1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Cardiol. Author manuscript; available in PMC 2021 February 15.

-, HHS Public Access
«

Published in final edited form as:
Am J Cardiol. 2020 February 15; 125(4): 513-520. doi:10.1016/j.amjcard.2019.11.017.

Meta-Analysis Comparing Complete Versus Infarct-Related
Artery Revascularization in Patients With ST-Elevation
Myocardial Infarction and Multivessel Coronary Disease

Mohammed Osman, MD?, Safi U. Khan, MD?2, Peter D. Farjo, MD&, Noor Chima, MD?, Babikir
Kheiri, MDP, Firas Zahr, MDP, Mohamad Alkhouli, MD&"

aDivision of Cardiology, West Virginia University School of Medicine, Morgantown, West Virginia
bKnight Cardiovascular Institute, Oregon Health & Science University, Portland, Oregon

¢Department of Cardiovascular Diseases, Mayo Clinic School of Medicine, Rochester, Minnesota.

Abstract

A strategy of complete revascularization (CR) versus infarct-related artery revascularization (IRA)
in patients with ST-elevation myocardial infarction (STEMI) continues to be a subject of debate.
We performed an updated meta-analysis to compare the 2 strategies. Outcomes of interest included
major adverse cardiovascular events (MACE), cardiovascular mortality, all-cause mortality, stroke,
repeat revascularization, myocardial infarction, and contrast-induced nephropathy. Ten randomized
trials including 7,423 patients (CR = 3,574 and IRA = 3,849), with a follow-up of 2.0 + 0.8 years
were included. There was a significant reduction in MACE with CR versus IRA (10.7% vs 18.6%,
relative risk [RR] 0.64, 95% confidence interval [CI] 0.51 to 0.81, p = 0.002, 12 = 66%), with
higher risk reduction with immediate versus stages revascularization (RR 0.40, 95% CI 0.32 to 0.5
vs RR 0.69, 95% CI 0.54 to 0.89, P-interaction = 0.002). Complete revascularization was
associated with lower rates of repeat revascularization (4.0% vs 11.7%, RR 0.44, 95% CI 0.28 to
0.70, p <0.0001, 12 = 81%), and a nonsignificant trend toward lower cardiovascular mortality
(2.8% vs 3.7%, RR 0.78, 95% CI 0.60 to 1.03, p = 0.08, 12 = 0%). However, there was no
difference between the 2 strategies in all-cause mortality (4.6% vs 4.8%, RR 0.90, 95% CI 0.73 to
1.12, p = 0.36, 12 = 0%), myocardial infarction (5.2% vs 6.5%, RR 0.73, 95% CI, 0.58 to 1.08, p =
0.08, 12 = 30%), stroke (1.5% vs 1.2%, RR 1.14, 95% CI 0.56 to 2.29, p = 0.33, 12 = 14%), or
contrast-induced nephropathy (1.6% vs 1.2%, RR 1.35, 95% CI 0.85 to 2.15, p = 0.78, 12 = 0%).
In conclusion, CR in patients with STEMI is associated with significant reduction in MACE
compared with IRA. This reduction is derived mainly by the low rates of repeat revascularization
in the CR group. © 2019 Elsevier Inc. All rights reserved.
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More than 60% of patients who underwent primary percutaneous coronary intervention
(PCI) for an ST-elevation myocardial infarction (STEMI) have multivessel coronary artery
disease.12 American College of Cardiology (ACC)—American Heart Association (AHA)
guidelines yield a gray area updating from a Class 111: Harm recommendation against
complete revascularization (CR) to a Class I1b recommendation.3 Multiple randomized
controlled trials (RCTs) showed complete revascularization either immediate, at the time of
primary PCI, or as a planned, staged procedure reduces risk of major adverse cardiac events
(MACE).4=8 The objective of the present study was to assemble and analyze the most recent
RCTs with adequate sample size and follow-up with an emphasis on hard clinical outcomes.

