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Association between serum osteoprotegerin and in-hospital major adverse cardiac events in patients with acute ST
segment elevation myocardial infarction YANG Lu-yu, TAN Jin-hui, LU Hui-zhi, LIAO You-xia, DONG Hui, TAN Yun,
FU Shou-zhi*. Wuhan Third Hospital, Wuhan 430074 , China

Abstract Objective; To investigate the relationship between serum osteoprotegerin ( OPG) level and in-hospital major
adverse cardiac events (MACE) in patients with acute ST-segment elevation myocardial infarction (STEMI). Methods; A
total of 340 patients with STEMI receiving primary percutaneous coronary intervention were included. According to the pres-
ence or absence of in-hospital MACE, these patients were divided into the MACE (n =58) and non-MACE (n =282)
groups. The serum OPG level at admission was measured by ELISA method. Results: Patients in the MACE group showed a
significantly higher level of OPG than in the non-MACE group [ (2.4 + 0.5) ng/mLws (1.6 + 0.3) ng/mL, P <0.01].
The occurrence rate of MACE was significantly increased along with the elevated OPG level (P <0.05). Multivariate logistic
regression analysis indicated that OPG was an independent predictor of in-hospital MACE in STEMI patients ( OR 2. 18,
95% CI1.36 ~3.49, P<0.01). ROC curve analysis showed that the optimal cut-off value of OPG for predicting in-hospital
MACE was 1. 68 ng/mL, with a sensitivity of 68% and a specificity of 78% . Conclusion: In patients with STEMI, serum
level of OPG is closely associated with the occurrence of in-hospital MACE. The elevated OPG level is an independent risk
factor of in-hospital MACE in STEMI patients.

Key words Osteoprotegerin; Myocardial infarction; Major adverse cardiac events

2 ST B4 5 A0 LA AL (acute ST-segment
elevation myocardial infarction, STEMI) J&Iffi &K I ¥ UL
M) S fEHE 2 — , H 32 2 R T bR sh ik 2obk:
564 P 2 T SOHE it T | A 40 AL 48 L e it
B PG SCHERRE , STEMI B3 5 4F 495 58 R 1F
19% 745 AH 2 32% Y36 R AETEBR N . %
B L T L BE N AE R e, LB X) STEMI
HEATIGRE o3 2 X S5 IR T KA e B 5 S

PREARB KX T LA A LKA AR B (No: WX16C04) ;
KT A+ AEALREB (No: WX16C07)
TABAEAEE AT 2, E-mail : fszfsz181 @ 163. com

‘H -9 2 (osteoprotegerin, OPG ) J& — Ff1 3 10 4 25
M, J& T 88 TR %E K] F ( tumor necrosis factor, TNF)
SRR, S B EE RN T, B
THHLS,OPG WAFTE TSN IKE BEM MG . i
RS IR, OPG 5 1M 45 48 i Js oy 1 203 Jhk ok A i
A ELA B U, AT ST SR A A B 1O i A
PSS Besh, A BRI AGE STEMI BB 2 (19 1L 3 OPG
KAV 2 5 TR STEMI 5%, H OPG 55k sh ik ik
AR RIEMICY . ARWFS R AT I OPG K
V-5 STEMI 35 B N 32 %A RO 1048 354 ( major
adverse cardiovascular events, MACE ) B #H ¢ 1%, K
STEMI i i 8 5 B A R0 LI 0 1 475 o



WRHEETEAGE 201748 23 % %6
"AHRETHE
— M IOR BEHR2013 4F 1 A ~2016 4F 12 H X

P = EBEOA AT 218 2 B IR S kA AARRY
STEMI % 340 fi( 5 221, % 119) , SE-HI4ERS (62. 3
+12.5)% . STEMI ()27 2 B 46 [ 4 25 0 1L 45
REEAY 43 T A 00 2k ST BE e L0 UL 12 T A
BITIEE S o ANARRIE AFIR =18 % H <85 % ;STE-
MIEHE R AT 12 by HEBRPRAE : BEAE O WU AE |
O 1 R S iz B A S 5 AT H B etk
P TR R GBI G R B B S RE PR |
P DR AN A BB ; e B AT AR

ik WO ERCE AR S PR B R TR E L I
1 PR S R S RO it A 2 4 15 R B ( ACEL/
ARB 2% B ZARBH 12 A5 BHR) SR, A
e AV 220 R0 5 R A A P T 4 L LR B o5 4
FFIC SRR E A AT IR AE R Killip 4%, K H 5 R R4
23 J w0 i AL PR 2 AR L= R C R R
1 MBESE, I 2 A O IR bR 9 . R A ELISA 32
Mg B F A Be BF 9 155 OPG K - (N B R &
ELISA &) & sl LAY TRARA A

