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Phenotype and genotype characteristics of children with cardiomyopathy associated
with MYH?7 gene mutation: a retrospective analysis
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Abstract: Objective To investigate the clinical phenotype and genotype characteristics of children with
cardiomyopathy (CM) associated with MYH7 gene mutation. Methods A retrospective analysis was conducted on the
medical data of five children with CM caused by MYH7 gene mutation who were diagnosed and treated in the
Department of Cardiology, Hebei Children's Hospital. Results Among the five children with CM, there were three girls
and two boys, all of whom carried MYH?7 gene mutation. Seven mutation sites were identified, among which five were
not reported before. Among the five children, there were three children with hypertrophic cardiomyopathy, one child with
dilated cardiomyopathy, and one child with noncompaction cardiomyopathy. The age ranged from 6 to 156 months at the
initial diagnosis. At the initial diagnosis, two children had the manifestations of heart failure such as cough, shortness of
breath, poor feeding, and cyanosis of lips, as well as delayed development; one child had palpitation, blackness, and
syncope; one child had fever, runny nose, and abnormal liver function; all five children had a reduction in activity
endurance. All five children received pharmacotherapy for improving cardiac function and survived after follow-up for 7-
24 months. Conclusions The age of onset varies in children with CM caused by MYH7 gene mutation, and most
children lack specific clinical manifestations at the initial diagnosis and may have the phenotype of hypertrophic
cardiomyopathy, dilated cardiomyopathy or noncompaction cardiomyopathy. The children receiving early genetic
diagnosis and pharmacological intervention result in a favorable short-term prognosis.
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LUK (cardiomyopathy, CM) J& PLCy (L& #4)
FINEE S NRHE, Tok I i . TR sh ik
PRI B SE RAE SRR AR O LS . CMAE L
HHEN, W RECOTEMEAIE (sudden cardiac
death, SCD) B.[> /) 3w (heart failure, HF) , 5 76
e R Pk B LS (dilated cardiomyopathy,
DCM) 5 JL# CM ) 50%~60%, A J5 .0 L 3
(hypertrophic cardiomyopathy, HCM) 5§ 30%~40%,
oAk N 4 B0 LA (left ventricular non-
compaction cardiomyopathy, LVNC) #J /5 5% %', JL
L CM &AL A R A8 A%, AN TR PR 99 22 5+
K, Hrhs e A A HETR L4048
i 5L [R5 L8 CM AR OC ,  DL A9 B0 i P 40 465
MYH7, TTN, LMNAZ§3ER ™, Hi MYH7 3K
L E HOM R F ILIEOR LN 0 CM IR R 55k
R, AR ] S ECR R R R, H 58
JUTUG W AHDE 2T AR L CM 35 14 AIF
FARTERL D . AWTIEIE S 5387 5 51 MYH7 HE PR 7E 5
JITECHY CM B LAY I RBORE, G2 L D L - 1 PR
RAVLBEVIEDL, RS MYH7HE R AR 540 G
CM LB RIS %

1 A

1.1 HRIMH

(o] s P S £ 2021 4F- 4 H —2022 4F 11 H Firfdt
BILEEE RO WEMIIZ B 5 61 MYH7 5% R A2 53 fir 8
CM BILMIE KRR, CMiZWiinifEZ % (AHA JL

LML H RS2 ) .

AT AL A LB 2 e B2 oA B 2 B o
e (202222-67), BILEE ANZEB RS RIS
12 #ARRE

M A B R T AR S SR LTERE, LA
BN . REEO . BWRE, BA.O3E
LHLE (electrocardiogram, ECG) | SUJILEE . H B¥H
PR3 IR B A A I A S 4R . il T2 kA
WA REDT O, AR S O Bl Kl PR AS R A5
BT AR 2023 4F 5 1 H

KRR AN . 250 FHI)F . Panel £
AR LHEATRERAGIN , P25 R 28 Sanger PR IE
AR BRI SE R B i A A MR IR 20 2 2
(American College of Medical Genetics and Genomics,
ACMG) #2461 ® F1 ClinGen & L1 (htips:/
www.clinicalgenome.org/) XJARSFAYECR L TP

2 R

21 —RAEBEIEKREMR

SElCM I, o361, B2, P AT
%R36 (JE: 6~156) PH. EZHIGIKRERI A
NZMK . PRI . M2 RAE . R AL (HF R
20, WAEKKEEE, b LEEESUR Bk b
WIEK I o S5 EIR LB, R W
PEIFDhRE R 10 5B FEAETS Shid 1k . =
Jio 4B LI E (MR ROSSTESY), 2614
CM G . W1,

£1 5%]CMBJLEIGFRZE

V3 IS

o et o ER g e LUIE DU
R R R N o | e
) #iE
I &6 R LVNC W, WA, DURR4N WU, RS, Eaihs, BERE I (f‘;;;)
2 & 156 #  HCM O, S, M Bk, WHES S, R i ¥
; R, TR, SRR TR R, SRR, W, R .
3ok 6 R DOM e RIE, = NV R
4 B 36 F HCM B, WEb, KRR, WIS, Witz %X
5 B 54 &/ OHCM T LAETE ST IR I Jc

e L
ROSS ¥4

22 HiZHEBAELHE., ECGHLBERELER
5 CM B ILE 2B A O shE K ECC YA R .
LVNC (JEfl1) FIDCM CGiEfil3) HILEROshE

HCM] JEJERLGAUR s [DCM] #73RALL IR s [LVNC] ZUS AR RBLOIURE . "0 D B8 2 G G 0 IR B2 1 1 B R
]

