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Abstract Objective: To investigate the relationship between clinical characteristics, prognosis, and gene mu-
tations in probands of familial hypertrophic cardiomyopathy (HCM). Methods: Retrospective analysis encom-
passed clinical data and follow— up information from 37 patients diagnosed with HCM. Additionally, peripheral
blood samples were collected from 32 patients to undergo whole exome sequencing, enabling the identification of
potential pathogenic genes and subsequent clinical evaluations. Results: Among the cohort of 37 HCM patients, 21
were males and 16 were females, with a mean age of (54.59 4 16.17) years. Over the course of a 5-year follow-
up period, 4 patients succumbed to all-cause mortality, yielding a mortality rate of 10. 8%). Electrocardiogram
findings highlighted a considerably elevated incidence of ventricular premature beats within the mortality group as
opposed to the survival group (6.0% vs 50.0%, P=0.008). Echocardiography outcomes demonstrated a statis-
tically significant augmentation in interventricular septum thickness within the mortality group in contrast to the
survival group [(18.12+£5.26)mm vs (24. 2544, 85)mm, P =0.033]. Genetic analysis of the 32 patients un-
veiled a spectrum of 20 genes, culminating in a positive detection rate of 43. 8%. Notably, MYBPC3 mutations
were the most prevalent, predominantly occurring in males (87.5%). Subsequent genes in terms of prevalence
were MYH7, TTN ., and ACTN2 genes. Noteworthy findings emerged in the context of echocardiography. re-
vealing that patients carrying the MYBPC3 mutations displayed a notably enlarged left ventricular diameter in
comparison to those carrying MYH7 mutation [ (41.40+2. 88)mm vs (46.50+4. 47)mm, P =0. 046 ]. Conclu-
sion: The prognosis is poor if electrocardiogram indicates ventricular premature beats and heart color Doppler ul-

trasound indicates obvious thickening of interventricular septum. Gender emerges as an influential factor in the
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context of MYBPC3 and MYH?7 mutations, whereby patients harboring MYBPC3 mutations exhibit more promi-

nent left ventricular enlargement.

Key words familial hypertrophic cardiomyopathy; clinical phenotype; genotype
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Table 3 Baseline clinical data in 37 patients with familial HCM

%), X+S

i H #= A (37 B FETZUL (4 ) TETEH 33 ) P
51 0.175
% 21(56.7) 1(25.0) 20(60. 6)
z 16(43.3) 3(75.0) 13(39.4)
RS/ % 54.59416. 17 66411. 74 53.21+16. 21 0.137
¥/ (R /min) 82.22422. 48 76+-16.67 82.97423.17 0.566
W45 1 /mmHg 125.73+22.85 129.75+32.02 125.24+22.12 0.715
&5k i /mmHg 76.034+11. 66 76.54+7.18 75.974+12.17 0.933
NYHA O fe s % 0.737
T 14(37.8) 1(25.0) 13(39.4)
I 12(32.4) 1(25.0) 11(33.3)
I 10(27.0) 2(50.0) 8(24.2)
I\l 1(2.7) 0 1(3.0)
I PRAE AR
o R m T I 6(16.2) 1(25.0) 5(15.1) 0.614
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WEAE sl
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ALy H, P A 4 SR
QRS [ 4]/ ms 103.7424.19 107. 25+21. 86 103.27+24.74 0.761
o A S B 2.7 0 1(3.0) 0.724
e LN 4(10. 8) 2(50.0) 2(6.0) 0.008
oL i B3] 8(21.6) 1(25.0) 7(21.2) 0. 862
7 O Bl R 4 2R
=8 1010 70.3849.57 71.547.59 70.24+9. 88 0. 808
2 B AR /mm 40.954+7.18 40. 2546. 39 41,0347, 35 0. 841
A£EMNAE/mm 43.1646.07 46+9.12 42.82+5.70 0. 329
£ EMNAE/mm 20.16+2. 82 19.542.38 20.24+2.89 0.626
% [H) % )2 B2 / mm 18. 78 +5. 50 24.2544.85 18.12+5. 26 0.033
2548 % B
B 52 1A BH #ir 771 22(59.4) 3(75.0) 19(57.5) 0.503
ACEI 4(10. 8) 1(25.0) 3(9.0) 0.333
H PR 11€29.7) 1(25.0) 10(30. 3) 0. 827
AR A A
3 L A 3(8. 1) 1(25.0) 2(6.0) 0. 190
ICD 2(5.4) 0 2(6.0) 0.613

