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Medical =ŗNon-SurgicalŘ or ŗPharmacologicalŘ

HCM = ŗAsymmetric septal hypertrophy (ASH)Ř orŗInclud Apical hypertrophyŘ 

HCM (mainly ASH) and Pharmacologic Treatment

♣϶╥ҍ ל͟ Intervention and its outcome
ҍ╥ל∟ ┬Ṏὡ Apical hypertrophy and its natural history



Introduction

ÅHypertrophic cardiomyopathy (HCM) is genetic disease of 

the cardiac sarcomere with an autosomal dominant 

inheritance.

ÅPrevalence is about 1:500

ÅLV asymmetric wall thickening

ÅDynamic LVOT obstruction, ~25 %



Introduction

ÅFamilial HCM can present in infancy and childhood, but 
ŗhypertrophyŘ more typically develops during the puber
tal growth spurt. 

ÅSlow progression of symptoms with age ( dyspnea, ches
t pain, syncope, and palpitations).

ÅMortality from sudden cardiac death, heart failure, stro
ke. 



Introduction

ÅNo large randomized trials of pharmacologic treatment 

options in HCM

ÅMedical treatment based on Symptoms, LVOT gradient, 

and risk of sudden cardiac death



Symptoms!

Group 1: asymptomatic
Group 2: symptoms on presentation

Annual rate of cardiac death (0.9 vs. 1.9 
%, p<0.05); sudden death (1.4 vs. 0.1 %
, p<0.05).

Takagi et al. JACC 1999; 33:206. 



Initiation of medical therapy: Symptoms!

ÅNo medical therapy has been shown to alter the progn
osis of HCM, pharmacologic management is focused up
on relieving these symptoms .

ÅRoutine prophylactic drug therapy is generally not reco
mmended prior to the onset of symptoms.

Maron , B. J., W. J. McKenna, et al. (2003). "American College of Cardiology/European 
Society of Cardiology clinical expert consensus document on hypertrophic cardiomy
opathy. A report of the American College of Cardiology Foundation Task Force on Cl
inical Expert Consensus Documents and the European Society of Cardiology Commit

tee for Practice Guidelines." J Am Coll Cardiol 42(9): 1687 -1713



ÅSome experts recommend treating pts with high risk f
or the future development of heart failure or sudden ca
rdiac death (SCD), even if asymptomatic.

ÅRisk factors (mortality from SCD, heart failure, stroke)
ÅAge at diagnosis
ÅSymptom 
ÅLVOT obstruction (×75mmHg)
ÅCoronary artery disease
ÅNon-apical type
ÅSCD risk factors (prior arrhythmic events, family hist
ory of SCD, abnormal BP response to exercise, LVH×
30-35 mm )

Initiation of medical therapy: High-risk pt?



Medical therapy: General

Å>90% of HCM pts have normal systolic function

ÅOutflow obstruction (~ 25%)
ÅDiastolic dysfunction

ÅMR
ÅIschemia
ÅArrhythmia

Initial therapy: Symptoms!



Medical therapy: General

ÅNegative inotropic agents: 

ÅBeta blockers

ÅVerapamil

ÅDisopyramide 

Initial therapy



Potential Mechanism

ÅNegative chronotropy (at rest and exercise)
ÅImproves LV filling, reduces outflow obstruction

ÅNegative inotropy
ÅAlleviates outflow obstruction

ÅReduced myocardial oxygen consumption
ÅNo vasodilator effect 

Initial therapy: Beta blockers



Studies

1960s (observational)
ÅHarrison DC et al. Effects of beta adrenergic blockade on the circulati
on with particular reference to observations in patients with hypertro
phic subaortic stenosis. Circulation 1964; 29:84

ÅCohen LS, Braunwald E. Amelioration of angina pectoris in idiopathic 
hypertrophic subaortic stenosis with beta -adrenergic blockade. Circul
ation 1967; 35:847 

Initial therapy: Beta blockers 



Studies
1973
ÅHubner PJ et al. Double-blind trial of propranolol and practolol in hy
pertrophic cardiomyopathy. Br Heart J. 1973; 35:1116 -1123

Å

Initial therapy: Beta blockers 



Br Heart J. 1973; 35:1116



Br Heart J. 1973; 35:1116

Practolol (ISA activity) had a lesser effect on HR and Ejection time



Studies
1980
ÅThompson DS et al. Effects of propranolol on myocardial oxygen con
sumption, substrate extraction, and haemodynamics in hypertrophic 
obstructive cardiomyopathy. Br Heart J 1980 Nov;44(5):488 -98

ÅN=13 (HOCM)
ÅPacing with/without propranolol (0.2mg/kg)
ÅMyocardial substrate extraction (lactate etc)
ÅOne patient in ischemic at highest pacing rate abolished after 
propranolol, was associated with a 30% reduction in oxygen 
consumption.