We conducted a literature search of PubMed, Embase, and Cochrane library from inception
through September 10, 2019. We used the following terms for the database search:
“coronary angioplasty” or “coronary intervention” or “completer revascularization” or
“staged revascularization” and “myocardial infarction” or “St-segment elevation myocardial
infarction” and “multivessel” (or “multivessel”). We utilized the “related articles” function
in PubMed to find relevant articles which were missed by the initial search. Our search and
meta-analysis were conducted and reported according to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) statement. Titles and
abstracts of studies retrieved by the initial search were screened by 2 authors (CN and BK).
Consequently, the full texts of the potentially relevant articles were reviewed to determine if
the study fulfill the inclusions criteria. Any discrepancies or disagreements were resolved by
a third author (MO).

The priori inclusion criteria were: (1) RCTs comparing complete revascularization (CR)
versus infarct related artery (IRA) revascularization in patients with ST-elevation myocardial
infarction (STEMI) and multivessel disease (MVD), (2) sample size =100 patients and
follow-up duration of at least 1 year, and (3) reporting on cardiovascular outcomes of
interest. We selected particular sample size and follow-up duration to avoid small study
effects, and since longer follow-up durations are most likely to generate clinical differences
in hard outcomes.®11 Single-arm trials or those not assessing IRA group were excluded.

We assessed the methodological quality of the studies and risk of bias independently by 2
authors (BK and SK) using the Cochrane Collaboration tool for assessing the quality of
RCTs.

The primary outcome of interest was major adverse cardiovascular events (MACE). The
secondary end points were cardiovascular mortality, myocardial infarction (M), all-cause
mortality, repeat revascularization, stroke, and contrast-induced nephropathy (CIN). The
MACE was defined in (eTable 1).

Outcomes were pooled using Mantel-Hansel random effects model. DerSimonian and Laird
method was used for estimation of t2.12 We preferred random effects model to account for
potential statistical heterogeneity. Summary estimates were calculated as relative risk (RR)
with 95% confidence intervals (CI). We performed a subgroup analysis by dividing the CR
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group into 2 subgroups, immediate revascularization group defined as: trials in which >50%
CR was performed during index procedure and staged revascularization group defined as
trials in which >50% CR performed 1 to 30 days after the index procedure. Subgroup
differences were assessed by formal P-interaction testing. Heterogeneity was evaluated via Q
statistics with 12 >75% being consistent with a high degree of heterogeneity.13 Sensitivity
analysis was performed on primary outcomes by exclusion of one trial at a time. Publication
bias assessment was done using funnel plots. We did not perform meta-regression analyses
due to low number of studies.1 Statistical significance was set at 5%. All analyses were
conducted using RevMan version 5.3 Windows (Cochrane Collaboration, Oxford, UK).

The initial database search retrieved 1,528 articles. After excluding duplicates, a total of
1,313 were screened for eligibility by reading the title and abstract of the study. A total of 24
articles were then screened using the predetermined inclusions criteria to assess eligibility.
Funnel plots for the outcomes were examined for asymmetry; corresponding Egger’s
regression test did not show any significance publication bias (eFigure 1). Details of the
study selection process are reported following the PRISMA-P guidelines (Figure 1). A total
of 10 RCTs, with 7,423 patients (CR = 3,574 and IRA = 3,849), 21% female, mean follow-
up 2.0 + 0.8 years, mean age of 63 + 1.8 years, were included in the current meta-analysis.
Detailed baseline characteristics of the included studies and definition of the MACE are
shown in (eTables 1 and 2).

Complete revascularization reduced the risk of MACE compared with IRA (10.7% vs
18.6%, RR 0.64, 95% CI 0.51 to 0.81, p = 0.002, 12 = 66%) (Figure 2). This benefit varied
by timing of CR with higher risk reduction in patients who received immediate
revascularization (RR 0.40, 95% CI 0.32to 0.5) compared with those who underwent staged
revascularization (RR 0.69, 95% CI 0.54 to 0.89; P-interaction = 0.002) (Figure 3). These
results persisted throughout the process of the leave out sensitivity analysis.