ISk B H BRI ] MACE [ & AE 500, (45 4
RIFET ARSIt MO U AL SO R R 2
Mo Fy s, o SR H E R0 B
& RO i R = AL L. AR R
S K BE N MACE K (835 43 MACE 41 (58 4],
G HBET 13 B, 1 & AEBOE O WUEESE 6 i,
AW 25 0 K AR S s 14 ) Ak
MACE 41(282 ) .

479

Yiit s R SPSS 18. 0 Zoit it , i
VR (& £5) 28705 , 20 18) LU SR F RS REAS ¢ 46 305
HRCZORE LA E 3% (% ) FeoR, Hida] e R X
K. RHAZINE Logistic [u]1577 1/ 540 STE-
MI g5 B P9 MACE & A= (0 37 5 25, ) LL ROC il
25 SR FEE I 20 e MACE F9TIME . LA P <
0.05 WEFASGIE L,

& R

—f A MACE 4 B3 B9 AR08 6 3108 IR 9N
Fo O3 e (Killip 732% = 1T 20 B4 ik A
KRR | U | &5 80 C R hy B 1 A& OPG 7K F-BH
= THAE MACE 4HiE 8 (2 P <0.05) , 2 ¢ ek
Sl e LR B R R RO A 24 ek AR 0 A A
A S M E LS, Wk,
fn % OPG K-F 5 MACE #9% % MACE 418
(A% OPG 7K -5 F3kE MACE 41 (2.4 £0.5) ng/mL
vs (1.6 £ 0.3)ng/mL,P <0.01], Ll OPG /K1) 3
AP ECR 3 RS, R BB I OPG 7Ky 7t
15, BEN MACE [ & A= et g o, DLl 1, 565 4
ZHBEN MACE B8 4B R B35 T4 1 s 2 41,
H5% 3 A ER TG ITFE L,
% W & Logistic @)a 4 DL EA P <01/
Shroly AR, BE P MACE f4 & A= g R A28 &, HEAT
Z & Logistic [IF43#1. 455K, L35 & OPG
JKAF-J& STEMI 3% & A Bt A MACE ()40 37 £ 5 [A]
Z(0R2.18, 95% CI1.36 ~3.49,P <0.01), H
sk Sz T BE Py MACE A= 1 P R A6 4 % 4 PR
g Killip 4325 R A SR AT (A K OF-45, L& 2,

k1 2URHE—FBERLE

3l R [ #1(%) ]

wsl bl EXS ETRY ST S TY R YR U = .
(%) [#1(%)]  (kg/m®)  [#1(%)] [#1(%)] [#(%)] ﬁ%% %%4;5 ’ggg
MACEZL 58  68.5+10.1  42(72.4) 24.9+2.8 31(53.5) 24(41.4) 33(56.9) 26(44.8) 24(4l.4)  7(12.1)
JEMACE 20 282 60.4+12.7°° 179(63.5) 24.7+3.1 132(46.8) 78(27.7)" 149(52.8) 12(43.3) 130(46.1)  46(16.3)
anow Sk AR A Klip 220 JUE. R i 6 mi
D I mmHg) [41(%) ] (pe/L) (pg/mL) (x 10°/L) (x 10°/L)
MACE 21 58 89.6+18.5 129.2+24.5 81.0+15.7 36(62.1) 4.5+3.2 6552.0+2049.0 5.2+0.6 10.2 £2.7
4 MACE 48 282 84.1+16.7" 120.8 £29.3" 79.2+12.5 118(41.8) " 3.9+2.1 3027.0+989.0" " 5.3+0.9 9.6+2.4
PR T S NG, SN - R I
pmol/L) - (umol/L) LTy (mmol/ry  (mb) o (ppy (mmol/L)
MACE 41 58 140.6 £21.4 96.7 £21.7 405.1+112.9 2.7 +0.6 0.8+0.3 2.4+ 0.5 9.6 +3.8 8.9+3.4
JE MACE 282 282 138.9 +13.1 91.4+15.2" 384.2+95.4 2.6 0.7 0.8 +0.3 1.6+0.3"" 7.8+3.2"" 8.3+2.9

7E:5 MACE 283k4%, " P<0.05," " P<0.01



480
"
30.00 4 24}35
25.00
= *
® 2000 1785
e L]
13/85
# 15.00
+
:'S 10.00
L
Z 500 4/85
0.00 ‘ .

