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[ ABSTRACT ] Aim To evaluate the effect of growth differentiation factor-15 ( GDF-15) in predicting no-reflow in
patients with acute myocardial infraction ( AMI) undergoing percutaneous coronary intervention ( PCI). Methods To-
tally 243 consecutive patients with AMI were enrolled and serum GDF-15 levels were measured within 24 hours.  All pa-
tients were divided into two groups according to the occurrence of no-reflow during PCI. Results There were 44 pa-
tients in no-reflow group (average age was 67.00+13.04 ) and 199 patients in normal-reflow group (average age was
65.54+12.98). The serum GDF-15 levels increased in no-reflow group (1073.43+364.38 ng/L vs 714.10+340.98 ng/L,
P<0.001). The area under the receiver operating characteristic curves ( AUC) was 0.829 (95%CI: 0.766~0.892). Lo-
gistic regression showed that GDF-15 (OR: 1.003, 95% CI. 1.001~1.004, P<0.001) and female (OR; 2.996, 95%CI;
1.358~6.610, P=0.007) were independent risk factors for no-reflow during PCI in AMI patients. Conclusion GDF-

15 and female were independent risk factors for no-reflow during PCI in AMI patients.
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PREHLH , SR PB; S Al e 7 E S U AR G
EM#Hi 2 —" ) BAre AR L2 s A K4y
fEIH ¥ 15 ( growth differentiation factor-15, GDF-15)
TE AMI B FEI bR THE, BT sy Sk AMI A&
HEBUG . AR B EILEE AMI B E N AT AR
T A R GDF-15 I35 K T, 31T
N TE A i B4 ) S 1

1 AEPFFE

L1 HRMK

# £\ 2013 4 10 A 2016 4 10 A% M ¥ %
“ARERS ARHEBR D BT 7 AMI &3 3 304 6], 3
FAE 9 Bl A EAN AR B REARBEEZANNEIT,28
Bl B2 7R 20 ik B O W R R RATANET,
A1 GIERE I KR IR DG IR e 8y B O L3R,
H2PIRZEAFE, H1AEHEAFRAE IR
e, 0 8 PIEH I ERS, 12 ] B B4 X ot
k>20%, L Br N\ B A& 3 243 B, NEARE:F R
20~80 ¥ ;10 ALAE A6 35 W 4 6 2012 47 % Z iR AMI &Y
AR U B N A I A R B ik
BARARE K BIRBIRNNNIETT o HRARVE 4R 1T
B Al B FARRRNERX T RFE & AE
MRS BRE T E AT E IR R 20 IE R R L0 AL
RONE R EEACIEFA & AR EH K >20%
Wy BT HNRFR
1.2 BARFE

N B A HATRE LR G KR BB R, N\t )
24 h WAt 2 o % GDF-15 AF, N\ 5 24 h W 2 &
e R € & 408 B 2 At e [ 3 H o = B (-
glyceride, TG) . % fH [E B% (total cholesterol ,TC) 1 % & g
% A 2 [E B (low density lipoprotein cholesterol , LDLC) &
5 % 5 % & B [E B (high density lipoprotein cholesterol ,
HDLC) ] A ft. fn 21 & & (hemoglobin , HbAlc) | ¥ IR ff 4
B2 A L AE AT, ARIEANIBIT A W LI S A LR
EHHEA) EERA, TERAFZNE X %8
Piana % #5 3R 8y 07 kA A M0 VA R B
(thrombolysis in myocardial infarction, TIMI ) & AILVE ¥ 2+
P, TR B BT R L3R TIMIS2 2R3, TIMI 3 2K 7 o L3
EARH0~1 F R LK E AEHH hehE &
P2 Py A Y i A A MR B IOR S A AN
BRI ZE
1.3 GDF-15 BillZE

GDF-15 & ACF 8y I &2 R B B % % 2 A7 %
(enzyme-linked immunosorbent assay, ELISA) , {#

% [E R&D /2 & 42 B by ok, iy B 9 R 0P % 8]
1E#y GDF-15 7 £ (5 7 :£2034h) ,
1.4 FitFHH

Gt AT R SPSSI7.0 B, T E AR xas
BT R B QR K7 TR TR BCR A 4
SLEEAHY ¢ AR B T BVORR A X Al A R H T
VE4FAE B 2 (receiver operating characteristic curves ,ROC)
WG FOUNNE, 2 F Logistic [E V247 %o T & i 1Y
FEHE, POOS AN ALRITFER,

