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under a Creative Commons Attribution 4.0 International License.)

PEE FRIDLFRL | .
[ o P ol  LiE S
284
FhU La-
FHIDLFRIL AL L
P L Na* R

Faol

ca* —fursooman
ca? INBE
m r
Ca*
\ ADP ATP

AL s LERE
#1327 N !DﬁHU

TIAhLT

B3 HOCM DIEEREE L ZDIERE

(ROFEIHGTELR)RELL> TR, REICBATT 2 2 LAETH 2 (B2, £i).

—/i T, DRXIRBED S A2 v ¥4 v —3HHIA  ZoXkIHIckw74 ?X Y (ST V)T,

747XV L OMZESWTED, ATP OlIZK  SRX IRE.> DRX KA & - T, ATPase ififk

IRERT 7 F VNDREARDITE DOm0 EE L7 4 7 XV b «@?ﬁ%é\ﬁi‘ﬂ%ﬂfﬁﬂé ncw
436 Therapeutic Research wvol. 46 no. 7 2025



5, V747X FOHIEHIERT7 4 T XV
t DFIENZ 72 DI ITHRIE LT 223, DI
BN Ca® T REN ER L TT 7 F v D 3
T VRSN E, DRXIRFED S o »HH
Wz EN LT 7 F v EEETEE,
2 4> v ® ATPase §fiE23 100 51 E23% 2 &
DG I N TV,

I HCMRREICHEIFTZIAIVDIREE

EEYE HCM 0B b 2@ ix, Oyl a X
TYURIVBEDERIAEILH I AT VD
DRX/SRX FAEHD R (77 F VIchaTE
ZRED I A VPN Z 52 L) 1Tk
D, 77F V-S4 VAT 5L
TH EZ INZ LMYV a X 7 ORERET
Hob, FEBE, VLaX 7B TEAREET 50
TR IERE DL 2 X 7 & Hilg LT, DRX
WRED S A U2EM L, SRXREED S 2 v
DA LT % 80 52 H 00, i 2
T F -3 &Y UEEGIT XD R, O
DI VX —HE O, hfgEE, =Eav
TIATVARRPHERIINE EEZIOGN
2363943 g5 72 HCM O JHFBIE T Td 3
MYH7 (34> vHE$H) & MYBPC3 (34> v
WOy v 28) OBRIFY, Kvw7 45Xy
b ED A D DRX/SRXREICHE % 5.2
5 EDEIHENTETLBY,

V HOCM X9 % EWia

1 EWaER

HOCM (21 2 35BS I 13 B TS, AL
T LG, YUY LAF v 2)LERIEED D
% (®3)%, BHMWiIIZAT FLF I VA
BRI X BB A LS T A F v 2L DIETELE
HHIL, Ao LEEHER S ML A LT L
F v 2T X B Ca? T DIRAZIHIT 3 72 ik
RN O Ca?t LR 2 MIH T2, Y
7 L F v FOVEWRER IO RICE S5 b
T AF e 2V EMWWTT 5 2 L THINEN Nat i
EBETL, 20Uk FrUTL-ALsy
LA DSEIE L S 0, Ca T H3lliskic < &

INB 2L TRERMICHIEN Ca® DS T 28
DUGEIHET & LTI T3 &5 2 6 T0w 3
(B 3), 2o pifEERIx TNy HCM O
HTH 2 DN O RN 4 7 XA (3
Fv) OFIENCEENICERT 2 b0 Tldk
, BHIHIGT 4 9 2 v iz X Bl EA
T2EEZONS, WTNORRELEHIK L
EDHMEIZRENT V20, DEERE, DlEks
W, EEHARORE IR+ RGANH
24650 BN, AL AEHISE, &R Y
7 LT v FOVERERRIIZNETNDA A U F v 2
WICTERT 228, HlinERIcb B2 5 2
%, 207D, BIEMIEE, ALy AFEHERIE
wIR, 7 FYU 7 LF e 2OVERERIE QT TR %
EoRIERAE &I N 2Y, 20X HOCM
T B BETER, AL AEHIEE, SR Y
%7 I T OV TR 3D B D S 25 Ui 2 3 A
ZEH (BEMEZJIfER) oz z 2 /5
(Bt FE ) 12 & O SR 2 RIS 223, [FRE
IZIRIRR QT EE &\ o 7 AR EIRIE I 0
D5, FEEKTIIENWNEER 7 — 2035 %,
HCM B TIHAER DS T b BN L
KR LT3 &) #GEnd ho, EBiiA6E
FFPHRTFUATCTH 22, EBIHAEE X B U
WTIFHE I TS H Loy AEPEE, S
FUYLF v FOLEBEFETIIZE TV ANZ L
V, E SR L 7 DR 72 £ DG o
W EITOWTIE BIHEWTRY, AL L
PO, F b UYL F v 2OV CHi
HBY, ZOHPIIRENTH 3,

2 INALTVOERER

NA LT FDE S A Y v ATPase IZR$
BRI DO 22 7 1 257 v 7 [HERT
HY, HCM TR D 5 3 5 @R 72 L5 I 1 %
WIS 2 (B 2)%5%) ) WEfr o st & i3 57
D, HCM DJRERBIET TH L2 L a X 7D
I 2 AE & L g0 ch b, H
ATHIHTHOCM I x93 % B L 72
T H 2, F7kE, EU, hETIEHAICR
AL TTTITEAR SN TV,

