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Abstract  Objective: For diabetic patients, impaired admission glucose (AG) is thought to significantly in-
crease risk on both early and late death with ST-segment elevation myocardial infarction (STEMI) following by

percutaneous coronary intervention (PCD) ; however, some reports contradict these relationships. We therefore
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conducted a systematic literature review and meta-analysis to evaluate such relationship. Method: Pubmed, EM-
BASE, Web of Science, Cochrane Library databases and China Biology Medicine disc (CBM) were systematically
searched to identify all related prospective cohort studies. The unadjusted and adjusted relative risks (RRs) with
their 95 % confidence interval (CI) were pooled quantitatively using random-effects or fixed-effect models as ap-
propriate. Result:7 articles were identified to report the early outcome events and late outcome events. The pooled
unadjusted relative risks of early outcome events indicated patients who had glucose concentrations had a 2. 00-fold
(95% CI, 1.40-2. 86) higher early mortality. The pooled unadjusted relative risk of late outcome events indicated
patients who had glucose concentrations had a 1. 24 -fold (95% CI 0. 63- 2. 43) higher late mortality based on in-
hospital or 30-day survivors. Conclusion: In the era of PCI . for patients with previous history of diabetes, the
present meta-analysis demonstrates that impaired admission glucose may be an effective prognostic marker of sig-

nificantly increased risk on early death. In terms of long-term outcomes based on early survival, high admission

glucose has no significant increase on risk of death.
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death risk

A3 v 20 U B 22k 309 1 357 3 4 11F L A LE
TR R B 5 T A B IS ) f8 % T 5 & AR
SCHEN R AE L EE U IIUEE BE L S SR PN Il e TR R
FET-AEIF R . IR T e AR AR K AR AR S AR AR )
SR ZH S B AT A K s R0 LR SR 12 T $R 2 %
A . BRI AR 22 WF 55 0 DL & B #0697 o FE A
A2 B IR 3l Bk A AR 97 (PCD Sy B 58 S il BF f
ABE MR ST Beh s 240 JUEESE (STEMD &
TR R i S A0 T AU OC 2R 1Y) SCRR i S 2 00, HL A B
FREA /A K, IR &, RS R —
O D WU BE R A T RS I R A AR
LW PR Ao 2 52 e A e IBE 7Y 35 BEIR 2% & R A
WEFEALER X4 PR o, R meta 43 B 19 J7 25, %)
2 PCLIRJTHY STEMI B2, W HA B b 5 AR
S B AN SR T KRS 19 OC 28 5 DT 4y I R | PP Al
e S AR
1 XM&57F%

1.1 SCHRTH

Wk AR B T B IE E PubMed. EMBASE,
Web of Science.the Cochrane Library 19 [E 4 ¥
5 27 SCHR BN P (CBMD 25 BUR DG STk 4 2% SC R
1R Ry 2014 4F 2 A 28 H ., B SCK R R R
“glycemic level”OR“glucose level” OR“blood glu-
cose” OR “hyperglycemia”) AND (“percutaneous
coronary intervention” OR “stent” OR “revascular-
ization” OR “angioplasty” OR “PCI” OR “stenting”
OR*reperfusion” OR“catheterization” OR“myocar-
dial infarction”, " 3CAHE & S B i8] by . LA AND
(% R iR B kA AR OR 42 OR Il % F # OR
M4 % OR F#EFE OR 4 OR O IUESE) .
SR PR AR R B R E R R . A R
O I 23 WA 23 B0I0 sk AR 2. X5 T A 45 A
REHR M SCIR 2R REE DR EZHERE . &
F R B T b SCORI e SCSCHR . A Sy Y BIE SR
N3 3k ) A A X SOk R AT R 2B Y 3

ST-segment elevation myocardial infarction ; percutaneous coronary intervention ; diabetes;

RGN Sy B A 3 AL pE S AR B, TF
R LT 94 AR HE B A o X5 9 4% SCRR 4 SCkE— 25
WAL AU E & B ABESE . O BE A5 1 . BRI IF 5T 5
LU PCLIRYT H& IFBEIRG 9 STEMI 3 h
FERT G2 s WF LT A S RUBIFE T (<230 D 3 1 1)
FETTCRTHBEE 14 s SCHRR & 1 &2 0% 19 B dls )
PLH AR R E (RR) , 808 HAEIRA T RR & H:
BEARXECD,
1.2 i

