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OBJECTIVES

1. Appreciate the socioeconomic impact of heart failure (HF)
2. Define heart failure
3. List 3 classic signs / symptoms of  HF
4. Classify the different types of left-sided HF
5. List 3 common causes of HF
6. List 5 common modifiable risk factors for coronary artery disease
7. List 4 drugs/classes for HFrEF and two side effects for each
8. Name 1 example of an infiltrative cardiomyopathy that is growing in recognition

and a drug used to treat it
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BURDEN
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BURDEN
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750, 000
Canadians living with HF

#3 top reason
for hospital admission

>100,000
Canadians diagnosed yearly
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https://ccs.ca/heart-failure/
https://www.cihi.ca/



>2.8 billion/yr
costs by 2030

1 out of 5
come back to hospital within 30 days

4 out of 10
don’t understand HF is
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https://ccs.ca/heart-failure/
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Lack of education Lack of skill                 
Human error

Poor assumptions Not enough 
time

Misdiagnoses Clinical inertia
Unrealistic expectations

Trust Treatment failure Competing 
priorities  

Burnout Nonadherence              Information 
overload

Cost                  Beliefs                       Apathy   

Culture Habits               
Physical limitations

Challenges
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GAPS
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GAPS
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GAPS
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GAPS
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GAPS
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GAPS
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Li, et al. 2016www.lung.ca



GAPS
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GAPS
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Damnman, et al. 2014

Damman et al. 2014

http://www.nhlbi.nih.govdamnman
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https://kidneycareuk.org

https://www.livestrong.com

https://kidneycareuk.org


23
Murphy, et al. 2015

NORMAL



GAPS
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GAPS
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https://www.grepmed.com/
https://emedicine.medscape.com/
https://missiongastrohospital.com/
https://en.wikipedia.org/

Internal Jugular Vein

https://emedicine.medscape.com/
https://missiongastrohospital.com/


Signs/Symptoms
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“Classic”
- Fatigue
- Edema / Swelling
- Dyspnea / shortness of breath (SOB)

--> Sleep sitting up/need pillows
--> Arrhythmias
--> Wake up suddenly (paroxysmal nocturnal dyspnea)
--> Feel bloated, abdominal discomfort, 
--> Nauseated, low appetite, malnourished
--> Edema pain
--> Infections     
..and more



tests 
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Investigations:
- Elevated NTproBNP   
- Chest X-ray
- Echocardiogram (heart ultrasound) “echo”

Other tests for the underlying CAUSE:
- Electrocardiogram (ECG)
- Coronary Angiogram
- Cardiac MRI

... and many many others



get tricked
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COPD exacerbation
Pneumonia (bacteria/viral)
Pulmonary hypertension
Obesity hypoventilation syndrome
Pulmonary embolism 
Pneumothorax
Liver failure
Kidney failure
Nephrotic syndrome... the list goes on

Golla M, et al. 2024



Chest X-ray

30

NORMAL

www.csail.mit.edu



“echo”
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- Heart ultrasound
- Characterizes:

- heart structure (muscle contraction, 
valves, etc.) and function

- speed and direction of blood flow
- pressures within heart (estimates using 

math)
- blood clots, masses, etc.

www.mayoclinic.org
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NORMAL

makeagif.com
EF >55-60%



Left Ventricular

Ejection fraction
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“Reduced”                                     “Mildly reduced”                                 “Preserved”

< 40%       41-49%       > 50%
HFrEF              HFmrEF          HFpEF



Right Ventricular

dysfunction
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“mild”                                             “moderate”                                         “severe”

Bech-Hanssen, 2021
Imayama, 2024

It’s complicated.



Left Ventricular

Ejection fraction
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“Reduced”                                     “Mildly reduced”                                 “Preserved”

< 40%       41-49%       > 50%
HFrEF              HFmrEF          HFpEF
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underlying cause?

