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BE BHAY: 5 R R E R e EA S Mk (HCM) B 16 FRAF AL B o i d 7 w0 M 8R4 ) B F 2(sST2) . y- & 2B 464585 (GGT) &
BEFEE SRR, FTE I 2020 S 1 A ~2023 5 1 A KB 96 4] HCM & H4E A B AT &, AR5 3h f 473K
A TARBES T FHREEE N P £LVOTG)N 2 45 R % HCM &% 4% OHCM 41(44 4] ) NOHCM £1(52 #)), 1B £
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ABSTRACT Objective: The clinical characteristics of patients with different types of hypertrophic cardiomyopathy (HCM) and the
correlation between serum soluble oncogenic inhibitor 2 (sST2), y-glutamyl transferase (GGT) expression and cardiac function were ana-
lyzed. Methods: A total of 96 patients with HCM admitted to our hospital from January 2020 to January 2023 were selected as the study
objects. The HCM patients were divided into OHCM group (44 cases) and NOHCM group (52 cases) according to the measurement
results of LVOTG between left ventricular outflow tract and aorta in exercise load test. The heart function of the two groups was graded
according to the New York Heart Association (NYHA). The clinical characteristics of the two groups of patients were investigated by
using a self-made questionnaire, and serum sST2 and GGT levels were detected by enzyme-linked immunosorbent assay. Serum sST2,
GGT and cardiac function indexes [left ventricular end-diastolic left atrial volume (LAV), left ventricular ejection fraction (LVEF), left
ventricular end-diastolic inner diameter (LVD), left atrial volume index (LAVI), E/E"', E/A, N-terminal B-type brain natriuretic peptide
(NT-proBN) were analyzed by bivariate Spearman correlation test P), 6min walking distance (6MWD)]; In addition, multivariate Logistic
model was established to analyze the effects of serum sST2 and GGT on cardiac function in patients with OHCM and NOHCM, and the
predictive value of serum sST2 and GGT on different cardiac function in patients with OHCM and NOHCM. Results: Compared with
NYHA I + II, the levels of sST2, GGT, LVD, LAV, LAVL, E/ E ', NT-porBNP in OHCM and NOHCM groups with NYHA = III were
higher, the levels of LVEF and E / A were lower, and the 6MWD was shorter (P<<0.05). OHCM group and NOHCM group were nega-
tively correlated with LVEF, E / A and 6MWD, and positively correlated with LVD, LAV, LAVL, E / E ' and NT-porBNP (P<<0.05).
Multivariate Logistic results showed that serum sST2 and GGT were independent risk factors affecting cardiac function in patients with
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OHCM and NOHCM (P<<0.05). The ACU of serum sST2 and GGT in the prediction of NYHA = III in OHCM and NOHCM patients
was > 0.75. Conclusion: Serum sST2 and GGT are related to the cardiac function of different types of HCM, and the degree of cardiac

