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Hipertofik Kardiyomiyopati

e Ventrikuler yuk durumunda degisiklik ile aciklanamayan ve sol ventrikul
(SolV)capinda genislemeye neden olmadan, solV duvar kalinliginda belirgin
artis ile saptanan bir kalp kasi hastaligi.

TTE (PS Uzun Aksta):
* Maks duvar kalinligi> 15 mm
 SolV Septal/Posterior Duvar kalinlik orani >1.3 (normotansif)
* SolV Septal/Posterior Duvar kalinlik orani>1.5 (hipertansif)
e 1/200 canli dogum. En sik kalitsal kalp hastalig
* Cogu genetik kokenli. Sarkomer protein genlerinde mutasyon.
* Genetik disi faktorler nadir (Metabolik, sistemik, ilac etkisi, vb)



Diverse aetiology of hypertrophic cardiomyopathy
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The majority of cases in adolescents
and adults are caused by mutations
in sarcomere protein genes.

Other genetic and
non-genetic causes

e Inborn errors of metabolism
Glycogen storage diseases:
e Pompe
e Danon
e« AMP-Kinase (PRKAG?2)
e Carnitine disorders

* Lysosomal storage diseases
* Anderson-Fabry
* Neuromuscular diseases
e Friedreich’s ataxia
« FHL1
* Mitochondrial diseases
e MELAS
* MERFF
* Malformation Syndromes
« Noonan
= LEOPARD
e Costello
e CFC
* Amyloidosis
* Familial ATTR
e Wild type TTR (senile)
e AL amyloidosis
* Newborn of diabetic mother
* Drug-induced
* Tacrolimus
e Hydroxychloroquine
e Steroids

N
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Sarcomeric gene mutation locations in hypertrophic cardiomvopathy (HCM)
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Prevalence for each of the 11 genes derived from studies in unrelated HCM probands with positive
genotyping are shown in parentheses. Not shown are genes previously inked to HCM. ., but with
lesser degrees of evidence for pathogenicity: a-mvosin heavy chain, titin, muscle LIM protein,
telethonin, vincalin/metavinculin, junctophilin 2.

Reproduced from: Maron BJ, Maron MS, Hypertrophic cardiomvopathy. The Lancet 2013
381:242 Tlhastration used with the permission of Elsevier Inc. All rights reserved. :



HKMP’de Saptanan Temel Klinik Sorunlar

 Sol ventrikul cikis yolu tikanikhg

* Diyastolik ve ileri formlarda sistolik islev bozuklugu
* Miyokardiyal iskemi

* Mitral yetersizlik



HKMP SEMPTOMLAR

* Cabuk yorulma

* Dispne

 Atipik ve anginal karakterde gogus agrilari
e Carpintilar

* Bilinc bozukluklari, Presenkop ve Senkop

* |[LK SEMPTOM ANi KARDIYAK OLUM/DONDURULMUS ANi KARDIYAK
OLUM OLABILIR...



HKMP VE ANI KARDIYAK OLUM

e Tum HKMP toplumunda yillik % 0,5-1 AKO riski
* Benzer yas grubu genel toplum 3.7/100.000 kisi yili
* Cogu genc, atletik, saghkl?..

* Bu kimin basina gelecek? Korunmanin su anda en etkin yolu IKD.
Kolay bir karar degil...



HKMP ve DISRITMILER

* Atriyal tasiaritmiler en sik rastlanan disritmi ancak risk ventriktler
tasikardiler ile artiyor...

 Nadir hastaliklarda ileti sorunlari ve bloklar



Disritmilerde Patofizyoloji

* Miyokardiyal dizensizlik (disarray)
* Miyokardiyal fibrozis ve kollajen birikimi
e [kincil ileti gecikmeleri, lokal fraksiyone EGM’ler, diisiik voltaj

. intramuralo koroner arterlerde duvar kalinlagmasi, [imende daralma. Iskemi
ve nekroz icin uygun...

 SUBSTRATE! Adrenerjik uyarima duyarli. Hizh AF, VF/VT kayitlarindan 6nce
izlenebiliyor.



Normal endomyocardial biopsy im longitudinal section.

Myocyte disarray i hypertrophic cardiomyopathy
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HKMP ve AKO degerlendirmesi

e Subtrate yillar icinde ilerleyebilir...

* Ozellikle genc ve orta yas gruplari 12 ayda 1 risk faktdrleri acisindan
degerlendirilmeli

* Yiksek risk bulunanlara intrakardiyak defibrilator (IKD)
Sorgu:

* Senkop/Presenkop merkezli tibbi hikaye

* Aile hikayesi ve FM

* Ekokardiyografi

* En az 24 tercihan 48 saat Holter

* Gerekirse Kardiyak MR



AKO YUKSEK RISK FAKTORLERI

Déndiiriilmiis AKO, siireden VT/VF

e Tartismasiz en yuksek risk faktora!

 Tum kilavuzlarda (AHA/ESC) sinif | IKD ile ikincil koruma

e Sorun birincil korumayi hak eden toplumu bulabilmek...