38

ascular, vaccine 
diopathic, infiltrative, infectious 
oxic, trauma, Takotsubo
rrhythmia, autoimmune
etabolic
ndocrine, environmental
eoplastic, neuromuscular
ongenital

V
I
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www.aliem.com
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https://en.wikipedia.org/
my.clevelandclinic.org

https://en.wikipedia.org/


Coronary artery disease

Risk factors
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Non-modifiable
- Age
- Gender
- Ethnicity
- Family history

Modifiable
- Hypertension
- Dyslipidemia
- Diabetes
- Obesity
- Smoking
- Diet
- Sedentary lifestyle

Novel/Investigational risk factors
- Nonalcoholic fatty liver
- Chronic kidney disease
- Rheumatoid arthritis
- Systemic lupus erythematosus
- Inflammatory bowel disease
- HIV
- Thyroid disease?
- Testosterone?
- Vitamin D deficiency?

Brown, 2024



When does it start?
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makeagif.com
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Strong, 1999
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Braunwald, 2012



48 Kandler  2011 
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CAD “treatments”

- Percutaneous coronary intervention (PCI)
- Coronary artery bypass graft surgery (CABG)
- Medications:

- Antiplatelets (ASA, clopidogrel, ticagrelor, prasugrel)
- HMG-CoA reductase inhibitors / “statins”
- ACE inhibitors (if HTN, DM, CKD or LV dysfunction)
- Beta blockers/calcium channel blockers/nitrates

(if angina)

....but sometimes..
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“HFrEF”
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“GDMT” for HFrEF
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ACEI / ARB
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Class: Angiotensin-converting enzyme inhibitor, Angiotensin Receptor II Blocker 
(commonly referred to as “RAAS inhibitors” (renin-angiotensin aldosterone system)) 

Examples:  ACEI: ramipril, enalapril, lisinopril, captopril, perindopril, fosinopril

ARB: candesartan, valsartan, irbesartan, losartan

Mechanisms:    

- Don’t make as much angiotensin II (vasoconstrictor) or blocks its effects
- Lowers aldosterone secretion which lowers sodium and water retention
- Less heart remodeling/scarring

Common side effects:

- Dizziness, lightheadedness, hyperkalemia (high potassium)
- Dry cough, angioedema (ACEI, usually not ARB)

UpToDate LexiDrugs, 2024
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Damnman, et al. 2014

Damman et al. JACC 2014

http://www.nhlbi.nih.govdamnman


Clarification:

ACEI/ARBs are NOT nephrotoxic.

They’re not nephrotoxic on their own (usually).

Higher risk for kidney injury when dehydrated.

When used appropriately, they prevent need for dialysis in 

cardiac/diabetic patients and can save lives - they don’t just lower 

blood pressure.

Some clinicians don’t use them because they’re labeled as 

‘nephrotoxic’ for even stable low kidney function.

May deter patients from ever wanting them restarted

Be careful if patient dehydrated/acutely ill - ‘sick day’ guidance
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Clin Med (Lond) 2018 Oct;18(5):384-386
National Kidney Foundation, 2024



ARNI
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Class: Angiotensin Receptor/Neprilysin Inhibitor;   “Entresto” (Sacubitril/Valsartan)
Mechanisms:    

- Don’t make as much angiotensin II (vasoconstrictor) or blocks its effects
- Lowers aldosterone secretion which lowers sodium and water retention
- Less heart remodeling/scarring

PLUS: get rid of more sodium

Common side effects:
- Dizziness, lightheadedness, hyperkalemia (high potassium)

*Caution: Patients should NEVER be on ACEI at the same time. Needs >36hr gap if 
switching (+++angioedema risk otherwise)

UpToDate LexiDrugs, 2024
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Curr Hypertens Rep 18, 86 (2016)
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Iran J Allergy Asthma Immunol 2015; 14(6):642-645



Beta Blockers
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Class: B-adrenergic receptor antagonists

Examples: bisoprolol, metoprolol, carvedilol; other BB generally not used in HFrEF