function damage can be effectively evaluated according to the changes of their expression levels.
Key words: OHCM; nOHCM; Clinical features; sST2; GGT; Cardiac function
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J1 B 24 (Left ventricular outflow tract pressure gradient, LVOTG)
¥t HCM 4348 BH 4 HCM (obstructive HCM, OHCM ) F13EAE FH.
1 HCM (Non-Obstructive HCM , NOHCM ) i fp S 180 | ¥ EUIRZS
F LVOTG =30 mmHg 3% OHCM, 2 2 1 Jly NOHCM, A [ 2
A HCM Il PRAFAE o 155 2E AN — P, AR CHEFE IR, 00
HCM (& DUIRER A, P L HEl 1 25 W07 B 5 , TS ¢
U, — B IE R 2 b s, SR AR RE AR M O AR A R B
O IR RO G AT, OINREREZ N [, TR 7 Jr ik i
WASAHER, Xt T0 I RESZ 8™ H i) OHCM 835 , ik &1k
2 TH Rl R LD TERERE ;TR 430 D RE B2 45U™ EE 1 NOHCM
SR AL I SR F AR ERAERHE , WA e O R T A A
UL B4 (Implantable cardioverter defibrillator, ICD ),
REWIH HCM 288 J IO TR, 264 89T 5 Ik B AT
Je PPA 7 T EAT EEE R S F i PR S B O AN AN
[FIZE A1 HCM (835 1. D RE A O , (H B2 A 8800 LT 2= FE A
A LA FEOCHRSE R IR, M3 nT VA B0 I ) B+ 2 (sup-
pression of tumorigenicity 2,sST2) \y- &+ &, Bt ¥ # [ (gam-
ma-glutamyl transpeptidase, GGT) FE.0>IIREA 419 A B R 5L B
WIS, 5O MBI R e RN CP, sST2 h A
4% -1 (Interleukin-1,1L-1)Z AR KR — 51, — AL L
S 2 A IS I B 53, E 28 8 U s 135 ) vh B
AEEME, GGT A H AR K iz —  TENLIA SR
AR AT 4t 2 O AR, SRR I S A TE 2 )
KHRD, T, A SO [F) 26 81 HCML S35 W RARFAIE B 1L
sST2 GGT FKik 22 5P 5 LI RERAH A T34 e an T

1 7R 5 J7

L1 A&

AR G BRI ZE 5 S BERAAT o AdbnifE: (1)
PIAFRHE: 0 FFECTH ERAERLL VR W 56T
RS WbRIE ;0 R R A DR REE R =15 mm; 0 4
250 9 2> (New York Heart Association, NYHA ) /34 [ ~
Vg, © HCM — 8RO MERAR AN & IR A2 & S RERE—15
B A WBJRE =13 mm;0 =510 BFHESY
B (2) HEBRPRAE: o FERT AL i 1 I B 2E =30
mmHg(1 mmHg=0.133 kPa);0 &0 IS FE sl Ji & M0 HE 3R
R SR O LS ;0 B8 B AR B D IUIRIE ;o E Skl
SR RSO T RS 4k & O IR R 5o BRI I

B D EXN TR E R 0 0T 1 H IR .oz
BERI 25
1.2 —fgEest

HEHL 2020 4F 1 A ~2023 4 1 H AR IIA 1Y 96 i) HCM
BEAE RSN S, 2R AR B i TR & 2084 HCM 25 1)
FEAR TR CIE ) AFHE R ) (I PRASEAE Mg | P02 FRI s 0
A 2RO FER . IS LVOTG M E45 50 HCM #8354y
“ OHCM 41 (44 £]) NOHCM 41(52 ] ). OHCM 41 21 ],
2 23 {4 AP % 20~87 % P44 (54.12% 5.63)% fHR 6 AN ~
6 4F - 14(3.72+ 0.61)4F ;NYHA 73%% . 1 2% 14 4], 1l 2% 16
9, 1114 9 51, V4L 5 5], NOHCM 415 37 ], £ 15 f3i] s 4F- i
21~88 &, P-4 (54.98+ 536) % ;i 5 4~ H ~6 4, Ty
(3.58+ 0.56)4F ;NYHA 432 . 1 9% 22 5], 11 % 18 {5, 1112 8
B, Vg 46, WARATRILKZER LG FEESL (P>
0.05),
1.3 MiFFH5

FHiA BB ABECY ISR 3 mL 2 I8 I Fkain, & F 1
A ESE Y, TE IR FEERF 30 min, 5.0 (3000 r/min)15 min,
SYESINIE BT -80°CURFATRAFRR I L SR TR A2 127 A AGHiy
1fiL ¥ sST2 .GGT N i B AU fini4 ik (N-terminal B-type natriuretic
peptide, NT-proBNP ), EifEk Gzl £r 4t 96 FLA , T%-FLA0m
A 100 pL FRER, FFTERBARAR PRI ABRUERS BEHR . 100 L
TR LT , W IR IBE AT 1 h; & FLARUAL 200 wL A4t sST2,
APt GGT , A$i NT-porBNP | A3, W5 F 1 h; ilA 200 uL £
1R, RABEART 450 nm KA X4~ FL A I BE 351 70
&=, 2 lbn e R et 4 ARV E R ZEX TR S ACE#A T,
BRSNS B T R E B A
1.4 1 IhEE

