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A Meta-analysis of the timing of coronary artery bypass grafting
surgery for acute non-ST myocardial infarction

WEN Xuelong', LIU Anhui', CHEN Jingwei’, WU Mengting®, YANG Min’
(1. Wuxi School of Medicine, Jiangnan University, Wuxi 214122, Jiangsu, China;
2. Department of Cardiovascular Surgery, Affiliated Hospital of Jiangnan University, Wuxi 214122, Jiangsu, China)

Abstract; Objective To investigate the influence of the time interval of coronary artery bypass grafting ( CABG) on
the clinical outcomes of patients who suffered from acute non-ST elevated myocardial infarction (NSTEMI ). Methods

CNKI, PubMed, Web of Science, Cochrane Library and Google Scholar were searched. The search time of the data-
bases was from the establishment of the database to July 2024. Meta-analysis was performed using RevMan 5.4 software
and patients were divided into 3 subgroups according to the time interval from diagnosis of NSTEMI to CABG at 1 day,
3 days, and 7 days, respectively, namely the early group (<1d,<3d,<7d) and the delayed group (>1d,>3d,>7d).
The primary outcome measure was all-cause mortality during hospitalization, and the secondary outcome measure was
the incidence of recurrent myocardial infarction and stroke during perioperative period. Results A total of 13 studies

were included, containing 6 retrospective studies and 7 database studies, involving 657 555 patients. Among them, 10
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studies compared the impact of CABG within 1 day and after 1 day in NSTEMI patients on patient outcome indicators,
6 studies sorted out the effects of CABG within 3 days and CABG after 3 days in NSTEMI patients on patient outcome
indicators, 3 studies examined the effects of CABG within 7 days and CABG after 7 days on outcomes in NSTEMI pa-
tients. Meta analysis showed that compared with the delayed group, the all-cause mortality rate was higher in the early
1-day group( OR=1.58, 95%CI.1.09-2.30, P=0.02) ,and the difference was statistically significant. The risk of perio-
perative recurrence of myocardial infarction( OR=0.61, 95%CI.0.28-1.33, P=0.21) and stroke( OR=0.95, 95%CI.
0.58-1.55, P=0.82) were lower, but the difference was not statistically significant. There was no statistically significant
difference in the all-cause mortality (OR=1.01, 95%CI.0.73-1.41, P=0.95) , perioperative recurrence of myocardial
infarction (OR=0.89, 95%CI.0.36-2.18, P=0.79) and stroke (OR=1.59, 95%CI.0.80-3.17, P=0.19)risks between
the early 3-day group and the delayed group. There was no statistically significant difference in the all-cause mortality
rate between the early 7-day group and the delayed group(OR=1.14, 95%CI. 0.63-2.08, P=0.67) , and perioperative
recurrence of myocardial infarction and stroke were not included as outcome indicators. Conclusion The risk of CABG
operation within 1 day in acute NSTEMI patients was higher than that in the delayed group. CABG for NSTEMI patients
should be postponed after 1 day if possible.

Key words: Acute non-ST elevation myocardial infarction; Coronary artery bypass grafting; Early surgery; Delayed