Complete revascularization did not reduce the risk of all-cause mortality compared with IRA
(4.6% vs 4.8%, RR 0.90, 95% C1 0.73 to 1.12, p = 0.36, 12 = 0%) (Figure 2). This persisted
in the subgroup analysis as both immediate and staged revascularization groups did not show
difference in all-cause mortality rates compared with the IRA group (p for interaction =
0.94) (Figure 3). These results persisted throughout the process of the leave out sensitivity
analysis.

Although there was a trend for less cardiovascular mortality in the complete
revascularization group compared with IRA, this did not achieve statistical significance
(2.8% vs 3.7%, RR 0.78, 95% CI 0.60 to 1.03, p = 0.08, 12 = 0%) (Figure 2). In the subgroup
analysis, we observed a trend for better outcomes in the immediate revascularization group
compared with the IRA group (RR 0.41, 95% CI 0.20 to 0.83, p = 0.01, 12 = 0%). On the
other hand, the staged revascularization group did not show a statistically significant
difference compared with the IRA group (RR 0.82, 95% CI 0.61 to 1.10, p = 0.46, 12 = 0%).
However, this did not translate into statistical significance difference between the 2 group (p
for interaction = 0.08) (Figure 3). During the process of the leave out sensitivity analysis,
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after removal of COMPLETE trial, the results showed a statistically significant lower
cardiovascular mortality in the CR group versus the IRA group (2.5% vs 4.7%, RR 0.59,
95% C10.38 to 0.93, p = 0.02, 12 = 0%) (Figure 4).

Complete revascularization did not reduce the risk of M1l compared with IRA (5.2% vs
6.5%, RR 0.73, 95% CI1 0.58 to 1.08, p = 0.08, 12 = 30%) (Figure 2). Moreover, in the
subgroup analysis, there was no difference between the immediate and staged
revascularization groups (p for interaction = 0.08) (Figure 3). During the process of the leave
out sensitivity analysis, after removal of Ghani et al trial, the results showed statistically
significant trend of lower Ml in the CR group versus the IRA group (5% vs 6.5%, RR 0.73,
95% CI 0.59 to 0.89, p = 0.003, 12 = 3%) (Figure 4).

Complete revascularization reduced the risk of repeat revascularization compared with IRA
(4% vs 11.7%, RR 0.44, 95% CI 0.28 to 0.70, p <0.0001, 12 = 81%) (Figure 2). This
persisted in the subgroup analysis with no difference between the immediate and staged
revascularization groups (p for interaction = 0.55) (Figure 3). These results persisted
throughout the process of the leave out sensitivity analysis.

There were no significant differences between CR and IRA in terms of stroke and CIN
(1.5% vs 1.2%, RR 1.14, 95% CI 0.56 to 2.29, p = 0.33, 12 = 14%) and (1.6% vs 1.2%, RR
1.35, 95% C1 0.85 to 2.15, p = 0.78, 12 = 0%) (Figure 2), respectively. Moreover, in the
subgroup analysis, there was no difference between the immediate and staged
revascularization groups for both outcomes (Figure 3). These results persisted throughout
the process of the leave out sensitivity analysis.

Discussion

This meta-analysis comparing clinical outcomes of complete versus IRA revascularization in
patients with STEMI and multivessel disease offers a comprehensive up-to-date summary of
studies comparing the 2 strategies. The salient finding of this analysis is that a CR strategy
significantly reduced the risk of MACE typically defined as composite mortality, nonfatal
MI, repeat revascularization, and stroke or cardiac hospitalizations. Timing of CR may also
play an important role with higher magnitude of benefit in patients who underwent
immediate versus staged CR.

