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[ Abstract ] Background Left ventricular ejection fraction ( LVEF ) is often used as an assessment indicator for left
ventricular systolic function. As adverse events occur in some patients with preserved LVEF, other phenotypes based on LVEF
may exist in the population with LVEF = 50%, affecting the prognosis. Objective To explore the critical LVEF and possible

pathogenesis in acute ST—elevation myocardial infarction ( STEMI ) patients with supra—normal ejection fraction after primary
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PCI. Methods A total of 272 STEMI patients with initial LVEF = 50% by transthoracic echocardiographic measurement
after being treated with primary PCI were selected from Heart Center, Hebei General Hospital from November 2016 to June
2018. All patients were admitted to the cardiovascular care unit following primary PCI. Data were collected, including baseline
characteristics ( gender, smoking history, drinking history, family history of cardiovascular disease, angina in the past one
month, diabetes history, hypertension history, stroke history, old myocardial infarction, age, body mass index, pulse rate,
and mean arterial pressure ) , time of onset of chest pain [ including time from symptom onset to first medical contact, time from
symptom onset to first antiplatelet therapy, time from symptom onset to first anticoagulation, symptom onset to balloon time( SBT ),
door—to—balloon ( D—to-B ) time ) , periprocedural data [ pre—procedural TIMI flow grade, collateral circulation, treatment
of non—infarct related artery ( NIRA ) , thrombus aspiration, IABP application, anticoagulant medication, pre—procedural
use of B —blockers, renin—angiotensin—aldosterone system inhibitors ( RAASi) , or statins, intra—procedural application of
tirofiban and prourokinase, post—procedure TIMI flow grade ] , laboratory test results ( leukocyte count, Neutrophil count,
lymphocyte count, hemoglobin, hematocrit, platelet count, potassium ion, urea nitrogen, creatinine, random blood
glucose, eGFR, total cholesterol, triacylglycerol, high—density lipoprotein, low—density lipoprotein, very low—density
lipoprotein, non-high density lipoprotein, creatine kinase, creatine kinase isozyme ) and transthoracic echocardiographic data.
The correlation between LVEF and in—hospital death was analyzed. By ROC analysis, the optimal threshold of LVEF predicting
in—hospital death was obtained, and patients with LVEF greater and less than the optimal threshold were compared in terms of
clinical indictors. Results The area under the ROC curve of LVEF predicting in—hospital death was 0.846 [ 95%CI ( 0.628,
1.000) , P=0.018] , and the optimal threshold was 67.5% with a sensitivity of 75.0% and a specificity of 95.1%. Compared with
those with LVEF <67.5%, patients with LVEF > 67.5% had higher in—hospital mortality [ 18.8% (3/16) vs 0.4% (1/256) ] ,
with a statistical difference( P<0.05 ). Moreover, they also showed a statistical difference in Kaplan—Meier survival curve( X ’236.526,
P<0.001 ) . Furthermore, patients with LVEF > 67.5% showed higher female ratio and rate of IABP application, lower mean pulse
rate as well as lower rate of post—procedure TIMI grade 2-3 flow ( P<0.05) . They also demonstrated lower mean left ventricular
end—systolic diameter ( P<0.001 ) . Conclusion There may be a subgroup in STEMI patients with preserved ejection fraction after
primary PCI, who presented higher LVEF ( supra—normal LVEF ) and higher in-hospital mortality than those with normal LVEF.
The optimal threshold of LVEF for predicting in—hospital death in these STEMI patients was 67.5%. Being female and coronary
microcirculation disorder may contribute to the development of supra—normal ejection fraction.
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Echocardiography; Percutaneous coronary intervention; Microcirculation
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Figure 1 ROC analysis of LVEF predicting in-hospital death in STEMI
patients after primary PCI
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Figure 2 Kaplan—Meier curves of STEMI patients with LVEF>67.5%
and<67.5% in STEMI patients after primary PCI
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RO . WU SZOEEE . [A]HIAL B NIRA | ifi 4 4k 0 1
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WG E L (P>0.05) . LVEF> I FL{i 4 TABP i}
H 5 T LVEF< I SHE 4 . ARJ5 ML 2~3 2 L%
T LVEF< i FHYEHA, ZRA%1T¥E X (P<0.05) ,
L% 3,

2.5 PHULBFE LR EMALERILE WA AT
Rl oVt T s N N W1 2 < 11| 4 I = I (1411 A 2
5. MR, B REA . WS, BEDLIRE |
eGFR., BHFEE, =BiH M., mEEREA . (KEE
RREE I . AR BN . AR B IR T . NURRULRES |
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Table 1 Comparison of baseline characteristics between STEMI patients
with LVEF>67.5% and <67.5% after primary PCI