2N DT DN D RIS X

Therapeutic Research wvol. 46 no. 7 2025 437



NTEY, invitro ITBWT A LT VI, il
DEFEIERAER CRf, SFEE) SA> v
AT S A > e LT 10 520 E &R
%7~ L 7=, 50% inhibition concentration (ICs,)
e b I AT VI LTI 071 uM, 7
DS Ay, 9 FEHI Ay, =7 Y
S S A T TR L TR ENZE 047 1M,
5.85uM, 50 uM DL 1 TdHh - 759,

~/N7 L7 %, chemo-mechanical cycle IZ
BOTHIRMICHR OIS ARED S 4> v 2
SEL LT 5, fEARELTIRINE
TOMZRICE D PillGHEZHE T2 2 & THilw
EARENDOBITRIIE T 23929 2 L 2
> VIE % SRX IRAE (OFF IRAE) e @b s &
% 2 LTI RILF —Hify Rl SRX IRAED FTE
HEZBME 292 LI > Tw
5, 2D, BEGT 7F -4 UFEED
WAL, @RENEE?RA T 2 2 LT, JhiREE &
EEav 7547 v An%ET (K2,
fi)o £7c, 7 ADWAKTIE D 3 D30 D
lig 2 B L, SHELE B3 2 2 & bR
INTWL29,

V INALTYOEMEEREE

RNH LT KT 2 ERME LRI
¥ TIZE b I 3 DO MR RE CHGEE S 1
72 2 DN CHE S i 7T & R HEEER
T& Y (EXPLORER-HCM %%, VALOR-
HCM ZRERSD) | 1 I3 [E N CHEM S i 4 —
7'V 5 )Ll (HORIZON-HCM #tB#?) <
H5 (KL, EHEICEVTYH 75 RAR
% (EXPLORER-CN &%) 23f7bisz,
HED G TIE, <A LT v ORIk
2 EBMZAE Dk, New York Heart Associa-
tion functional classification (NYHA) 7 7 2 ®
WEE, B QoL DuGE, wHEfE/AINARE (septal
reduction therapy : SRT) ~DOBATFDHIA, N
A X2 —H—DUREDEE SN, EIBEW
WAt &0 MRI S 12 T LVOTO, /Dl
MBS, EERR, SRR E S OSGEEDL D
51, DIEHE~NORR LRI N,

GEMEDFHII T, WA ClfT L THIiI
7 i PR BUBROS 59.61.60) -0 ST B 70 22 eV ASTHE R
STz, ENTHEES KRBT, HA
ANDOLEEM 7T 7 7 £ WIHEINEIR R & K&
CRZ2HDIE% L, HRNREDO R LD
BaR@AvsNhrok?, FEHRRICL A
#&th 1113 HORIZON-HCM 5% ¢ 13 0 #,
EXPLORER-HCM i{B*Y T i3~ N L 7 i
<2#, 77X AT 14, VALOR-HCM ik
BV CIRET OBl Ch ot Fho, AEBIH
F (LVEF) OET (50%Aii) (¥ HORIZON-
HCM %< 1441, EXPLORER-HCM T~
NALTVRETH, 77 % FHE2 4], VALOR-
HCM BV ClE= N h b7 U RE2 B RD 5
nrend, TRTOEFEBHRIEICI D EHEL 72,
LVEF O VI O TcHE T LA2b D
@, the American Society of Echocardiography/
European Association of Cardiovascular Imaging
guidelines IZ & & & 172 BEHEE I T H 2 52~
4% DHIFANTH - 7z, EHIfTbn iR
DR 72 LVEF DR T % Fiv 22 laetE 23 &

D, #WYke=%) v, HERHPEETH
2EEZoNs, v N\H LT vORHOLRENE
SR DRI D TR E T O B Ak %
5B ORI HERKTHO T E TV
2L I NTED, v ALTFVDH
B DRHE & LMD L CTHEES 1T %,
HADLIHEIGER AT A F 74 >~ (2018 FLkE]
i) THEEEZ LT\ B HCM AR IE B TSR
AN LGRS TH Y, DAYV
BHSESRIZE M ST W22 nne, 2025 48 3 HIC
TEH S NIDAEBIEST A B 74~ (2025 4
) Tld= 3 A F >3 HOCM JARERICH
mEi, BHEWIHED 2 VIF AL 7 LFEGERIC
T2 TR 3 X OV TR A 2 i s PR ZE 1 ff
VIER DU, EENAREOWEZ HVE L7
fHATHEERE (7 92 1, ZEF Y AL L B-R)
INTVLBY, F722023 4, 2024 (Elc N Z
N ET E 4172 European Society of Cardiology,
American Heart Association ® HCM 2’4 F 7 A
VY, AAERO HOCM IZ R T 2R3 & L

438 Therapeutic Research wvol. 46 no. 7 2025



(%9°€) 1499/ : dskar £ £ -
(%9°€) 16 9S/T : k2L T thyce -
(TG 7eye) % 2 2 ¢ 4% 1¥S

(100°0>¢ “%68G : 2)
(%8°9L) li6) 9S/€V sk ar £ £ -
(%6°LT) 116 9G/0T < LT Erce +
Ol

(S0000=¢ “%¥6T : 5)