PR DEY R, DIHS s . HE, DN
K, ZEWAE T RETAR BAE AR SO, 22 = 5 1
780 (left ventricular ejection fraction, LVEF) 1/
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FRA AR T IEWE (LVEF IEHH: >55%;
e AR R IE R (B >25%.) . 361 O 2.
4. 5) HCM BILE IR ES &S FIEEEHBAS
EPOKDIRRINAL, FLrh oM G4, 5) FELEOL
WA SRMERE R, 16 Gwsls) f
OB SHIECG YA ST-T Bk AE, 441 (F
B, 2, 4.5 AEEEE, 36 Rl 3. 4)
TSR 1 G 2) SR EE g EAN
FF, 26 B3, 4) PEESR, 161 GFfil3) PR
[ AE K

561 CM B ILC LIS S w THE, Pla-fE T
MR (55), HCHFLIR AR (4/5) .

RN (2/5) . WIRRF R TR (1/5). 54
B R 1 T IE i, LVNCFIDCM &B)LTHE W
o WIS 1 Fhe . w3 B Bk
Pt ds-DNA 55 BHE . 5 68 JLIRAT HLIER A I A UL 5
Wy 200 GRfl3. 5) g LR AN RS PR Bk I S+
W, W3 2R, e S NE R T R o
2.3 ERFEKMER

54 CM LY MYH7 5:H (NM_000257)
RGBS, Kbl hE G678, a7
AR AR S (SRR R B S ), 5 Fhvs AR
S, VR AR S, L R BY AR S, EARAR SR
o7 55 BBt AT 2R 2.

&2 5fICMBILHWEEKRNLER

wol e pmeEmser s o 0 DR S AR
1 % c.602T>C(p.J201T) 7 AD  BEE &G LP WES LVNC/DCM 55X
5 " ¢.2243C>T(p.S748F) 20 AD iR H4a P LIRS HOM i X
¢.2192C>G(p.P731R) 20 AD ¥k HE LP Panel (-9’8
3 % ¢.3956 T>C(p.L1319P) 29 AD  BHE &G LP WGS DCM i X
4  F  cl1357C5T(p.R453C) 14 AD  BHE 25 p WES HCM ('8
¢.2563_2565delGAG(p.E855del) 22 AD Bk g4 P LIS RSER LTSN
5 b s FuA HCM
.530+9A>T(p.?) 6 AD R RE LB Panel LiEe2

{E: [VUs] FSORWE; [Lp] AIREECW; [P Bow; [LB] WIRERME; [AD] WHEERBIERE; [WES] 2AMR T4 ; [Panel]
JERfE; [WGS] AERAMIT; [HCM ] IEEALLIWR; [DCM] &7 5KALCIUR; [LVNC] BUR A RRLOIRE 7 R EIERRBUE RS

2.4 RITRFES

541 CM A LA R BE DT A7 4R 60 (Y5 -
12~170) NH, &8GR LIRELWIAIT A, SHIR
JLIG IR F2 I U355 . LVNC (il 1) J2 DCM - (9
i 3) BILAEZE W48 PIRek &, LVEF (64%.
70%) P mEA R (34%, 38%) Rif. 3
B HCM S8 LC = EF i DI RERS AR, 261 (i fil 4.
5) FENRIFREE M, B, =4 m b
WRBAAFAE . PABEDTHTE R 16 (FER: 7~24)
AR S ILR O ILAE K B £F 4 Ak oK B i 33 5
(ERpear

MYH7 3R 53 CMUF UL R A 2R P 2 —
30%~50% 1 JL#E HCM 5 MYH7 3 K28 3 of ¢,
19~5.3% W MYH7 £ X 2% 55 n] 3 3 DCM, B A
LVNC J 5 ) MYH7 5L R A 3 24 5 48% ', MYH7
FERAR SO E | AR I s R B S I R R

RS g Bsf 0] 288 1) G 6 1T, MYH7 36 RSk (ST1)
AR R e, 25 HCM R A G, B ST
FEEZA T REIX Sk, AT RERZ MO L RE AR
o IR TR 2 UL T DOM 80, 5 L& Rl &
WA O M MYH7IE RN AR S 2 0 H Y 6 A%
WAL A AR S, Bl I U g s SR A
RN B (R AS AT RE T JLE CM HAA B
(4388 1% R PR A S i, Bow s 7 5 LTS
RNEEYIMK ™,