Major efforts have been dedicated to examine the benefit of CR in patients with STEMI.
However, studies attempting to address this issue have repeatedly produced conflicting
results. Observational studies initially showed poorer outcomes for CR and stood up to
small, poorly powered RCTSs leading to a recommendation against CR.3 Larger RCTs
subsequently showed a significant decrease in the need for repeat revascularization with CR,
and no adverse impact of this strategy on other outcomes.® Guidelines were hence updated
to consider CR as I1b and lla recommendations in United States and Europe, respectively.16
In recent years, meta-analyses and the large COMPLETE trial (Complete versus Culprit-
Only Revascularization Strategies to Treat Multivessel Disease after Early Percutaneous
Coronary Intervention for STEMI) demonstrated clinical benefit for CR using hard
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outcomes including composite cardiovascular mortality and MI, cardiovascular mortality
alone, and composite total mortality and M1.7-8:17-19

To date, this is the only meta-analysis to include the COMPLETE trial. In this study, Mehta
et al randomized 4,041 patients with severe nonculprit lesions in a 1:1 ratio to undergo either
staged CR or IRA revascularization. At a median follow-up of 3 years, CR reduced the risk
of composite cardiovascular death or MI by more than 25% (HR 0.74, p = 0.004). Not only
is this the largest study of its kind, but it is the only RCT at this time to show benefit in hard
clinical outcomes.2? Their primary outcome was driven by myocardial infarction, which in
our analysis only showed a trend toward risk reduction.

Our nonsignificant outcome for MI was impacted by the negative study of Ghani et al which
was a staged CR strategy that did not show improvement in MACE. In the sensitivity
analysis after excluding Ghani et al trial, the results showed that CR significantly reduced
the risk of MI. Ghani et al was published in 2012 and recruited patients from 2004 to 2007
to form a randomized sample of 121 participants who had worse death or Ml at 3 years for
CR (20.3% vs 0%). Comparing these participants to that of COMPLETE, their sample was
the same age, seemingly healthier with less co-morbidities including diabetes mellitus,
hyper-tension, and dyslipidemia, and had a lower Killip class on admission (5.0% vs 10.8%
=Killip class 11). Furthermore, the generalizability of the COMPLETE sample has been
questioned due to their low SYNTAX scores and relative low risk.20 Nonetheless, with
advances in DES technology and antiplatelet strategies, CR in the COMPLETE sample may
have had inherent benefit that postdated Ghani et al.

Our meta-analysis has several limitations including variability with study outcomes and
definitions. Important outcomes we assessed were MACE and cardiovascular mortality
which were not completely uniform for all trials. Additionally, CR strategies including
timing of staged PCI were not uniform. Each study had particular inclusion and exclusion
criteria which may have introduced confounders. Moreover, the current analysis was study-
level meta-analysis which lacked patient-level data. Although meta-analyses display
compelling data, guidelines will continue to be driven by large, well-performed RCTSs.

In conclusion, this large up-to-date meta-analysis including 7,423 patients from 10
randomized trials documented a significance reduction in the rate of MACE in patients who
underwent CR versus IRA after STEMI. This significant reduction is derived mainly by the
low rates of repeat revascularization in the CR group and was more pronounced when CR
was undertaken at the time of STEMI rather than in a staged fashion.
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Figurel.
Flow chart for the systematic review and meta-analysis as per the Preferred Reporting