(%TLT) 14 821/2 : 4tk £ L -

(%99€) 114 STT/SV : A LT L -

DB MO T 37 LY

Gl (£ 0ULN0 T ZAEO
AT VHAN C<¢ B oy urw/33/Tw
0'¢ O°OAd £134 £ MO @A T QLAY

(SHww

782 W 0E SHWWI'GY: L J £ ¥ —)
(BHWW 6'6F— ‘G'TL—) SHWW £'09—

(ID 9%56) EyFZZuhH LONT HI I (T,

SR O TS 2B 9T | VHAN C<¢ ‘N By o] vq uu/3/ T T (0°0Ad ) B3 OZH LOAT [ERE A
B TRZI LR LIS QHE T B R ML | I AL ABFOE QUL VLY — | BUYER T AL ABE0E QQAR YL LY — KM G o
UV WBEEH g
CUVEMEEN RO | i Y CH T L £ BRI ¢ (JAT CYNMBEEY ‘2CF (JAAT
21 (AAT ‘S8 LONT N AL 0) FHMOBW—x | S8 LONT s 4y ) OB — T | Wi LONT S LA ) OB — Ty
VYV BHRIE 2T IR E Y VYRI5 3 (T SWS | LB BB ORI 9~C VB3 ( X SWS | MZED B O[IE 9~ 1SR H3# ( X Swgg (BT H
TYT%09 s¢ JIANT & @@ &
S o [} P DR X VIR R S @2 E 210 LD
FHE I <0272 LS <GS R ERE YL « s b0 -
G @O SHWW 06 (¢33 LOAT
OBV IMERCR 2 F A AN ST, e FrEL -
UG Q@ELFEYROIH [ i
B0 QRN RIE (FIATE) 2R B 385 T SHWW G s¢ 235 H LOAT O IER: Y SHWW G @241 LOAT (00 B [HE
QU VHAN ) U9 @EEGBKENE) > 1 RPEMIMLOF | FIZL R LA HHRZOML A== (0 4%+ | FIU R LA T ORL A== (04X -
H 69 Qe @ 213 L1259 B TSR SO - s - Y SHww og o Yq SHww g
IV | sCZEHH LONT N A LA CORIL A== (4% + | sS@EWHLONT LA ORG A == (4 -
O SR 6 22 B 2 g 0 4 YT 2 LR 203Gt LS GiERE) JYA%GS ¢ JINT Ofg A =—( 4 ¢ -+ TY3%09 s¢ JINT Ol ~A=—( 4 ¢ -+
S CHFAFETINA G (r 1108) 2 V£ d b & VHV/400V FITE 24 2 F 11 HEL0 38390 VHAN - TR LR 3 L3 VHAN « | e i @ &

(sl T H 1) SWSr 0I ‘S ‘GG

(9l TH T) SWEr ‘01 ‘S ‘6g

(sl T H 1) Swer ‘01 ‘6 ‘Gz ‘T

CRE) HSE K

91 0€ (AL E=E) 08 | (B [Hlifts%1e
i 9S : s ar £ £ - figh 82T = Hsr £ £ -
16} 9G + HEAR LT Ly - 16} €CT : A LT Ly -
figh 21T fig) 162 fi4) 8€ AR
VRN FEH] @ @seUREO (LIS) 3N/ R IRV R e RV T T T ARG
[k (N ZEEZYH) H#CT Y H Y
BN R R =R R e PR3- T e Y AA VR BT O e AR R a2 L YRR NGIF AL e LN

1909 NOH-JOTVA

(6¢3s NOH-JHIOTIXH

(@WOH-NOZIMOH

B-YEHIEOALTUN2AYNEHZEZENOOH 1%

439

Therapeutic Research wvol. 46 no. 7 2025



RGN ch 0 LIS B
TO AT IO THE FEANHES A *0Ad TR VT MIFHEER : IWOOH  ‘UONEIISSE]D [EUONDUNy UONEDOSSY 1Ie9H 10X MON : VHAN “B¥ & ¥ (L h VHE - By INgoxd
SIN CHIHUEY ¢ LOAT ‘SEINHEY  JUAT (LoY— (&AM EEEIET & LAY L AK D (SSO-) DO L A= o | f@d : LU TA=wo | fEdd : UL

V220G 3 M -
1 %08 JIAT
< ch &3¢ >

T RE R UENE N BT 2 PR T 3
(fleh QU Ln)