PRI 5% N D1 57 2 O ORE, JF #1758 XL
XF o PRUEAR 2 A AT S8 vk, T 4R R Bl I R L AR
HRFAER  WF X 0T A6 B K, FE AR &L AR 4
AT 5 1 531 EE A 2 HE R R A, B 7 I T BB T B 4
RR B ALH L (OR) B B e CLR 2% &R 5. A B
FEHT T B 2w A S BIHBE TR UM T 30 DAl
BT 30 d A AFH B IISET R,
1.3 SCHKBT DA

Newecastle-Ottawa P & 3% 4% FH T 0 25 4
FERY BTV . S T PEAR SCRR BT R TR A 0 ST 5T

G153 B BORE S A5 2, O L Sk T & 19 43 9%

PRE . HHE Newcastle-Ottawa PEM 1 220 L 3 2 H:
5 2% B LA b bm 0 SCHR BT 5 O “4F 75 1 HE 4 SRR
T B SCHR BT 5 s Bl R T 4 SR bR HE Y SR T
HORUET, WIALIE SR N DAEAE A3 Al i i Bk
RPN
1.4 Guif*#abr

AHRE AR B I AR 2 . 30 58 B A F 5% v A L
B RAET: RR(H. XA MR FTH I 2 H
FUHERL S TR Q KB, P<<0. 1 MESA ST
B, IP>500Fn s, &R NITR
THF S B ULt R 11 5 2800 458 7 Mantel-Haens-
zel & 35300 & . 75 W f#i i DerSimonian-Laird [ #L
RN AR AT BB 23 BT R Meta [ H 458 15 7 5
P VR, I Hoi i Egger 214 7109 3% . Begg FkAH %
2 Ko 2z i e 21 B VEAS 7T BEAFAE R R fr . R



YR . SE. A B AT 22 PCLIRYT MY 2tk ST BHIR i L0 WA B8 8.3 BUS M E 1Y Meta 5381
HAO Zhenxuan, et al. Admission glucose in patients with STEMI treated with PCI ¢ 493 -

Stata version 8. 2 (Stata Corporation, College Sta-
tion, TX, USA)FEAT4H 0¥ .

2 H#R

2.1 UK R AR

WIKKERZ )G, IR 1 245 DAL R, &
1 A T I A S H R 2SS L A 89 G STk
ZJE R B S SR 4 SO AT HE— 2P i A, B A 3k g
AT,

2.2 SCERERAE

7 RS SCHR T, S BT AR IE TR N e I AT T
R, NIRRT T ISR TR, TN
ABFFE Y, A I 05 IR 9 19 8 3 4R % 59. 3~
68.0 %, 1A 5 F M 0. 58 ~0. 7553 F5 STk LA 3%
TGRS R ¥ A . TR 1.
2.3 AR A AR B T XURS:

R W B UG, AT B IR TR 6 IR
1 949 flgE L HAPIETT 170 F]. A B L4 = T
BRSBTS 132 B, B B 10. 58 %05 ABE
MR T 4% 1k S FE T 38 ), 5 Bk 5.4%.
fe ML AL A AR T 3 RR KT 1. {HAL 2 55 SCik 9
GERBAF G FE N, SRR R R, 6 5 X
BRI G SR (P=0.267,F=22.2%), A
1SR P ] 5 2000 A R R AT A O RN i . dn sl 1 T
7~ » Meta 43 BT 45 5 7 o A B I W5 3% = 41 B 3% PCT
ARG EBIPE T 8 A Be b AR 3 S s =4 0F
KJH# RR M 2.00(95% CI:1.40~2.86), H.
GuitsE . A2 DU T A BE IR ALY
Po# RRUT, H g SR R A B I B A Y R
FET ARG R T A B A AR 3G m A, B B gt
R, B K B A R K EOT R (B 22,
Egger ¥ % (P = 0.151) 1 Begger # I ( P =
0. 133) &5 BN L7 12 K R w4 .