LVEF LVEF

B > I(Iﬁ%ﬁ)ﬁﬁ <<||::5§5{§z>ﬁ iyl i

T ln(%)) 7(4380)  42(1640) 5884 0015
WAL (n (%) ) 7(4380) 154 (6020) 1678  0.195
ik (n (%) ) 3(1880)  62(2420)  0038° 0845
/L\J{umiﬁﬁ%ﬁ%m (%)) 4(2500) 44 (1720)  0209"  0.647

LAHRLZER (n (%) ) 10 (6250) 139 (5430) 0409 0522
Rl (n (%) ) 4(2500)  57(2230) 0063  0.802
FILES (n (%) ) 10 (6250) 128 (50.00)  0.941" 0332
TAE (n (%) ) 6(37.50) 40 (1560)  3.690°  0.055

WiIHEDAUEFER L (n (%) ) 0 14 (550) 0142 0706
Ay (Res, %) 618146  595:121 0738 0461

PRIEAREC (M (QR) , kgfm®)  25.80(453) 25.13(390) -0.052° 0958

kR (M (QR) , ¥ /min) 65 (15) 79(20)  -2.856"  0.004
FHEIRKE (M (OR) , mmHg) 91 (36) 95(20)  -0572° 0568

T O xCAE, ", e fH; LVEF= 22055 il AR

R2 WHBHAHIEHAL SRR (n (%) )

Table 2 Comparison of infarct location and medication within 3 months

before primary PCI between STEMI patients with LVEF>67.5% and<67.5%

LVEF LVEF
SgE| > RN <IEFE4l XM PE
(n=16) (n=256)
FEFEER A
TiEE 6 (37.50) 119 (46.50) 0489  0.484
T RE 10 (62.50) 138 (53.90)  0.448  0.503
J e 6 (37.50) 84 (32.80)  0.149  0.699
i 5(31.30) 58 (2270) 0235  0.628
HOE 6 (37.50)  75(2930) 0172  0.679
ARHiT 3~ H 2
B - KRB 2 (12.50) 19 (7.40)  0.065  0.798
RASI 1(6.30) 13(510) 0040  0.842
HiNES 1(6.30) 9 (3.50) 0.268  0.605

TE: RASI= PR — A SR E - ISR R Geam )
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2.6 WARFBFIEMRLE WHBRELOHRR.
HOBEAR, AUEEAR ., EOEEREDINGE .
Elg, AT, 2R TEI¥E L (P>0.05) .
LVEF> Il SYE 4 260 WA AR AR /N T LVEF< i 7
H4, ZRA50¥E Y (P<0.001) , WL#ES.
3 itig

25 M 7R R TE A AR EE, Tz B IR IR,
P A LVEFR A8 )72 0 T4 B e kv s . [ 4k
WEHNER 25 ) W88 T 203 135 {5 22 3 11 403 977 {43 0>
ek, KB LVEF 1€ 60%~65% 2 18] i R E AT
R, 10 T AR T I IX 0] A R ST R, [A]As
ZESTE T AR ST FEA TP AR R 500E, 78 LVEF S5%E
TORZ RS U B

2R ST Brdf i BLO URESE ] 5 | k0o LN Al A2 20

ﬁ%,w%@%%moaﬁﬁﬁkﬁféﬁﬂ&%ﬁ

R3 PIHEAT HIE PCI BRI R LA
Table 3 Comparison of peri—primary PCI indices of STEMI patients with

LVEF>67.5% and <67.5%

LVEF LVEF )
S >IERER < IEsMEA Xg Pl
(n=16) (n=256)
R CEREE ) (n( %)) 11(6880) 175 (6840) 0001 0974
P78 I A .
HCOR) ., o) 288(025)  3.00(075) -0.631° 0528

FEKE (M (QR) , mm) 2600 (13.00) 2400 (1500) -0.117" 0.907
SYNTAX BV (M (QR) , 4+) 2025 (11.50)  20.00 (13.00) -0.603" 0.546
TR K BT e TR
(M (QR) , min)

JORRZ A AT/ IMR T ]
(M (QR) , min)
JORREE WAL T

(M (QR) , min)
RAREERBEHT ]

(M (QR) , min)
FIEkESTE (M (QR) , min)

