
Rollington Ferguson, M.D., F.A.C.C.



Systolic Heart Failure
·Pathophysiology

·Etiologies

·Clinical Evaluation

·Treatment 



Acute Physiologic Responses to 
Systolic Dysfunction
Initiator Acute Adaptation

Insult to LV
Function
(e.g. MI, 

Myocarditis)

CO
BP

Neurohormonal
Activation (SNS, RAAS, AVP)

Increased Preload volume 
(Frank- Starling)

Tachycardia, 
vasoconstriction, 

contractility, Na+ & 
volume retention Preserve Co and 

systemic 
pressures



Cellular Responses

Insult leads to: 
1. Change in 

neurohormonal 
milieu

2. Change in local 
environment 
(wall stress)

Activation of 
signaling 
pathways 

Hypertrophy
(  protein synthesis, shift toward fetal 

gene expression )

Myocyte dysfunction, 
apoptosis, matrix changes , 

fibrosis

Ventricular 
Remodeling Progressions of 

Ventricular 
Dysfunction and 

HF



Key Neurohormonal mediators in 
HF
__________________________________________________________________________________________

Bad  Mediators Good Mediators

__________________________________________________________________________________________

Neurohormone Norepinephrine (NE) Natriuretic peptides (NP)

Angiotensin ll (Ang ll) Nitric Oxide (NO)

Aldosterone (aldo) Prostacyclin (PGI2)

Endothelin (ET)

Tumor Necrosis Factor (TNFa)

Vasopressin (AVP)

_________________________________________________________________________________________

Cellular/ Organ Stimulate hypertrophy, remodeling,  Anti -hypertrophic 

Level effects fibrosis, apoptosis, fetal gene expression, Anti -proliferative

contractile abnormalities Vasodialtory 

__________________________________________________________________________________________

Integrated Lead to vasoconstriction, Relax  ventricular 
loading

Pathophysiology sodium and f luid retention, Conditions, promote Diuresis, 
anti-Effects endothelial dysfunction remodeling, Enhance 
endothelium 



Extracardiac Sequelae

·Renal Dysfunction

·Skeletal muscle changes/atrophy

·Cytokine Activation (cardiac cachexia)

·Hepatic Congestion/dysfunction/ascites

·Anemia

·Endothelial Dysfunction



Coronary Artery Disease

·Most common cause of SHF (65%)

·USUALLY clinically obvious

ɀMost have hx of MI

ɀαГ ÏÆ ȰÐÒÉÍÁÒÙ $#-ȱ

·CAD is a reversible causeɂpotential to

significantly improve LV function with

revascularization if viable



Idiopathic Dilated Cardiomyopathy

·Most common single cause after coronary

disease

ɀ50% of cases of initially unexplained DCM

·Diagnosed when all other causes have been

excluded



Toxin-Induced Cardiomyopathy

·Alcohol has direct acute and chronic toxic effects on the 
myocardium

ɀAlcoholic cardiomyopathy typically diagnosed 
in a ÈÅÁÖÙ ÄÒÉÎËÅÒ ɉРα ÄÒÉÎËÓȾÄÁÙ ÆÏÒ Рί ÙÒÓɊ ×ÉÔÈ 
DCM in the absence of other causes

·Cocaine and other catecholaminergic drugs cause DCM

·Chemotherapeutic agents commonly cause DCM

(anthracyclines, cyclophosphamide, trastuzumab)

·Radiation-induced (often restrictive CM ± constriction)



Infectious and Inflammatory 
Causes
·Coxsackie B, influenza, adenovirus
·Mycoplasma pneumoniae
· Lyme disease
·HIV, HCV
·Chagas diseaseɂendemic in South and Central America;

caused by Trypanosoma cruzi, predilection to form
aneurysms
· Lupus, scleroderma, RA, Kawasaki, Churg-Strauss, others
·(ÙÐÅÒÅÏÓÉÎÏÐÈÉÌÉÃ ÓÙÎÄÒÏÍÅ ɉ,ÏÅÆÆÌÅÒȭÓɊ
· Inflammatory causes may respond to

