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Fk FFELA 20184 1 H 1 HZE 2019 4F 1 H 31 H7E L5838 K27 B 25 75 A R B Be O 1L 1297 H D 2 A
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(LVEDV ) 32BN =20% ] 4553573 LVR 20 (33 4] ) FIE LVR ZH (48 i ) , #RZXC LN AR AH S HON STEMI
B H PPCIAR )G &L LVR (TR (. %5 % LVR 410 JJUEE BT S 3 04 (88 i 75 LS 25 11 T (peak hs-cTnl )
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itk B X (P34<0.01) . £ [H 2 logistic [7] I 43 # & /R, peak hs-cTnl ( OR=1.026, 95% CI 1.006~1.046,
P=0.012) FIFEZE X L[] B 28 TR TE] ( OR=0.967, 95% CI0.950~0.983, P<<0.001 ) 4 STEMI &4 6 1 H 5
REE LVR (ST 52 R 25, ROC 42 /347 @7k, peak hs-cTnl iy 85.54 pg/L I5F, Tl STEMI & & #h5 6 ™ H 5 &4k
LVR i) R 8% 5 60.60%, F55 5 R 97.90% ( AUC{E A 0.795, P<<0.001) ; GLS A —10.56% M, Filil] LVR 4 % &
FEH 81.80%, 4SSN 70.80% ( AUC BN 0.761, P<<0.001) ; AHFEIX A 528504 0 [H]HL 309.12 ms ], Tl LVR
B R UE N 87.90%, FiSFE N 87.50% (AUC fEH 4 0.926, P<<0.001) . % +# =1 peak hs-cTnl, GLS FIAFAE X
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Role of myocardial strain parameters in predicting left ventricular remodeling in patients with acute ST
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[ Abstract ] Objective To explore the role of myocardial strain parameters in predicting left ventricular remodeling
(LVR) in patients with acute ST segment elevation myocardial infarction (STEMI). Methods A total of 81 patients who were
diagnosed with STEMI and successfully treated with primary percutaneous coronary intervention (PPCI) in Cardiovascular
Clinic of Shanghai Jiao Tong University Affiliated Sixth People’s Hospital from Jan. 1, 2018 to Jan. 31, 2019 were
sequentially enrolled. Cardiac magnetic resonance at 3.0 Tesla was performed at the acute stage of STEMI (<7 d) and after
6 months of onset. According to whether LVR (increase of left ventricular end-diastolic volume [LVEDV ] measured by the
second cardiac magnetic resonance examination =20% from baseline) occurred after 6 months of onset, the patients were
divided into LVR group (33 cases) and non-LVR group (48 cases). Myocardial strain parameters were evaluated to predict
LVR of STEMI patients after PPCI. Results Compared with the non-LVR group, the level of peak hypersensitive serum

cardiac troponin I (peak hs-cTnl) at the acute stage of myocardial infarction was significantly higher, the global longitudinal
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strain (GLS) was significantly lower, and the time to peak longitudinal strain in infarct zone was significantly shorter in the
LVR group (all P<<0.01). Multivariate logistic regression analysis showed that peak hs-cTnl (odds ratio [OR] =1.026, 95%
confidence interval [CI] 1.006-1.046, P=0.012) and time to peak longitudinal strain in infarct zone (OR=0.967, 95% CI
0.950-0.983, P<<0.001) were independent influencing factors of LVR after 6 months of onset in STEMI patients. ROC curve
analysis showed that when the peak hs-cTnl was 85.54 pg/L, the sensitivity and specificity of predicting LVR in STEMI

patients after 6 months of onset were 60.60% and 97.90%, respectively (area under curve [AUC] value was 0.795, P<<0.001);
when the GLS was —10.56%, the sensitivity and specificity were 81.80% and 70.80%, respectively (AUC value was 0.761,
P<0.001); when the time to peak longitudinal strain in infarct zone was 309.12 ms, the sensitivity and specificity were 87.90%
and 87.50%, respectively (AUC value was 0.926, P<<0.001). Conclusion Peak hs-cTnl at acute stage, GLS and time to peak

longitudinal strain in infarct zone were valuable in predicting LVR in STEMI patients receiving PPCI treatment after 6 months of

