendations for Patients with 
Hypertension and Previous Stroke

• To prevent hypertension and reduce BP in 
hypertensive adults, consider reducing sodium 
intake toward 2000 mg (5 g of salt or 87 mmol 
of sodium) per day  ~ 1 teaspoon salt/day 
all sources

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





https://health.sunnybrook.ca/food-nutrition/how-to-
cook-and-eat-with-heart-health-in-mind/

Practical Tips to reduce sodium (salt) intake:

 Cook meals at home

 Limit the use of processed and 
canned foods such as frozen dinners 
or canned soups; read food labels

 Replace [salt] with other herbs and 
spices to create flavour (ex. adding 
basil and oregano to soups and 
pasta, or garam masala and cumin to 
lentil dishes or stews).

https://health.sunnybrook.ca/food-nutrition/how-to-cook-and-eat-with-heart-health-in-mind/


C-CHANGE Recommendations for Patients with 
Hypertension and Previous Stroke

Treatment consists of health behaviour ± pharmacological management

Population SBP DBP

High Risk #  (CKD, FRS >15%, Age 75+) < 120 NA

Diabetes < 130 < 80

All others* < 140 < 90

Recommended Office BP Treatment Targets

# Based on AOBP

*AOBP  
< 135/85 mmHg



SPRINT: NEJM Nov 9 2015

Systolic blood Pressure INtervention Trial
(SPRINT)

• Compares SBP < 120 vs < 140 mmHg
• NHLBI RCT 

– Age 50+
– SBP 130-180
– High CV risk (other than stroke)

• CKD (eGFR 20 - <60)   or
• 10 Year Framingham risk of 15%+   or
• Age 75+

• Excludes: DM, prior stroke, eGFR <20

(Limited evidence Heart failure (EF <35%) or recent MI (within 3 months)).



SPRINT: NEJM Nov 9 2015

SPRINT – SBPs Achieved

Average # of meds:
Intensive care: 2.8
Standard care: 1.8



SPRINT - Primary Outcome
(MI, ACS, Stroke, CHF, CV death)

SPRINT: NEJM Nov 9 2015

NNT=61



C-CHANGE Recommendations for Patients 
with Atrial Fibrillation 

• We recommend that the “CCS Algorithm” (CHADS- 65) 
be used to guide the choice of antithrombotic therapy 
for the purpose of stroke/systemic embolism 
prevention in patients with non-valvular atrial 
fibrillation.

• We recommend most patients should receive a DOAC 
(apixaban, dabigatran, edoxaban, or rivaroxaban) in 
preference to warfarin when OAC therapy is indicated 
for patients with NVAF. 

• When selecting choice of oral anticoagulants, patient 
specific criteria should be considered.





We recommend:

– OAC be prescribed for most 
patients with AF and age 65 years 
or older, or CHADS2 score > 1. 
(Moderate-Quality Evidence)

– OAC alone for patients with AF 
aged 65 years or older or with a 
CHADS2 score > 1 and stable 
coronary or arterial vascular 
disease. (Moderate-Quality 
Evidence)

– OAC be prescribed for most frail 
elderly patients with AF.
(Moderate-Quality Evidence)

CCS Algorithm (CHADS-65) for
Stroke Prevention in AFib



CCS Algorithm (CHADS-65) for
Stroke Prevention in AFib

We recommend:

– OAC be prescribed for most 
patients with AF and age 65 years 
or older, or CHADS2 score > 1. 
(Moderate-Quality Evidence)

– OAC alone for patients with AF 
aged 65 years or older or with a 
CHADS2 score > 1 and stable 
coronary or arterial vascular 
disease. (Moderate-Quality 
Evidence)

– OAC be prescribed for most frail 
elderly patients with AF.
(Moderate-Quality Evidence)



DOAC Dose Recommendation By Product Monograph - Canada

Oral Anticoagulant Usual Dose Adjusted dose for CKD
Apixiban (Eliquis)
(Direct Factor Xa Inhibitor)

5 mg BID (*Avoid if CrCl < 15 ml/min)  *no dose recommendation can be made CrCl 15-25

2.5 mg BID for >2 of the following:
• age > 80
• body weight < 60 kg
• serum creatinine > 133 umol/L