<076 0.76~1.71 1.71~2.58 >2.58
B Hom  Ham #a4

FH5E L4LE, P<0.05; 5% 2 4K, P<0.05
H1 AFE OPGAKFEHKHKN MACE ¥ £%
%2 %KW MACE % 4t % [ % Logistic /9 447

VRS o OR 95% CI
il 1.13 1.02~1.25
¥ Ik 2.42 1.31 ~4.46
N 1.33 0.92~1.93
W4 R 0.97 0.89 ~1.05
Killip %2 3.04 1.81 ~5.10
W45 B g 1E(h 1.75 0.92~3.08
Jiza 44 IR AT A 1.49 1.05~2.12
oo L BF 1.25 0.79 ~1.98
OPG 2.18 1.36 ~3.49
B CRREY 1.33 0.81~2.17

ROC W& 547 Ii1E OPG /K- STEMI i
FBEW MACE & A= #9 ROC i £~ 1 F2 0. 80
(95% CI0.72 ~0.88,P <0.01) ., H &5
1. 68 ng/mL, Tl oY BLRRE R 68% , S ME N
78% , WKl 2,

100

801

OPG=1.68ng/mL -~

—
cc 60 4
p—
A
"§ 404
AUC=0.80(0.72~0.88)
20+ P<0.01
0 ; . , .
20 40 60 80 100
-44H (%)

K2 i OPG AT STEMI &% 1§ MACE # ROC # %
i it
STEMI J2 "™ F i i £ 25 2 i 1) G FLAE, I A

WRGSEEAEAGE 2017 4F 5523 % 556 I

JERF ] PN 5 [ G MO R R 0 T il L 2O YR
PEFE. HIL, Wnfal 78 STEMI R 50 & fi g 3, ik
17 S BRURFUNR 14 T T 0 i, %o il 35 1 3 Y T )5 e
B, ARBFIT SR LY, ML OPG /K -5 STEMI 3%
Bi N MACE f9 % A= 5L IEAR DG, H & OPG /K- nl i<y,
TMBE P MACE 9% A=, B R A7 A BOskbE fnge 52
Mo BEAN, FRATT R BAERS BRI (Killip 23 A% 44
KRR 5 STEMI 3% % A i ) MACE #H¢%,
HREHHITARE—F Y,

REAERFFT 2 W, 78 STEMI £ 25 A e IR 3 ik ifn 42
UL, OPG A AR 5 18 % 6 4 B b 18 o, $2 7R
OPG T fe%: 5 STEMI i &£ KB IiLig OPG 7k
A B UESE S STEMI 3 19O IUREZE i B4 56, &
IH-w5 OPG 7K - 4 8 3 A 46 T AR A KL 1
A AT B S M OPG /KO 2 M S ik 2 A1 8
F R AE AN 1 FEE KA B S T e

M35 = OPG /KSE-4% 0 STEMI £ 3% B Py MACE
(R ELARHL v A B, il S5 OPG AH & (1 S AEAE FH
Ao OPG AT i 1 I P 7 40 B 10 K B R o kr
20 B A5 S RE 4T R 1) 1t A P BT %, IR A 45 0 TNE A
ST SRR AEVE . Ik, 3% OPG
A5 T A5 1 S AE S 7K AF- , AT 3 i STEMI J8 35
208 ARG FL I Bl 1/ FEEE T 4040 FC LZH 2R
(RS IR, X BB R 246 5 MACE i & A 4 OPG
I T ARG P B2 40— SR AL /A B 7 1, S5 B0
PR A0 D RE 2L, 1T J5 & 5 STEMI 8 &% 0
MACE (% 4 A BB 2 . mKSFi OPG
fe F LR 4 BB -9 miE e, S8 R AR
YD SEEAR S KT e e T 2T 4 0 R L 2T 4
AR KA A BEER i AR RS AT 2 ) AR e T U
A AN BE B 2L AT REM: , DT 5 [ O JUL FAS A 45
AR, BAh, T $E s STEMI 3 A
Bt s OPG K5 H A M ARG L E i
GA 5 X AT RE R S EURF BN MACE &R
—AHEN,