onset, and peak hs-cTnl and time to peak longitudinal strain in the infarct zone are independent influencing factors for LVR.
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P (left ventricular end-systolic volume, LVESV ) |
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Enhancement
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(v Fof >R FH 5 [ Co i b2 X 43 17 9 B, DAARHR
IR FR AR TR bR B O U K B 8 TIRE, 4t
TS HA RSN N AE ( global longitudinal strain,
GLS) . ZIR[F JH N A ( global circumferential strain,
GCS) | BefRfEmpAE ( global radial strain, GRS) .
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Fig1 Infarct zone and remote non-infarct zone classified by late gadolinium enhancement sequence

and American Heart Association 17-segment model

The endocardial and epicardial contours of left ventricular were outlined in red and green, respectively. After the healthy myocardium

was outlined in blue, myocardium was divided into infarct zone (I, yellow) and remote non-infarct zone (R, red). Remote non-infarct

zone was defined as unenhanced zone with a unenhanced border zone between it and infarct zone.

1.4 %itsEas@ W SPSS 25.0 #4750 2
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6] FU R FHAR ST REAS ¢ K065 SRR A oA AT 9

B CF A%k, L g ) Fos, W
ZH 8] b 85 oK F Mann-Whitney U #5565 1T 8078EA
BRI 38R, AL LECSR ¢ K56, KT



e 522 -

WELEER AR 2022465 H L5543 3%

AETIIN STEMI 3% & 4= LVR 14 R Z 40 A logistic [7]
94347, 8 OR #195% CI., %J1] GraphPad Prism 9
2l ROC ik, WA CSEOT T STEMI &
H R LVR B BINANE, 115 AUC {E MR P52 %
FEEAH AR ARG S ST I, ) R RN S
KgAKk (a) 4 0.05,

2 &% B

2.1 B FAZFA 81 7 STEMI M F AE I N
27~75 (55.07£12.50) %, % 69 #] (852%) ,

12 4] (148%) o PRALEEAEMR . FEIE . O
R BMI, wlORfER R ZE | BN K ETIA( peak
pro-brain natriuretic peptide, peak proBNP) . J54As
R LM K 25Ny I 55 0T 22 RS R
X (P¥J>0.05) , 1 LVR ZH 0 R 88 5 il v LS A
[ I ( peak hypersensitive serum cardiac troponin I,
peak hs-cTnl ) /K= FIELVR 4 (P<<0.01) . P
4] JE2k CMR # ML DI ES U LVEF . LVEDV
LVESV JUWUREAE RN iy e 22 S e ge i
X (P¥>0.05) . W1,

F1 TEHSTEMI BENELARILE

Tab1 Comparison of baseline indicators of STEMI patients between 2 groups

Variable All patients N=281 Non-LVR group N=48 LVR group N=33 P value

Agelyear, x5 55.07£12.50 54.88+14.94 55.36+8.47 0.92
Male, n (%) 69 (85.2) 39 (81.2) 30 (90.9) 0.62
Heart rate/min ', X+ 71.331£9.41 69.1919.15 74.45+9.29 0.15
BMI/(kgem ), x=Es 24.95+3.00 24.34+3.39 25.83+2.19 0.21
CHD risk factor, n (%)

Hypertension 45 (55.6) 24 (50.0) 21 (63.6) 0.70

Smoking 39 (48.1) 21 (43.8) 18 (54.5) 0.70

Hyperlipidemia 12 (14.8) 6 (12.5) 6(18.2) 1.00

Diabetes mellitus 27 (33.3) 18 (37.5) 9(27.3) 0.69
Peak hs-cTnl/(ugeL "), x*s 70.821+49.83 47.181£24.67 105.194+57.09 <0.01

Peak proBNP/(ng*L "), M (Q,, O,)
Culprit vessel, n (%)

LAD 75 (92.6)
LCX 45 (55.6)
RCA 24 (29.6)
Medication, 7 (%)
Antiplatelet 75 (92.6)
Statin 78 (96.3)
B-blocker 81 (100.0)
ACEI/ARB 51(63.0)
ARNI 9(11.1)
Diuretic 42 (51.9)
CMR parameter, xts
LVEF/% 44.73+12.32
LVEDV/mL 140.15+34.16
LVESV/mL 77.91429.50