Dabigatran (Pradaxa)
(Direct Thrombin (IIa) inhibitor)

150 mg BID (Avoid if CrCl < 30 ml/min)

110 mg BID
• age > 80  OR
• age > 75 (with at least 1 other bleeding risk factor (i.e. CrCl 30-50, concomitant 

ASA/NSAID, interacting drug, blood dyscrasia, recent bleed, etc)

Edoxaban (Lixiana)
(Direct Factor Xa Inhibitor)

60 mg daily (Avoid if CrCl < 15 ml/min)

30 mg daily with 1 or more:
• eGFR 15-50
• body weight < 60 kg
• Concomitant use of P-gp inhibitors (except amiodarone and verapamil)

Rivaroxaban (Xarelto)
(Direct Factor Xa Inhibitor)

20 mg daily (Avoid if CrCl < 15 ml/min)

15 mg daily for eGFR 15-49



Physical Examination

• Height: 178 cm
• Weight: 75 kg (up 5 kg from 

last visit)
• BMI: 24 kg/m2

• BP (left arm, seated): 
– 156/74 mmHg using an 

automated device
• Pulse: 66 irreg irreg

• Funduscopic: Arteriolar 
narrowing, no AV nicking

• Heart: JVP 4cm ASA, no 
gallops, no murmurs

• Lungs: bilateral basal 
crackles

• Abdomen: normal
• Arteries: reduced peripheral 

pulses
• Leg edema: 2+ ½ way to 

knees
• Neuro: Gait is normal, good 

muscle tone, mild hyper-
reflexia bilaterally



You send Martin for a CXR

Consistent with CHF

• Increased pulmonary 
vascularity

• Kerley B lines
• Bat wing distribution



Discussion Question 3)

How would you manage Martin?



Question 3) How would you have managed Martin?

a) What health behaviours change (lifestyle) 
counseling would he benefit from?

b) What change of medication(s) do you 
recommend?

c) What follow-up do you recommend?



a) What health behaviours change counseling 
would Martin benefit from?

• Sodium intake
• Alcohol intake
• Medication adherence
• Physical Activity



Impact of Health Behaviours on Blood Pressure

Intervention Intervention SBP/DBP

Reduce sodium intake -2000 mg/day sodium
Hypertensive -5.1 / -2.7

Weight loss per kg lost -1.1 / -0.9

Alcohol intake -3.6 drinks/day -3.9 / -2.4

Aerobic exercise 120-150 min/week -4.9 / -3.7

Dietary patterns DASH diet
Hypertensive -11.4 / -5.5

Padwal R et al. CMAJ 2005;173;(7);749-751



b) What change of medication(s) do you recommend?

Meds at Initial Appt
• Bisoprolol 5 mg OD
• Perindopril 8 mg OD
• Dabigatran 110 mg BID
• Furosemide 60 mg OD
• Rosuvastatin 20 mg OD  increased dose (achieve LDL<1.8)
• Rabeprazole 20 mg OD
• Tamsulosin 0.4 mg OD

• No known drug allergies



Medication Change

Increase furosemide to 80 mg (am) and 40 mg (pm)
• Daily weight measurements
• Goal is 0.5 kg/day loss until he is back to baseline 

(dry weight)



C-CHANGE Recommendations for Patients 
with HFrEF – Foundational Therapy

• We recommend that in the absence of contraindications, 
patients with HFrEF (EF<40%) be treated with combination 
therapy including 1 evidence-based medication from each of 
the following categories:

a. ARNI (or ACEI/ARB);
b. B-blocker;
c. MRA; 
d. SGLT2 inhibitor.

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



C-CHANGE Recommendations for Patients 
with HFrEF – Foundational Therapy

• We recommend that in the absence of contraindications, 
patients with HFrEF (EF<40%) be treated with combination 
therapy including 1 evidence-based medication from each of 
the following categories:

a. ARNI (or ACEI/ARB);
b. B-blocker;
c. MRA; 
d. SGLT2 inhibitor.

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

SGLT2i can have additional diuretic effect 
(reducing need/dose of loop diuretic)



Would Martin benefit from an ARNI?