87.00(113.50) 77.50(137.25) -0.636" 0.525

103.00(105.75) 103.00( 147.25) -0.064" 0.949

126.50(112.50) 140.00(167.25) -0.717" 0473

177.50(125.75) 189.00(191.00) -0.873" 0.383

59.00 (37.50)  56.00 (30.00) -0.437" 0.662

AT (n (%) ) 0053 0818
0~1% 13(81.30) 193 (7540)
234 3 (18.80) 63 (24.60)
MCAERR (n (%) ) 2(12.50) 40 (1560)  0.119 0730
AL NIRA (n (%) ) 0 6(230) - 0693
% (n (%) ) 6 (37.50) 146 (57.00) 2300 0.127
IABP RifH (n (%) ) 2(12.50) 2(080) - 0018
Pk (JFE) (n (%) ) 11(6880) 220 (8590) 2850  0.091
ARFMH (n (%) ) - 0.003
0~1 4 3(18.80) 3(120)
234 13 (81.30) 253 (98.80)
BHAEIE (n (%) ) 6(3750) 46 (1800)  3.150 0076
LT (0 (%) ) 3(18.80) 52(2030) 0023 0879

W s w il - TR Fisher's MPIHEZEE; NIRA= JEJ09E
L%, TABP= FBhkNERSE 8, SYNTAX= O HEAMNEH S AR T7 B
AR FE
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T3 0 LVEF>50% 5% 55% w58 X k7035 5 i 435K
PRER . eSO B A R v, Ok 22 A B s
LVEF 55 i ARESE TR i b o 1

£ MESA BF5e i, wFoe & WAL 20 ) il b 5
LVEF #H 5 1 (4 HR 453 55 60% ' . #E GRACE 13 /it
5T, LVEF>65% 44 Pk Zork el Bk 25 4 1 52 & 81
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R4 WHBHF LR ERAZRILE (M (QR) )
Table 4 Comparison of laboratory results in emergency department and in—

hospital between STEMI patients with LVEF>67.5% and<67.5%

LVEF LVEF

B > I FHAf2 < I FHf2 uff  PfE
(n=16) (n=256)

FAHEL ( x 10°L) 11.18 (4.32) 9.67 (4.64) -1417 0157

R ( x 10°) 827 (3.29) 752 (4.61) -1.107 0268
WO (x107L) 151 (132) 145 (107)  -0529 0597
M (L) 129.00 (29.50)  139.00 (25.00)  -1419  0.156
ML (%) 039 (0.08) 041 (007)  -1.047 0295
MUMEL (X 10L) 21250 (7425) 22400 (85.00)  -0.143  0.887

HEF (mmol/L) 3.80 (0.48) 390 (0.50)  -0.764 0445
JREA (mmol/L) 5.04 (2.85) 496 (195)  -0.121 0904
JILEF ( pmol/LL ) 7734 (2448) 7867 (1663)  -0.862 0389
BEBLINAE (mmol/L ) 550 (5.34) 592(290)  -0395  0.693
(ol min’?(-;F(Rm i)y 82 (3239)  89.85(2233) 0416 0677
SRR (mmol/LL) 500 (2.14) 450 (133)  -LIS1 0250
=BEH M (mmol/L) 1.03 (0.73) 137 (1.08)  -1.382  0.167
RN (mmol/L) 1.07 (0.46) 103 (025)  -0.254  0.800
MEHENEN (mmol/L) 350 (141) 298 (0.95)  -1435 0.5l
PARHIEEHE A(mmol/L) — 0.52 (0.40) 045 (031)  -0.156 0876
PR R EA(mmolL)  3.99 (1.82) 340 (121) 1179 0238
HURR A (UL) 1173.10(2143.30) 1240.00(1577.83) -0.256  0.798

CKMB (U/L) 10085 (139.55) 11484 (13441)  -0.960  0.337
{E: eGFR= 5B /NRUEIT A, CKMB= JJURR AR T

®S5 ALLEE AR L
Table 5 Comparison of transthoracic echocardiographic indices between
STEMI patients with LVEF>67.5% and<67.5%

LVEF LVEF
£ > IGEHES <G4 w () 5 P

(n=16)  (n=256)
FEDBRTER (M (QR) , mm]) 3650 (6.50) 37.00(6.00) -0.269 0.788
FDHEEAE (M (QR) , mm]) 32,00 (650)31.00(4.00) -0.815 0415
HOEERR (M QR ,mm) 3100 (275)30.00(400) -1386 0.166
TOFEWGARWAE (M (QR) , mm) 28.00 (425)32.00(4.00) -4206 <0.001
EOEFFEAIING ($£5, mm) 455+34  470£38  -1520" 0.130
EW (M (QR) , mis) 074 (035) 0.71(025) 0172 0.863

AW (M (QR) , mhs) 0.82(045) 079 (0.32) -1212 0225

TE: "R H; B = SRR, A g = SFIRIGINIEC
T
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WFFE Bt s 7 s, 18 2 075 Bl R FH R, wE
LVEF 41 (>65% ) 6 4F-RfiJisET- K il 3 = T 1IE % LVEF
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