2 & R

2.1 HZIGKER

P HEAKIFSE A BHERR AR U, AR 5% SE PR A BE £
FHAk 243 ), Horp 2ok ST B BLO I LFEAE ( ST-sega-
ment elevation myocardial infarction, STEMI) 123 ], &
PEAE ST BedhE AL JJLFESE ( non-ST-segament elevation
myocardial infarction, NSTEMI) 3 120 {4, MR HEH A
FARSRE AR TR IG5 R G 4L iR
ERAH (IR, Hrih e i 44 51, Bk 24 41, %
P 20 ] SERAERS 67.00+13.04 % 5 LI 1E 41 199 1]
T 150 191, 2ot 49 1], ~F- 3471 65.54+12.98 %, Tt
MG KRR 18.1%,, WAL F LAWY W A |
e BEPR I S Al UL TG\ TC %545 T H5 0
Geitps it AR IO A B AR b 5 1 1 R 41
255 WEEE o PE AR T I IE 20 (P =0.009) .
HIEE {4 STEMI B LR L Tl IE# 4 (P=
0.03), UAh, TH mdl B E AR5 GDF-15 ¥ B & T il
TIEH4(P<0.001;% 1),
2.2 GDF-15 M X ERBFUNMNE

HRAE GDF-15 K V-5 B H L E R 24 ROC
thek (K 1), ROC i £k M X (area under the
curves, AUC) 1 0.829,95%CI 4 0.766 ~0.892, %
THRZEFRECH 0.602, ML SHEENS GDF-15
TN JC & RS e AR G FHE R 837.67 ng/L, LhiZ
BAEWM PCL AR & A To & I B4 1Y UK R
86. 4% ,F¢ 5 % h 73.9% , $& 7~ GDF-15 X} PCI A H
TE RIMGHA — & B A

HRAE 13RI AE K A 3% 583K 43 GDF-15 =k
FE4H (GDF-15>837.67 ng/L) 5 GDF-15 ik ¥ & 21
(GDF-15<837.67 ng/L) , &/~ GDF-15 &k 41Tt
SRR A R E T GDF-15 Rk FF4H (P<0.001) ,
[ S & B0 GDF-15 73 & 52 41 17 i A ik . TC 7K
T GDF-15 iR B4 ( P<0.05,P<0.001 ;% 2) .
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Table 1. Basic clinical characteristics of no-reflow group and normal reflow group

I PRARFAE TE R (n=44) ML IE R 4 (n=199) P1i
SEI (%) 67.0013.04 65.54+12.98 0.501
5/ (#) 24/20 150/49 0.009
STEMI[ ] ( %) ] 29(65.9) 94(47.2) 0.030
MR [ B (%) ] 18(40.9) 100(50.3) 0.318
I HI(%) ] 5(11.4) 30(15.1) 0.640
LR B (%) ] 29(65.9) 117(58.8) 0.402
BRI [ (%) ] 8(18.2) 46(23.1) 0.552
F 4 (x10° 4~/L) 8.57+3.16 9.26+3.16 0.501
rRHERL A 43 (%) 73.63+14.11 71.71+17.69 0.129
LT ( mol/L) 75.02+27.76 85.44+40.55 0.186
TG( mmol/L) 1.53+£2.13 1.94+5.66 0.500
TC( mmol/L) 4.04+1.17 4.37+1.00 0.110
HDLC( mmol/L) 1.1920.33 1.10+0.42 0.639
LDLC( mmol/L) 2.37+0.80 2.56+0.79 0.055
HbAlc(%) 6.37+0.95 6.47+1.54 0.178
{EFUR AR (mIU/L) 1.20+1.08 1.57+2.96 0.144
FiG &K (ng/L) 5359.43+8589.06 4037.59+7051.10 0.455
GDF-15 (ng/L) 1073.43+364.38 714.10+340.98 <0.001

23 ZERUSWESEZDOAEASHT

PITC & B G ok AR 1 8 AR PE I GDF-
15 J& 75 K STEMI .0 I fE Killip 50 2% >2 %% R
TIMI 5325k 3 9 A v 5% 550 57 & > 200 mL Hl TC

% 2. GDF-15 R EHAS GDF-15 KR EABZNIGKEE

YEMIAE I N LR R FIZ K Logistic [FIH4HT,
2EL LI, GDF-15 VU K o2 ek sh ik i AJa 97 AR
PRSI M G R E (£ 3) .

Table 2. Basic clinical characteristics of increased GDF-15 group and normal GDF-15 group