1 mmHg=0. 133 kPa; ACET: IfiL i 5 7K 2 5% (L 0 il 77 5 ICD « 45 B0 5 2 BR B
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Table 4 Pathogenic gene mutations in 32 patients with familial HCM

AWK ETF O BHRER AAERABE  RABRR BHK IR o MR & Clinvar #f 18
PS+2PM-+ 3PP
MYH7 17 .1987C>T . Arg663Cys Y 1 . e e b .
‘ b. ArgB03Cys X Clinvar HEE0R 5 5E 11 B0
. . > 2PS+PM-+5PP
22 c. 2770G>A p. Glu924Lys 34 1 Clinvar #2386 11 50R /2 5650k
\ . > 2PS+PM-+2PP
9 c. 746G>A p. Arg249Gin [:: 3 1 Clinvar 4 1 5 ok 5 1 50rs
PVS+PM+2PP
MYBPC 15 .1 C>T .G G AR 1 N
PC3 5 c. 1303C> p. GIn435 * Jo AR Clinvar 138 505
PVS+PM+2PP
17 .1 ¥ .G 21s ! 1 e
c. 1595delG p. Gly532fs % Clinvar 1 18 50
] PVS+PS+PM+2PP
27 .2827C>T A W 5& A% 1 s
c. 2827C> p. Arg943 * Jo AR Clinvar 8 55
PVS+PM-+2PP
32 . 3624delC . Lys1209{s 4 2 .
3 c. 3624delC p. Lys1209fs g Clinvar 338 ¥
PVS+PM-+2PP
7 .821+1G>A B ) & AR 1 . .
c.821+1G 9% Clinvar R 18 BUH
CALR3 3 c. 285C>A p. Tyr95 * o X5 AE 1 PVS+PM-+2PP
ACTN2 9 c. 824delA p. Asp275§s % 2 PVS+PM-+2PP
x5 32HIREMEHCM EERUBRERRTHRMNER
Table 5 Likely pathogenic gene mutations in 32 patients with familial HCM
EHRHFRK HET % H R 7% S+ HAERBUE  RABEM RE G O PEUESE & Clinvar # 8
N 2PM-+4PP
MYBPC: 17 . 1504C>T . Argh02T 1 -
PC3 c. 1504C> p. Argb rp =38 Clinvar 43 56 b 507
) 2PM+ 3PP
TNNI: . 557TG>A . Argl86Gl Y 1 . .
NI3 8 . 557G> p. Argl86Gln 1:9'8 Clinvar 4 8 55 ok 5 1 50fs
2PM-+ 3PP
i Clinvar X} %728 5 I FiE+20 bp 1)
TNNT2 10 -, 300C>G . Ilel100Met i 1 § N
¢ p- Hlel0OMet i % 1A U SR 8 B0/
BEMLE .6 18 LR
TNNIZK 8 c.811G>T p. Gly271 * Jo X 1 PVS+PM
F6 RHFIREYEHCM BEEENAKRPEEARTHNVLER
Table 6 Uncertain significant gene mutations in 32 patients with familial HCM
e BH Foms PEUE 4 A
F A K § iR 75 S R AR A R L .
B[R 24 i Ah T %R AR LR ol AR AR Méﬁl Clinvar 4 it
TTN 45 c. 10634C>T p. Ala 3545Val (= 5'd 1 PM+ PP
342 c. 94952A>T p. Lys 316511le [ 5'e 1 PM+ PP
276 c. 52853G>A p. Arg 17618His [ 'e 1 PM+ PP
245 c. 45089A>C p. Glu 15030Ala i L 1 PM-+PP
62 c. 18143A>G p. Asp 6048Gly X 1 PM-+PP
MYPN 19 c. 3553 G>A p. Glu 1185Lys LN 1 PM+ PP
3 c. 865G>A p. Asp 289Asn &% 1 PM-+PP
ALPK3 4 c. 956_ 958del TGG p. Leu 319_Asp320delinsHis A PR 1 2PM+ PP
- - G AZE I ES
10 c. 4897 G>A p. Gly 1633Arg (D8 1 PM-+PP
RYR2 37 c. 4990 G>A p. Val 16641le 5% 1 PM-+2PP
91 c. 1213 4T>G p. Leu 4045Trp L 1 PM+2PP
PRDM16 15 . 3304 G>A p. Val 1102Met B L 1 PP
9 c. 2065 G>A p. Ala 689Thr (-4 1 PP
MYH7 15 c. 1742 A>G p. His 581 Arg L 1 PM+2PP
29 €. 3974 C>T p. Ala 1325Val (=54 1 PM+2PP
38 c. 5704 G=>C p. Glu 1902GIn [ 5'd 1 PM-+PP
SCN5SA 2 c. 22C>T p. Arg 8Trp (= 5'd 1 PM+ PP
LAMA4 39 c. 5446 A>C p. Ser 1816Arg [ 5'e 1 PM+ PP
MKRN2 8 c. 1162 C>T p. Arg 388Trp [ 'e 1 PM-+2PP
NEXN 9 c. 1012G>C p. Glu 338GIn i L 1 PM+ PP
MYBPC3 15 c. 1303C>T p. Gln435 * Jo X 1 PM-+2PP
TMPO 2 c.392C>T p. Prol31Leu [ 9'¢ 1 PM-+2PP
ANK2 39 c. 5747 C>T p. Ser 1916Leu (34 1 PM
FLNC 17 c. 2566 C>T p. Pro 856Ser 5% 1 PM-+2PP
PKP2 1 c. 928G>A p. Val 310Met i S 1 PP
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Table 7 Clinical characteristics of patients with MYB-