System for Systematic Review and Meta-Analysis (PRISMA).
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CR IRA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, 95% CI A % CI
ACE
COMPARE ACUTE 2017 23 295 121 590 10.9% 0.38 [0.25, 0.58] —
COMPLETE 2019 179 2016 339 2025 15.6% 0.53 [0.45, 0.63] —-
CVLPRIT 2015 15 150 31 146 8.3% 0.47 [0.27, 0.84] e
DANAMI-3-PRIMULTI 2015 40 314 68 313  12.1% 0.59 [0.41, 0.84] —_—
Estevez Loureiro 2014 13 100 11 99 6.1% 1.17 [0.55, 2.49] —l—
Ghani 2012 28 79 14 40 9.2% 1.01 [0.60, 1.70] —
Politi 2010 28 65 42 84 12.2% 0.86 [0.61, 1.22] —1
PRAGUE 2010 17 106 15 108  7.4% 1.15 [0.61, 2.19] T
PRAMI 2013 21 234 53 231 100% 0.39 [0.24, 0.63] —_—
Zhang 2015 18 215 23 213 0.78 [0.43, 1.39] —_—
Subtotal (95% CI) 3574 3849 100 o% 0.64 [0.51, 0.81] >
Total events 382 717
Heterogeneity: Tau? = 0.08; Chi? = 26.44, df = 9 (P = 0.002); I’ = 66%
Test for overall effect: Z = 3.75 (P = 0.0002)
All-cause mortality
COMPARE ACUTE 2017 4 295 10 590  3.5% 0.80 [0.25, 2.53]
COMPLETE 2019 96 2016 106 2025 63.6% 0.91 [0.70, 1.19]
CVLPRIT 2015 4 150 10 146  3.6% 0.39 [0.12, 1.21]
DANAMI-3-PRIMULTI 2015 15 314 11 313 7.9% 1.36 [0.63, 2.91]
Ghani 2012 a 79 0 40  0.5% 4.61[0.25, 83.61]
Politi 2010 10 65 13 84 8.0% 0.99 [0.47, 2.12]
PRAGUE 2010 6 106 7 108  4.1% 0.87 [0.30, 2.51]
PRAMI 2. 12 234 16 231 8.7% 974 [0.36, 1.53]
Sibtoral (95% cn 3259 3537 100.0% 0.90 [0.73, 1.12]

Total events
Heterogeneity: Tau? = 0.00; Chi?

483 df~7(P 063) 1? = 0%

Test for overall effect: Z = 0.92 (P = 0.36)

Cardiovascular mortality
COMPLETE 2019
CVLPRIT 2015
DANAMI-3-PRIMULTI 2015
Estevez Loureiro 2014
Politi 2010
PRAMI 2013
Zhang 2015
Sub(olal (95% CI)
Total events

59 2016 64 2025 62.6% 0.93 [0.65, 1.31]
2 150 7 146 3.1% 0.28 [0.06, 1.32]
5 314 9 313  6.5% 0.55[0.19, 1.63]
o 100 1 99 0.7% 0.33 [0.01, 8.01]
6 65 10 84 8.3% 0.78 [0.30, 2.02]
4 234 10 231 5.8% 0.39 [0.13, 1.24]

11215 14 213 12.9% 0.78 [0.36, 1.68]

3094 3111 100.0% 0.78 [0.60, 1.03]

87

Heterogeneity: Tau? = 0.00; Chi’ = 4.66, df = 6 (P = 0.59); I’ = 0%
Test for overall effect: Z = 1.72 (P = 0.08)

M
COMPARE ACUTE 2017
COMPLETE 2019

CVLPRIT 2015
DANAMI-3-PRIMULTI 2015
Estevez Loureiro 2014

Ghani 2012

Politi 2010

PRAGUE 2010

PRAMI 2013

Zhang 2015

Subtotal (95% CI)

Total events

Heterogeneity: Tau? = 0.06; Chi*

7 295 18 590  9.6% 0.78 [0.33, 1.84]
109 2016 160 2025 31.5% 0.68 [0.54, 0.87]
2 150 4 146 3.1% 0.49 [0.09, 2.62]
15 314 16 313 13.3% 0.93 [0.47, 1.86]
5 100 3 99 4.3% 1.65 [0.41, 6.72])
14 79 o 40 1.2%  14.86 [0.91, 242.93]
6 65 7 84 7.2% 1.11 [0.39, 3.14]
11 106 8 108  9.5% 1.40 [0.59, 3.35]
7 234 20 231 10.0% 0.35 [0.15, 0.80]
9 215 14 213 10.4% 0.64 [0.28, 1.44)
3574 3849 100.0% 0.79 [0.58, 1.08]

