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Introduction

Adypertrophic cardiomyopathy (HCM) is genetic disease of
the cardiac sarcomere with an autosomal dominant
Inheritance.

R R &
Mrevalence is about 1:500

AV asymmetric wall thickening 6 657 <E§(/\j
Mynamic LVOT obstruction, ~25 % 7/~ A7~ A



Introduction

A-amilial HCM can present in infancy and childhood, but
rhypertrophyR more typically
tal growth spurt.

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

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



Introduction

ANo large randomized trials of pharmacologic treatment
options in HCM

AMedical treatment based on Symptoms, LVOT gradient,
and risk of sudden cardiac death




Symptoms!
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free of cardiac death
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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!

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

ARoutine 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 ClI
inical Expert Consensus Documents and the European Society of Cardiology Commit

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



Initiation of medical therapy: High-risk pt?

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

MRisk factors (mortality from SCD, heart failure, stroke)
A\ge at diagnosis
ASymptom
AVOT obstruction ( x 75 mmHg )
ACoronary artery disease
ANon -apical type
ASCD risk factors (prior arrhythmic events, family hist

ory of SCD, abnormal BP response to exercise, LVH x
30-35 mm)



Medical therapy: General

Initial therapy: Symptoms!

A>90% of HCM pts have normal systolic function

AOutflow obstruction (~ 25%)
ADiastolic dysfunction

AMR
Alschemia
AArrhythmia



Medical therapy: General

Initial therapy

ANegative inotropic agents:

MBeta blockers
A/erapamil

Misopyramide



Initial therapy: Beta blockers

Potential Mechanism

ANegative chronotropy (at rest and exercise)
Amproves LV filling, reduces outflow obstruction
ANegative inotropy
Aulleviates outflow obstruction
AReduced myocardial oxygen consumption
ANo vasodilator effect



Initial therapy: Beta blockers

Studies

1960s (observational)

Adarrison 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

ACohen 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

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



TABLE 2 Dyspnoea results

Placebo Propranolol Practolol

NYHA No.of — — T
class patients D>U D=U D<U D=U D=U D<U D=>U

| 2 2 19 o 21 o I
1I 9 45 149 16 . I5°5 2'1 4
III 5 144 512 I'4 4-B% 10-2 6 4-6%%

P (drug v. placebo)=0-03* and o 18 (NS)**,

For each preparation the mean number of days spent by the patients in the categories dyspnoea more
than usual (D> 1),

the same as usual (D=1,

or less than usual (D <U) are shown.

TABLE 4 Angina: number of episodes of angina
over 21 days with each preparation

No. of episodes of angina
Patient e oo

trial no. Placebo Propranolol  Practolol

3 19
6 17
13 3
14 21
16 315

(P =drug v. placebo).

Br Heart J. 1973; 35:1116



Placebo Propranolol Practolol

Feature examined Method No. of Mean No. of Mean No. of Mean
patients value patients value patients value

Heart rate Physical 16 790 16 62:5* 16 714
Supine blood pressure Physical 16 120/69 16 105/62 16 107/63
Erect blood pressure Physical 16 11270 16 106/65 16 104/66
Systolic murmur Physical 16 25 16 25 16 23
S3 Phonocardiographic 7 - 8 —_— 7

S4 Phonocardiographic 6 —_— I5 - 14

Reversed split of S2  Phonocardiographic 2 — 2 —_ 2

* P (drug v. placebo) <o-or1.

Hypeﬂrupﬁ:c mrdmmyapmby trial parients

Normal e
values Placebo Proprano .i!' ol Practolol

526-3(+3'3) 5596(+ 7-8) 569-1(+ 8-2) 554'9( +8-8)
409-7( £ 2°8) 431-5( £ 9-0) 454°3( L o-5)* 428-4( + 10-2)
116-7( + 2°2) 127°4( £ 5°5) 122-1( + 5°1) 126:1( + 5-7)

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

Br Heart J. 1973; 35:1116



Initial therapy: Beta blockers

Studies
1980

Arhompson 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

MAN=13 (HOCM)

APacing with/without propranolol (0.2mg/kg)

AVlyocardial substrate extraction (lactate etc)

AOne patient in ischemic at highest pacing rate abolished after
propranolol, was associated with a 30% reduction in oxygen
consumption.