o EFRE P A SR BLS-X6 8, 2235 88 2 Wi SO i
AT R A, R 3~ 5MHz, TR IE YJTH L04R 1
U0 1E R A Simpson's WP VAR 42 3 47 1k AR 220 5 251
(left atrial volume, LAV ) F1 22 0> 55 5 1M 43 % (left ventricular
ejection fraction, LVEF); F 222 4 5l ) 1% H M 5038 75 46
=4 K BN % (left ventricular end diastolic diameter,
LVD); FU2 DU T Y T R FH 20 23 2235 Al — IR A 2
21 £ 3% W) 3 ¥ (velocity of mitral annulusmotion, E"), Jf- 2% FH fik
T 25 R I AR AT e R B0 ot 3 S 0 (A (D) R R
FPoR M R W E(EAE) . A 42 5 AR B (left atri-
um volume index, LAVI) E/E' fil E/A, LAVI=LAV /BSA, g
FEPRIMI 3 3, BUFE. PrAfR A mn —HEmF 50
AR EEITHET

6 min #2475 2 (6 minutes walking distance, (MWD )l 1
iEEE T 30 m AL RR BIATE , R 3m fl— MRk, W
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6 min 2 |HIRIR I EATEREE
LS SitFTHE

FFAGETT 2= (SPSS 23.0)i# 4T 24 [l K g iz 3., T Okt
(xt s) ATECIR (%2 t KR o2 K505 53 R AT RUAE 2
Spearman AR SCHERE IS BT AR DG , JTHE7 Z 3R Logistic #1741
SPHT IS sST2 .GGT XA [RIZE AN HCM .U DI e Y 52 5 221 52
i TAVEHRME i1 £ (Receiver operating characteristic curve,
ROC), KRB A4k Fiifl (Area under cure, AUC), P<
0.05 L RAGIFE L,

2 R

2.1 AEIhAE OHCM NOHCM £ Myl FR4FAE

OHCM NOHCM £ A [a] NYHA Z3- 2% W) s . W W PRI ME |
D MEZRE R BRI, 22 R RG22 X (P>0.05); 5§ NYHA
[ +1I %% 144 ,OHCM ,NOHCM #H NYHA =111%% sST2 .GGT,
LVD LAV LAVI E/E' NT-porBNP /K V-4 %5 , LVEF .E/A 7K F
B, 6MWD %48 (P<<0.05), ILZE 1,

% 1 AREIHEE OHCM NOHCM BRI FRAFMEN( % ) (£ 5)]
Table 1 Clinical characteristics of OHCM and NOHCM patients with different cardiac function[n(% ), x+ s)]

OHCM group(n=44)

NOHCM group(n=52)

Clinical
n NYHA class NYHA class xt P NYHA class  NYHA class Kt P
features
I+1(n=30) = IlI(n=14) [+1(n=40) = IlI(n=12)
Chest pain 96 17(56.67) 10(71.43) 0.877 0.349 20(50.00) 9(75.00) 2.339 0.126
Dyspnea 96 18(60.00) 12(85.71) 2.909 0.088 20(50.00) 9(75.00) 2.339 0.126
Cardiac
96 19(63.33) 12(85.71) 2.297 0.130 24(60.00) 10(83.33) 2.220 0.136

murmur
Syncope 96 22(76.67) 13(92.86) 2.236 0.135 26(65.00) 11(91.67) 33.198 0.074
sST2(ng/mL) 96 20.65+ 2.14 23.54% 2.26 4.100 <<0.001 18.68+ 2.12 21.68% 2.15 4.286 <<0.001