We recommend that an Angiotensin Receptor-
Neprilysin Inhibitor (ARNI) be used in place of an ACEi 
or ARB, in patients with HFrEF (EF<40%), who remain 
symptomatic despite treatment with appropriate doses 
of goal directed medical therapy (GDMT) to decrease 
CV death, HF hospitalizations, and symptoms.



Sacubitril/Valsartan (ARNI) simultaneously promotes 
the NP pathway and inhibits the RAAS pathway



Fantastic 4:
The 4 pillars of HFrEF management 



Toolkit: HF Outpatient Care Flow Sheet

https://cep.health/clinical-products/managing-patients-with-heart-failure/

https://cep.health/clinical-products/managing-patients-with-heart-failure/


c) What follow-up do you recommend?

Communicate with Home and Community Care nurse 
• help follow weights
• confirm medication adherence
• follow-up on lifestyle changes, including possible 

consultation with dietitian for advice on dietary sodium 



Ongoing History

• Martin is seen in clinic in one week – he feels much 
better

• His son has stopped bringing in junk food and he 
has gone back to healthier food choices

• His weight is down 3 kg – closer to dry weight
• He starts an MRA (Spironolactone) and his repeat 

bloodwork is normal (incl. Cr, lytes)
• His blood pressure and lipids are at target
• He is clinically stable and deferred switch of ACEi to 

ARNI, he prefers to readdress SGLT2i at next appt



Multifaceted 
Care Approach 

for Global 
Cardiovascular 
Risk Reduction

• Healthy eating
• Regular physical activity 
• Smoking cessation, alcohol reduction, stress 

management, healthy body weight
• Management of vascular risk factors

• Control of blood pressure, blood glucose, and 
cholesterol

• Vascular protective medications (as appropriate 
based on co-morbidities), including 

• statins 
• ACEi or ARB (RAAS blockers)/ARNI
• BB
• (SGLT2i)/GLP1RA
• (MRA)
• ASA (secondary prevention)  anticoag (given afib)



Key Learnings – Multimorbid Complex Patient

ASCVD - Stroke (and Coronary Artery Disease) – 20 prevention
• Assess for vascular risk factors and lifestyle mgmt. issues 

Cardiovascular 
Co-morbidities:



Key Learnings – Multimorbid Complex Patient

ASCVD - Stroke (and Coronary Artery Disease) – 20 prevention
• Assess for vascular risk factors and lifestyle mgmt. issues 

Cardiovascular 
Co-morbidities: Hypertension

• Anti-HTN therapy should be considered if SBP>140 and/or DBP>90 
mmHg in the presence of macrovascular target organ damage. 

• To decrease BP, reduce sodium intake towards 2000 mg per day.
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• Anti-HTN therapy should be considered if SBP>140 and/or DBP>90 
mmHg in the presence of macrovascular target organ damage. 
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Atrial Fibrillation
• Patients with TIA or ischemic stroke and non-valvular Afib should 

receive oral anticoagulation (DOAC preferred over coumadin).



Key Learnings – Multimorbid Complex Patient

ASCVD - Stroke (and Coronary Artery Disease) – 20 prevention
• Assess for vascular risk factors and lifestyle mgmt. issues  

Cardiovascular 
Co-morbidities: Hypertension

• Anti-HTN therapy should be considered if SBP>140 and/or DBP>90 
mmHg in the presence of macrovascular target organ damage. 

• To decrease BP, reduce sodium intake towards 2000 mg per day.

Atrial Fibrillation
• Patients with TIA or ischemic stroke and non-valvular Afib should 

receive oral anticoagulation (DOAC preferred over coumadin).

Congestive Heart Failure (HFrEF)
• Patients with HFrEF should be treated with quadruple therapy, 

including an ARNI (or ACEi/ARB), beta blocker, MRA, and SGLT2i 
unless specific contraindications exist. 



Empowering patient engagement



www.chepplus.com

Thank You! 
Questions?

www.cchangeguidelines.com

Links

https://www.cmaj.ca/content/194/43/E1460

http://www.chepplus.com/
http://www.cchangeguidelines.com/
https://www.cmaj.ca/content/194/43/E1460
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