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L —— Dispne

TIPIK L e—, Dos gofasi agrisi
SEMPTOMLAR L —— Carpinti
L — Senkop

MUALICSNIN HODOFI

Semptomlari aradan galdirmaq: harakat kapasitesini ve
funksional sinifi yaxsilasdirmag




1.Ci Addim FARMAKOTERAPIYA /

MONOTERAPIYA

BETA

BLAKATORLAR

KALSIUM
KANAL
BLAKATORLARI

Ik secim / MONOTERAPIYA

Negativ inotropik tesiri sayasinde LVOT gradientini
azaldir.

Vazodilatasiya tasiri olanlar ( NEBIVOLOL,
KARVEDILOL ) KE'!

BB’lar tolere edilmedikde / MONOTERAPIYA

Azalmis LVEF varliginda tovsiyya edilmir

Yuksak gradientli HOKM ve Pulmoner
Hipertenziya barabarliyinde diggatli istifade
edilmelidir




2.Ci Addim B.B / VEROPAMIL
FARMAKOTERAPIYA / +

KOMBINATIV MUALICE DISOPIRAMID

 LVOT obstruksiyasi olan pasientds Pulmoner 6dem ve Hipotenziya
yaranarsa B.B’ lar ile kombinasiyada vazokonstriktorlarin
( FENILEFRIN , NORADRENALIN) istifadasi 6narilir.

 Pozitiv Inotroplar (DOPAMIN,DOBUTAMIN) kontraendikedir.

* Dehidratasiya, Vazadilatorlar ve Digoxinden gaciniimalidir.




3.Ci Addim — INVAZIV YONTEMLER :

Septal Reduksiya

Maximal tolore edilan
derman mualicasina
baxmayarad:

LVOT gradienti = 50
mmhg

Funksional sinif 3-4

Takrarlayan
senkoplar

Carrahi Miektomiya -

Morrow amaliyyati

eamndl  Alkol Septal Ablasiya

Maqgsad : Septal kitlenin azaldilmasi, obstruksiyanin regresiyasi,
semptomlarin gerilemasi




Septal Miektomiya — Morrow emeliyyati

dDaha genc xesteler

JKomorbiditesi daha az
xostalor

Basqa carrahi prosedur
daha planlasdiriimigsa
(CABG, Mitral Qapag
tamiri ve ya replasmani)




Alkol Septal Ablasiya _

CENTRAL ILLUSTRATIOMN Alcohol Septal Ablation for Obstructive Hypertrophic Cardiomyopathy: Key Messages

Liebregts, M. et al. J Am Coll Cardiol. 2007:70(4):481-8.




2 metodu birbasa mugayisa edan randomize klinik ¢alisma yoxdur ancaq
gradientin azalmasina, semptomlarin diizelmasina ve uzun dénam
sagqalim naticalarina tasirlarinin banzar oldugu dusunuldr.

: : Alkol Septal
Septal Miektomi Ablasiya
/ \ / \
VSD
Uzun hospitalizasiya AV BLOK / Pacemaker ehtiyaci

Daha invaziv prosedur Dah ¢ox tekrar midaxile

/ \




Table 4. Example Targets for Invasive Septal Reduction Therapies
Outcomes

30-d mortality

30-d adverse complications {tamponade,
LAD dissection, infection, major bleeding)

30-d complete heart block resulting in =5% <10%0
need for permanent pacemaker
<5%

hitral valve replacement within 1 v

More than moderate residual mitral =5% =5%
regurgitation

Repeat procedure rate

Improvement = NYHA class

Rest and provoked IVOT gradient <50
mm Hg

LAD indicates left anterior descending; LVOT, left ventricular outflow tract;
and NYHA, New York Heart Association.



CENTRAL ILLUSTRATION Management Guidelines for Hypertrophic Cardiomyopathy

Pragression
to NYHA N

Maron, B.). et al. J Am Coll Cardiol. 2022;73(4):390-414.

Personalized profiles dictating prognosis and effective management strategies in HCM shown belows that are aligned with the 4 specific adwerse pathways. Only about
10% of patients imcur =1 of these disease pathways. A5%A = alcohol septal ablation; EF = ejection fraction; HCM = hypertrophic cardiomyopathy: 10D = implantable
' cardiowarter-defibrillator; NYHA = Mew York Heart Association.