[[RES AA

i) € JE A LT Gree -

DT APLO OFHIFE

%20 G 3 kbl -

YA TW/3U000T FGRISE b
CUBHE T %08 s JINT 20 7

1% -
LK% 08 AN T
g >

CY N3 AMh @YY MK SWT OE MY
(Teh) 14 7T -

: 3T IO T

2 BRI 2 VO I ch S

(Uflth) 14} G -

(8ich U ) D TW/8U000T F RIS ch 350
S B 21T A %08 s¢ AANT 20380 ch G 3% X4 DA U BHHO 2T T %08 s¢ AANT 218 rh 574
(40ch) g} S A LT Gy - fig) L HEA LT threx (k) 41 - HeT
T 906 JHAT T Y906 JHAT N9 06 JHNT | h/ Ml b £ 7
< lach > <gFlach > <geFch 53> | v R MO M
(WNe) 4Tk ac L -
A2 % 3 - (2 BT 142 AL T Erce -
e fongHEEl T P ORgHEEE
RE7RE = 2 AVAR Pyigy:Hracs -
T HALT Yy - WYY A LT Gy -
D (RSN B B G D (RSN B B S
EPRS /RN 2 W AVAR 0T[4 1T fsrar £ L -
VI E: HALT Frex - T OT : 2 L7 (face - (H0E) 14T 2 B
DEHER Y E DEHER Y EE fih 0 ATeh & TG HEEY
[ = AV AR igh TOT : s £ £ - Heige: BEEHTEH
() TV @ A LT e - figh SOT = R L7 Gy - S gy (TR BEE W7
EHEN EHEN i) ¥2 : BHEEY B LR AR
HF O 1U12 EF700Ad ‘gOoS-DSINOH B
‘ANFOId-IN ‘SSO-DOOM “ZE¥li-H LOAT ) B e - ‘SSO-DOON  “¥HH LONT M HIEE - | WYF O TUL TR ANOId-IN ‘SSO-DIJY -
EROTAFH 1 OB 38547 VHAN - EROT A% 1 0¥ 385471 VHAN - FNOT WAFH 1 OHLBE T VHAN -
SOEANBEOE QYA Y LL— SOEANBEOE QYA Y LY — S OEAPBEAOE YAy LL— [EREF A
CHU DGR LAE N HE O LT CHU DRI AL N HE O L YU DLEMLNE N HE O LT B R AR

1909 NOH-JOTVA

(6¢3s NOH-JHIOTdXH

(@WOH-NOZIMOH

(RCC) E—EEBHMEOALTUN 2N EXZEENOOH T %

Therapeutic Research wvol. 46 no. 7 2025

440



EXEHLasT HCMDH LD AT

ﬂﬂ&ﬁ#“?;n?'.’?f".fﬂﬁ

THALF I BBLIHCMDH L AT
AMGEEA L ToF el

. FER) e

b L W T .

LWL T

o W e N

?'-:J'f..atla BLTLEES
8 Eao~

. Etc.lﬂli
+ MEEL
= ERELI-%LaXT

UL - Fas~20%

* ALTSATLART
* BLhf-%NaAT

< pHRDZhEY

» HHEF

TOFLEEEL TV L

+ AMEREORR

- BEmE SR

+ GHMRDZHEYOET

s GEHEIALY—HMORE
» 2UFTSATLAOEL

4 HCM 8LUIYNDLTVEREROYILIX T DEEF)

TLfi S Ay vHFEMNEMINTED,
HOCM BFIH§ 2 BHMiFE E 221 h >
LR A L LT, £ i3l
SR AT O B IR 2 BAIE L & L
T, DAY VIHEESHEREI TV S

Vi SEORE

RNALTVIEBFEORERERL D,
HCM D FEREMET (C IE B0 2> D RIS/ L
THBIN AR DEEELRET 2 (K
4)576~7) | SR X OVEIE T T ohER
N2g =N A bT v B 5T X 2RO RiilE: & &
BB S EMEIEEINTw3, $, w7
LT AL, BN ZEIED & PR OKER
DB O IEISI S E WS 503, Th
5 2B 2 1EEN T — & 1I3BR S TIEAT
TTHY, SHRDOI LRI E D,

N LTV IRFRETH DK T74% H
CYP2C19 12, #718% 7% CYP3A4 12 X - T3
XN 20, HAANTIE15%DHE AT CYP2C19
poor metabolizer 23ETES 5 & DHH3dH 270,
2D, amxmacmmu%m%mnﬂ?
ZBHEA, FEAZOHT 28540, EHLS
NI (BFIR0) qféwl_@J&:vn‘jj
LT v DR ET ) BEDH 57, F1,
HAMGESYEA L) T2 Nh AT v O IEH
BT 327 — b A v b 5 1R (2025 48) ) A3
FHEhTn3™,

2 NH LT FEBE HOCM DI D A 53
KR I T35, GEGE HNCM 255 & L

TBET bbb Tw %, fEREME HNCM %2 4R
L L7 AR (MAVERICK-HCM i) 4
T L, M (ODYSSEY-HCM ik
B % EfihTd 54, T EAMGEH 1K
INLpoll EBPRNETINTE, 51,
ODYSSEY-HCM illifift RO G FE R S 1 5
FTETH 5, if:, BE RG> S Do e
F U AR POMNCETIINED SN TV 503, 5%

i%%FFT@T Z OEMZIT, EEIK
T2 D OIGERPRE L EZ 5N D,

[FIBER] SRR TR EFIHL D 720, 1A,
BIE7TIVRA L - A4 ¥ —R A7 4 THRAESHOH:
BTH 5,

[ 8] AFOMERICH7->TIE, FFOHRICHED
WT, ZYARML 2 Y= 274 THhASH0OY
J#EE 1, Springer Health+ /112 2 % (PhD, CMPP),
JEH%E%3, writing support {77z, ZUlBb 2 E S
F7VARIL oA Y= 274 TSR L 72,

X (73

1) Elliott PM, Anastasakis A, Borger MA, Borggrefe M,
Cecchi F, Charron P, et al. 2014 ESC Guidelines on
diagnosis and management of hypertrophic cardio-
myopathy: the Task Force for the Diagnosis and
Management of Hypertrophic Cardiomyopathy of
the European Society of Cardiology (ESC). Eur
Heart J 2014;35:2733-79.

