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Objectives

2020 AHA/ACC Guideline for the Diagnosis and
Treatment of Patients With Hypertrophic
Cardiomyopathy: A Report of the American
College of Cardiology/American Heart Association

Joint Committee on Clinical Practice Guidelines

-To show that hypertrophic cardiomyopathy is a cardiovascular
disease that most patients can live with having little to no
symptoms and a normal lifespan

-To show treatments exist that can improve quality of life and
survival for those that are symptomatic MEDICA

COLLEGE
OF WISCONSIN




—

ICAL
COLLEGE
OF WISCONSIN


http://www.google.com/url?sa=i&rct=j&q=hypertrophic+cardiomyopathy+gross&source=images&cd=&docid=UkK8ZNkjb5BZlM&tbnid=mabnX1mlyjTsaM:&ved=0CAUQjRw&url=https://www.meducation.net/syllabus/27795&ei=HLbkUeGuFKKyyAGBtYCgAg&bvm=bv.48705608,d.aWc&psig=AFQjCNEWvWqJELM5Iw4YuqyVYk5K3ErhFA&ust=1374029635562411
http://www.google.com/url?sa=i&rct=j&q=hypertrophic+cardiomyopathy+athletes+who+have+died+from+it&source=images&cd=&cad=rja&docid=7M2_Mz-XIOxNhM&tbnid=NmYTaRSMm9CrUM:&ved=0CAUQjRw&url=http://bleacherreport.com/articles/655914-in-memoriam-50-athletes-we-lost-way-too-soon&ei=BbfkUZHsLcfyyAHzn4CADg&psig=AFQjCNGUpGsv74jHZ1z80JEZFQu94_nWkQ&ust=1374029888540602
http://www.google.com/url?sa=i&rct=j&q=fred+thompson+hypertrophic+cardiomyopathy&source=images&cd=&docid=-RWOtq6VraV1kM&tbnid=NTr0QnOkJGiXtM:&ved=0CAUQjRw&url=http://cliffkirkpatrick.mvourtown.com/tag/fred-thompson/&ei=SrfkUd39L8m1ygHmuYCYDg&psig=AFQjCNEzxgW9Ex0JeLP46gt9TF2PsmDGNg&ust=1374030016367904

What is Hypertrophic
Cardiomyopathye

» Hereditary disorder of the cardiac sarcomere
» Hallmark features
» Left ventricular hypertrophy (>15mm)
» +/- Right ventricular hypertrophy
» Nondilated ventricular chambers
» Microscopic myocardial fiber disarray

» Interstitial filbrosis

» Age dependent expression of hypertrophy
» 2 of patients with a causal mutation by 3@ decade of life

» %4 of patients by 6" decade of life
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What is Hypertrophic
Cardiomyopathy<¢

» Most common genetically
transmitted CV disease

» 0.2%

» More sensitive imaging methods, \
more family members evaluated ; \ 2
and genetic testing more widely : '
used

» 0.6% yY

» Estimated frequency in population S

exceeds the occurrence of HCM ‘
in cardiology practices \/
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Pathogenesis of HCM

Sarcomere
= Tuscle fiber or cell
Myofibril s
L7 line
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Sarcomere is the fundamental contractile unit in striated muscle

» Proteins organized into thick and thin flaments
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Pathogenesis of HCM

» Mutations in sarcomeric proteins lead to an
abnormal sarcomere structure and impaired
contractility

» Cellular hypertrophy

» Myocardial fiber disarray

» Profibrotic state

» Ultimate increase in collagen deposition to
collagen degradation ratio
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Diagnhostic Evaluation

» Echocardiography: primary ’rechmque for

diagnosis

» Paftern of hypertrophy m ~ & |
» Presence of LV apical aneurysm ; ?

%‘;
» Systolic and diastolic function K=

» SAM of mitral valve leaflets and/or subvalvular
apparatus

» Presence/severity of LVOT obstruction
» Degree of mitral regurgitation

MEDICAL
COLLEGE
OF WISCONSIN
Maron et al Am J Cardiol 1987






A
7
Q
el
-
o
—
>
=
Q
,.
o
-—




LVOT Obstruction

Table 2. Definitions of Dynamic Left Ventricular Outflow
Tract Obstruction

Hemodynamic State Conditions Outflow Gradient”
Basal obstruction Rest =30 mm Hgt

Nonobstructive Hest <30 mm Hg
Physiologically provoked =230 mm Hg

Labile obstruction Rest <30 mm Hgt
Physiologically provoked =30 mm Hot

*Either the peak instantaneous continuous wave Doppler gradient or the o .
peak-to-peak cardiac catheterization gradient, which are equivalent in hyper- / o Ob StrHCtlon

trophic cardiomyopathy (73,74).
tGradients =50 mm Hg either at rest or with provocation are considered the
threshold for septal reduction therapy in severely symptomatic patients.

m 33% Obstruction
under resting
conditions

m 33% Obstruction
with labile
conditions

H 33% Nonobtruction
with rest and
provocation
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Known DIiagnosis
» Echocardiography