FIGURE 1 Management Strategies for HCM

A Management of
Heart Failure

Y
Usually

no

Symptom
drugs Progression
Progression to to NYHA IV
*— drug-refractory +
symptoms

Advanced age,
major comorbidities, or
strong aversion to

{A) Heart failure reversal; {(B) risk stratification and prevention of sudden death; and (€} atrial fibrillation and stroke prevention. *Based on proposal by Carrick et al™”
#With mowvel direct aral anticoagulants, or vitamin K antagonist warfarin (courmadin). #Usually after recurrent AF and wnswocessful trial of anti-arrfythmic dregs.

ALCE = angiotensin-converting enzyme; AF = atrial fibrillation; ARB = angiotensin receptor blocker; CPAP = continuous positive aineay pressure; EF = ejection fraction:
HCM = hypertrophic cardiomyopathy: ICD = implantable cardioverter-defibrillator; 50 = sudden death; WT = wentricular tachycardia.

) Marnn, B0 ot al ) Am Cadll Carfiol. FO023FR(4) 3 R0-414.



HKM XESTELERINDE UREK CATISMAZLIGI
IDARE EDILMESI

ACE/ARB
NOHKM BB
LVEF <50 % Mineralokortikoid Reseptor
UC semptomlari+ Antogonistlari
LOOP diuretikleri

UREK TRANSPLANTASIYASI:

LVEF < 50% olub optimal medikal mualicays baxmayarag NHYA sinif 3-4
olan semptomatik xestalar ve LVEF 250% olub ancaq ciddi Diastolik
Yetmezlikli NHYA sinif 3-4 olan semptomatik xastsler ti¢ctin dugunuls bilar.

Sagqgalimi NON-HKM xesteleri ile benzerdir.UIX'ne bagh UT olan xestelere
nisbeten ise daha yaxsidir




q HKM-de AF’nin IDARE EDILMESI F

U AF HKM xestelerinde gorilan an yaygin aritmiyadir.

O Patafizyologiyasi — LV daxili tezyiqgin yiksalmasi LA
remodelingi, Mitral Regurgitasiya, LVOT obstruksiyasi

d Prevelans — 22.5% ve lllik insidansi — 3.1%

L AF-lil HKM xestelerinde tromboembolizm Prevelansi —
27.1% |, illik insidansi — 3.8%

d LA> 45 mm olan SR-li HKM xestelerine her 6-12 ayda
bir 48 saatliq EKG holter monitoringi tovsiyye olunur.



HD INSTABIL : :
> KARDIOVERSIYA

Yeni AF —

Sdratli ventrikul cavabli AF-de ritm ( surat ) kontrolt Ggcin = B.B,
Verapamil , Diltizem
HOKM xastalarinde Digoxin KE!

Sinif 1C Antiaritmik preparatlar (Flekainid, Propafenon) QRS ve QT
intervalini uzadaraqg AF- Atrial Flutter kecgisina sabab olma riskin
gore Onarilmir.




O AF-li HKM xastalarinde Stroke riskinin hesablanmasi tgln
CHA,DS,VAS. scoruna baxilmasi tovsiyys olunmur.

O AF-si olan butiin xestalar hatta SR donduruldikdan sonra bele uzun
muddat Vitamin K antogonistleri (INR 2-3) ve ya Faktor 10A
inhibitorlari ile mualice edilmalidir.

O Ciddi LA dilatasiyasi olmayan ve dermana dirancli semptomlari olan
xastalara ve ya antiaritmik,antiakoagulan derman gabul ede bilmayan
xastolore Kateter Ablasiyasi dustunulmalidir.

0 Kateter ablasiyasi glvanli ve effektiv yontamdir. Ancaq tek prosedur
sonrasi rekurrens ehtimali 70%dir.

O Morrow amaliyyati ile birlikde carrahi ablasiyanin effektivliyi daha
yuksakdir. ( rekurrens ehtimali 36-51% )



ANI KARDIAK OLUM — RISK HESABLANMASI

RISK SKORUNA BAXILMAZ !!!
<16 YAS
ELIT IDMANCI

METABOLIK XESTELIK VE
SENDROMLARLA ILISKILI HKM

DAHA ONCE VT VE YA KARDIAK ARREST
ANAMNEZI OLUB SEKONDER
PROFILAKTIK ICD IMPLANTINA EHTIYAC
OLAN PASIENTLSR

U I ULUIVIU




AN ICD is reasonable (Z2a)
Y

Children |

Adultst 2 B

MO |
YES
_NO |
]
MNO

3

= Baron, B4 et al. J Am Coll Cardiol. 2023, T4 300-414.