LV infarct zone size/% 34.20+12.74

1101.00 (673.90, 2 724.00) 1026.15 (633.85,3 461.00) 1 101.00 (693.00, 2 024.00)  0.96

45 (93.8) 30 (90.9) 1.00
27 (56.2) 18 (54.5) 1.00
15(31.2) 9(27.3) 1.00
45(93.8) 30 (90.9) 1.00
48 (100.0) 30 (90.9) 0.41
48 (100.0) 33 (100.0) 1.00
36 (75.0) 15 (45.5) 0.22

3(6.2) 6 (18.2) 0.55
24 (50.0) 18 (54.5) 1.00
47.05+13.00 4137+10.97 0.25
150.93+34.39 125.73+£29.57 0.07
79.91+28.15 75.00+32.52 0.68
31.55+12.32 37.57+13.04 0.25

STEMI: ST segment elevation myocardial infarction; LVR: Left ventricular remodeling; BMI: Body mass index; CHD:

Coronary heart disease; hs-cTnl: Hypersensitive serum cardiac troponin I; proBNP: Pro-brain natriuretic peptide; LAD: Left anterior

descending artery; LCX: Left circumflex artery; RCA: Right coronary artery; ACEI: Angiotensin converting enzyme inhibitor; ARB:

Angiotensin II receptor blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; CMR: Cardiac magnetic resonance; LVEF: Left

ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; LVESV: Left ventricular end-systolic volume; LV: Left

ventricular; M (Q,, Oy): Median (lower quartile, upper quartile).

22 SR EAHSH LVRAHRFH GLS KT
JELVR 4 (P<<0.01) , WiM4iE] GCS. GRS 57
WG 23 L (PY¥>0.05) . LVR ZHHEAE X 2\

[f1] o7 AR SRR E] 4 TR LVR 41( P<<0.01 ), W32,
2.3 STEMI &4 % % LVR % B % 69 logistic =2
% ROC w1 Z&4#7  DA peak hs-cTnl, peak proBNP
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GLS 25250k 728 &, STEMI B ELERS 6 MG
JE KA LVR Ry R 5t 64T logistic [B1IH 34, HR
K 2 43 #7 @ 7R peak hs-cTnl. GLS FIAEFE X 2 7] Jij
AR SRV [R] 25 S A it 2 L (PF4<<0.05) .

HE— 47 2 [N K logistic [71J3 43 Hr, & FIH{T 7] Wald
A TAR e, 4559 7R peak hs-cTnl, FHFEIX 2\
[i1] J7 7% pA W IS H] S STEMI BB 3 2% 6 A )5 &2k
LVR Ayl 7 52 m [ £ [6=0.025, FrifEIR=0.010,

OR=1.026 (95% CI 1.006~1.046) , P=0.012;

b=-—0.034, #5 i i%=0.009, OR=0.967 (95% CI

0.950~0.983 ) , P<<0.001] . ROC #h<k (K 2) 43
Br a5 B 5 7R, peak hs-cTnl 7l #ll] STEMI & 4 & f%
6 I~ H 5 &4 LVR i) AUC {E°~ 0.795 ( P<<0.001 ) ,
AL IG S 85.54 ng/L, RELEH 60.60%, FF55F
J& 4 97.90%; GLS 1 AUC{E H 0.761 ( P<<0.001) ,
BRI AE A —10.56%, RAEHN 81.80%, FEE
k1 70.80%; AFFE X YA [ 17 AF K W R [E] ) AUC
0.926 (P<<0.001) , fAENGAE N 309.12 ms, RAH
FER 87.90%, Fi5EEH 87.50%:

&2 W4 STEMI BEROAMIESE LS

Tab 2 Comparison of myocardial strain parameters of STEMI patients between 2 groups

xts
Variable Allnlz téfints Non-rI:lliggroup LVnR:g?f;)up P value
Global longitudinal strain/% —9.92+3.98 —11.35+4.18 —7.85+2.55 <0.01
Global circumferential strain/% —11.894+2.77 —11.974+3.07 —10.23+1.99 0.11
Global radial strain/% 17.48+4.99 17.68+5.49 14.54+3.58 0.11
Time to peak longitudinal strain in infarct zone/ms 334.94181.82 382.11+62.73 266.32+52.57 <0.01
Time to peak longitudinal strain in remote non-infarct zone/ms  338.58 £85.09 339.60+97.43 337.12+67.68 0.94

STEMI: ST segment elevation myocardial infarction; LVR: Left ventricular remodeling.