Table 1 Clinical and haemodynamic details of patients

- — ———

Case Age Sex Symptoms Resting gradiemt  Distribution of Mitral ** Myocardial efficiency
no. hypertrophy regurgita- at first pacing rate (%)
tion
Dyspnoea Angina Palpita- Syncope  Control Prop- Control Propranolol
tion ranolol

i

+ 13 Septum a!:ld moderate 22-7 9-1

generalised

47 Septum 159

48 Septum 223

35 Mid septum 386

11 Septum 20-3

36 Septum 234

12 Septum 227

0 Septum and moderate 24-4
generalised

91 Septum 403

26 Massive septal and 61

severe generalised

36 Septal and moderate 10-4
generalised

100 Septal and severe 12-0
generalised

0 0 Generalised 14-4

Mean 4319 3519 Mean 215 +2-7
NS
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*Patients who developed abnormal lactate extraction at the highest pacing rate.
**Mitral regurgitation, grade 0 =none, I =mild, II =moderate, III =severe, IV =very severe.

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




(a)
Open: control
Fill:  propranolol

en
l/min)

m

Myocardial ox
consumption

)

flow (ml/min

w
3

=

0
>
[ .

g
c
S
o

o

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

coronary sinus flow.

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




Initial therapy: Beta blockers

Studies

1993 (randomized, crossover trial)
AGilligan 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



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 O17yrs
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):16729




RESULTS

A2 pts withdrawal due to symptomatic sinus bradycardia during nadolol
TX.

AMaximal oxygen consumption (placebo 26NB, verapamil 23N6, nadolol
21N7 ml/kg/min; p = 0.1).

APeak exercise workloadwas reduced by O10 W
nadolol and in 4 pts (25%) during verapamil (p = 0.005, nadolol vs. ver
apamil).

A13 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):16729



Initial therapy: Beta blockers

Studies
Predominantly uncontrolled studies; no large rando

mized trial

Could it be extrapolated to pts with more severe sy

mptoms ?



Initial therapy: Verapamil

Potential Mechanism

ANegative chronotropy

Amproves LV filling, reduces outflow obstruction
ANegative inotropy

Aulleviates outflow obstruction
Amproved cardiac microvascular function
A/asodilator effect!

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



Initial therapy: Verapamil

Studies

1984

A\nderson 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)



D Betfore treatment
After treatment
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Br Heart J 1984 May;51(5):523 -9



Table 1 Mean (=SEM) haemodynamic values after acute
intravenous and chronic oral treatment with verapamil

Treatment

Before Acute Chronic
m=15) (n=I13) (n=II)

Heart rate (beat/min) 7619 72+18 67+18
Mean arterial pressure

(mm Hg) 92+12 82+13* 88+12
Systemic vascular resistance

(dyn s cm—3) 1502+301 1285+341 1386240
Cardiac index (1/min/m?2) 2:39+0-45 2-54+0-59 2:-4+0-32
Left ventricular end diastolic

preasuretggm Hg) 14+5 21+8 15+5-6
Resting outflow tract gradient

(mm Hg) 57+43 49+41 34+40
Provocable outflow tract

gradient (mm Hg) 114+60 10664 85+66

Ejection fraction (%) 73+8 72+9 73+9
End systolic pressure : volume

ratio 2:6x0-79 2:15+0-7% 2-28+1-2
Mean normalised systemic

ejection rate/s 2-:3+0-3 2:72+0-84 2-32+0-23
Stroke volume index (ml/m?) 69+19 64+14 81+11*

*p<0-02.

Br Heart J 1984 May;51(5):523
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Initial therapy: Verapamil

Studies
1985

MBonow 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

AN=55

HOral verapamil (360 -640mg/d) 1 -4 weeks

A35/55) 64% improvement in symptoms

ASymptom improvement correlated with improvements in
diastolic filling



Effects of short-term administration of verapamil (55 patients)

Control  Verapamil p value

Heart rate at rest
(beats/min) 6810 < .001
LV systolic function (rest)
LV ejection fraction (%) 73+13 72+13 NS
Peak LV ejection rate
(EDV/sec) 3.7x0.8 3.6x0.8
Time to end-systole (msec) 360 *46 36534
LV diastolic filling (rest)
Peak LV filling rate
(EDV/sec) . . 3.7x1.3 < .001
Time to peak LV filling
rate (msec) 16130 < .001
Exercise capacity (min) 8.7x4.7 < .001

Circulation 1985 Oct;72(4):853 -64




Circulation 1985 Oct;72(4):853 -64



