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Cardiomyopathies



Learning Objectives

• Define Heart Failure With Reduced Ejection Fraction (HFrEF)

• Review ambulatory treatment strategies for HFrEF

• Identify specific causes of HFrEF:
• Ischemic Cardiomyopathy

• Dilated Cardiomyopathy

• Identify cardiomyopathies with preserved EF:
• Hypertrophic Cardiomyopathy

• Infiltrative Cardiomyopathy



Diagnostics: History

• Clinical Syndrome

• Impaired filling of blood into 
the ventricle

• Impaired ejection of blood 
from the ventricle

• Diverse, complex



Diagnostics: The Physical Exam

• Peripheral Edema:
• Dependent

• Pulmonary Edema
• Rales/Crackles

• Ascites

• Orthopnea

• Jugular Venous Distention



Diagnostics: The Physical Exam
Sensitivity Specificity



Diagnostics: Chest X-ray

https://glassboxmedicine.com/2019/03/23/radiology-abnormal-chest-x-rays-part-ii/



Next Steps

• Bedside history and exam are critical to identifying the 
presence of heart failure

• Limitation:
• Why is the patient in heart failure?
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Stages of Heart Failure
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Stages of Heart Failure



Identifying Specific 
Cardiomyopathies



Cardiac anatomy and echocardiography
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End-Diastolic Volume

Right Atrium

Right Ventricle

Left Ventricle

Left Atrium

Apex

End Diastolic Volume



End-systolic Volume
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Left Ventricular Stroke Volume
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Left Ventricular Ejection Fraction

• Stroke Volume:

• SV = EDV – ESV

• Ejection Fraction

• EF = SV/EDV * 100

• Normal is >52-55%

• Cardiac output:

• SV x Heart Rate
End Diastolic Volume

End Systolic 

Volume



Role of Ejection Fraction

2022 AHA/ACC/HFSA HF Guidelines

Steinberg et al Circ 2012
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Ejection Fraction

HFrEF HFmrEF HFpEF

HFimpEF

40% 50%



Cardiomyopathies

Reduced LVEF

Systolic Dysfunction

• Dilated
• Genetic

• Toxin

• Infectious

• Peri-partum

• Inflammatory

• Arrhythmogenic

• Ischemic

Preserved LVEF

Diastolic Dysfunction

• Infiltrative
• Amyloidosis

• Iron

• Genetic
• Hypertrophic

• Storage diseases

• Sarcoidosis 

• Metabolic (“HFpEF”)



Cardiomyopathies



Preserved LVEF
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Heart Failure in South Africa and Mozambique

Sarah M. Kraus et al. JACC Adv 2024;



Cardiomyopathies for Today

1. Dilated

2. Hypertrophic

3. Arrhythmogenic

4. Restrictive

5. Ischemic



Dilated Cardiomyopathy

• Left ventricle is enlarged

• Systolic Dysfunction
• LVEF < 50%

• Common in Africa:
• 10-17% of all cardiac conditions

• 17-48% of Heart Failure

• Male > Female

• 3rd and 4th decade of life
• Can be any age



Dilated CM: ECGs

https://litfl.com/dilated-cardiomyopathy-dcm-ecg-library/

Left Atrial Enlargement

Left Ventricular Hypertrophy

Right Axis Deviation



Dilated CM: ECGs

https://litfl.com/dilated-cardiomyopathy-dcm-ecg-library/

Atrial Fibrillation

Left Bundle Branch Block



Dilated CM: ECGs

https://litfl.com/dilated-cardiomyopathy-dcm-ecg-library/

Atrial Fibrillation

Left Bundle Branch Block

ECG findings are non-specific 



Dilated CM: X-ray



Dilated CM: Echocardiography



Dilated CM: Echocardiography



Dilated CM: Echocardiography



Dilated DM: Etiology

• Prevalence of etiologies of DM 
in Africa is a major unmet need

• Consider:
• Peri-partum (30%)

• Last month or within 5 months of 
pregnancy

• Myocarditis

• Toxin 
• Alcohol and Thiamine

• “Burned out” HF
• Hypertension

• Genetic

• Idiopathic 



Management



Medical Management

ACEi

ARB

• Renin-Angiotension 
Aldosterone system:

• Sacubitril/Valsartan

• ACE Inhibitor

• Angiotensin 
Receptor Blocker

• Start low and 
maximize dose

• Caution: 
Hypotension



Medical Management

ACEi

ARB

• Beta Blocker:
• ↓ Mortality

• Metoprolol

• Carvedilol
• Concurrent 

Hypertension

• Bisoprolol

• Start low, titrate to 
maximally tolerated 
dose

• Caution: Acutely 
Decompensated



Medical Management

ACEi

ARB

• Mineralocorticoid 
Receptor Antagonist

• Spironolactone

• Eplerenone

• 3rd agent

• Starting dose
• 25mg daily

• Increase to 50mg daily

• Caution: Kidney 
Disease, ↑K



Medical Management

ACEi

ARB

• Sodium-Glucose 
Cotransporter-2 
Inhibitors

• Empagliflozin
• Dapagliflozin 
• Others

• New Agent

• Fixed dose

• Caution: Patient 
Access, Type 1 
Diabetes, Urinary 
Tract Infections 



Medical Management

• ↓ vascular congestions and ↓ 
cardiac filling pressures

• ↓ Morbidity and symptoms

• Loop Diuretics
• Forsemide

• Toresmide

• Bumetanide

• Combination Diuretic Therapy
• Loop + Thiazide



Dilated CM: Drugs to Avoid



Implantable Cardiac Defibrialltor

LVEF <35% despite GDMT



Cardiac Re-synchronization Therapy

2. Atrial 

Lead

3. RV Lead

4. CS Lead → LV

1. Can: Power 

and Programming

1.LBBB

2.LVEF <35%

3.Symptoms



Therapies Works in HFrEF



Hypertrophic Cardiomyopathy



Hypertrophic Cardiomyopathy 

• Thickening of the heart muscle
• Acquired

• Hypertensive Heart Disease

• Kidney Disease

• Valve Disease

• Genetic

• Common:
• 34% of Cardiomyopathies in 

Ethiopia

• 3rd most common CM in Ghana, 
S Africa or Mozambique



Acquired vs Famlial

Hypertensive Heart Disease

• No specific inheritance 
pattern

• Can still “Run in families”

• Symmetric hypertrophy

• Older patients
• 6th-7th decade of life in Nigerian 

Cohort

Hypertrophic Cardiomyopathy

• Autosomal Dominant
• Genetic Disease of the 

Sarcomere

• Many patients are first in their 
family (new mutations)

• Asymmetric Hypertrophy

• Younger patients
• 4-6th decade of life in southern 

Africa
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HCM: ECG

https://litfl.com/hypertrophic-cardiomyopathy-hcm-ecg-library/

ST Abnormalities

Left Ventricular Hypertrophy

Right Ventricular Hypertrophy



HCM: ECG of Apical HCM

https://litfl.com/hypertrophic-cardiomyopathy-hcm-ecg-library/

Deep Inverted T Waves

Left Ventricular Hypertrophy

ST Elevation



HCM: Echocardiography



HCM: Echocardiography



HCM: Echocardiography



HCM: Echocardiography

68 mm Hg



HCM: Management



HCM: Management

• Goal is to reduce obstruction

• Chronotropic Agents:
• Beta blockers, Verapamil, 

Diltiazem

• Lowers heart rate, increases EDV, 
decreases obstruction

• Septal Reduction Therapy
• Surgical Myectomy
• Alcohol Septal Ablation

• Requires technical expertise

• Patient access is a major problem



HCM: Risk of Sudden Cardiac Death

• Some patients with HCM are 
higher risk for sudden cardiac 
death

• Ventricular Tachycardia and 
ventricular fibrillation

• No medical treatment

• ICD is indicated for high risk 
patients

• NOT for hypertensive heart 
disease with LVEF >35%



Hypertensive Heart Disease

• If LVEF >50%:
• Treat blood pressure

• Diuretics as needed

• SGLT-2i

• Exercise

• If LVEF <50%L
• Treat with HFrEF GDMT



Quick Hitters
Arrhythmogenic, Restrictive, and Ischemic



ARCV: Arrhythmogenic Right Ventricular 
Cardiomyopathy

• 2nd most common CM in 
some parts of Africa

• Genetic condition
• 25% PKP2

• Male > Female

• 3rd decade of life

• 5 year mortality is 10% in 
South African registry



ARCV: Symptoms

• Asymptomatic in early stages

• Syncope

• Palpitations

• Shortness of breath

• Fatigue

• Diagnosed:
• ECG

• Echo

• Genetic Testing

• Family History



ARCV: ECG

https://litfl.com/arrhythmogenic-right-ventricular-dysplasia-arvd/

Epsilon Wave

Inferior T wave inversion



ARCV: ECG

https://litfl.com/arrhythmogenic-right-ventricular-dysplasia-arvd/

Epsilon Wave

Inferior T wave inversion



ARCV: Echocardiogram

RV dilated

RVH

“Sacculations 



ARCV: MRI is best modality

Normal



ARCV: MRI is best modality



ARCV: Management



Restrictive Cardiomyopathies

• Endomyocardial fibrosis is 
very common 

• 2nd most common CM in central 
Africa (20%)

• Davie’s Disease

• Response to treatment is 
poor

• Mortality in high: 75% at 2 
years

• Cause remains elusive



Infiltrative Cardiomyopathies: Amyloid

• Amyloidosis:
• Deposition of protein in the 

myocardium

• Restrictive cardiomyopathy

• Can progress to dilated

• Hereditary Type:
• aTTR is found in Americans of 

African descent

• Prevalence in Africa is unknown ECG with low voltage



Infiltrative Cardiomyopathies: Amyloid



Ischemic Cardiomyopathy

• Sequalae of myocardial 
infarction or long-standing 
coronary artery disease

• Most common type in the 
United States

• Remains uncommon in Africa
• Risk Factors are rising:

• Diabetes, obesity, 
hypertension, smoking



Ischemic Cardiomyopathy

Inferior Q waves, old myocardial infarction



Ischemic Cardiomyopathy



Ischemic Cardiomyopathy



ICM: Management

• Treat with GDMT for HFrEF if 
LVEF is <50%

• Consider ICD or CRT if 
indicated

• In US, recommend coronary 
evaluation of all patients 
where ICM is possible

• Coronary Angiogram or CT 
coronary angiogram



Conclusions

1. Cardiomyopathies are common and complex heart conditions 
in Africa

2. Physical exam, history and bedside tests are effective at 
diagnosing syndrome of heart failure

3. Cardiac Imaging is needed to characterize the 
cardiomyopathy

4. Etiologies of cardiomyopathies are diverse 

5. Different cardiomyopathies have distinct treatment pathways
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