Initial therapy: Beta blockers 



Br Heart J 1980 Nov;44(5):488-98



Br Heart J 1980 Nov;44(5):488-98

Myocardial oxygen consumption is calculated as the difference between
arterial and coronary sinus oxygen consumption (A - V) multiplied by 
coronary sinus flow.

Open: control

Fill:      propranolol 



Studies

1993 (randomized, crossover trial)
ÅGilligan DM et al. A double -blind, placebo -controlled crossover trial o

f nadolol and verapamil in mild and moderately symptomatic hypertr

ophic cardiomyopathy. J Am Coll Cardiol . 1993 Jun;21(7):1672 -9

Initial therapy: Beta blockers 



Aims:

To determine whether beta -blockers or CCB can improve the functio

nal capacity and quality of life of patients with HCM

METHODS: 

A randomized, double -blind crossover trial 

N=18 (HCM, mild or moderate symptoms), M/F 10/8, 39 Õ17yrs

Nadolol 80 mg bid, verapamil 240 mg bid, placebo (4 weeks each)

Detailed symptoms, Bicycle exercise testing, echocardiography and H

olter monitoring

J Am Coll Cardiol. 1993 Jun;21(7):1672-9



RESULTS

Å2 pts withdrawal due to symptomatic sinus bradycardia during nadolol

Tx. 

ÅMaximal oxygen consumption (placebo 26Ñ8, verapamil 23Ñ6, nadolol

21Ñ7 ml/kg/min; p = 0.1). 

ÅPeak exercise work load was reduced by Ó10 W in 13 pts (81%) during 

nadolol and in 4 pts (25%) during verapamil (p = 0.005, nadolol vs. ver

apamil). 

Å13 pts (81%) preferred drug treatment (8 verapamil, 5 nadolol) over pla

cebo (p = 0.001). Verapamil improved reported performance at work co

mpared with nadolol (p = 0.01).

CONCLUSIONS

Exercise capacity was not improved by nadolol or verapamil; many patie

nts derived symptomatic benefit from drug therapy, especially with verap

amil. 

J Am Coll Cardiol. 1993 Jun;21(7):1672-9



Studies

Predominantly uncontrolled studies; no large rando

mized trial

Could it be extrapolated to pts with more severe sy

mptoms ?

Initial therapy: Beta blockers 



Potential Mechanism

ÅNegative chronotropy
ÅImproves LV filling, reduces outflow obstruction

ÅNegative inotropy
ÅAlleviates outflow obstruction

ÅImproved cardiac microvascular function
ÅVasodilator effect!

Cf. Dihydropyridine CCB (Nifedipine): potent peripheral 
vasodilators, increases LVOT gradient

Initial therapy: Verapamil



Studies
1984
ÅAnderson DM et al. Hypertrophic obstructive cardiomyopathy. Effects 
of acute and chronic verapamil treatment on left ventricular systolic a
nd diastolic function. Br Heart J 1984 May;51(5):523 -9

N=15 (HOCM, severe symptoms despite beta blockade)

IV verapamil;  PO verapamil (after 6 months, n=11)

Initial therapy: Verapamil



Br Heart J 1984 May;51(5):523 -9
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Studies
1985
ÅBonow RO et al. Verapamil -induced improvement in left ventricular di
astolic filling and increased exercise tolerance in patients with hypertr
ophic cardiomyopathy: short - and long -term effects. Circulation 198
5 Oct;72(4):853 -64

ÅN=55
ÅOral verapamil (360 -640mg/d) 1 -4 weeks
Å(35/55) 64% improvement in symptoms
ÅSymptom improvement correlated with improvements in 
diastolic filling

Initial therapy: Verapamil
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