2) Ommen SR, Mital S, Burke MA, Day SM, Deswal A,
Elliott P, et al. 2020 AHA/ACC Guideline for the
Diagnosis and Treatment of Patients With Hyper-
trophic Cardiomyopathy: a Report of the American
College of Cardiology/American Heart Association

Therapeutic Research wvol. 46 no. 7 2025 441



3)

4)

w1
=

6)

7)

8)

9)

10)

11)

12)

13)

442

Joint Committee on Clinical Practice Guidelines. J
Am Coll Cardiol 2020;76:€159-e240.

de la Morena Valenzuela G, Florenciano Sanchez R,
Garcia Almagro FJ, Gonzalez Caballero E, Pascual
Figal D, Soria Arcos F, et al. Functional assessment
of patients with hypertrophic cardiomyopathy by
maximal oxygen consumption (Article in Spanish).
Rev Esp Cardiol 2003;56:865-72.

Masri A, Pierson LM, Smedira NG, Agarwal S, Lytle
BW, Naji P, et al. Predictors of long-term outcomes
in patients with hypertrophic cardiomyopathy
undergoing cardiopulmonary stress testing and
echocardiography. Am Heart J 2015;169:684-92 e681.
A, ALhdfs. DREZRA A4 P74~ (2018
UG . TEREHEATA B 74 ) —X, 2019,
Maron MS, Olivotto I, Zenovich AG, Link MS,
Pandian NG, Kuvin JT, et al. Hypertrophic cardio-
myopathy is predominantly a disease of left ventric-
ular outflow tract obstruction. Circulation 2006;114:
2232-9.

Nagueh SF, Bierig SM, Budoff MJ, Desai M,
Dilsizian V, Eidem B, et al. American Society of
Echocardiography clinical recommendations for
multimodality cardiovascular imaging of patients
with hypertrophic cardiomyopathy: endorsed by the
American Society of Nuclear Cardiology, Society for
Cardiovascular Magnetic Resonance, and Society of
Cardiovascular Computed Tomography. ] Am Soc
Echocardiogr 2011;24:473-98.

Rangaraju A, Calambur N, Nallari P. Epidemiological
and clinical analyses of hypertrophic cardiomyopa-
thy. Journal of Medical and Scientific Research
2015;3:9-16.

Palandri C, Santini L, Argiro A, Margara F, Doste R,
Bueno-Orovio A, et al. Pharmacological manage-
ment of hypertrophic cardiomyopathy: from bench
to bedside. Drugs 2022;82:889-912.

Mg, HAIEEG 2/ H AR LA 2R,
2025 FURETIODAREHA A 74~ 2025,
Maron BJ, Ommen SR, Semsarian C, Spirito P,
Olivotto I, Maron MS. Hypertrophic cardiomyopa-
thy: present and future, with translation into con-
temporary cardiovascular medicine. ] Am Coll Car-
diol 2014;64:83-99.

Hada Y, Sakamoto T, Amano K, Yamaguchi T,
Takenaka K, Takahashi H, et al. Prevalence of
hypertrophic cardiomyopathy in a population of
adult Japanese workers as detected by echocardio-
graphic screening. Am J Cardiol 1987;59:183-4.
Terasaka N, Spanopoulos D, Miyagoshi H, Kubo T,
Kitaoka H. Estimating the prevalence, clinical char-

14

15

16

17

18

19

20

21

22

23

fuy

N2

=

~

=

=

=

~

=

=

acteristics, and treatment patterns of hypertrophic
cardiomyopathy in Japan: a nationwide medical
claims database study. J Cardiol 2023;81:316-22.
Ikeda Y, Yamamoto T, Torigoe M, Casaes Teixeira B,
Laurent T. Prevalence, patient characteristics, and
treatment of patients with hypertrophic cardiomy-
opathy: a Nationwide Payer Database Study. Cardiol
Ther 2025;14:71-86.

Enzan N, Matsushima S, Ide T, Kaku H, Tohyama T,
Funakoshi K, et al. Clinical characteristics and con-
temporary management of patients with cardiomy-
opathies in Japan- Report from a National Registry
of Clinical Personal Records. Circ Rep 2021;3:142-52.
Minami Y, Haruki S, Kanbayashi K, Maeda R, Itani
R, Hagiwara N. B-type natriuretic peptide and risk
of sudden death in patients with hypertrophic car-
diomyopathy. Heart Rhythm 2018;15:1484-90.
Miyamoto Y, Kubo T, Ochi Y, Baba Y, Hirota T,
Yamasaki N, et al. Clinical features of heart failure
in patients with hypertrophic cardiomyopathy in a
regional Japanese cohort- Results from the Kochi
RYOMA Study. Circ J 2022;86:1934-40.

Kitaoka H, Kubo T, Okawa M, Takenaka N,
Sakamoto C, Baba Y, et al. Tissue doppler imaging
and plasma BNP levels to assess the prognosis in
patients with hypertrophic cardiomyopathy. ] Am
Soc Echocardiogr 2011;24:1020-5.

Kubo T, Baba Y, Ochi Y, Hirota T, Yamasaki N, Kawai
K, et al. Clinical significance of new-onset atrial
fibrillation in patients with hypertrophic cardiomy-
opathy. ESC Heart Fail 2021;8:5022-30.

Minami Y, Haruki S, Yashiro B, Suzuki T, Ashihara
K, Hagiwara N. Enlarged left atrium and sudden
death risk in hypertrophic cardiomyopathy patients
with or without atrial fibrillation. J Cardiol 2016;68:
478-84.

Saito C, Minami Y, Arai K, Haruki S, Shirotani S,
Higuchi S, et al. Prognostic significance of the
mitral L-wave in patients with hypertrophic cardio-
myopathy. Am J Cardiol 2020;130:130-6.