» |nitial evaluation
» Every 1-2 years 1o assess degree of hypertrophy, LVOTO, MR

» Provocative maneuvers if LVOT gradient <560mmHg on
resting echo

» Stress Echocardiogram
» Symptomatic patients and no LVOTO >50mmHg (Class 1)

» Asymptomatic patients without an LVOT >50 for detection
of a significant LVOT dynamic gradient (Class 2a)

» Patients whom functional capacity or symptom status is
uncertain, every 2-3 years (Class 2b)
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DIAgNOSIS

» Cardiac MR

» If echocardiography is inconclusive

» Suspicion of other disease process Ne AE
(infiltrative, storage or athletes)

» Further risk SCD risk stratification

» |In obstructive HCM where the mechanism is
inconclusive

» Can be repeated every 3-5 years (Class 2b)
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Qutcomes

Normal
Longevity

Sudden
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Symptoms and Longevity

» 312 HCM patients in a community based center
» /7% were </5 years of age

» Average age of diagnosis was 18 years

» 85% of these patients had no or only mild symptoms
(NYHA I-1l)

» 23% were 275 years of age

» Average age of HCM diagnosis was 74 years

» 64% of these patients had no or only mild symptoms
(NYHA I-Il)
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Symptoms and Longevity

» For those = 50 years

» Probability of survival 5, 10, and 15 years was not
significantly different from the general population

» Conclusion:
» HCM is frequently well tolerated
» Compatible with normal life expectancy
» May remain clinically dormant for long periods of time
» Initial diagnosis may be deferred until late in life
MEDICAL
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Qutcomes

» Five mechanisms that
Normal conftribute to the
Longevity development of symptoms

» Left ventricular outflow fract
(LVOT) obstruction

» Mitral regurgitation
. » Diasfolic dysfunction
Sudden [Progressive) | » Arrhythmias

Death | FH::“ \ tage Il :
e » Myocardial ischemia

e
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Treatment

\‘\%'\\\3
» Symptoms Y /
Symptoms of*

» Medications dypertrophi

» Septal reduction therapy

e YL /
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Treatment

» Asymptomatic Patients

» Usefulness of beta blockers and calcium channel blockers to alter
clinical outcome is not well established for the management of
asymptomatic patfients with or without obstruction

» Avoidance of environmental situations where vasodilation may
occur if there is a resting or provocable LVOT obstruction

» Low intensity aerobic exercise program

» Hydration
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Treatment

» Symptomatic Patients

» Limit or discontinue medications that can worsen symptoms
related to LVOT obstruction

» Pharmacological therapy is first line to alleviate symptoms
(LVOT obstruction, ischemia, MR and diastolic dysfunction)

» Beta Blockers (first line therapy)

» Meds should be fitrated to a dose where there is symptom benefit

» Failure of med if adequate suppression of resting HR, but continued
LVOT obstruction and symptoms

» Calcium Channel Blockers (second line therapy)

» Caution in patients with severe outflow tfract gradient of advanced E

heart failure MEDICAL
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Treatment

» Symptomatic Patients (despite BB and
CCB)

» Disopyramide->Type 1A Antiarrhythmic

» Pure negative iontropic effect (significant
H H Medical Treatment Only Required Non-Pharmacologic
d ecrease in con TrG CTI | ITY) No Invasive Intervention (n=78) I:asive Intervention {n=-1l=)1

» Initiate in the hospital with telemetry
(arrhythmia and prolonged QT)

NYHA Functional Class

» Should be used in combination with AV Initial  Diso
nodal blocking properties

» Anticholinergic side effects may occur and
can be managed by dose reduction
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Indications for Septal
Reduction Therapy

» Medical refractory heart failure and symptoms (NYHA 3-4)
» Presence of LVOT obstruction (> 50 mm Hg)

» Optimal Medical Therapy

e

— thater : b \%

» Septal Myectomy or Alcohol Septal Ablation

o (T
N

E
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Septal Myectomy

> Befsg for symptomatic obstructive patients
with:

» Associated cardiac disease requiring surgical
treatment

» Extreme septal thickness (>30mm and high
resting gradients (>100mmHg)

» Technical success: 20-95%

» Survival free from recurrent symptoms
myectomy =89% (vs. 71%)

» Procedural mortality =1%
» Low nonfatal complications <1-2%

» Mitral valve replacement increased hospital
mortality >10 fold

—
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Morrow Procedure
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Myectomy Outcomes

Retrospective analysis of Mayo surgical series
» Long term survival at 1, 5, 10 years was 99, 98, and 83%

» Superior to non-operated obstructed population
» Survival of 61% at 10 years

» No significant difference compared to matched USA population

» J long-term risk for ventricular arrhythmias and sudden cardiac
death

E
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Alcohol Septal Ablation

» Generally reserved for symptomatic, obstructive patients
» Surgery is contraindicated/high risk
» Advanced age

» Requires appropriate coronary anatomy

£
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Alcohol Septal Ablation

100

80
» Benefits £ w

» No sternofomy/less pain :

» Procedural mortality <1% _Eygfhlt'ffnlml”

» Intermediate term survivalis similar ; :

Follow-Up (Years)

to myectomy

» However........