2.4 A I A ARG A B T XURS:

5 F SCHkR A T A I PR IE 9 STEMI 1 B # 5E
T3 A TR AL R 5L T A A7 4 I M e T
RIF A B MBE 4 B R % RR Y%A it 5
M, TR RS R BRI AR ST R
P (P=0.025, ' =64. 1%) , i R FH Bl AILRL 7 45 7 5E
T4 IF . H meta 43 M 45 SR 7R . A B 1A 38 5 4119
BT R IAAAEE WBE T KU AT SR = AR A B i
H R RR=1.24,95% CI:0. 63~2. 43) , {H 2 3f:
WA L (E 3), HZEH A Hoebers' fIF i 5
MIJREE RR AL, Ry it — 20 5% 4 W0 5% 18] 55 1 1Y
AV AT R 20 A L I 4H 43 B AT Meta [ 9 43 #r
(R 2), BUBME P85 R A R IRHERR A — 5T
Ja X B RN A K . Meta B0 Hrik A 8
7~ Bl U S ] Fboie L 58 P LA L A Lk 0SS5 X 3 AR
AR ER W, FRERETFR (& 2b) , Egger K
I (P=0.819) Fl Begger ¥ ( P=1. 000) [F) 4% - 14
AN SLFAFAE R Rt

WA LT

Ebudy L Fa ] rrvialisia 0wl it
ragu

e —— A "l i
[ — CRPE R RN T4 a4
Famegm TR -—.—}1;\.‘:«n W] T mr T
o O I} SOBIBE. ET 1 L T
e N1 — JMpIMATE KRS BN T@
e e — nmaD M JEma sE3 mE

FRTE Y | p———— = _'-'_'_'_1- WO 2EE  IEHET WY WA
MEEE b AL

g HE1D 1M, b
PR ] ol

ey 1 - A

1 NBE I 4% 33 B HA 58 T JRURR: 22 M B 75 4K
Figure 1 Forest plot of RR and 95% CI for admission glucose

and early death risk

K1 MNFAROERSFE

Table 1 Characteristics of the cohort studies
o -1 o B FET-55 )R SHE ZME OMUESE TIMI HAE ST
S /% L8] e 39 AN/ Y% R/ % R/ % 3% /(mmol « L™HEIFH

Ergel

R 593 1870 74 fEBEMIE NR 77 35 14 80 11.0 47
(2010)
Kos

osnee 66 258 71  fEREMHE NR 76 20 16 88 11.0 s
(2005)
Hoebers

OV 6 200 64 30 d 3 4F 73 48 23 89 11.0 iy
(2012)
Gasio

BT 6175 352 58 fEmemIMl 14 73 61 23 89 7.8 1t
(2008)
Pl

aner 64.5 566 74 30 d 348 NR NR 17 NR 13.6 iy
(2012)
Ishiharz

SHRATE el 212 75 30 d 34 NR 50 14 87 11.0 47
(2005)
Ch

o =60 306 70 {EREME >24F  NR NR NR NR 10. 6 e

(2013




FRPRAE . ABE MBS 2 PCTYAYT 1Y 2 ST Brdh i 2L0 U FE 8 4 TS 0 1Y Meta 4387

o 494 - HAO Zhenxuan, et al. Admission glucose in patients with STEMI treated with PCI
o P o | A
o £
’ % i Y
4 e i s
: . ’ y
™ 4 o ", I."r 1‘\.\
o+ L]
N v b & r 5
; " '
4 W f L 4]
E-r .-{ L ‘-\ E # ";
o LA ) E f *
g o g~ it iy
R S . o III_" . 5,
r‘. I“‘" .-(r x‘-
& ;-' ; e J)r L 'L\\
o A Fl n
! [
'_.( '\.I|IL1L ! - %
. ™ L] o
1 0 1 2 3 1 0 1 2
ogRR @ iogRR ®
a: FLIBE T XU 5 b o 6 T 5200 A A7 A DI B8 T XU
2 FETXUEE#RE S
Figure 2 Funnel plots for death riska
MR AL i B A
Study RR {95% CI) (events/lotall weight (%)
F P EERR
Chen (2013} & 245 D98, 61 2BMEL 5781 2053
lehinara (2008) { L 049 @22 113 1013 W66 X207
Gasior (2008 } 274 (067, 11.23) 250265 2i58 13.51
Fal
Hoebers (2012) ~ L 057 018,185 485 aar 665
Ergelen (2010] —— 168 {0.98,2.88) 373N 18243 7.
Paoled RR qumd:H.1%.p=DDZE|<> 124 053,243 104873 43550 100.00
TAEERR (EE1 mmol/L)
Hoaber 5 (2012] - 083 (080, 1.10)
|
[ [ [
25 1 1
B3 APBzin#ExdE T 25 4755 B0 HA 28 T KUK 52 0 B 75 vk B
Figure 3 Forest plot of admission glucose and late death risk based on in-hospital or 30-day survivors
3 Wit HH PR