I RRHAE GDF-15 S E4H (n=90) GDF-15 RV BEA (n=153) PH
(%) 66.92+13.02 65.15+12.94 0.305
B/ (H) 60/30 114/39 0.238
STEMI[ 4] (%) ] 50(55.6) 73(47.7) 0.288
WA (%) ] 43(47.8) 75(49.0) 0.895
R HI(%) ] 12(13.3) 23(15.0) 0.850
L B (%) ] 52(57.8) 94(61.4) 0.590
HEIRIR [ (%) ] 15(16.7) 39(25.5) 0.150
F 4 ( x10° 4~/L) 9.25+3.50 9.07£2.97 0.658
JULEF ( mol/L) 82.77+39.20 84.01x38.55 0.812
TG( mmol/L) 1.42+1.58 2.13£6.43 0.313
TC( mmol/L) 4.14x1.12 4.41+0.97 <0.05
HDLC( mmol/L) 1.11+0.35 1.1220.43 0.807
LDLC ( mmol/L) 2.40£0.77 2.60+0.81 0.057
HbAlc(%) 6.32+1.14 6.54+1.60 0.267
{E AR IR 0% (mlU/L) 1.26+0.18 1.27+0.22 0.841
JilG &K (ng/L) 6513.93+£9475.45 3091.81£5608.68 <0.001
GDF-15(ng/L) 1115.37+350.22 581.40+203.73 <0.001
TEF[HI(%) ] 38(42.2) 6(3.9) <0.001
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Table 3. Univariate analysis and multivariate associations between GDF-15 and no-reflow

NESEIER: ESEIER:
SRR OR ﬁﬂigéﬂlﬁﬁ P OR zﬂ’iiﬂ?*ﬁ P
SRS 1.009 0.983~1.035 0.500 - - -
Lk 2.551 1.298~5.012 0.007 2.996 1.358~6.610 0.007
GDF-15 1.003 1.001~1.004 <0.001 1.003 1.001~1.004 <0.001
275 N STEMI 2.16 1.091~4.274 0.027 1.995 0.924~4.306 0.079
Killip 4325>2 ¢ 2.043 0.987~4.231 0.054 1.997 0.865~4.614 0.105
AR TIMI 4348 =3 0.515 0.226~1.173 0.114 - - -
TR #>200 mL 1.213 0.618~2.380 0.574 - - -
TC 0.718 0.512~1.009 0.056 0.737 0.507~1.072 0.111
1 oF HIR R AMGE . ARG R R TEE 4l STEMI
BHEZ TG IE R 4, B 2 P & [BHH 534 878 2T
o5k A7 G ZE % & STEMT & A B G 217412
' PCI A, TIMI [fil 37 43 28 SR, (A 67 4 1 43 5
i, PRI T & 7 B T e K
g““ WEAE SCHR 32 7R T2 I 4 19 & A R A 5% ~
e 20%" 40 RBRSE R CRILS KE O 18.1%,
® oar SRR K B A TR I A AT 2 £
PG, HG B AR AL o8 R 58 2 WA, DF IR 3R Y
0.2f P IRERA T SR SN | A N AR 2 R R 1
S5 TE G H BB RE RL AR 5T $E R
0.0 . . . . GDF-15 n] 4 37 S ML WUAESE 8 35 19 B, {H GDF-
0.0 0.2 ?;ﬂéﬁ og 10 15 5 AMI SB35 JC 5 it 90 42 09 RH DG 1 18 AR DL AH DG4I

& 1. GDF-15 Bl L £ MK B ROC ik
Figure 1. Receiver operating characteristic curve of growth

differentiation factor-15 in predicting no-reflow

3 i3 it

SCHRHE 32 22 30 5 0 & I 4 R O Y T
K, 4% Killip 43%% . PCI B TIMI 43%% . PCI i IfiL
Rt PEo | A B R B ok i |) 5P FE 3k
SR A BE IO R AR | S AR AR R Y
I AL B A 4% NSTEMI H 3 | N 481t
R IR TR (8] 55 | [RBTG5 B R AT
FIPK R BE B, AR g A TR, A
F5E 22 X AMI £ 14 I R RIS AR DA Je AR
AR BRI E5 40 %) 43 BT 35 T8 &2 0 B 4 1 i [R)
-, DU Tk DA = 0 AT i o bR Sl T iR 2 T R
TRIGE I 0 AT R, LA 1 R BRI e i, A
TR TR, W80/ ST 38 DR ot AR 8 B T T T AH 6

iH, AR AMI BE N ARYT T B E i
MAH K GDF-15 Rk /KB B3, H ROC £k
T 0.829, #2755 GDF-15 X L& M4 A —
SEMTANE, ALK ETRES GDF-15 2 5%
JiE S B SR 3, EL AT AP N K T RE L AR 0
LR st TS A 6

WFFE /R AE IS BB AR AT B R 28 70
AW I K I A P2 I E T ST fa s R & otk
O UEEBE £8 35 A AR YT BT & 3 1 AT ek T
K, EARPLH AT 68 5 BE PR OK T N 2 D BEAS 42 5%
A K, (HARRAE AR ST R R IR G, % 18
AR5 A BEAR HEAS [A] sl RE A B3/ 6, (] B [
A5 Ry RN BPERF 5, % 52 0 J6 & 9 14 22 HoAt
PHE M AR T B2 il KB 1 I R
T 5T e it — 2L UE ST 45

ZE Lk, AMI B A A F A B R
LB GDF-15 RikF . GDF-15 /KX L&
MG EA —E WA {E, GDF-15 Fl# P 2T
IS IST fE R R 2
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