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Disclosures

• None
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Objectives

• Case based
• Congestive heart failure types
• Lifestyle modifications
• Medical therapy
• Implantable cardiac devices
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Case 1

• Mrs. J is a 94F presents to hospital with 4 day history of shortness 
of breath and leg edema.
• PMHx: Hypertension.  DM2.
• No prior cardiac history

4

Case 1

• On examination:
• BP 168/78 mmHg, HR 72 bpm, O2 sat 92% on R/A
• JVP elevated
• Normal heart sounds. Bilateral lung crackes.
• Moderate leg edema.

• 12 Lead EKG
• Normal sinus rhythm.

• Bedside Echocardiogram
• Normal LV/RV size and function.  No significant valvular abnormalities.
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Case 1 

• Labs:
• Hb 105, WBC 11, PLT 150
• Creatinine 110, Na/K= normal.
• NT pro-BNP elevated at 2000. 
• Troponin – normal.
• CXR:  Increased vascular redistribution
• Diagnosis:
• Congestive heart failure with PRESERVED LV function.
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Congestive Heart Failure Subtypes

• Congestive Heart Failure with Preserved LV function (HFPeF) 
• LVEF>50%

• Congestive Heart Failure with mid-range EF (HFmEF) 
• LVEF 41-49%

• Congestive Heart Failure with REDUCED LV systolic function 
(HFReF)
• LVEF <40%
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Case 1

• Patient was treated with iv Furosemide until euvolemic
• Patient discharged home on maintenance diuretics
• Furosemide 40mg po daily
• Spironolactone 12.5 mg daily. 
• Empagliflozin 10mg daily
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HFPeF 

• Medical Treatment:
• Loop diuretics (ie. Furosemide)

• MRA inhibitors (ie. Spironolactone)

• SGLT2 inhibitors

Medications reduce hospitalizations, but do not reduce mortality.
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Medical therapy for HFPeF

Spironolactone
TOPCAT Study 
NEJM 2014
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Medical therapy for HFPeF

• Empagliflozin
EMPEROR-Preserved NEJM 2021
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Lifestyle modifications for CHF
• Diet 

• Well balanced diet, consider careful weight loss
• Salt

• Avoid salt rich foods
• < 2,000mg daily. (even less if hypertensive)

• Fluids
• <1.5-2L daily

• Alcohol
• Limit as much as possible. (<1 beverage daily)

• Avoid
• NSAIDS
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Lifestyle modifications for CHF

• Exercise
• Daily activities
• Walking
• Avoid over-exertion
• Increase amount of activity slowly
• Symptom limited
• Consider referral to cardiac rehab.
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Lifestyle modifications for CHF

• Self Monitoring
• Report the following to primary care or Cardiology

• Change in breathing pattern. (SOB, Orthopnea, PND)
• Worsening fatigue
• Weight gain (1 Kg in 2-3 days)
• Edema- increase
• Side effects from medications
• Irregular pulse, abnormal vital signs
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Case 2 

• 62M with history of HTN, DM2 presents to ER with 4 days of 
worsening shortness of breath, leg edema, lightheadedness

• In ER, BP 105/74mmHg, HR 162 bpm, O2 Sat 92% on 2L O2
• JVP elevated to angle of jaw, Mild early peaking systolic murmur at 

the base
• Bilateral leg edema
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Case 2
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Case 2

• 12 lead EKG:  Atrial fibrillation with rapid ventricular response

• 2D Echocardiogram: 
• Global hypokinesis.  SEVERE LV systolic function.  LVEF 25-30%.
• Mild aortic stenosis.

• Coronary angiography:  Normal coronaries
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Case 2

• Patient was successfully cardioverted back to sinus rhythm
• Discharged home on Bisoprolol 5mg daily, Apixaban 5mg bid

• 3 months later….
• Patient remains in sinus rhythm.
• Repeat Echocardiogram:  Normal LV systolic function!
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Case 3

• 72M with history of MI 2021- PCI to LAD/RCA. HTN. DM2
• Meds: ASA 81mg daily, Ramipril 5mg OD, Atorvastatin 20mg
• Presents with symptoms suggestive of CHF.
• On examination
• BP 145/70 mmHg, HR 94 bpm, O2 96% RA
• JVP elevated.  Normal heart sounds.
• Mild leg edema

• EKG:  Sinus rhythm.  Septal infarct pattern
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Case 3
• Echocardiogram:
• Severe LV systolic
dysfunction.
LVEF 25%
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Case 3 

• Patient started on Furosemide for diuresis, and then initiated 
GDMT= Guideline Directed Medical Therapy
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Canadian Cardiovascular Society guidelines 2021
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ß-Adrenergic Blockers
Mechanism of action

Decreased Neurohormonal activation
Decreased HR
Antiischemic
Antihypertensive
Antiarrhythmic
Antioxidant, Antiproliferative
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P< 0.00005

Annual Mortality: bisoprolol=8.2%; placebo=12%
Mean Follow-up 1.4 years
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ALDOSTERONE

Retention Na+

• Retention H2O

• Excretion K+

• Excretion Mg2+

Collagen 
deposition

Fibrosis
- myocardium
- vessels

Spironolactone

Edema

Arrhythmias

Competitive antagonist of the
aldosterone receptor
(myocardium, arterial walls, kidney)

Aldosterone Inhibitors

-
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Eplerenone
(INSPRA)
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PARADIGM-HF Trial

LCZ696 = 
• Sacubutril (Neprilysin inhibitor)  + Valsartan 

(ARB)

8442 patients NYHA 2-4, EF<40% randomized to 
LCZ696 vs. Enalapril 10mg bid.