A WUREZE B & g IR A I IR B+ 0
O JUURE ZELE SRR R 5= A RO 38 0 o 0 8 22 9 93
WA FRGE 7 A B R b R R A LR 2R )
Jit, X BB ZR R LA 2 I i i R DA 51 R
LA AR 725 0 07 T P o AR R g 8 3 B B 2K o
AR K 5 JIURE BE A P I A JBR B 2R KT A0 JUL A
A RER AT 40, e T B St &t
ZWF TR S o MM 5 0 T T 3 L O R AR OF RE
() e A AP AE TE AR O OG22 L OF i B 2 i JE T2 R
DRI L K A B I 2K T 5 1 PR 3 97 BCR AR 2 5, T LA
AT | VA A PR S R Sk LR AT R

SR A B i BE & T3 — S E S . O L
FEACACT % 43 b 25 4 =, 1 © 0 12 08 J s A B IR
9 KB L 5 R B T A O 1 IR K T B Lk R
], A5 M PR 9 A8 & A e BE B I B = F 6.1~ 6.6
mmol/L i, FHAE T KU K 1 s 1 2 8612 o Bl IR
I 1 £85I K- 7E 11,0 mmol/L P F I FE T K
W6 A et 1 AR ST B ARG SCER L R 4
I ZE 19 1 AR 7K 7 A 1k 58 1100 mmol/L g H 2L
b 6 BB T RS HE AT ) meta 43 AT 45 SR 5 AT IR
WEIEAILT . Capes ZEM p Mr &b SR MH, Bl ML A B
MAE=>6. 1 mmol/L (85 IR SO U SE 85



PRI A ABE XS £ PCLIRYT Y 2t ST Bedh i B0 U FE &8 35 BUS M B 1Y Meta 5387
HAO Zhenxuan, et al. Admission glucose in patients with STEMI treated with PCI ¢ 495 -

2 NP #E xS g HA 8 T XURE #2 0 B I 28 53 47 F0 meta [2] )3

Table 2 Subgroups and metareg analysis

R
24151 BFE T8 RR(95% CD 5 IR 5 meta [ P i
Fii 5 it 1]
14 1 2.736(0. 667~11.228) NA NA 0. 443
>1 4 4 1.089(0.513~2. 311) 0. 019 69.8%
Tl e
A A 2 1. 086(0. 220~5. 356) 0. 010 85.1% 0.785
HAA 1.396(0. 659~2. 955) 0.171 43.3%
P
>70% 1.273(0.533~3. 041) 0.018 75.2% 0. 930
<70% 2 1.187(0. 250~5. 626) 0. 088 65. 6%
o
=11 mmol/L 4 1.089(0.513~2. 311) 0.019 69.8% 0.443
<11 mmol/L 1 2.736(0. 667~11.228) NA NA

A B0 T AU 2 A IR 8 = AL 3.9 fi% . ABERf
ML KE =>10. 0 mmol/L # IR s & 5 199 50 17 XU
FOAIG T 0k o5 B L 38 70 %6

