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Japan CARDIA Rural Minnesota
N=3,354;20-77 \ N=4,111; 23-35y | N=15,137; 16-87 Yy
0.17% 0.19%

China
N=8,080; 18-7/4 y
0.16%

Amer Indians General

Population
1:500

600,000 people in
U.S.

AT RISK:
50,000 - 100,000




HCM: The Tip Of The Iceberg
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Heterogeneity










Overall Survival with HCM in an Unselected Cohort
of Adults (Diagnosis > _age 20)
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n=234
Avg. follow-up=8.1 years

HCM mortality rate=1.2%/yr
p=0.22 = HCM
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Duration from Initial Diagnosis (years)




Sudden
Death
Risk




® Sudden

B Stroke
B Heart Failure
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Age at Death or Most Recent Evaluation




Sudden Death in Young Athletes

Other (3%) Normal heart (3%)

Other congenital HD

lon channelopathies \\ \

Aortic rupture (2%)
Sarcoidosis (1%) 4
Dilated C-M (2%) ~—

AS (3%)
CAD (3%)
Tunneled LAD (3%)

Coronary artery
anomalies (17%)

. Indeterminate LVH -
possible HCM (8%)




Strongest Risk Factors:
Cardiac arrest/sustained
VT

Familial SD

Syncope
Multiple-repetitive NSVT
- BP — exercise
Massive LVH

End-Stage
LV Apical aneurysm

Malignant genotype ( £)




Hypertrophic Cardiomyopathy

—

Sarcomeric Protein
Mutations

.

211 Genes |

or more’?:

> 400 mutations;

Storage Diseases







24-hour Holter Arrhythmia and DE in HCM

100
90

20 B Any DE
60 B No DE
50 p=0.001

0<0.001 p=0.06
30
A
: -

0 |

NSVT Couplet

pP=0.01
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Avg. follow-up: 650 days
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Prevention of Sudden Death

In HCM




35 y — Brother SD
(age 39)

r 36y—1CD

40 y — Generator
replaced

> 41 y — Appropriate
shock #1

50 y — Appropriate
shock #2

52 y — Present




HCM Is Unpredictable




ICD in HCM: 2007

<

@ Appropriate
Follow-up = Shocks (20%)

>
>

3.713 years

5.5%/ yr

|ICD discharge

rate

2° prevention

4%

1° prevention




Appropriate
Shocks
(35%) Overall p=0.88
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Symptom
Progression




Impact of Outflow Obstruction (> _ 30mmHgQ)
on Progression to Severe Heart Failure - Related
Symptoms and Death in 1101 HCM Patients

Nonobstructive

Obstructive
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Years from First Gradient Measurement

Maron,MS NEJM 2003:348:295




Case for Septal Myectomy : The Gold
Standard

45 years of experience

Low operative mortality ( 1%) & virtually zero last 12y @
major centers) --- lower than ablation

Permanent, virtually complete reduction LVOTG  to 0-10mmHg
85%: substantial reduction heart failure  over long time
Anatomic flexibility, under direct visualization

Permits revision mitral / submitral anomalies

No residual — no septal scar

Monitor / revise resection w/ intraoperative echo

Rapid reduction of obstruction
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Case for Septal Myectomy : The Gold
Standard

45 years of experience

Permanent, virtually complete reduction LVOTG  to 0-10mmHg
85%: substantial reduction heart failure  over long time
Anatomic flexibility, under direct visualization

Permits revision mitral / submitral anomalies

No residual — no septal scar

Monitor / revise resection w/ intraoperative echo

Rapid reduction of obstruction

Evidence of increased survival, possibly normal | ongevity




Surgical Septal Myectomy
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— Isolated Myectomy
— Nonoperated obstructive
— Expected ---US population

Years Post-op

Ommen S JACC




Septal Ablation: HCM




Major Issues with Alcohol Septal
Ablation

Short follow-up: Is gradient / symptom relief long-
lasting?