ENTRESTO
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DOSAGE FORM/ STRENGTH

ENTRESTO TM Product Monograph, October 2nd, 2015; Gu et al., J Clin Pharmacol 2010; 50: 401. McMurray et al. NEJM  2014; 371:993.4
0

ENTRESTOT M (sacubitril/valsartan) film-coated tablets: 
24.3mg sacubitril/ 25.7mg valsartan
• Equivalent to 40mg valsartan monotherapy

48.6mg sacubitril/ 51.4mg valsartan 
• Equivalent to 80mg valsartan monotherapy
• Equivalent to 100mg of LCZ696 in the Paradigm HF study

97.2mg sacubitril/ 102.8mg valsartan
• Equivalent to 160mg valsartan monotherapy
• Equivalent to 200mg of LCZ696 in the Paradigm HF study

MED /ENT/0026
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WARNINGS AND PRECAUTIONS

4
1

Pregnancy (Serious Warning and Precaution)
– When used in pregnancy angiotensin receptor (AT1) blockers (ARB) can cause 

injury to or even death of the developing fetus. When pregnancy is detected, 
sacubitril/valsartan should be discontinued as soon as possible.

Co-administration with ACEi
– sacubitril/valsartan must not be administered with an ACEi due to the risk of 

angioedema. Sacubitril/valsartan must not be initiated until at least 36 hours 
have elapsed following discontinuation of ACEi therapy. If treatment with 
sacubitril/valsartan is stopped, ACEi therapy must not be initiated until 36 hours 
after the last dose of sacubitril/valsartan.

Co-administration with ARB
– sacubitril/valsartan should not be co-administered with any other drug 

formulation containing an ARB, due to the angiotensin II receptor blocking 
activity of sacubitril/valsartan by its valsartan moiety.

ENTRESTO TM Product Monograph, October 2nd, 2015.

MED /ENT/0026
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HF hospitalization benefits
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Subgroup analysis

➢Patients with baseline heart rate ≥ 75 bpm 
63% of the Shift patients (N = 4150)

Post-hoc analysis
➢ Requested by European Medicines Agency 
➢ Ivabradine was approved in Europe and indicated for HF patient 

with a heart rate ≥ 75 bpm based on this analysis
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Mortality benefits in patients 
with high heart rate (≥75bpm) 
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SGLT-2 Inhibitors
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DAPA-HF Trial

• 4744 patients with NYHA 2-4
• HFREF  (LVEF <40%)
• Diabetes not necessary
• Randomized:
• Dapagliflozin 10mg daily vs Placebo

• Primary outcome:
• Composite: worsening HF/hospitalization or cardiovascular 

death
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DRUGS to AVOID in HFReF

• Calcium Channel blockers
• Class Ic anti-arrhythmic 

medications
• NSAIDS
• Cold/cough meds with 

ephedrine
• Thiazoladinediaones
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Canadian Cardiovascular Society guidelines 2021
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Case 3 - 3 months later 

• Patient feeling a lot better.
• Meds:

• Entresto 48 mg po BID.  (Switched from Ramipril with 48h washout)
• Bisoprolol 5mg po daily.   (Feels fatigued on Bisoprolol)
• Empaglifozin 10mg daily
• Spironolactone 25mg po daily
• ASA 81mg daily, Atorvastatin 20mg OD

• Vitals:
• BP 95/60 mmHg. HR 82 bpm. (SINUS RHYTHM)
• JVP not elevated.  Normal heart sounds.  No edema

• ?Further medication additions?
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Case 3 – 3 months later

• Patient started on Ivabradine 5mg po bid

• BP: 90/60 mmHg.  HR 65 bpm.
• JVP not elevated.  Normal heart sounds. No edema.

• Repeat ECHOcardiogram
• LV systolic mildly improved.  LVEF ~30%.
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Long term sequelae of Severe LV systolic 
dysfunction
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Implantable 
Cardiac 
Defibrillators
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Implantable 
Cardiac 

Defibrillators

• Indications:
• PRIMARY prophylaxis

• SECONDARY prophylaxis
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Primary Prophylaxis 
Indications

CCS Guidelines 2021
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How an implantable cardiac defibrillator 
works
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MADIT II-  NEJM 2002

• 1232 patients ischemic cardiomyopathy. ICD vs Conventional 
therapy

67

Case 4

• 48F admitted to hospital with congestive heart failure.
• Echocardiogram:  Severe global hypokinesis, LVEF 25%.
• Coronary angiogram: Normal coronaries.

• Patient initiated on GDMT.
• Entresto
• Bisoprolol
• Empagliflozin
• Spironolactone
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Case 4 

• 3 months later, patient remains stable, euvolemic
• NYHA 2.

• Repeat ECHOcardiogram:
• LVEF 30%.  No significant change

• Cardiac MRI:
• LVEF 28%.  No LGE.

• Diagnosis:  Nonischemic cardiomyopathy
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Case 4

• 12 Lead EKG:  Sinus rhythm.  LBBB.
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Cardiac Synchronization 
Therapy

71

CRT leads to 
improved 

interventricular 
synchrony
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Cardiac Resynchronization 
Therapy

• Benefits:
• Improved symptoms 
• Reduction of mortality
• Improved cardiac output
• Improvement of LVEF
• ?Reduction of arrhythmia burden
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Cardiac Resynchronization Therapy

Benefit
• NYHA >1
• LBBB (wider the better)
• NYHA >1, EF<50% with 

AV block (BLOCK-HF 
trial)

No Benefit
– Narrow QRS  

(<120msec)
– RBBB
– Atrial fibrillation (unless 

AV nodal ablation)
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CCS HF guidelines 2021
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Case 4

• Patient had successful CRT-d implantation
• 3 months later, patient feeling well.

• Repeat ECHOcardiogram. LVEF 60%!
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Canadian Cardiovascular Society guidelines 2021
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The End
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