Structural Derangements:
Septal hypertrophy
Mitral leaflet abnormalities
Subvalvular abnormalities
SAM/LVOT obstruction
Mitral regurgitation

Novel Procedures:

» Surgical papillary muscle realignment,
chordae removal, and mitral valve repair

= Apical myectomy

* Transcatheter mitral valve repair

* Radiofrequency septal ablation

*  High-intensity focused ultrasound septal
ablation

Molecular Derangements:

Actin-myosin cross-bridging

Myocardial metabolism

Sodium and calcium channels
Hyperdynamic LV function, impaired LV
relaxation and compliance

Myocardial disarray, fibrosis, and
adverse remodeling

Genetic Derangements:
* Genetic mutations in sarcomeric protein

Novel Pharmacotherapies:

Mavacamten, CK-274
Perhexiline, Trimetazidine
Ranolazine, Eleclazine
N-Acetylcysteine

ARBs, aldosterone antagonists

Gene-Based Therapies:
*  Allele-specific gene silencing
*  Embryonic gene repair using CRISPR/Cas9

Statins

Figure 1 Novel therapeutic targets in hypertrophic cardiomyopathy. (Left) Novel procedural approaches target cardiac structural abnormal-
ities in hypertrophic cardiomyopathy. (Middle) Novel pharmacotherapies target abnormal cellular processes in hypertrophic cardiomyopathy.
(Right) Allele-specific gene silencing and genome editing using CRISPR/Cas9 target the genetic underpinnings of hypertrophic cardiomyopathy.
ARB, angiotensin |l receptor blocker; LV, left ventricular; LVOT, left ventricular outflow tract; SAM, systolic anterior motion.

European Journal of Heart Failure (2020) 22, 228-240

doi:10.1002/ejhf.1715



MYH7 (beta Miozin agir zancir) ve MYBPC ( Miozin Binding Protein C)
mutasiyalari Miozinin haddinden artiq aktivienmasine, Cox migdarda
Aktin-Miozin carpaz korpularinin yaranmasina ve natics etibari ile
haddindan artig miokardial yigilmaya — Sol Ventrikul hipertrofiyasina
sebab olurlar.

Mhich |
Ikame=nt *




0
Mavacamten, sinifinda birinci, oral, /I\
0

allosterik , geri donusumlu bir miyozin N )-L NH
inhibitoruddr. M
Miyosin-aktin ¢carpaz korpularinin -~ N
yaranmasini angallayarak miyokardiyal H

kontraktiliteni azaldir

Mavacamten

2022ci ilden etibaran 2.5 mg, 5 mg

10 mg ve 15 mg'lik dozalarda FDA S ™
onay! almisdir. ‘ AM Z Y‘ 'S

FAZ 2 calismasi — PIONER — HCM

FAZ 3 calismasi — EXPLORER — (mavacamte n) ?cféﬁéudlﬁl%

HCM



e
Table 1 Results of clinical trials of novel pharmacotherapies for hypertrophic cardiomyopathy since 2010

Studylyear Patient population Patients (n) Therapy/dose Duration Change in Additional
peak YO, outcomes

(mL/kg/min)

PIONEER-HCM oHCM (NYHA =II, 11 open label Mavacamten 12weeks | +3.5(95% Cl - Reduction in

(Cohort A),™® background 10-15mg 1.2-5.9) post-exercise LVOT

2019 therapies daily gradient by 89.5 mmHg

discontinued) (95% Cl -138to
~40.7)

- Improvement in NYHA
class by 0.9 + 0.7
(P=0.02)

- Reduction in
NT-proBNP by
425 pg/dL

PIONEER-HCM oHCM (NYHA = 1I) | 10 open label Mavacamten 12weeks | +1.7 (95% Cl - Reduction in
(Cohort B),8 2-5 mg daily 0.0-3.3) post-exercise LYOT
2019 gradient by 25.0 mmHg
(95% Cl —47.1 to
-3.0)

- Improvement in NYHA
class by 1.0 £ 0.5
(P =0.004)

- Reduction in

European Journal of Heart Failure (2020) 22, 228-240 NT-proBNP by
doi:10.1002/ejhf.1715 81 pg/dL




Mavacamten Faz 3 calismasi :
EXPLORER - HKM

Dizayn : Randomize Cift Kor

Calismaya 251 nefer daxil
edilerak 2 grupa randomize
edilmisdir

e Mavacamten —n 123
e Placebo—-n 128 °

lzlom miiddati : 30 hefte °

Daxil edilma kriteriyalari :