100
80
X
S 60
Z ;
a L GLS
i’ 4013 ---- Peak hs-cTnl
e - Tpeak
208 ¢
0 adl ! ! ! ! |

20 40 60 80 100
100—specificity/%

B2 STEMI £&E%4% LVR ZIE X ROC BT
Fig2 ROC curve analysis of influencing factors of
LVR in STEMI patients
STEMI: ST segment elevation myocardial infarction; LVR: Left
ventricular remodeling; ROC: Receiver operating characteristic;
GLS: Global longitudinal strain; hs-cTnl: Hypersensitive serum
cardiac troponin I; 7. Time to peak longitudinal strain in

infarct zone.
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LVR B #F %, BlJ5 ) logistic [0 5 43 #r 2% F 7R
FEBEIX 1) o7 A5 1K e B[] J2& STEMI S8 2 A s 6 1~
H G KA LVR [l S 52 B ZR . 4K S A3 88 X
LA 1) 7 A W 1 2 WA 56 . s AR AT
DX A 1) 107 AR ik W B[] 7 LVR 2054 LVR 4 22 [6] 22
SR L, nTEEE T STEMI Sk ) 2%
AR L AR EREAEIX, O NUESE R A 28 d A4
B ARIT BOm AR

LVEF & 174l 0 IUEE B J5 & Az o0 77 3 3 1
FH¥6 4%, LVEF [ F B TR & O I3 BUE A R
WF 5% % B0 LR B 201 ) LVEF 2 % F % (O
40%~45% ) , HarE NIRRT .
TS 10050 B BR R0 o ) 1 2RO LR BT SR
g AR T AT ZE o E R kSR T £
TR 2% BH 200 25 1 I A 2 W7 2k O LR B il
A EEAEFR Y 220 N B AR Z AL
FE EAMEAARSE, T EL AT AT A AR
AWFFT L5 WoR, AE 20k A A AU B 25
FIRTHE T, LVR 41 GLS ik FAE LVR 4H, FHAXS
THUM LVR, GLS B LA E R, Z45 RS
Reindl &5 0] AR IT 45 SR —30

JULAS 86 11 18 T 7 S0 LN i B 0 A 25 4 2R
H, 7NN LEIRPE 5 O L R
LW 2k O WURE SE 1 R A v 2, FExt e
R EA S B E ™ . LIRSS S UL
BEE AT M BOIVES & A 1S 200 WU AE PPCL
ARG Kt 1 B S m A P AR g 4G
R5 FIRGER—3, H logistic [P 53 #4553 BoR
peak hs-cTnl 52 STEMI 5 B A7 52 M A 3R, peak
hs-cTnl 7K - &5 STEMI & & & % 6 4~ A 5 & 4
LVR B9 45 2% 25 . Gohar 28 2 BF 57 & B, &5 801
B ER 1 T ol 1R N A S 9 O T A 247 M7 A0 55 1t
Oy BUREAR AL Ty vy, (S IV 2R (TGI8 2 AE
SR A4 S0P B R0 T R v A 2 A S AL 43 R AP
O IR TNAE R T, SR B Tk, @A
ORI 22 S 0 SRR E R ORTE R . BROAR LS B
F T8 T HAT 8 0 R SR e S B, (RO
ZBEIne. BY . BB RN UR G Z IR R
M), CMR K6 2 22N A A BT O LGS #7838 4
Mg 2EF B, Horpub UV AR SRS 0. 2
PPA o HE AR RN L X Syl 5 BE A shRE g, AT
OIERFRE YIRS B H R M E W . A5

1 peak hs-cTnl, AHFE X YA i) Ji A5 1k 4 s [i] 7 750 0
STEMI f # & A LVR J7 1 ARl A A, HC LR A%
SO IAT G A —E R E.

AWETE R D EESE, A2 Bk STEMI
H W) #2:5% PPCLIR YT 1 B AN 81 i, FEAS 4%
/N, TTRESNS Z2 R R A3 M vl (L v 1 P B
W, SRS HE— B KA R, MBI, DL
AT TSR MG IR ZS S
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