GGT(U/L) 96 32.65+ 3.54 36.86t 3.58 3.661 0.001 30.64%+ 3.26 34.12+ 3.21 3.254 0.002
Cardiac

function index

LVEF 96 62.84%+ 5.58 58.54% 5.54 2.386 0.022 60.84% 5.84 56.15+ 5.24 2.494 0.016
LVD(mm) 96 41.68+ 421 45.68% 4.24 2.929 0.006 40.15+ 421 43.25% 4.16 2.243 0.029
LAV(mm) 96 50.69+ 524 55.69% 5.41 2918 0.006 48.69+ 534 54.69+ 5.12 3.444 0.001
LAVI(mL/m?) 96 36.16+ 3.21 39.84+ 3.12 3.573 0.001 35.12+ 3.26 38.94% 3.25 3.563 0.001
E/E' 96 1426+ 2.12 16.84+ 2.11 3.765 0.001 13.84+ 2.12 16.12+ 2.14 3.261 0.002
E/A 96 1.26x 0.13 1.01£ 0.12 6.082 <<0.001 142+ 0.14 1.06x 0.12 8.051 <<0.001

NT-porBNP 2516.68% 6869.45+ 2424.68+ 6558.69+
96 67.085 <<0.001 62.601 <<0.001

(ng-L") 200.46 200.48 200.58 200.84

206.58+ 178.69+ 246.84+ 198.69+
6MWD(m) 96 4.200 <<0.001 7.097 <<0.001

20.46 20.64 20.54 20.87

2.2 REZEE HCM I3E sST2.GGT SN EE R HE 4

OHCM #{ NOHCM #H 5 LVEF E/A 6MWD & i Af )¢
P£, 5 LVD.LAV LAVI E/E' NT-porBNP & iF 4 1E (P<
0.05), L3 2,
2.3 345

LLOIIRE(NYHA T ~ 114 =0,NYHA =14 =1)fE A
A (SRR UL 3R 3), IF LAAERE (M5 e R | R i IR
ME O MEZR A K sST2 GGT 158 A2 /AT 2 R Logis
tic ZMHT, 45 B R, M7 sST2 .GGT 42 5m] OHCM ,NOHCM
BFEOIIRER AT R R (P<0.05), WL3& 4.
2.4 MiE sST2.GGT 3f OHCM . NOHCM &£& NYHA = [11£#)
mNE

3% sST2.GGT F1 sST2+GGT 7£ OHCM NOHCM %
NYHA = [ i h i ACU #1>0.75, £4&F5 Cut {8 1R 8L

B R 5.
3 g

HCM &R A Lt R 32, HAHIZ A — Bk 4EiE 3t
IR IR X 43, # W2 1) OHCM . NOHCM 3 3200, A [F]2H #1
HCM (11l R F B 3897 AT AR A, X 500 I 45 &7 ik
TREALC WAL 725 B U NE [R5 P D RE A 56, IR e PR A
ANIFIZEA HCM (0 IR RE , 7646 5 KA 7 RG0S 5 T 2
DR H, — R R 2@ 1 NT-porBNP i 6MWD K.
P R A A 7 S OR [W] 28 8 HCM B .0 D) RE
NT-porBNP J& F-0 2 50— 280 3 R B, A4 T gl i i 75
HARKIREREY, —H.O0E A MK, NT-porBNP K23 H 2
Bz 1T, ATARAE I b FHE BT A Ak B3 0 DI RE L A R
FEPPAN 1 MO 1 IR R A R S bR . 6MWD Rl R H AT
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VAL RO DI RERY 712 , 6 min N2 AT I B U 15 AR 0
T RERR T, OB P A A AT JC R R ] A A,
LVD LAV LAVI.E/A \E/E' $8 15 ¥ 1] [ e 72 25 &7 5K 2y R e A2
1808 s LVEF 5.0 WU DI REAT 78— IR, 2 H AT IS G 2