Yas > 18
LVOT Gr=50 mmHg
LVEF=55 %

NHYA sinif 2-3

6 ay arzinds senkop ve harakatle ortaya ¢ixan VT kegmisi olan xastslar ¢calismaya

alinmamisdir






PERHEXILINE / TRIMETAZIDIN

TRIMETAZIDIN — Faydasi yoxdur

PERHEXILINE Avstraliyada antianginal magsadle istifade olunan oral
Karnitin Palmitoltransferaz 1 (CPT-1) inhibitorudur. CPT-1 inhibisiyasi
mitoxondriya yag asidlarinin alimini azaldir.
Erken faz preklinik calismasinda ( METAL — HCM ) harakat
kapasitesinda artis izlansa de Faz 2b Klinik ¢alismasi etkinlik aksikliyi ve
yan tasirlarinin ¢ox olmasi sababile erkan sonlandiriimisdir.

METAL-HCM,"?
2010

Perhexiline phase
llb crial

(NCTO2862600,

unpublished),
2017

Coats et al.,2°
2019

noHCM (NYHA = I,

peak VO, <75%
predicted)

noHCM and ocHCM
(NYHA =Il, peak
VO, <75%
predicted)

noHCM (NYHA = I,

peak VO, <B0%
predicted)

24 Perhexiline
22 Placebo

35 open label

26 Trimetazidine
23 Placebo

Perhexiline
100 mg daily

Perhexiline
dosed to
therapeutic
range

Trimetazidine
20 mg tid

24 weeks

16 weeks

12 weeks

Perhexiline: +2.1
Placebo: —1.3
P =0.003

-02 +2.7

—1.35 (95% C| —2.58
to —0.11) change
vs. placebo P = 0.03

- Improved

phosphocreatine to

ATP ratio (P =0.003)

- Improvement in

MLHFQ (P < 0.001)

- Improvement in NYHA

class (P < 0.001)

- Improvement in &-min

walk distance by
27 +46m

- Reduction in &-min walk

distance by 384 m
(95% Cl =71.1 to
—5.1) vs. placebo


Presenter
Presentation Notes
Miokardial metobalizm


RANOLAZIN / ELOCLAZIN

Har 2 malekul 1AL kanali inhibitorudur. Teorik olarak HKM-da faydali ola
bilacaklari dusunulmusdur .

RANOLAZIN FAZ 2 calismasinda subyektiv gostericilorde yaxsilasma olsa da
obyektiv dlctimlarda anlamli ferq yaratmadigi gorulmusdur.

Daha potent olan ELOCLAZIN inefektiv olmasi ile yanasi ICD aktivienmasinds
artis ile iligskilandirilmisdir.

RHYME,2 2016

RESTYLE-HCM,22
2018

LIBERTY-HCM?
(NCTO02291237,

unpublished),
2016

noHCM and cHCM
(NYHA =1l)

noHCM (NYHA
lI-1ll, peak VO,
<75% predicted)

noHCM and ocHCM
(NYHA =Il, peak
VO, <80%
predicted)

11 open label

40 Ranolazine
40 Placebo

86 Eleclazine

86 Placebo

Ranolazine 8 weeks

500—1000 mg
bid

Ranolazine 20 weeks
500-1000 mg

bid

Eleclazine 6 mg 6 months

daily

NA

Ranolazine:
+0.15+4.0
Placebo:
-0.02+43
P=083

Eleclazine:
+0.15+4.3
Placebo: +0.48 =/—
41P =042

- Improvement in angina,

Qol, and symptom
score

- No improvement in

physical limitation

- No change in MLHFQ
- »50% reduction in

premature ventricular
contractions in 671% vs.
33% in placebo
(P=0.04)

- No change in MLHFQ




Studylyear Patient population Patients (n) Therapy/dose Duration Change in Additional

peak YO, outcomes
(mL/kg/min)
Shimada et al,2* noHCM (NYHA 2I) | 17 Losartan Losartan 50mg | 12months  NA - Trend toward
2013 9 Placebo bid improvement in LY

mass (=5% in losartan

vs. +5% in placebo,
P =0.08)
- Improvement in LGE by
MRI {=23% in losartan
vs. +31% placebo,
P =0.03)
- Mo change in NYHA
class or MLHFQ
IMHERIT. 2015  noHCM and oHCM | 64 Losartan Losartan 100mg | 12months  MNA - Mo difference in change
(MYHA =I) 6% Placebo daily in LY mass
(-4 +12g/m? in
placebo vs.
3 +13gm? in
controls, F =0.6)
- No difference in LGE
an MRI
- No difference in METS