Mechanisms:    
- Lowers “sympathetic drive” (effects of adrenaline/noradrenaline) 
- Lowers heart rate (allow for better filling of ventricles)
- Lowers heart remodeling

Common side effects:
- Dizziness, lightheadedness, fatigue, low mood, vivid dreams, asthma 

exacerbations, cold hands and feet, lowers libido UpToDate LexiDrugs, 2024



MRA

63

Class: Mineralocorticoid Receptor Antagonists, potassium sparing

Examples: spironolactone, eplerenone, finerenone (new nonsteroidal MRA)

Mechanisms:    

- Gets rid of sodium, potassium and water, thus less work on the heart
- Lowers heart remodeling and scarring

Common side effects:

- Dizziness, lightheadedness, high potassium
- Gynecomastia*, menstrual irregularities*, lowers libido*                           

*spironolactone only UpToDate LexiDrugs, 2024



SGLT2I
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Class: Sodium-glucose co-transporter 2 inhibitor

Examples: empagliflozin, dapagliflozin; other SGLT2 inhibitors generally not used of HFrEF

Mechanisms:    

- Get rid of sugar and sodium, thus water (and blood volume)
- Lowers amount of work the heart has to do (pumps more efficiently)
- Helps heart to burn energy more efficiently (instead of relying heavily on sugar)
- Lowers inflammation and oxidative stress

Commons side effects:

- Genital infections (bacterial and fungal), dizziness, lightheadedness, dehydration, 
hypoglycemia (not common on it’s own), euglycemic DKA (diabetic ketoacidosis; diabetic 
emergency with dangerous buildup of ketones (acids)) UpToDate LexiDrugs, 2024
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N Engl J Med 2015;373:2117-28



How good ARE they?
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López-Sendón et al. (2022)

NNT - prevent 1 death every year
(Number of people you Need to Treat) 

ACEI/ARB 77

ARNI 80

BB 28

MRA 18

SGLT2i 63
lower number =  better



with YOUR help

we SAVE LIVES.
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LVEF
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“Reduced”                                     “Mid-Range”                                 “Preserved”

< 40%       41-49%       > 50%
HFrEF              HFmrEF          HFpEF



HFpEF
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JACC. 2023 May, 81 (18)

1835–1878

https://www.jacc.org/journal/jacc
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CJC Open 5 (2023) 629e640;1835–1878



HFpEF treatment
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It’s very complicated.

“Treat the underlying causes”.

SGLT2 inhibitors
GLP1-agonists (semaglutide)

MRA?



HFpEF MIMICS
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Myocarditis
High-output heart failure
Pericardial disease
Cardiac amyloidosis
Cardiac sarcoidosis
Hypertrophic cardiomyopathy
Fabry disease
Hemochromatosis

JACC. 2023 May, 81 (18) 1835–1878

https://www.jacc.org/journal/jacc


Story time
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“
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“
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“
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Clinical Pharmacy Technician

- Run reports and collates/triages dispensary troubleshooting items 
- “Best-possible medication histories” (BPMH) or medication 

clarifications (before we had BPMH pharmacists)
- Compile complex medication calendars for patients
- Special authority requests and documentation
- Pharmacare plan checks
- Liaising with community pharmacies for various thing
- Ensures continuity of important medications like ARVs..
- Patients own meds.. etc.

77
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68M, retired police officer, admitted for “HFpEF” and 
rapid atrial flutter

Past Med History:
Atrial flutter
“Hypertension”  
“COPD” 
“Liver cirrhosis”
Bilateral carpal tunnel surgery 2009
Bilateral knee surgery 2010/13/17

Med at home:
-Rivaroxaban 20mg daily
-Diltiazem 360mg CD daily ................?
-Salbutamol prn as needed
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makeagif.com
www.nhlbi.nih.gov
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elentra.healthsci.queensu.ca

Normal ecg (normal QRS)



Big concept

Bring the attention of your audience over a 
key concept using icons or illustrations
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Cureus. 2023 May 17;15(5):e39143

Low voltage QRS 



Big concept

Bring the attention of your audience over a 
key concept using icons or illustrations
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HFpEF
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It’s very complicated.