RERCN IBER) 71521, RN O 75 1O D RES B
MATBR {25 NT-porBNP Fl 6MWD B4 K0 D il Jey PR 48
R AT = A 5 A LT 2 b S B o L2 A AR DL

& 2 REZEE HCM IiE sST2.GGT 5.0 IhsEE X1
Table 2 Correlation between serum sST2, GGT and cardiac function in different types of HCM

OHCM group NOHCMgroup
Cardiac function index

sST2 GGT sST2 GGT

LVEF r -0.745 -0.721 -0.746 -0714
P <0.001 <0.001 <0.001 <0.001

LVD r 0.769 0.795 0.762 0.784
P <0.001 <0.001 <0.001 <0.001

LAV r 0.745 0.728 0.736 0.728
P <<0.001 <<0.001 <<0.001 <0.001

LAVI r 0.739 0.754 0.769 0.754
P <0.001 <0.001 <<0.001 <0.001

E/E' r 0.759 0.763 0.781 0.748
P <0.001 <0.001 <0.001 <0.001

E/A r -0.798 -0.758 -0.784 -0.768
P <<0.001 <<0.001 <<0.001 <<0.001

NT-porBNP r 0.763 0.755 0.784 0.748
P <<0.001 <<0.001 <<0.001 <<0.001

6MWD r -0.764 -0.784 -0.754 -0.765
P <0.001 <0.001 <0.001 <0.001

*®3 TEWE
Table 3 Variable assignment
NYHA
Variable Assignment
OR 95%Cl P

Sexuality Male =1, female =1 1.245 0.758~1.684 >0.05

Age <60 years old=1, =60 years old=2 1.341 0.724~1.651 >0.05

Course <1 year=0, =1 year=1 1.264 0.684~1.632 >0.05

Chest pain Have=1, no=0 1.632 0.684~1.856 >0.05

Dyspnea Have=1, no=0 1.524 0.634~1.887 >0.05

Cardiac murmur Have=1, no=0 1.594 0.965~1.935 >0.05

Syncope Have=1, no=0 1.531 0.847~1.968 >0.05
sST2 Original value input 1.784 1.424~2.684 <<0.001
GGT Original value input 1.765 1.432~2.694 <<0.001

i i AR WLAZ IS AN BT TR A, B R FHSGAIETE A
NG sST2 Ml GGT S0 EREBUL B DIA G, I 7 sST2
ST L YO LA G ARG, FT SECO U R L %
IRERRRT , 700 )1 5 b 2 R BT e 3, 5.0 BUS e —
TE R MK GGT Je/K A AN I H KB SCBERe , W] B 4%
Z 5 RHUARY A Y b T K A I Ik iy =X fs

WLAR M A S A, AT RBCO WA Z B, ARBFIT R,
HHEF NYHA [+ 908351 5 ,OHCM \NOHCM 4] NY-
HA = T4 8 % 10 1 3 sST2 .GGT /K -l LVD LAV LAVI,
E/E' NT-porBNP 7Kk - %% & , LVEF .E/A 7K - %A% , 6MWD #;
47 ; H LVEF E/A 6MWD 2 #1561, 5 LVD LAV LAVI,
E/E' NT-porBNP S IFEAHICM: . 255 500 2 #E & P51 BA
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Table 4 Multivariate Logistic analysis

Variable a SE(a) Wald »* OR 95%CI P

OHCM group - - - - -
sST2 0.165 0.098 4.568 1.735 1.124~1.899 <<0.05
GGT 0.184 0.094 3.948 1.764 1.135~1.845 <<0.05

NOHCMgroup - - - - -
sST2 0.152 0.091 3.546 1.561 1.264~1.846 <<0.05
GGT 0.148 0.089 3.631 1.548 1.168~1.894 <<0.05

5 I sST2.GGT %t OHCM ,NOHCM g% NYHA = IR H Fl &
Table 5 Predictive value of serum sST2 and GGT for NYHA = III in patients with OHCM and NOHCM