» Increased risk of repeat intervention

Freedom from Reintervention (%)

> 7-20%
— Myectomy Alcohol Septal Ablation
» Increased risk of need for ;
pCICGmCIkeI’ Follow-Up (Years)
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Mavacamien

» Modulator of cardiac myosin (myosin inhibitor)

» Explorer HCM

» Phase 3, randomized, double blinded, placebo
controlled study

» 251 HCM obstructive patients

» Improved exercise capacity, LVOT obstruction,
NYHA class and health staftus

» Hope to be FDA approved in 1/2022

E
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Sudden Cardiac Death
Assessment

» 7/ Established Risk Factors for SCD in HCM patients

» Family history of SCD from HCM (first degree relative <50 years of
age)

» Massive LVH (>30mm, linear relationship)

A 4

Unexplained syncope within 6 months of evaluation (unlikely
vasovagal or related LVOT obstruction)

LV systolic dysfunction (<50%)
LV apical aneurysm
Extensive LGE on CMR (>15% of total LV mass)

NSVT on ambulatory monitor (more frequent, longer and faster runs
have higher risk)

vV v v Vv

e

MEDICA
» Low risk of SCD in patients >60 years e,



FIGURE 3 ICD Patient Selection

el - YES
(SCD, VF, sustained VT) =~
I
[ NO
At least 1of the
following:

+ FH 5CD*

: Emhl':i:-::'ll' {E]"’ An ICD is reasonable (2a)

Syncope* A
+ Apical aneurysm
+ EF s50%

NSVT *t - YES |
m Adults!

Extensive LGE on CMR — YES —»

NO
L e
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Age

Maximum LV wall
thickness

EUROPEAN Left atrial size

SOCIETY OF

CARDIOLOGY® " Max LVOT gradient

Family History of
sCD

Non-sustained VT

Unexplained
syncope

HCM Risk-SCD Calculator

35 Years
2 mm
45 mm
75 mmHg
*No Yes
No * Yes
*No Yes

Age at evaluation

Transthoracic Echocardiographic measurement

Left atrial diameter determined by M-Mode or 2D echocardiography in th fernal
Ioigzzz p;{:r;zea?;infeeggﬂafuat{on TR ES[ PO[KH GU‘DEHNES

(commiee fo Fractice Guidelines

The maximum LV outflow gradient defermined af rest and with Valsalva provocation inaue bl il ndceit e
(irrespective of concurrent medical treatment) using pulsed and confinuous wave '

Doppler from the apical three and five chamber views. Peak outflow tract gradients v

should be determined using the modified Bernouilli equation: Gradlient= 4V 2, where V .

is the peak aortic outflow velocity HCM

R THE DIAGREGL ANC

History of sudden cardliac death in 1 or more first degree relatives under 40 years of e '.' 0 HPEIONK
age or SCD in a first degree relative with confirmed HCM at any age (post or ante- —

3 consecutive ventricular beats at a rate of 120 beats per minute and <30s in duration

on Holter monitoring (minimum duration 24 hours) at or pricr to evaluation.

History of unexplained syncope at or prior to evaluation.

Risk of SCD at S years (%): 784

ESC recommendation: ICD should be considered

Reset

2014 ESC Guidelines on Diagnosis and Management of Hyperirophic Cardiomyopathy (Eur Heart J 2014 - doi: 10.1093/eurheartj/enu284)
T T D DheTSeSETSeS—.————————



Family Screening: Genetic Testing

100
Clinical markers for 90 7 P<.001 209
positive genetic test results —~ 804 °
s
Marker Points 2 70- 68%
[0 AgeatDx <45y | o ‘0 - 60%
O MLVWT 220 mm | o
O Family Hxof HCM | g Ales
O Family Hx SCD | o 407 28/35
O Reverse-curve HCM | § 30 - 104/173 S0
. @
O Hx of hypertension  —| = 19%
| YP | 20 4% 81/197
Scoring range: =1 to 5 points 04 % | | 47082
0 6/94 | |
—| 0 | 2 3 4 5

Total score of clinical markers

done if strong Fhx of SCD to screen for
arrhythmias

e
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Family Screening

» Clinical screening vs genetic testing

» Clinical Screening: Echocardiogram, ECG and
clinic visit
» Kids and adolescents with (+)genotype families or
early disease
» Start at fime HCM is diagnosed in family member
» Every 1-2 years
» All other children and adolescents

» Start at time HCM is diagnosed in family member, but
no later than puberty

» Every 2-3 years
» Adults
» Aftime HCM is diagnosed in another family member

» Every 3-5 years (until mid 50’s)
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Normal
Longevity

Sudden
Death

ICD Pharmacological Therapy  Antiarrhythmics

SRT and Txp Anticoagulants ML
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Thank You
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