ARHIFGT R ERMEF 5T, T BEAT1E — 5 0 36 4O
s R XL OPG /K - 2E 47 3 25 WLEE, A fiE W
OPG /K754 5B MACE % A B A & 5 iFF 95
A /N HA B AT T 2 KRR Z P
MG IRBTZE 22 56 E OPG Xt STEMI #2551 MACE
) T AL

S % X

1 American College of Emergency Physicians, Society for Cardiovascu-
lar Angiography and Interventions. ACCF/AHA Guideline for the
Management of ST-Elevation Myocardial Infarction [ J]. ] Am Coll



WRFGSEEAEAGE 2017 4F 5523 % 556 Il

Cardiol 2013 ,61(4) :€78-140.

2 De Voogd FA,Gearry RB, Mulder CJ, et al. Osteoprotegerin: A novel
biomarker for inflammatory bowel disease and gastrointestinal carcino-
ma [ J].J Gastroenterol Hepatol ,2016,31(8) :1386-1392.

3 Buso G,Faggin E Pauletto P, et al. Osteoprotegerin in cardiovascular dis-
ease:ally or enemy[ J]? Curr Pharm Des,2014,20(37) :5862-5869.

4 KREZ LA I, LT RIIRE SIS F T TR
P FEAEAKTFL Gensini 356948 X WAL [T]. P 406 K EIF
A& (&FHR),2012,6(12) :3380-3382.

S PREFACAEREN S, PR TRRERRENL. &
ST Bds G AL MUR RS Wi Aeis 77 28 [J]. 4200 5 % 4
%,2015,43(5) :380-393.

6 Karatag MB,ganga Y, Ozcan KS, et al. Monocyte to high-density lipo-
protein ratio as a new prognostic marker in patients with STEMI un-
dergoing primary percutaneous coronary intervention [ J]. Am J Emerg
Med,2016,34(2) :240-244.

T AT A A, LSS AR S ST K B S KR R T
FAIEAHT [J]. Aft& R E 2% &,2014,20(6) :376-378.

8 He PC,Duan CY,Liu YH,et al. N-terminal pro-brain natriuretic pep-
tide improves the C-ACS risk score prediction of clinical outcomes in
patients with ST-elevation myocardial infarction[ J]? BMC Cardiovasc
Disord,2016,16(1) :255.

9  Sandberg WJ, Yndestad A, (Jie E,et al. Enhanced T-cell expression
of RANK ligand in acute coronary syndrome: possible role in plaque
destabilization [ J]. Arterioscler Thromb Vasc Biol, 2006,26 (4 ) :
857-863.

10 Fuernau G,Zaehringer S,Eitel I,et al. Osteoprotegerin in ST-elevation

481

myocardial infarction; prognostic impact and association with markers
of myocardial damage by magnetic resonance imaging [ J]. Int J Cardi-
0l,2013,167(5) :2134-2139.

11 Jansson AM, Hartford M, Omland T, et al. Multimarker risk assess-
ment including osteoprotegerin and CXCLI16 in acute coronary syn-
dromes [ J]. Arterioscler Thromb Vasc Biol,2012,32 (12) :3041-
3049.

12 Montagnana M, Lippi G, Danese E, et al. The role of osteoprotegerin
in cardiovascular disease [J]. Ann Med,2013,45(3) :254-264.

13 Bulluck H, Yellon DM, Hausenloy DJ. Reducing myocardial infarct
size: challenges and future opportunities [ J]. Heart,2016,102(5) :
341-348.

14 Abdel Hamid M, Bakhoum SW, Sharaf Y, et al. Circulating endotheli-
al cells and endothelial function predict major adverse cardiac events
and early adverse left ventricular remodeling in patients with ST-Seg-
ment elevation myocardial infarction [ J].J Interv Cardiol,2016,29
(1).89-98.

15 Lello S,Capozzi A,Scambia G, et al. Osteoporosis and cardiovascular
disease ; an update [ J]. Gynecol Endocrinol ,2015,31(8) :590-594.