PC3 and MYH7 mutations ](%),X +S

&
M

SH A MYBPC3  #54 MYH?7
’ SEP (8 i) LB (5 i)
53 0.015
P 7(87.5) 1(20.0)
e 1(12.5) 4(80. 0)
Ry L 55.38+8.58 53.80+13.95 0.804
LER /K /min) 76.5048.50  80.20%7.32  0.440
W 46/ mmHg 113.75412.71 121.00+16.76 0.393
#F 5% /mmHg 81.7548.87  72.60+£5.12  0.062
NYHA 0 85 %% 0.710
I 3(37.5) 1(20. 0)
I 3(37.5) 3(60. 0)
m 1(12.5) 1(20.0)
N 1(12.5) 0
I A R
R B R 1(12.5) 0 0.411
FEFH P HCM 4(50.0) 1(20.0) 0.279
LRI HCM 1(12.5) 0 0.411
i A% 5E 0 0
WEAE 2
TR 1ML 5 1(12.5) 0 0.411
T B 1M E 1(12.5) 0 0.411
560 1(12.5) 1(20. 0) 0. 649
AL H, LA e 2 R
QRS [ /ms 106.53+21.44 101.246.14  0.519
B AL T BT 0 0
= M AT R 1(12.5) 0 0.411
L 3 B 3l 3(37.5) 1(20.0) 0.506
L g 2 R
LEESMA R/ % 66.13+£15.79  73.00+7.58  0.388
e 5 AR /mm 46.13+10.64 38.80+7.82  0.213
£ E MR/ mm 46.5044.47  41.40+2.88  0.046
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