MYH7 3 PRAE 53 ir 80U L3 HCM 7E 50 L0 i
R REPERI, 50%~60% L H I B E
s AL A AR DG IR PR BL 1, 22 LLIE Sl i R
ML R . O RS SCD oA E N ARSI 3
il HCM & LR SR AR I% (=3 %) T DCM J
LVNC L (<1 %), 26ILLTE shii 1 22 R8N
F, 1HFERIL (13%8) RBCNIE G 05,
ek AR MIE, /L MYH7 3 R AR 5 7 8
HCM & AHXT 30, {HL LA ¥ 7 HF A1 SCD KUK 5
JLFERHIA & 95 11 HOCM #1552 2211 PR 2R R =20
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M A B F4 (major adverse cardiovascular event,
MACE) AH "7, Tajsharghi 2 " 234 151 10 A #
Wi MYH7 3L R ZAE S HOCM L, F 11 2 B fE
. WML, HCM—H W, NSk R RIS
MR, FRR P VIREZ, B SCD FI MACE &/ .
ZHHCM BB E A ECC B8, 2%~5% [ HCM 3%
AR R B AR s B BT R = B O shid
D ARHFSE R 3 45 HCM L ECG LA ST-T Be gk 78
MAEZE BT, Kb GiRfl2) G5EEn
S BEAFRIL, 16 GRfl4) FAEErLE)
PP A . 60% HCM % F Rk &,
Marschall % " $j38 1] MYH7 3 ¢.2192C>T 725 57
1) HCM JB 5 F 18 & B HRSE, HALE & DCM B4 .
AMF5E H 3 B HOM JBULE TR G, (AmH2 5
IR AR S SRR T AR e R (e.2192C>
G), T B LIHBLSCD, NEWREY . MYH7H:
e “FEERERN”, BAERAZSTEET
HEE IR RE > AR 2 G2, 5)
HCM BILFTER G464 5, IR R BB 1] 4
PR, 5 ARRGE " —2 s BOILR 2 AR
5 e.530+9AST AF SE PR il RE R, AR 02
AR, MACE HATE R, #2758 L HCM & A n]
BN M ¢.2563_2565delGAG 28 S48 il

19%~5% 1) DCM & i MYH7 5& R 758 S5 g
JLEE DCM EIRAEs, Z TR, IHKRFER
HE, W ULAHF O EEERI, 20% B4 Kk
g toewe0l ARG 3 EIZAEIR 6N H L LR
NG PRI AR SR S LA BT ok
i % e HF R BUON F, BAEEHRE. 20 &
B IG MK T 98K S I IR RF i, BER A Se R
ORGSR LA E MYH7 3 H L1319P 48 57 |
i F o MR GiE BB . Armel 25 2V WS £, T
MYH7 5 o B2 5€ 2 3R A% 5+ 5 301 DCM 3R AU ™
Al e SRR SR i L 22 21 2 R BT 2R e R R
MR AR ML 22 O IE A5 HC . Meredith 25 ™2 $)3E MYH7
FE DK R1500P o7 53748 S il SR LBR 38 11 R A8 i A5 i
EUE 1 E 712X Laing 5 & B i LG o A5
i 191 3 1Y L1319P 7248 S 57 T MYH7 3 A o 1R iE 2
W, WEZ LR AR D R T, N e R
75 PH Laing v LR 2278

FWoE o, MYH7R:HAS I8 % A LVNC |1
Mz fER P ER ™ ISLPE LVNC 0L, # A IR
A, LLDCM FRAE R W AW 1 3 2
ZWirA LVNG, {H[RIA I DCM KA, MYH75:H

SRR LVNC LA, Z1E<1 B a2, &
5552y 1707 N 111 AP & | = DY & 22 o1 e
FE P RGBSR 6 AW, DI EEE
MW, FEAZTRAE. IR, HEEL . Rit
WD ELINREA SR, LIFE T %, ZEB LT
FEIY) c.602T>C(p.1201T) 25 57 O FfE £ 1> LVNC /& h
Kt o W R 201T AR S F S1ia 81X, ARSI
FEA AT RE S O WL BE AR . Franaszezyk
2 OV IRTE 1451 19 % DCM 49 LVNC i 58 P i 5 77
TE MYH7 3 c.602T>C AR 5, O HLAESNE 2 58
WIZZ W32 1, HZPHFVIRITE, 24 504
D EINEEVIIE (LVEF 37%) . de Frutos %5 " 718
36% DCM & 756 LVNC S8 24 bR ilE, B Emie
RIS R Aok, BT S 4F MACE & AE %R 11.6%.
BB 1R L RIL, AR BEVIAE R 304>
A, BFEL, BILAEFE6 HRaFH CMAET . HH
151 1 A FH 380 DI BE 9 25 W )5 B v R 4 (LVEF
64%) , H.C VA A G o $m ) vl GE X 1015
A >, T kT, B EUE A R
FRA

Zi b, JLZE CM L R Y N 2% 75 [i] ¢ B AN B
. MYH7F3ENA 2 0] SECRRIMIGIRRE, T
LA ETE e B TR IR IR o A E i
BT 5 MYH7 3L PR AR SR G CM R L3R R 7 5
RIAHRER, A B FIGIKRFIETT . 8% & &
PIG WG VAL . RARXT T MYH7ZERAR K JL#E CM
BLHRIERABIESE , A4 SRR MYH7 5L Je 7
KF, FNCM FHREA BT AR Tk
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