BIRINCIL KORUMADA AKO YUKSEK RISK FAKTORLERI

* Ailede AKO hikayesi
* <50y AKO hikayesi
* %20 goreceli risk artis

* Ancak HKMP ailelerinin %25’inde en az 1 6lum var...
* Daha genc yasta ve >1 birey olursa 6ngordurucu guc artiyor...
* Tek bireyin pozitif ongoérdirict degeri diisik (<%15)



BIRINCIL KORUMADA AKO YUKSEK RISK
FAKTORLERI

 Kardiyak senkop

* Tek basina en kuvvetli uygun sok/AKO risk faktori

* [lk taninin 6 ay 6ncesinde olmussa X5 risk artis|

* >40 y ve 5 yildan eski senkop hikayesi riski artirmiyor.
 Yastaki 10 yillik artislar dnemini azaltiyor.



BIRINCIL KORUMADA AKO YUKSEK RISK
FAKTORLERI

* Sol Ventrikiil Hipertofisinin Boyutu
e Kalinlikla dogrusal risk artisi

e >30 mm 06zellikle <30 y anlamli risk artisi
* Duvar kalinhgindaki her 5 mm artis ile risk x 2

* Ancak negatif 6ngdrdirici giuci diusik, cogu AKO vakasi <30 mm
bireylerde olusmus!

e 20 yilhik bir takip calismasinda <19 mm kalinlik sifira yakin risk artisi,
>30 mm %40 risk artisi

* Kardiyak MR ile de ayni 6lcim gecerli. SUphen varsa KMR. Ancak
kilavuzlar TTE Gzerine...



Left ventricular wall thickness predicts sudden
death im HCM

- 1.82

Incidence of sudden death,
percent per year

=15 16-19 20-24 25-29 =30

Maximal left ventricular wall
thickness, mm

INn a study of 480 patients with an HCM, the incidence of sudden
death during a 6.5-year follow-up was directly related to maximal
wall thickness. The incidence of sudden death almost doubled for
each S mm increase INn wall thickness.

HCM: hypertrophic cardiomvyopathy.



BIRINCIL KORUMADA AKO YUKSEK RISK
FAKTORLERI

e Siiregen Olmayan VT
e >3 V.vuru >120/dk hizinda. Tanim?

* Ozellikle >1 atak, >7 atimlik salvolar ve >200/dk ise risk artisi daha
belirgin

* Ozellikle <30 y grubunda riski x 4 yaptigina dair bulgular...

* Ancak HKMP toplumunun Holter kayitlarinda %30 mevcut. Pozitif
ongordurucu deger disuk...



BIRINCIL KORUMADA AKO RISK DUZENLEYICILERI

SolV Cikis Yolu Gradienti:

* Eski calismalarda risk artisi gosterilememis ancak son cok merkezli
calismalarda = 30 mmHg artmis risk faktort olarak ortaya cikiyor.

e Ancak tek basina ongorduricu gucu dustk. Diger faktorlerle kullaniimasi
anlamli.

* Gradient dinamik, sivi durumuna-ilaclara bagli degisiklikler...

* Cikis yolu gradientinin duguralmesinin riski azaltmasi net degil. Retrospektif
2 kohortta cerrahi myemektomi ile uygun sok ve AKO azaltiimis. Septal
ablasyon ile ilgili sonuclar genelde AKO acisindan negatif.



BIRINCIL KORUMADA AKO RISK DUZENLEYICILERI

Egzersize uygunsuz kan basinci yaniti:

* Egzersize <20 mmHg Sistolik KB yaniti veya maks egzersizde >20
mmHg sistolik KB dususu.

* HKMP toplumunda %33 gortlse de duslk bir PPD ile riski artirdigini
gosteren veri mevcut.

 Belirgin bir kriter degil. Gri bolgede yardimci...



BIRINCIL KORUMADA AKO RISK DUZENLEYICILERI

Kardiyak MR ile Ge¢ Gadolinium Tutulumu:

Fibrozis streci ile ilintili.
LGE bulgulari siregen olmayan VT ataklari ve SolV kalinliklari ile ilintili
bulunmus ancak diger risk faktorleri ile nasil kombine edilecek?

Bilinen ylksek risk faktorlerinden hicbiri olmadan SolV>%15 LGE
saptanan grupta risk x 2 saptanmis

Diger bilinen ylksek risk kriterlerine gore etkinligini degerlendirecek
calismalar devam ediyor... (Novel Markers of Prognosis in Hypertrophic
Cardiomyopathy)



BIRINCIL KORUMADA AKO RISK DUZENLEYICILERI

Tani sirasinda yas:
e <30y yuksek risk. Orta yasa dogru risk kaybolmasa da azalir...

* >60 y cok dusuk risk grubudur. Bu dusuk risk, bilinen yuksek risk
faktorlerinden 1 veya 2’si ile birlikte iken bile saptanabilmektedir.



BIRINCIL KORUMADA AKO RISK DUZENLEYICILERI

Yuksek riskli mutasyonlar:

* Ozellikle Troponin-T ve Beta miyozin agir zincir mutasyonlari (MYH7
basta olmak tzere) yuksek risk ile ilintili bulunsa da kanit az sayida
ailelerin kendi tyelerinden elde edilmis. Bu bulgulari genel topluma
vansitmak dogru olmayabilir...