Even more complicated to “treat”.
GLP1-agonists (semaglutide)

SGLT2 inhibitors
MRA?

UpToDate LexiDrugs, 2024



White

Is the color of milk and fresh snow, the 
color produced by the combination of all 
the colors of the visible spectrum.

You can also split your content

Black

Is the color of ebony and of outer space. It 
has been the symbolic color of elegance, 
solemnity and authority.
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JACC 2023. 81(11);1076–1126

https://www.jacc.org/journal/jacc


White

Is the color of milk and fresh snow, the 
color produced by the combination of all 
the colors of the visible spectrum.

You can also split your content

Black

Is the color of ebony and of outer space. It 
has been the symbolic color of elegance, 
solemnity and authority.
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JACC: Heart Failure, 7(8), 709–716.



HFpEF
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Am J Cardiovasc Dis 2022;12(3):102-111

TTR amyloidosis 
Affects ~10% of 
HFpEF patients.



- Patients’ symptoms not improved
- Progression of disease to later stages, more amyloid fibril deposition
- Evaluation by multiple health care professionals 
- Patients receive inappropriate treatment and diagnostic tests
- ~70% ATTR-CM patients reported seeing 2 or more different 

doctors/cardiologists before diagnosis
- ATTR-CM patients hospitalized 17 times (including 3 inpatient hospital 

admissions) in 3 years prior to diagnosis
- ? survival

Consequences of Delayed or Misdiagnosis

Of TTR cardiac amyloidosis

87

Cardiol Ther (2021) 10:141–159



November 16, 2021: 

Technetium pyrophosphate scan - Strongly positive for cardiac amyloid

November 22, 2021:

Cardiac MRI - Typical features of amyloidosis present 

November 23, 2021: 

Coronary angiogram - normal coronaries

RV endomyocardial biopsy confirmed:  ATTR cardiac amyloidosis

Genetic test negative for TTR gene mutation, therefore “wild-type”

Started Tafamidis 80mg daily within 3 weeks of discharge home.

Cost of tafamidis?

What happened..

88



Tafamidis
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Class: Transthyretin (TTR) stabilizer                Trade name: Vyndaqel, 
Vyndamax

Mechanism:

- Stabilizes TTR protein to prevent amyloid fibrils from deposit into tissue/organs where it 
doesn’t belong

Benefit:

- Improves survival by 30%
- lowers HF hospitalizations by ~30%
- Improves quality of life

Side effects:

- None listed
UpToDate LexiDrugs, 2024
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OBJECTIVES

1. Appreciate the socioeconomic impact of heart failure (HF)
2. Define heart failure
3. List 3 classic signs / symptoms of  HF
4. Classify the different types of left-sided HF
5. List 3 common causes of HF
6. List 5 common modifiable risk factors for coronary artery disease
7. List 4 drugs for HF reduced ejection fraction (HFrEF) and two side effects for each
8. Name 1 example of an infiltrative cardiomyopathy that is growing in recognition

and a drug used to treat it

94



recap

1. Yes, it’s scary and expensive.
2. Can’t pump to meet oxygen needs of the body.
3. Fatigue. Edema. Dyspnea
4. HFrEF, HFmrEF, HFpEF.
5. VITAMENC mnemonic.
6. Triple threat (HTN, DLD, DM), smoking, sedentary lifestyle
7. ACEI/ARB/ARNI ( ↓BP, ↑K+), BB (↓HR, fatigue), MRA (↑K+, gynecomastia), 

SGLT2i (genital fungal infxn, euglycemic DKA)
1. Transthyretin cardiac amyloidosis, tafamidis ($200k/yr) .. 

.... maybe 
vutrisiran soon?
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Special thanks:

- Ray Jang
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- Mike Kandler
- Jackie and Carl
- SMH Pharmacy technicians
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Thank 

you!! 

X here
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