ARTRGEX BT A B0 7 AT 5T 54T meta
ST R RE R L FE AT PCLIGYY & I B IR W A9 STE-
MI 235w, 8 A BE I T DL 2 38 T 300 58 7 XL
W . AL 0 AN AR A2 . BT RE RN I /N AR AR P il s T
J 5 P9 Rz 20 B T B A7 A5 L I 0 LA A A2 L 5 e B
BN F e AR 2 EIN R A RN B R, b
& IHE KT B T 50 WURE B8 AH 56 1) 4 4 PR 4an
FHA M/ % . CD8. CD16.,C [z I 2 11 % L il 2 4
RS INEE T RAE S 54495 00 L 200 i S 38 A1 UL 40
i AR e P T L R A S A A R 2 AE O L
Y LAR L 51 & Mg B O WL - [R] B 3 25 1 W7 R mT
DA 3 2 Gl ot oo JUL %) 40 5 8045 8 - 0E A L
M E— 2B P AR, SIS R, D
JUL BT ot i 338 A ot 4 A4 45 A G R T 0 T BE K &2 L i
i 15 28 43 b AR A BIR )T O JUL 200 B ) 2 b B
fil i, [R) S U7 25 B IR T LA B AN 0 LA 45 g, 188 i
D HUVRIEFE e A0 DRk, 5 — A Al RB A HL
il 2 v LB T B AR Na-K-ATP 1838 20 AE , ff e 1l 0
WL 45 T e Az 45t .

FEHERR T W WIBE T8 4] 2 )5 . meta 43 B 45 R
N AR DAIE B = A B I B 6 0 B 0 A8 T KU . 2
HI A B8t A5 o 25 L 45 5 . Tshihara ™ 1 Ra-
soul ZE0ST K F 11. 0 mmol/L &5 0B H 6 5L 3
FET XS A 5 W 1 % K I B0 T KU A R, S
AT 7% 45 S — 2L (0 2 HLU 5T 3 4 R 4 & STEMI,
Hoebers ZN 35T & B0, &5 104 22 88 PR 96 % SETMI
HABE T KBS Y JC s, HLnT BB AL i 2 - 8 PR 9 R
AT AL RE A R B F AR YT . AT LA g B R W
i, 20 LN B 15 A7 4 AR 08F , JF B AT LARRAIK PAT-
1A= A 88 1 5 PCT IR YT M KRR T STE-

MI & B FET 3, i EUWE PR 9% B 34 252 PCLIRYT
() B T 2 5 AR A R ARG L I 25 SR AT RE S PCT 3k 3%
FH DGR 5 72 2 S8 1t 43 RN B8 AH S B Jik il 37 -5 3z 1)
FET 3R PIAA O o 1 A e I 7K - 5 H 8 A A DG ¢
2 LOANS B W AE TR STEMI B 7E &
P ) A A A 25 W AN T 27 5 (FLJ2: B R TR A AR L X
Tl B 5 1% 0 15 31 T 28 i

A GE T 2% 1 Y i A A8 T XU 2 A ST fE R
WA Sl b, HEBR T T X 8 5
We o S i A R T S B B SE BB TS KUK L A R T
I PR B i % A8 35 TS 2 A 4 DR, 3k 2 A F 5% 1Y)
mZ—., HR,5Za WM, i F B &H
)i 2 &% R CA Be o B8 . A R /Y 34 97 F B
(PCD A KA 8] 19 %% (STEMD) |, A% ¥k BF 5% U /0
T TN N SCHR R A I R S . R e . 41
SrMT B meta B H S5 R W HAE 4R ER
FE I, B E

AR B A — 2B R ©meta 20 ¥ [EA
(4 SR 8 5 0 & 2% D 7 o BIF 5 10 5 Jo 2 4 5 OO T 4l A BF
G RV 5T . i TN REUE AT BE BL 4 41, H 2
REZWHRIT BB HLHFMEFRIHNEZN R,
O I 4 A SCRR IR A5 VR A0 T RS B9 B0 R 2 L S BE
HEAT IR B RR W& I oK Ok W5 2238 £ M BfF 53 ok 5 #b
X7 T AN 2 5 @ Fr 48 A BIF 5% I 3% A VA B R
1) ™ B R B S0 WIURE BE T IBEIR 0 5 P e A g ff
o L A RO U E R 5| & 1 R R 5 A B
MLHE T 3 SR HERR S5 8

IR A FIEE . A meta 4087 o] 15 H T 21 4%
W REAEBE PR 5 A 0 = A BE MBS STEMI 34,
R BE T U 3 AR A B IO B 2, A B
LA AT DAAE b B0 305 A0 A R 255 (0 3 T I
9 A A7 35 1 W6 300 B8 T XU 518 I AR A O G W
Z5 H UG LR E R,