corticosteroids/immunosuppressive Rx



Familial Dilated Cardiomyopathy

·20-έΪГ ÏÆ ÁÌÌ ȰÉÄÉÏÐÁÔÈÉÃȱ $#-

·Can be autosomal dominant, X-linked,

autosomal recessive, or mitochondrial

·Muscular dystrophiesɂX-linked, elevated

CK, confirm with diagnosis with muscle

biopsy

·Hereditary Hemochromatosis

·ECG and echo for all 1° relatives



Peripartum Cardiomyopathy

· Development of HF + ŹEF in the last month or first 5 months
post partum in the absence of other causes or pre-existent
heart disease

· Risk factors include HTN, multiparity, ŷage, preeclampsia,
genetics, prior PPCM

· Etiology: immune vs. pre-existent occult LV dysfunction
·Half of women normalize LVEF at 6 months (good prognosis)
·.Ï !#%)Ⱦ!2"ȭÓ ÆÏÒ ÂÁÂÙȦ ɉÓÕÂÓÔÉÔÕÔÅ ÉÓÏȾÈÙÄÒÁÌ ÉÆ ÓÔÉÌÌ

pregnant), BB, diuretics, digoxin all OK
·Women who fail to normalize LVEF should be strongly

discouraged about becoming pregnant, those who normalize
more controversial



Stress-Induced Cardiomyopathy

·Synonyms include Tako-Tsubo, apical ballooning, or

ȰÂÒÏËÅÎ ÈÅÁÒÔȱ ÓÙÎÄÒÏÍÅ

·Reversible cause of acute systolic dysfunction,

resembles large anterior MI

·Associated with emotional, surgical or other dramatic

stresses and catecholamine surge

·Improves over days to weeks, usually with complete

resolution of LV function



Endocrine/Nutritional Causes

·(ÙÐÏÔÈÙÒÏÉÄÉÓÍОÔÈÙÒÏÔÏØÉÃÏÓÉÓ ɉÌÁÔÔÅÒ ÍÏÒÅ ÌÉËÅÌÙ ȰÈÉÇÈ

ÏÕÔÐÕÔȱ (&Ɋ

·Diabetes Mellitus

·Obesity

·Acromegaly and GH deficiency

·Pheochromocytoma

·Thiamine (wet beriberiɂhigh output form)

·Carnitine, Selenium

·Treatment is to correct underlying abnormality (replace

deficiencies, render euthyroid, etc.)



Iron Overload Cardiomyopathy

·Can be 1° (hereditary hemochromatosis, HH) or 2°
(polytransfusions for sideroblastic anemia or thalassemia)

·HH is autosomal recessive, common in Northern

Europeans (1/200), Fe2+ deposition in heart, joints, liver,

exocrine/endocrine glands, skin (bronze diabetes)

·ŷferritin, iron/TIBC>50%

·Gold standard diagnosis is with liver biopsy, also can

use cardiac MRI or endomyocardial biopsy

·Treat with phlebotomy or chelation therapy

·Screen 1° family members



Tachycardia-Mediated 
Cardiomyopathy
·Often cannot discern whether tachycardia is

primary force driving the cardiomyopathy or

secondary phenomenon

·Treatment of heart rate improves and can

normalize LV function

ɀPharmacologic, cardioversion, or ablation



Hypertensive Cardiomyopathy

·Hypertension is the single largest modifiable risk 
factor for heart failure

·Typically seen in patients with severe

chronic HTN who with no other identifiable cause



Infiltrative Cardiomyopathies

·Typically produce a restrictive cardiomyopathy, but

occasionally dilated with systolic dysfunction

(especially late)ɂWORST outcomes of all DCM

Ɇ !ÍÙÌÏÉÄɂserum/urine electrophoresis; low ECG

volts + LVH on echo; confirm with endomyocardial

biopsy

·Sarcoidɂpatchy inflammatory granulomas, dx on

biopsy and/or with scintigraphy/MRI, can Rx with

immunosuppressive



ACC/AHA Staging System of Heart
Failure
·Stage AɂRisk factors for HF (CAD, HTN, DM,

MS, obesity, family hx, cardiotoxic drugs)

·Stage BɂStructural heart disease but no

symptoms (e.g. LVH, MR, low EF)

·Stage CɂSymptomatic HF that can be

managed predominantly as an outpatient

·Stage DɂAdvanced, severe HF with frequent

hospitalizations, requiring advanced therapies



NYHA Functional Classification

·Class Iɂpatients with disease but no symptoms that

limit activity.