185

50
=12.82, dv—s(P_oU) 17 = 30%

Test for overall effect: Z = 1.49 (P = 0.14)

Repeat revascularization
COMPARE ACUTE 2017
COMPLETE 2019
CVLPRIT 2015
DANAMI-3-PRIMULTI 2015
Estevez Loureiro 2014
Ghani 2012
Politi 2010
PRAMI 2013
Zhang 2015
Subtotal (95% CI)

Total events

Heterogeneity: Tau? = 0.37; Chi?

18 295 103 590 12.3% 0.35 [0.22, 0.57)
29 2016 160 2025 12.9% 0.18 [0.12, 0.27]
8 150 16 146 9.7% 0.49 [0.21, 1.10])
17 314 52 313 12.0% 0.33 [0.19, 0.55]
8 100 100 99 9.2% 0.79 [0.33, 1.92]
7 79 13 40 9.6% 0.27 [0.12, 0.63]
14 65 28 84 11.8% 0.65 [0.37, 1.12]
16 234 46 231  11.9% 0.34 [0.20, 0.59)
21 215 11 213 10.6% 1.89 [0.94, 3.83]
3468 3741 100.0% 0.44 [0.28, 0.70]

138 439
= 41.67, df = 8 (P < 0.00001); I’ = 81%

Test for overall effect: Z = 3.51 (P = 0.0004)

Stroke
COMPARE ACUTE 2017
COMPLETE 2019
CVLPRIT 2015
DANAMI-3-PRIMULTI 2015
PRAGUE 2010
Subtotal (95% CI)
Total events.

Heterogeneity: Tau? = 0.13; Chi*

0 295 4 590 5.5% 0.22 [0.01, 4.11)

38 2016 29 2025 68.4% 1.32 [0.81, 2.13)
2 150 2 146  11.5% 0.97 [0.14, 6.82]

4 314 1 313 9.3% 3.99 [0.45, 35.47]

0 106 3 108 5.3% 0.15 [0.01, 2.78]

2881 3182 100.0% 1.14 [0.56, 2.29]

44 3
= 4.63,df = 4 (P = 0.33); I = 14%

Test for overall effect: Z = 0.36 (P = 0.72)

CIN
COMPLETE 2019
CVLPRIT 2015
DANAMI-3-PRIMULTI 2015
Politi 2010
Subtotal (95% CI)
Total events

Heterogeneity: Tau? = 0.00; Chi?

30 2016 19 2025 66.7% 1.59 [0.90, 2.81)
2 150 2 146 5.7% 0.97 [0.14, 6.82]
6 314 7 313 18.7% 0.85 [0.29, 2.51)
3 65 3 84 8.9% 1.29 [0.27, 6.19]

2545 2568 100.0% 1.35 [0.85, 2.15]

41 31
=1.11,df = 3 (P = 0.78); I =

Test for overall effect: Z = 1.26 (P = 0.21)

Figure 2.

Forest plot comparing complete revascularization and infarct related artery only
revascularization. CR = complete revascularization; IRA = infarct-related artery

0.2

Favors CR Favors IRA

20

revascularization; CIN = contrast-induced nephropathy; MI = myocardial infarction; RR =

risk ratio.
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Test for overall effect: Z = 0.89 (P = 0.37)

Test for subgroup differences: Chi* = 0.94, df = 1 (P = 0.33), I = 0%

(C) CV mortality

Page 10

Study or Subgroup !nm- Total !nnn Total Weight M-H, Random, 95% CI

Immediate Revascularization

CVLPRIT 2015 2 150
Politi 2010 4 65
PRAMI 2013 4 234
Subtotal (95% CN 449
Total events 10