FRPRAE . ABE MBS 2 PCTYAYT 1Y 2 ST Brdh i 2L0 U FE 8 4 TS 0 1Y Meta 4387

e 496 - HAO Zhenxuan, et al. Admission glucose in patients with STEMI treated with PCI
S E 3k [8] CHENP, CHUA S, HUNG H., et al. Admission hy-
[1] HOEBERS L P, DAMMAN P, CLAESSEN B E, et perglycemia predicts poorer short-and long-term out-
al. Predictive value of plasma glucose level on admis- comes after primary percutaneous coronary interven-
sion for short and long term mortality in patients with tion for ST-elevation myocardial infarction [J]. J Dia-
ST-elevation myocardial infarction treated with prima- betes Investig, 2014, 12, 5.:80—86.
ry percutaneous coronary intervention [ J]. Am J Car- [9] KOSUGE M, KIMURA K, KOJIMA S, et al
diol, 2012, 109: 53—59. Effects of glucose abnormalities on in-hospital out-
[2] GASIOR M, PRES D, STASIK-PRES G, et al come after coronary intervention for acute myocardial
Effect of blood glucose levels on prognosis in acute infarction [J]. Circ J, 2005, 69: 375—379.
myocardial infarction in patients with and without dia- [10] ERGELEN M, UYAREL H, CICEK G, et al
betes, undergoing percutaneous coronary intervention Which is worst in patients undergoing primary angio-
[J]. Cardiol J, 2008, 15: 422—430. plasty for acute myocardial infarction? Hyperglycae-
[3] KOSIBOROD M, RATHORE S S, INZUCCHI S E, mia? Diabetes mellitus? Or both? [J]. Acta Cardiol,
et al. Admission glucose and mortality in elderly pa- 2010, 65: 415—423.
tients hospitalized with acute myocardial infarction: (117 B XBA. Stk WUAEFE 55 & A 5¢ R Ao kR [T
implications for patients with and without recognized W E 2R E, 2010, 13(27): 3021—3022.
diabetes [JJ. Circulation, 2005, 111: 3078—3086. [12] Wi, Al v, = i T kO WIUBE ST R P ot B i
[4] STANG A. Critical evaluation of the Newcastle-Otta- O LA F A B SR i R LT ). R AR 2 W SR
wa scale for the assessment of the quality of nonran- Jraei, 2010, 24(5): 417—418.
domized studies in meta-analyses [J]. Eur J Epidemi- [13] CAPES S E, HUNT D, MALMBERG K, et al.
ol, 2010, 25. 603—605. Stress hyperglycaemia and increased risk of death after
[5] ISHIHARA M, KAGAWA E, INOUE I, et al. Im- myocardial infarction in patients with and without dia-
pact of admission hyperglycemia and diabetes mellitus betes: a systematic overview [J]. Lancet, 2000, 355
on short- and long-term mortality after acute myocar- 773—1778.
dial infarction in the coronary intervention era []]. [14] % Et, Toeme, M5, 5. & M K R0 JAE It 5
Am ] Cardiol, 2007, 99: 1674—1679. D MLALZY SCF ki maL] ). E A 2k 2% 5 41
[6] HOEBERS L P C, KIKKERT W, DAMMAN P, et ek, 2008, 17(4): 324—328.
al. Predictive value of plasma glucose level at admis- [15] ISHIHARA M, KAGAWA E, INOUE I, et al. Im-
sion for short and long term mortality in patients with pact of admission hyperglycemia and diabetes mellitus
ST elevation myocardial infarction treated with prima- on short-and long-term mortality after acute myocardi-
ry percutaneous coronary intervention [ J]. Eur Heart al infarction in the coronary intervention era [J]. Am
J, 2010, 311: 896—897. J Cardiol, 2007, 99. 1674—1679.
[7] PLANER D, WITZENBICHLER B, GUAGLIUMI [16] RASOUL S, OTTERVANGER J P, BILO H J, et

G. et al. Impact of hyperglycemia in patients with
ST-segment elevation myocardial infarction undergo-
ing percutaneous coronary intervention: The HORI-
ZONS-AMI trial [J]. Int J Cardiol, 2013, 167. 2572
—2579.

al. Glucose dysregulation in nondiabetic patients with
ST-elevation myocardial infarction: acute and chronic
glucose dysregulation in STEMI [J]. Neth J Med,
2007, 65: 95—100.

OKcA3 B #1.2014-09-27)