16 Erkol A,Oduncu V,Pala S, et al. Plasma osteoprotegerin level on ad-
mission is associated with no-reflow phenomenon after primary angio-
plasty and subsequent left ventricular remodeling in patients with a-
cute ST-segment elevation myocardial infarction [ J]. Atherosclerosis,
2012,221(1) :254-259.

17 Frof—, $hLE. AR WA LRGSR [J]. AHEEE
JE 2 & ,2015,21(6) :404-406.

(2017-03-21 A5 2017-06-28 15w )

(#5477 R)
s, ELBE 0 1% (0 Bl 3%, U I Na* /KP4 1
8o AML Ji 500 20 Y 23 U0 2R ST, 40 3 15
PERTE, T R - B R R, FBUNNE L
J W 5 BRI, Y T BERE N Na ™ Bl i, S35
Na* KRG, R FSE B, AML &R, B
HLAAL T 5 7 BOR 2, L2 B e Be it 2, T 5 B
ARG A AR I A BERR AL, M8 i Na ™ (K*
M TE 25 K, 140 HOE A e, 7 AR A e &R
BEAh , AMI J5 A O LA T B 48 | Bl it R 25, 56 ik ot
VRHETE AL, BTG M S, 20 9 Ifi Na ™ 7K
9, BB LBk AR, | Bl AR A L T, M Na BRI
FEACC LA A, R 2 200 6 P 45 11, S35
1L Na ™ 7K 38, 384k i iE % A KUK o
TR LB, AML H 25 56 Ik 1f 0 1) 2 )
o WL B 8 e ot PR TR 5005, 0o LR B P9 . Na ™ 7K
| FFEIRKOE 2 ~ 5 45, SR LA F
BRSO LR I b K IR AE, R 2O LR
T, N S N R D RE A . HLBE S B AR R 4
R, B LT A R TR, O U 4 T 3K Sh g
6, 5T RE T W T 0 D BE IR AR )KL AT 803 ol
GRS T OGR4 I , 5
BEWE . ABFFE I Na* K5 8 3% 18 | s
I TG S S 5 1 W FUURS & B, R 4 R

CK ,CK-MB . cTnl 7K-F-34 75 TIE W H SRIEH , lE
Ifil Na* 7K (R B A, CK . CK-MB , ¢Tnl 7K F-384 i1, 5
TR L e — 5, M TIES:, B
ARt Na* /K35 CK,CK-MB . c¢Tnl .[» LA E i
L HEBE 30d FIERIT R MAR G, 5 LVEF K2 IE
FHOC, B I Na ™ 7K A BEAIG, AMI S8 350 LR 3
&, DU TE ALY K, CK ,CK-MB  ¢Tnl 35 [,
LVEF R&{I%, 2Bt 30 d st im, HE A R,

2 % x

1 ##E, 3L1E 8 ARAk, 5. ST B34 5 &0 S IR 5t A JF 8L st b s 42
cmEFEMe e B E[I]. PREFF L E,2014,34
(17) :4846-4847.

2 [hRiEAR,EHW. LS PUE 5L B A hsCRPTNF-o % ofn 47 | s 44
KPS FE 0 Hea [J]. b B E &A% s 4 & ,2016,14
(23) :2733-2737.

3 PREFLCShEHRES S S ST HEH SRR b
wrm[)]. PR hEREE, 2010, 38(8) :675-690.

4 FBEREE,FER,F.OSIRELIER KB A ST SRS
WUAE 5T % B TG 9 -AE A [T ]. P B AHE $,2014,17(22) .
2599-2602.

5 GRiRE,AeFE, A, f B AT A0k ST BE3S & AL LA i
HFRPFE Y]], PR EC R R E R E,2016,18(5)
474-477.

6 A, FmE. B AR JE ST B3 & LR 5t & 5 s K740
G A TUES AR ]]. A O Im b s 2 & ,2012,14(4)
380-382.

T OHAERHRAD KBN,F. LHSTEBHR SR ELEL
B R ERARDIEANG T B[] A G ERm £ &,
2013,19(3) :147-148.

8 Tk, HaE. STEBSASIRAFERZEF X5 0
SRR F ey TALL)]. AAHE BT 2 & ,2013,19(3) :173,178.

9 EHRp FH,F, 5. BNP R L5 &M GRS IEL I TRE
FEMESH([T]. EF R ,2011,28(1) :4-7.

(20170328 Jdc A% 2017-08-21 15-w1)