operation; Systematic review; Meta-analysis
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Table 1 Baseline clinical data of the patients included in this study
Wk R 5 ‘Ha‘l‘EJ ,ﬁ&%‘ P WM B BER COPD PVD FUIRE &NIE HA L WA
4y (&) FF/d B /% % TR/ % W% /% B RN % B/ % /%
Nichols'® 2017 ¥ <1 99 232 — — 313 192 232 10 53 — @ —
1~2 369 276 — — 358 127 206 19 1.7 — @ —
3~7 1966 240 — — 378 173 252 46 1.8 — @ —
8~21 626 267 —  — 482 273 363 105 26 @— @ —
Bianco'® 2019 [ <1 238 - - - - — — — 44 25 038
=1 1452 - - - - - — — 38 44 24
Park "’ 2024 EH <1 25300 253 53.8 563 451 139 87 163 07 — @ —
1~3 48260 247 541 545 489 147 90 179 08 — @ —
3~5 38010 268 542 479 530 165 105 234 09 — @ —
>5 25600 304 522 362 59.6 174 134 348 1.5 — @ —
Shin "’ 2024 #iE <1 1691 323 534 655 844 — — — 141 - —
1~1.5 167 467 374 766 910 — — — 180 — @ —
1.5~2 48 333 563 646 8.6 — — — 167 —  —
>2 481 36.8 49.1 71.1 %00 — — @ — 185 — @ —
Davierwala''? 2015  {#[E <1 133 233 — 91.0 414 45 203 218 60 08 0.8
1-3 192 266 — 917 443 47 198 219 47 0 6.3
4~21 433 238 — 942 499 39 259 289 51 12 21
Case! ™ 2020 H[H <1 3985 258 — 61.8 43.1 185 182 320 41 — @ —
1~2 6257 264 — 655 417 17.0 145 287 23 @— @ —
2-3 7778 255 — 672 474 179 155 296 26 «— @ —
3~4 7823 247 — 649 502 189 163 334 28 — @ —
4~5 7 463 275 — 654 509 19.0 17.1 344 22 — @ —
5~10 18218 303 — 565 553 239 221 473 @ — @ — @ —
Lee''* 2001 EHE <025 478 - - = — — — — 115 - —
0.25~1 306 - - - - - - - 62 - -
1~7 4457 - - - - - - = 35 — —
8~14 3704 - - - - - = = 27 = -
>14 12615 - - - - - = = 27 = -
Hadaya!' 2021 Z&[H <l 26899 27.6 — 719 347 200 105 32 45 — 26
1~3 147254 267 — 781 415 210 107 35 18 — 23
3~7 73683 289 — 785 463 240 129 69 21 — 25
>7 12752 324 — 713 454 263 143 126 41 — 38
Kemberi''® 2024 Z2E[E  <0.25 4 - - - - - = = 250 - —
0.25~1 17 - - - - - = — 59 — —
1~30 684 - - - - - - — 16 - —
>30 235 - - - - - - - 09 - -
Liakopoulos'”! 2020 7 <1 161 - - - - - - = 93 —  —
1~3 301 - - - - - - = 170 - -
>3 304 - - - = = = = 12 - =
Rojas' '™ 2019  fHE[H <3 83 205 301 735 301 6.0 9.6 145 24 36 24
>3 134 179 336 821 343 67 142 194 37 37 3.0
dmT o 2021 HE <3 87 322 563 598 21.8 92 69 161 92 57 4.6
>3 91 253 626 67.0 286 7.7 121 186 7.7 44 33
Deyel'® 2010 fi&k 2~7 213 230 258 681 235 141 94 24 23 — @ —
8~14 637 207 272 689 264 157 102 44 30 — @ —
15~60 707 242 290 704 341 17.1 134 61 1.7 — @ —
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Table 2 Literature quality evaluation results by NOS scale
o N B BEHE Al [ A] ek 2
e . S H i) e 25 Rifi 17 :
éV]/\ﬁﬂ:ﬁt ﬂzﬁ} Fl/ 4 R4 T EZFJLHU i3] Z =] . ‘E‘ﬁ
T REAOEEN amk Re o omaw o RE o
KA AHALL g PRl Iy
Nichols!®’ 2017 1 1 1 0.5 1 1 1 0 0 6.5
Bianco'”’ 2019 1 1 1 0.5 1 1 1 1 1 8.5
Park!'" 2024 1 1 1 0.5 1 1 1 0 0 6.5
Shin " 2024 0.5 0.5 1 0.5 0.5 1 1 0 0 5.0
Davierwala' '’ 2015 1 1 1 0.5 1 1 1 1 1 8.5
Case ™ 2020 1 1 1 0.5 1 1 1 0 0 6.5
Lee!™ 2001 1 1 1 0.5 0.5 0.5 1 0 0 5.5
Hadaya'"™! 2021 1 1 1 0.5 0.5 0.5 1 0 0 5.5
Kemberi' ' 2024 1 1 1 0.5 0.5 0.5 1 0 0 5.5
Liakopoulos' ! 2020 1 1 1 0.5 0.5 0.5 1 0 0 5.5
Rojas' ™ 2019 1 1 1 0.5 1 1 1 1 1 8.5
g 1) 2021 1 1 1 0.5 0.5 1 1 1 1 8.0
Deyel >’ 2010 0.5 1 1 0.5 1 1 1 0 0 6.0
23 TWH—FHIA(<1d)vs. ZTIRA(>1d)Meta R IREH IO AR | 45 R, FHA] 4 BT R
TR ETIER A 22 5 A ge it L (OR = 1.58,95%CI.;
10 TiF5 b 7 A 53R R 4 py e R FE T 1.09~2.30,P=0.02) , W& 2,
Early Group  Late Group Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight/% M-H,Random,95%CI M-H.Random,95%CI

Bianco.2019 12 288 81 1770 9.4 0.91[0.49~1.68] —

Case.2020 369 10242 585 23064 125 1.44[1.26~1.64] -

Davierwala.2015 8 133 31 625 8.0 1.23[0.55~2.73] I

Hadaya.2021 2460 54672 7783389393 127 2.31[2.21~2.42] .