Higuchi S, Minami Y, Shoda M, Shirotani S, Saito C,
Haruki S, et al. Prognostic implication of first-
degree atrioventricular block in patients with hyper-
trophic cardiomyopathy. J] Am Heart Assoc 2020;9:
e015064.

Kubo T, Baba Y, Ochi Y, Takahashi A, Hirota T,
Yamasaki N, et al. Sudden cardiac death-relevant
events of hypertrophic cardiomyopathy in a
regional Japanese cohort- Results from the Kochi
RYOMA Study. Circ Rep 2020;2:433-9.

24) Haruki S, Minami Y, Hagiwara N. Stroke and

Therapeutic Research wvol. 46 no. 7 2025



25)

26)

27)

28

=

29)

30)

31)

32)

33)

34)

35)

36)

37)

embolic events in hypertrophic cardiomyopathy:
risk Stratification in Patients Without Atrial Fibrilla-
tion. Stroke 2016;47:936-942.

Kubo T, Kitaoka H, Yamanaka S, Hirota T, Baba Y,
Hayashi K, et al. Significance of high-sensitivity
cardiac troponin T in hypertrophic cardiomyopathy.
J Am Coll Cardiol 2013;62:1252-9.

Matsumori A, Furukawa Y, Hasegawa K, Sato Y,
Nakagawa H, Morikawa Y, et al. Epidemiologic and
clinical characteristics of cardiomyopathies in Japan:
results from nationwide surveys. Circ J 2002;66:
323-36.

Tharp C, Mestroni L, Taylor M. Modifications of titin
contribute to the progression of cardiomyopathy
and represent a therapeutic target for treatment of
heart failure. J Clin Med 2020;9:2770.

Tajsharghi H. Thick and thin filament gene muta-
tions in striated muscle diseases. Int J] Mol Sci
2008;9:1259-75.

Marieb EN. Human Anatomy and Physiology. 9th
ed: Pearson; 2013.

Trivedi DV, Adhikari AS, Sarkar SS, Ruppel KM,
Spudich JA. Hypertrophic cardiomyopathy and the
myosin mesa: viewing an old disease in a new light.
Biophys Rev 2018;10:27-48.

B, EENY LV a X PHIEFNC X 2 DR
WD, EEERPE 2019;28:50-6.

Tsukamoto O. Direct sarcomere modulators are
promising new treatments for cardiomyopathies. Int
J Mol Sci 2019;21:226.

Wong YW, Haqqani H, Molenaar P. Roles of beta-
adrenoceptor subtypes and therapeutics in human
cardiovascular disease: heart failure, tachyarrhyth-
mias and other cardiovascular disorders. Handb
Exp Pharmacol 2024;285:247-95.

Nag S, Trivedi DV. To lie or not to lie: Super-relax-
ing with myosins. Elife 2021;10:€63703.

McNamara JW, Li A, Dos Remedios CG, Cooke R.
The role of super-relaxed myosin in skeletal and
cardiac muscle. Biophys Rev 2015;7:5-14.

Anderson RL, Trivedi DV, Sarkar SS, Henze M, Ma
W, Gong H et al. Deciphering the super relaxed
state of human beta-cardiac myosin and the mode
of action of mavacamten from myosin molecules to
muscle fibers. Proc Natl Acad Sci U S A 2018;115:
E8143-52.

Jani VP, Song T, Gao C, Gong H, Sadayappan S, Kass
DA, et al. The structural OFF and ON states of myo-
sin can be decoupled from the biochemical super-
and disordered-relaxed states. PNAS Nexus 2024;3:
39.

Therapeutic Research wvol. 46 no. 7 2025

38)

39)

40)

41

~

42

~

43

N

44

=

45

N2

46

Nl

47)

48)

49)

Toepfer CN, Wakimoto H, Garfinkel AC, McDonough
B, Liao D, Jiang ], et al. Hypertrophic cardiomyopa-
thy mutations in MYBPC3 dysregulate myosin. Sci
Transl Med 2019;11:eaat1199.

Alamo L, Ware JS, Pinto A, Gillilan RE, Seidman JG,
Seidman CE, et al. Effects of myosin variants on
interacting-heads motif explain distinct hypertro-
phic and dilated cardiomyopathy phenotypes. Elife
2017; 6.

Ho CY, Mealiffe ME, Bach RG, Bhattacharya M,
Choudhury L, Edelberg JM, et al. Evaluation of
mavacamten in symptomatic patients with nonob-
structive hypertrophic cardiomyopathy. ] Am Coll
Cardiol 2020;75:2649-60.

Nag S, Trivedi DV, Sarkar SS, Adhikari AS, Sunitha
MS, Sutton S, et al. The myosin mesa and the basis
of hypercontractility caused by hypertrophic cardio-
myopathy mutations. Nat Struct Mol Biol 2017;24:
525-33.

Sequeira V, Bertero E, Maack C. Energetic drain
driving hypertrophic cardiomyopathy. FEBS Lett
2019;593:1616-26.

Spudich JA. Three perspectives on the molecular
basis of hypercontractility caused by hypertrophic
cardiomyopathy mutations. Pflugers Arch 2019;471:
701-17.

Marian AJ. Hypertrophic cardiomyopathy: from
genetics to treatment. Eur J Clin Invest 2010;40:
360-9.