Peer group AUC Sensitivity (%) Specificit (%) Cut 95%CI P

OHCM group - - - - -
sST2 0.786 85.71 93.33 21.55 0.634~0.968 <0.05
GGT 0.796 92.86 90.00 33.56 0.624~0.954 <<0.05
sST2+GGT 0.869 95.00 96.67 - 0.684~0.984 <<0.05

NOHCMgroup - - - - -
sST2 0.781 91.67 95.00 21.55 0.635~0.945 <<0.05
GGT 0.784 93.33 97.50 33.56 0.614~0.935 <0.05
sST2+GGT 0.854 91.67 93.85 - 0.634~0.984 <0.05

— - YIS, e AT G2 4y OHCM \NOHCM i 2LIREG AL,
P o S '

vl

Sens

OHCM group

—— NOHCMgroup

0f—

1 1 1
0 20 40 60 80 100
1-Specificity
B 1 miF sST2.GGT 3% OHCM NOHCM £ # NYHA =1 a5 T

&
Fig.1 Predictive value of serum sST2 and GGT for NYHA = III
in patients with OHCM and NOHCM

WA SRR, BLAEH BRI L sST2 7KF-23Bfi % 0o fg
SRR s A FIBGA RIS GGT 5.0 1 55 i 4
DIIREFREA 6. 3R MG sST2 .GGT 7K 1] Jz A [] 2 7Y
HCM B8 1.0 DI REZ B .. OHCM \NOHCM &340 Ife 53
90 JC i 1 35 sST2 .GGT /K F- £ % LVD LAV LAVI,
E/E' NT-porBNP 7|25 Fl LVEF \E/A .6MWD ) R 155
A I3 sST2 .GGT L2 A4 A2 B KU 4 8 T A7 8 %5

T R 7 A5 FE bR S NT-porBNP 6MWD % {57 iU , 5
B NEFE S S A G R, SRR sST2 .GGT ik,
FEHURN IME sST2 .GGT 43l BT, ARG fE# 2
[K# Logistic A f5, K ILIMLEE sST2 . GGT ¥ E5 M OHCM ,
NOHCM & & LI RE A Sz fa b R 2 ;. By sST2 . GGT
sST2+GGT 7 OHCM NOHCM f % NYHA = [T 4% 75 I i)
ACU #>0.75, REUE SRR T 85%L I, 4515 F—
RES 291 S AR ARS8 AT BABIF 9% ARLARL , 2 — MG AT ADA R I3 sST2 #E
WO T RN 2GR 43 )2 b ELAA EE 2 S AR T BATA
SRINE GGT ZETIN AR O 1 30 B D DI e FIBE N SBT3 )7
EA A EEE L, $/RILT sST2 . GGT 7E A [FIZE% HCM
TR SZ 45RO P ELA e i AN (L. I T BB
Sk, AR 7 AT MWD (X 2 e H O & i W 415 10 132 3
M3, Jeid W U245 1E B0 s NT-porBNP i AEA R e .0
WLZHUE O, (A 5 Z AR5 R B D RB AN S5 R R e, 5
B TR, M35 sST2 .GGT #rili A~ 225 L I R E 5%
M, L7 38 B 5 T BE DR AN B — AL DU (9 S 2 =2 A, 7 R B 4
PEfE OHCM \NOHCM 35 AL IR SR, AR YR 7T 99 AR
AEBD, KWARLLYIRES9 OHCM NOHCM & 11 R4
TEAFEEZE S, HRAPHE sST2 .GGT % OHCM NOHCM (7
TN, R BRYER K o @BUREeBF TN REEAR I, R AT
M3 sST2 . GGT 7E/R[R] HCM 28 b ( BUN A8, ARt — 25
PRI RO E R

25 LR, M3 sST2 .GGT 5 R[FZEA HCM 3.0 fE
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