Residuals common —ie. PMK and ICD (20%)
Relatively high rate of repeat procedures (25%)
Often not successful w/ high gradients
Dobutamine contamination of gradient data
Myectomy after failed ablations is difficult




Septal Scarring

Post -ablation Post-myectomy

/

Septal Scar No Scar
VS=30%
LV10%




Septal Myectomy vs. Alcohol Septal
Ablation:
Appropriate ICD Shocks

No.
No. Appropriat e
Pts Shocks %/Year

iurglct:arln 50 2.6
yectomy }p<0.01

Alcohol septal 17 10.3
ablation

4X




Its All About Patient Selection

Myectomy

Primary option
Particularly, for younger patients w/
substantial life expectancy

Ablation

Alternative option

Particularly, poor operative candidates
significant co-morbidity
advanced age
reject surgery







|ICD Decision - Making: HCM

High- Some
risk risk

Cardiologist

FULL DISCLOSURE / INFORMED CONSENT

Patient
Autonomy




Septal Scarring

Post -ablation Post -myectomy

/

septal scar NO SCar
VS=30%
LV=10%




ICD In HCM - II: Time to First Shock
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/7-10 21-30 41- >90
11-20 31-40 1-60 71-90

Duration (months)




Management of HCM

Beta-
blocker

Beta-
blocker

~— 7?77 Asymptomatic =T ?— Verapamil

\

< Mild-Moderate
Symptoms

—> Verapamil

\

Beta-blocker Severe

+ Diuretic

B —
Symptoms

> \Verapamil

Treatment
Failure

A

Refractory
Severe
Symptoms

+ Diuretic

Disopyramide
Diltiazem

Beta-blocker
+ Verapamil

—

Subaortic
Obstruction

Alcohol
Septal
Ablation

DDD

\ / Pacing

Septal

Myotomy-Myectomy

~

Nonobstructive

Heart

Transplantation







Genetically
affected

w /o
phenotype ‘ Populatlon ‘
No / mild Heart fallure High risk SD
follow-up t symptoms symptoms
(low SD
risk) l—> AF
Drugs*

Rate-control;
Cardioversion:;

No Rx @ | Anti-coagulatio

Refractory
congestive
symptoms

Non-obstructive Obstructive

(rest & provocation) e / or w
provocation)

Surgery: Surgical
Heart transplant yotomy-myectomy alternatives

for “end-stage”
DDD pacing 2 Alcohol septal
ablation




35y — Brother SD
36y — ICD

40y — Generator
replaced

41y — Appropriate
shock #1

50y — Appropriate
shock #2

52y - Present
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Arrhythmogenic Myocardial Substrate in HCM




Major Issues: Alcohol Septal Ablation

Short follow-up : Is gradient / symptom relief long-
lasting?
Residuals common —ie. PMK and ICD (20%)

Anatomic inflexibility — perforator distribution /
selection

Relatively high rate of repeat procedures (25%)
Often not successful w/ high gradients
Dobutamine contamination of gradient data
Myectomy after failed ablations is difficult




Sudden
Death
Risk

ICD




Post-
Exercise
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Glycogen Hypertrophic Cardiomyopathies
(clinically mimic HCM)

PRKAG?2 Cardiac Danon
(AMP-kinase) (Lamp 2)

 Ventricular pre-excitation  Ventricular pre-excitation
(in some) (elit=le)
e Range in age (31 £15vy) * Young males <25y
» Relatively mild LVH  Massive LVH (35 =15 mm)
 Tall ECG voltages
e Abnormal chemistries
t ALT / CPK







Distribution of Disease - Causing Mutations
iIn HCM Cohort

— MYL2 - 2%
— TNNT2-1.5%

TNNI3— 1%

| TMP — 0.5%
ACTC - 0.3%

Multiple mutations— 3%

from Van Driest and Ackerman (Mayo); 2004




Commercial Diagnostic Genetic Testing
for HCM

Laboratory of Molecular Medicine (Partner’s Health
Care; Harvard Medical School)

Tests for known and novel mutations in 10 most
common HCM genes

7 cc blood
Results: 4 weeks
Cost: $2800; $200 / each relative

Limitations :
- cost







elation Between LV Wall Thickness & Likelihood
of Sudden Death in 482 HCM Patients
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Max. LV Wall Thickness (mm)




N Engl J Med 1980;303:322.