Kemberi.2024 2 21 13 919 40  7.34[1.55~34.79]

Lee.2001 74 1441 584 42924 121 3.92[3.06~5.03] -

Liakopoulous.2020 15 161 43 605 9.5 1.34[0.73~2.48] -

Nichols.2017 5 99 57 2961 7.1 2.71[1.06~6.92] —

Park.2024 247 25300 1262121870 125 0.94[0.82~1.08] g

Shin.2024 238 1691 127 696 121 0.73[0.58~0.93] -

Total (95%CI) 94 048 584827  100.0 1.58[1.09~2.30] <&

Total events 3430 10 566

Heterogeneity:Tau? =0.29; Chi*=

Test for overall effect: Z=2.39

K 2

291.39, df =9(P<0.000 01); P=97%
(P=0.02)
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Figure 2 Forest map of all-cause mortality of patients in subgroup 1
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Early Group Late Group Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight/% M-H,Random,95%CI M-H,Random,95%CI
Bianco.2019 6 288 64 1770 86.6 0.57[0.24~1.32] —H
Davierwala.2015 1 133 5 625 13.4 0.94[0.11~8.11] —
Total(95%CT) 21 2395 100.0 0.610.28~1.33] >
Total events 7 69
Heterogeneity: Tau?=0.00; Chi*=0.18, df=1(P=0.67); ’=0% 0.01 01 1 10 100
Test for overall effect: Z=1.24(P=0.21) ’ Ea.rly Group  Late Group
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Figure 3  Forest map of recurrent myocardial infarction during perioperative period of subgroup 1



e, A8 SR ST 4w BLO R T TR 3 Ik 55 B8 FS AT AR IHL Meta 2347

3 OIS HE 1 T 4 - A S A R A B i
B A AR R SR TR AL ARV A5 8L, Meta 73 BT 445

FB R R A RN T RER Y H2E R TSR
. (OR=0.95,95%CI.0.58~1.55,P=0.82) , VL& 4,

Early Group Late Group Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight/% M-H,Random,95%CI M-H,Random,95%CI
Bianco.2019 2 288 35 1770 10.5 0.35[0.08~1.45] —
Davierwala.2015 1 133 5 625 4.9 0.94[0.11~8.11]
Hadaya.2021 1421 54 672 9466389393 84.6 1.07 [1.01~1.13]
Total (95% CI) 55093 391788 100.0 0.95[0.58~1.55]
Total events 1424 9506

Heterogeneity: Tau?=0.07; Chi>=2.40, df=2(P=0.30); ’=17%
Test for overall effect: Z=0.22(P=0.82)
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Figure 4 Forest map of perioperative stroke of subgroup 1
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Figure 5 Funnel plot of subgroup 1
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MR TAER A, 2R TG E L (OR=1.01,
95%CI.0.73~1.41,P=0.95) . WKl 6,

Early Group  Late Group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight/% M-H,Random,95%CI M-H,Random,95%CI
Case.2020 571 18 020 383 15286  29.1 1.27[1.12~1.45] =
Davierwala.2015 17 325 22 433 14.0 1.03[0.54~1.98] -1
Liakopoulous.2020 36 462 22 304 16.5 1.08[0.62~1.88] T
Park.2024 563 73 560 726 73610 295 0.77[0.69~0.86] .
Rojas.2019 2 83 5 134 35 0.64[0.12~3.36] I
& 72021 8 87 7 91 7.4 1.22[0.42~3.51] I
Total(95%CI) 92 537 89 858 100.0 1.01[0.73~1.41]
Total events 1197 1165

Heterogeneity: Tau’=0.09; Chi>=32.96, df=5(P<0.000 01); ’=85%
Test for overall effect: Z=0.06 (P=0.95)

&l 6

0.1 1 10
Early Group Late Group

0.01 100

RIA4E W 2 PN o gz 59 9 N

Figure 6 Forest map of all-cause mortality of patients in subgroup 2
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Early Group  Late Group Odds Ratio Odds Ratio
Study or Subgroup ~ Events Total Events Total Weight/% M-H,Random,95%CI M-H.Random,95%CI
Davierwala.2015 1 325 5 433 17.5 0.26[0.03~2.27]
Rojas.2019 3 83 5 134 38.1 0.97[0.23~4.16]
772021 5 87 4 91 44.5 1.33[0.34~5.11]
Total(95%CI) 495 658  100.0 0.89[0.36~2.18]
Total events 9 14

Heterogeneity: Tau>=0.00; Chi? =1.60, df =20(P<0.45); ’=0%
Test for overall effect: Z=0.26 (P=0.79)
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Figure 7 Forest map of recurrent myocardial infarction during perioperative period of subgroup 2
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Study or Subgroup  Events Total Events Total Weight/% M-H,Random,95%CI M-H.Random,95%CI
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