Schmid M, Toepfer CN. Cardiac myosin super relax-
ation (SRX): a perspective on fundamental biology,
human disease and therapeutics. Biol Open 2021;10:
bi0057646.

Dybro AM, Rasmussen TB, Nielsen RR, Andersen
M]J, Jensen MK, Poulsen SH. Randomized trial of
metoprolol in patients with obstructive hypertro-
phic cardiomyopathy. ] Am Coll Cardiol 2021;78:
2505-17.

LiY, Liu J, Cao Y, Han X, Shao G, Zhou X et al. Pre-
dictive values of multiple non-invasive markers for
myocardial fibrosis in hypertrophic cardiomyopathy
patients with preserved ejection fraction. Sci Rep
2021;11:4297.

Hamada M, Shigematsu Y, Ikeda S, Ohshima K,
Ogimoto A. Impact of cibenzoline treatment on left
ventricular remodelling and prognosis in hypertro-
phic obstructive cardiomyopathy. ESC Heart Fail
2021;8:4832-42.

Hamada M, Shigematsu Y, Inaba S, Aono J, Ikeda S,
Watanabe K, et al. Antiarrhythmic drug cibenzoline
attenuates left ventricular pressure gradient and

443



50)

51)

52)

53

N

54)

55)

56)

57)

58)

59)

60)

444

improves transmitral Doppler flow pattern in
patients with hypertrophic obstructive cardiomyop-
athy caused by midventricular obstruction. Circ J
2005;69:940-5.

Toshima H, Koga Y, Nagata H, Toyomasu K, Itaya K,
Matoba T. Comparable effects of oral diltiazem and
verapamil in the treatment of hypertrophic cardio-
myopathy. Double-blind crossover study. Jpn Heart
J1986;27:701-15.

Losse B, Kuhn H, Loogen F, Schulte HD. Exercise
performance in hypertrophic cardiomyopathies.
Eur Heart J 1983;4 Suppl F:197-208.

Sorajja P, Allison T, Hayes C, Nishimura RA, Lam CS,
Ommen SR. Prognostic utility of metabolic exercise
testing in minimally symptomatic patients with
obstructive hypertrophic cardiomyopathy. Am J
Cardiol 2012;109:1494-8.

Magri D, Limongelli G, Re F, Agostoni P, Zachara E,
Correale M, et al. Cardiopulmonary exercise test
and sudden cardiac death risk in hypertrophic car-
diomyopathy. Heart 2016;102:602-9.

TYVAIN - A X —RARA7 A4 THRAEH. A4
YA A RC A TR VIRATSCHES 1], 2025.
Green EM, Wakimoto H, Anderson RL, Evanchik
M], Gorham JM, Harrison BC, et al. A small-mole-
cule inhibitor of sarcomere contractility suppresses
hypertrophic cardiomyopathy in mice. Science
2016;351:617-21.

Kawas RF, Anderson RL, Ingle SRB, Song Y, Sran
AS, Rodriguez HM. A small-molecule modulator of
cardiac myosin acts on multiple stages of the myo-
sin chemomechanical cycle. J Biol Chem 2017;292:
16571-7.

Auguin D, Robert-Paganin ], Rety S, Kikuti C, David
A, Theumer G, et al. Omecamtiv mecarbil and
Mavacamten target the same myosin pocket despite
opposite effects in heart contraction. Nat Commun
2024;15:4885.

Olivotto I, Oreziak A, Barriales-Villa R, Abraham TP,
Masri A, Garcia-Pavia P, et al. Mavacamten for treat-
ment of symptomatic obstructive hypertrophic car-
diomyopathy (EXPLORER-HCM): a randomised,
double-blind, placebo-controlled, phase 3 trial.
Lancet 2020;396:759-69.

Ho CY, Olivotto I, Jacoby D, Lester SJ, Roe M, Wang
A, et al. Study design and rationale of EXPLORER-
HCM: evaluation of mavacamten in adults with
symptomatic obstructive hypertrophic cardiomyop-
athy. Circ Heart Fail 2020;13:e006853.

Desai MY, Wolski K, Owens A, Naidu SS, Geske JB,
Smedira NG, et al. Study design and rationale of

61)

62)

63)

64)

65)

66)

67)

68)

69)

VALOR-HCM: evaluation of mavacamten in adults
with symptomatic obstructive hypertrophic cardio-
myopathy who are eligible for septal reduction ther-
apy. Am Heart J 2021;239:80-9.

Desai MY, Owens A, Geske JB, Wolski K, Naidu SS,
Smedira NG, et al. Myosin inhibition in patients
with obstructive hypertrophic cardiomyopathy
referred for septal reduction therapy. ] Am Coll Car-
diol 2022;80:95-108.

Kitaoka H, Ieda M, Ebato M, Kozuma K, Takayama
M, Tanno K, et al. Phase 3 open-label study evaluat-
ing the efficacy and safety of mavacamten in Japa-
nese adults with obstructive hypertrophic cardio-
myopathy—The HORIZON-HCM Study. Circ J 2024;
89:130-8.

Tian Z, Li L, Li X, Wang J, Zhang Q, Li Z, et al. Effect
of mavacamten on Chinese patients with symptom-
atic obstructive hypertrophic cardiomyopathy: the
EXPLORER-CN Randomized Clinical Trial. JAMA
Cardiol 2023;8:957-65.

Hegde SM, Lester SJ, Solomon SD, Michels M,
Elliott PM, Nagueh SF, et al. Effect of mavacamten
on echocardiographic features in symptomatic
patients with obstructive hypertrophic cardiomyop-
athy. ] Am Coll Cardiol 2021;78:2518-32.