« Mevcut kanitla gen analizi yaparak IKD karari alinmasi énerilmiyor.



NADIR YUKSEK RISK GRUPLARI

* SolV apikal anevrizma ile giden HKMP yillik %4.7 AKO riski 6ngoren
malign bir alt grup. IKD dustnulebilir... VT ablasyonu apikal anevrizma
cevresinde iyi sonuc verebiliyor. Nadir ablasyon alt grubu...

* HKMP toplumunu <%5’inde SolV EF <%50 «Burned out HCMP».
Artmig AKO ve sok orani mevcut. Konvansiyonel kalp yetersizligi
tedavisi yaninda IKD/CRT-D...



Sudden cardiac death and rmisk factors in
hypertrophic cardiommyopathy
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factors im patents withh obstruction.

ICD: mmplantable cardioverter-defibrillator.



2011 ACCF/AHA Guideline for the Diagnosis and
Treatment of Hypertrophic Cardiomyopathy

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines
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http://www.doc2do.com/hcm/webHCM.html
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HCM Risk-SCD Calculator
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2014 ESC Guidelines on Diagnosis and Management of Hypertrophic Cardiomyopathy (Eur Heart J 2014
— d0i: 10,1093 eurheartj/ehu284)

(Mahony C et al Eur Heart J (2014) 35 {30): 2010-2020

HCM Risk-SCD should not be used in:

* Paediatric patients { <76 years)

+« Elite/competitive athletes

« HCM associated with metabolic diseases {e.g. Anderson-Fabry disease), and
syndromes (e.g. Noonan syndrome).

« Patients with a previous history of aborted SCD or sustained ventricular arrhythmia
who should be treated with an ICD for secondary prevention.

Caution should be exercised when assessing the SCD in patients following invasive
reduction in left ventricular outflow tract obstruction with myectomy or alcohol septal
ablation.

Pending further studies, HCM-RISK should be used cautiously in patients with a maximum
faft vantricular wall thickness 235 mm.

HCM = hypertrophic cardiomyopathy; LV = left ventricular;
LVOT = left wventricular outfiow tract; NSVT = non-sustained ventricular tachycardia;
SCD = sudden cardiac death; VT = ventricular tachycardia



5-year risk of SCD using the HCM Risk-SCD model

Probability gcp at 5 years = 1-0.998 exp(Progostic index)

where Prognostic index = [0.15939858 x maximal wall thickness (mm)]

- [0.00294271 x maximal wall thickness?2 (mm?2)] + [0.0259082 x left atrial
diameter (mm)] + [0.00446131 x maximal (rest/Valsalva) left ventricular
outflow tract gradient (mm Hg)] + [0.4583082 x family history SCD]

+ [0.82639195 x NSVT] + [0.71650361 x unexplained syncope]

— [0.01799934 x age at clinical evaluation (years)].

@

www.escardio.org/guidelines European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF
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2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

Prevention of sudden cardiac death in patients with
hypertrophic cardiomyopathy
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I i plantation should be considern=sd
in patients with an estimated S-year risk
of suedden death == 6% and a life
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account the lifelong risk of caomplications
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2017 AHA/ACC/HRS Guideline for Management
of Patients With Ventricular Arrhythmias and
the Prevention of Sudden Cardiac Death
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Table &. Major Climnical Features Associated Wiith Increased Risk of
SCD im Patients With HCR

Established nisk factors™

Survival from a cardiac arrest due o Wi or WF 3749157455746

Spontaneous sustained VWT causing symocope or hemodynamuic
CoOMmpromise S7A4-1.57.4-5.57.4-6

Farmily history of SC D associated with HO A 5742557425

LW wvwall thickness =320 mirm 57-4-2574-3.57.4-33.57.4—24

Unexplained synocope within & mo 379 857.49-26

HE'.“.'—I' EH bE‘EtE 57 432 57 4—F5 57 -7

Abnormal blood pressure response durnmng exercise T 74557 42857.4—29

Potential risk rmodifierst

== ' =7 4= 57 435

Delayed hyperenhancement on cardiac MEI] 57437957 8-=289.57.4-54

WO T obstruction =7-94-2.57-a-4

Syncope =5 yw ago S7T4-8.57.4-26

High-risk subsetsg

LW anceurysrm 744057 4-55.57.4-55

IVEF =509 =74—=2
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KD ve HKMP

* Uygunsuz sok en iyi sekilde, cihazi uygun hastaya takarak onlenir!..
* 30/40 vb uzun tespit araliklari
* VF zonu>220

* DFT 6nerilmez (Yiuksek doz amio?)



SONUC:

e ESC Skorlama sisteminin de gercek yasam dogrulama verileri cok yiiz
guldurucu degil... (ESC skoru>%6 olan hasta orani %20 civarinda...)

* Hicbir risk skorlama sistemi mukemmel degil...

* Hasta bazli disinmek ve bazi dinamik risk faktorlerinin uzun soluklu
klinik takibi HKMP’de hayat kurtarici gérinmektedir...