achieved on exercise

stress test

- Losartan was generally
safe and well-tolerated
in oHCM patients



I M noHCM and oHCM

aron et al, ™ 26 Spironolactong  Spironclactone | 12months  Spirenolactone: 0 - Mo difference in
2018 (NYHA =, age 27 Placebo 50 mg daily Placebo: +1.2 P =0.7 markers of collzgen
1855 years) synthesis/degradation
- Mo difference in fibrosis
by LGE on MRI
HALT-HCMZ noHCM and oHCM 29 M-acetyloysteine | 12months  MNA - Mo difference in LV
2018 (MYHA 1) M-zcetyleysteine 1200 mg bid mass or LGE on MRI
13 Placebo - Mo difference in
symptoms or &-min
wlk test
- High drop-out rate
limits conclusions
Mazgueh et al. > noHCM and oHCM 21 open label Atorvastatin 24months  MNA - Mo change in LV well
2010 (MYHA =) 80 mg daily thickness or LY mass
by echocardiography

- Mo change in NYHA
class

- Improvement in
LDL-cholesterol by
54%

- Discontinuation in 4
patients due to side
effects

- High drop-out rate
limits conclusions

ATR, adenasine triphosphate; Cl, confidence interval; LDL low-density lipoprotein; LGE, late gadalinium enhancernent; LY, left ventricular; IVOT, laft ventricular outfow
tract; MET, mewmbolic equivalent; MLHFG, Minnesota Living with Heart Failure Questionnaire; MRI, magnetc resonance imaging; WA, not avallable; neHCH, non-cbirructive
hypertrophic cardiomyopathy; MT-proBMP, M-terminal pro-B-type natriureths peptide; MYHA, Mew York Heart Assoctacion; oHCM, cbstructive hypertrophic cardionmyopathy;

QoL quality of life; VO, cxygen consumption.



RADIOFREKANS
ABLASIYA

RF ABLASIYA : Septal reduksiya ticiin koronar anatomiyadan
bagimsiz yeni minimal invaziv metoddur.

Ik olaraq Retrograd Aortik ve ya Transseptal yontamls elektroanatomik
ve ya exo klavuzlugunda icra olunmusdur

Ik RF Ablasiya inoperabl ve koroner anatomiyasi ASA U¢iin uygun
olmayan 19 pasiente icra olunub. Naticedas istirahat LVOT
gradientlerinde 62% azalma izlanib.Ancag Xastalarin 21%de Total AV

Blok , 1 neferde iste Kardiak Tamponad gercaklasib.




CENTRAL ILLUSTRATION: Percutaneous Intramyocardial Septal Radio-
frequency Ablation for Hypertrophic Obstructive Cardiomyopathy

Percutanesus insertion af the
radigfrequency needlie into the

left ventricular apex

The anterior and posterior septum
should be ablated to ensure the
effective relief of the left ventricular

autfow tract abstruction

Percutanesus Intra-myoacardial Septal Radiofreguency
Ablation could ablate the myecardium in the Left
anterior descending coronary artery tesritory
including the septal perforators

Liwen Liu et al. 3 Am Coll Cardiol 2018; 72:1898-1909.



TRANSAPIKAL RF ABLASIYA

2018-ci ilde 15 HOKM xestesi ile aparlian bir calismada yeni yontemle RF
ablasiya icra olunmusdur.

TEE musahidesi ile intraseptal RF elektrodu TransApikal yerlesdiriimisdir.
Neticede LV qalinhiginda 11 mm incelme, ortalama LVOT gradientinin
117-den 25e dusmesi, NHYA sinifinde yaxsilasma ve 6 aylig NT PRO
BNP gostericilerinde azalma izlenmisdir.

1 Pasientde Koronar Ven zedelenmesi neticesinde Kardiak Tamponad
yaranmisdir.RF enerjinin daha derinden ve Hiss Purkinye liflerinden
uzaqda verilmesi neticesinde Total AV blok ve ya Hiss destesinin Bloku
izlenmemisdir.



TRANSKATETER MITRAL QAPAQ TEMIRI -
MITRAKLIP

Transseptal yanasma ve
exokardiyografiya musahidasi
lle aparilan prosedur ilk dafa
daha 6nca Morrow amaliyyati
uygulanmig ancaq rezidual
SAM ve Mitral Yetmezliyi olan
pasientde icra olunmusdur.

1 eded Klip yerlesdirilmesi
sonrasinda LVOT
ostruksiyasinda ve Mitral
yetmezlikde azalma izlenmisdir.

European Journal of Heart Failure (2020) 22, 228—-240
doi:10.1002/ejhf. 1715



DIQQATINIZ V& S8BRINiz UCUN
TOSOKKURLSR.
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