Saberi S, Cardim N, Yamani M, Schulz-Menger J, Li
W, Florea V, et al. Mavacamten favorably impacts
cardiac structure in obstructive hypertrophic car-
diomyopathy: EXPLORER-HCM Cardiac Magnetic
Resonance Substudy Analysis. Circulation 2021;143:
606-8.

Desai MY, Owens A, Wolski K, Geske JB, Saberi S,
Wang A, et al. Mavacamten in patients with hyper-
trophic cardiomyopathy referred for septal reduc-
tion: Week 56 results from the VALOR-HCM Ran-
domized Clinical Trial. JAMA Cardiol 2023;8:
968-77.

Rader F, Oreziak A, Choudhury L, Saberi S, Fermin
D, Wheeler MT, et al. Mavacamten treatment for
symptomatic obstructive hypertrophic cardiomyop-
athy: interim results from the MAVA-LTE Study,
EXPLORER-LTE Cohort. JACC Heart Fail 2024;12:
164-77.

Desai MY, Wolski K, Owens A, Geske JB, Saberi S,
Wang A, et al. Mavacamten in patients with hyper-
trophic cardiomyopathy referred for septal reduc-
tion: week 128 results from VALOR-HCM. Circula-
tion 2025;151:1378-90.

Ramonfaur D, Gasperetti A, Blake VE, Rivers B,
Kassamali AA, Kasper EK, et al. Eighteen-month
real-world experience using mavacamten for treat-

Therapeutic Research wvol. 46 no. 7 2025



70)

71)

72)

73)

74)

ment of obstructive hypertrophic cardiomyopathy
in a racially diverse population. ] Am Heart Assoc
2024;13:e034069.

Desai MY, Hajj-Ali A, Rutkowski K, Ospina S,
Gaballa A, Emery M, et al. Real-world experience
with mavacamten in obstructive hypertrophic car-
diomyopathy: observations from a tertiary care
center. Prog Cardiovasc Dis 2024;86:62-8.

Kim DS, Chu EL, Keamy-Minor EE, Paranjpe ID,
Tang WL, O’Sullivan JW, et al. One-year real-world
experience with mavacamten and its physiologic
effects on obstructive hypertrophic cardiomyopa-
thy. Front Cardiovasc Med 2024;11:1429230.

Reza N, Marzolf A, Hornsby N, Vann L, de Feria A,
AT 0. Real world experience of the use of mavacam-
ten in patients with symptomatic obstructive hyper-
trophic cardiomyopathy. ] Am Coll Cardiol 2023;81
(8, Supplement) :322.

Chandrasekhar S, Cornelio C, Miranda A, Wu
R.“Real-world” use of mavacamten use for
obstrutive hypertrophic cardiomyopathy in an aca-
demic center. ] Am Coll Cardiol 2024;83 (13, Supple-
ment) :680.

Arbelo E, Protonotarios A, Gimeno JR, Arbustini E,
Barriales-Villa R, Basso C, et al. 2023 ESC Guide-

75

76

7

78

N

=

~

=

lines for the management of cardiomyopathies. Eur
Heart J 2023;44:3503-626.

Ommen SR, Ho CY, Asif IM, Balaji S, Burke MA,
Day SM, et al. 2024 AHA/ACC/AMSSM/HRS/
PACES/SCMR Guideline for the Management of
Hypertrophic Cardiomyopathy: a report of the
American Heart Association/American College of
Cardiology Joint Committee on Clinical Practice
Guidelines. Circulation. 2024;149:€1239-311.

Dorji PW, Tshering G, Na-Bangchang K. CYP2C9,
CYP2C19, CYP2D6 and CYP3A5 polymorphisms in
south-east and east Asian populations: a systematic
review. J Clin Pharm Ther 2019;44:508-24.
HARGERERES, N Ah LT v OMIEf I B3
A7 — kXY 1K 2025, https://www.j-circ.
or.jp/cms/wp-content/uploads/2025/04/
statement_on_proper_use_of_mavacamten.pdf.
(2025 4 5 H 16 HH%)

Desai MY, Nissen SE, Abraham T, Olivotto I,
Garcia-Pavia P, Lopes RD, et al. Mavacamten in
symptomatic nonobstructive hypertrophic cardio-
myopathy: design, rationale, and baseline character-
istics of ODYSSEY-HCM. JACC Heart Fail 2025;13:
358-70.

Mechanism of Action, Efficacy and Safety of Mavacamten, a Cardiac
Myosin Inhibitor, in Hypertrophic Cardiomyopathy

Osamu Tsukamoto®, Tsunehisa Yamamoto? and Makio Torigoe?

1)Department of Biochemistry, Hyogo Medical University

2 Bristol-Meyers Squibb.

Hypertrophic cardiomyopathy (HCM) is a sarcomere dysfunction caused by exces-
sive actin-myosin binding in the cardiac muscle, which leads to serious complications.
The standard therapeutic agents for obstructive HCM include B-blockers, calcium chan-
nel blockers, and sodium channel blockers, while mavacamten has also been developed,
which has a different mechanism of action and exerts direct effects on sarcomere hyper-
contraction, the etiology of HCM. This review outlines the pathology of HCM, focusing
on the mechanism of myocardial contraction, and also covers the mechanism of action of

mavacamten and its clinical study results.
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