·Class IIɂpatients with slight limitation of physical

activity related to symptoms of HF (dyspnea, fatigue)

·Class IIIɂpatients with marked limitations of physical

activity, but no symptoms at rest

·Class IVɂpatients cannot carry out any physical

activity without limitation and may have symptoms

even at rest



Goals of Evaluation

·Determine Etiology
ɀTreat reversible causes (e.g. ischemia) directly
ɀPrognostic significance
·Determine Functional class
ɀHistory
ɀCardiopulmonary Exercise test or 6 minute walk
ɀCertain therapies only recommended for higher NYHA 
class
·Determine Ventricular size and function
ɀGuides treatment decisions, prognostic value
·Establish Volume status
ɀDetermine need for diuretics



Diagnostic Evaluation (Class I)

·History

ɀSymptoms

Ɇ %ÓÔÁÂÌÉÓÈ .9(! ÃÌÁÓÓ

Ɇ ,ÏÏË ÆÏÒ ÈÉÓÔÏÒÙ ÏÆ ÁÎÇÉÎÁȟ ÓÙÎÃÏÐÅȟ ÁÒÒÈÙÔÈÍÉÁ

ɀClues to etiology

Ɇ !ÌÃÏÈÏÌ ÏÒ ÉÌÌÉÃÉÔ ÄÒÕÇ ÕÓÅ

Ɇ &ÁÍÉÌÙ ÈÉÓÔÏÒÙ ÏÆ #!$ȟ ÈÅÁÒÔ ÆÁÉÌÕÒÅȟ ÓÕÄÄÅÎ

death

Ɇ 0ÒÉÏÒ ÈÉÓÔÏÒÙ ÏÆ ÃÈÅÍÏÔÈÅÒÁÐÙ ÏÒ ÒÁÄÉÁÔÉÏÎ

Ɇ !ÎÔÅÃÅÄÅÎÔ ÖÉÒÁÌ ÐÒÏÄÒÏÍÅ



Physical Exam Pearls for chronic 
SHF
Ɇ !ÐÐÅÁÒÁÎÃÅ

ɀState of mentation (low output), cachexia
ɀJugular distention ± prominent V wave

Ɇ ,ÕÎÇÓ
ɀUsually clear with chronic HF, pleural effusions common

Ɇ #ÁÒÄÉÁÃ
ɀCardiomegaly on palpation, dyskinesis from aneurysm
ɀSoft S1 (low contractility ± 1° AV block)
ɀ+S3 (congestion), +S4 (stiff LV ± congestion)
ɀLoud P2 (pulmonary hypertensionɂusually secondary)
ɀMitral and tricuspid regurgitation murmurs common

Ɇ !ÂÄÏÍÅÎ
ɀPulsatile hepatomegaly, ascites

Ɇ %ØÔÒÅÍÉÔÉÅÓ
ɀCool (vasoconstriction from low output), pitting edema

Ɇ 0ÕÌÓÅÓ
ɀDiminished, Pulsus Alternans in severe LV dysfunction



Diagnostic Evaluation (Class I)
·Laboratory

ɀChemistries, renal function, CBC, LFTs, TSH, UA, 
HbA1c, lipids, BNP or NTproBNP

(IIaɂhigh negative pred. value)

·Chest Radiography

·Electrocardiogram

·Echocardiogram



Rule out CAD
·Coronary Angiography:

ɀClass I if angina or known ischemia

ɀClass IIa if atypical CP, known, or suspected CAD

·Noninvasive stress imaging:

ɀClass IIa if known CAD but no angina

ɀClass IIb to define likelihood of CAD

ɀWall motion/perfusion defects common in

nonischemic HF

·Bottom Line: Usually go straight to Angiogram