Heterogeneity: Tau’ = 0.00; Chi¥ =

Test for overall effect: Z = 2.46 (P = 0.01)
Staged Revasculariztion

COMPLETE 2019 59 2016
DANAMI-3-PRIMULTI 2015 5 314
Esteverz Loureiro 2014 0 100
Politi 2010 2 65
Zhang 2015 1215
Subtotal (95% C1) 2710
Total events 77

7 146
10 84
10 231

461

3.4%
6.6%
6.3%
16.4%

27
1,df = 2(P = 0.81); ¥ = 0%

64 2025 S8.3%
9 313 7.0%
1 29 0.8%

10 84 3.8%

14 213 13.7%

2734 83.6%

98
Heterogeneity: Tau’ = 0,00; Chi* = 3.65, df = 4 (P = 0.46); I = 0%

Test for overall effect: Z = 1.33 (P = 0.18)

Total (95% C1 3159

Total events 87 125

Hete - Tau® = 0.01; Chi* = 7.18,df = 7 (P = 0.41); /' =

Test for overall effect: Z = 2.21 (P = 0.03)

3195 100.0%

2%

Test for subgroup differences: Chi* = 3.10, df = 1 (P = 0.08), 1" = 67.7%

(A) MACE
(=3 IRA Risk Ratio Risk Ratio
or Sul Events Total Events Total -1 95% C1 M-H, Random, 95% C1
immediate Revascularization
COMPARE ACUTE 2017 23 295 121 590 10.9% 0.38 (0.25, 0.58] —
CVLPRIT 2015 15 150 31 146 7.8% 0.47 [0.27, 0.84] —_—
Politi 2010 13 65 42 84  85% 0.40 (0.24, 0.68] ——
PRAMI 2013 21 234 53 231 9.8% 0.39 [0.24, 0.63] S
Subtotal (95% C1) 744 1051 37.0% 0.40 [0.32, 0.51] -
Total events 72 247
Heterogeneity: Tau® = 0.00; Chi* = 0.37. df = 3 (P = 0.95): F = 0%
Test for overall effect: Z = 7.28 (P < 0.00001)
Staged Revasculariztion
COMPLETE 2019 179 2016 339 2025 18.5% 0.53 [0.45, 0.63] -
DANAMI-3-PRIMULTI 2015 40 314 68 313 12.7% 0.59 (0.41, 0.84] —_—
Estevez Loureiro 2014 13 100 11 99 s3% 1.17 [0.55. 2.49] e——
Ghani 2012 15 79 14 40 7.0% 0.54 (0.29, 1.01) —
Politi 2010 10 65 13 84 52% 0.99 (0.47, 2.12) ———
PRACUE 2010 17 106 15 108 6.7 1.15 [0.61, 2. IO) ———
Zhang 2015 18 215 23 213 7.5% 0.78 (0.43, 1.3 —_—
Subtotal (95% C1) 2895 2882 63.0% 0.69 [0.54, o.nl -
Total events 292 483
Heterogeneity: Tau’ = 0.05; Chi’ = 11.60, df = 6 (P = 0.07); I* = 48%
Test for overall effect: Z = 2.83 (P = 0.00%)
Total (95% C1) 3639 3933 100.0% 0.57 (0.47, 0.70) ->
Total events 364
Heterogeneity: Tau’ = 0.05. Chi* = 19.55, m-low 0.03) 1 = 49% Y — T
Test for overall effect: 2 = 5.53 (P < 0.00001) Favors CR Favors IRA
Test for subgroup differences: Chi’ = 9.24, df = 1 (P = 0.002), I' = 89.2%
All-cause mortality
(B) isk Ratio Risk Ratio
Study or Subgroup !v!nu Total !vcnu Total Weight M-ﬁ Random, 95% CI M-H, 95% CI
Immediate Revascularization
COMPARE ACUTE 2017 4 295 10 590 3.2% 0.80 [0.25, 2.53) —
CVLPRIT 2015 4 150 10 146 3.3% 0.39(0.12, 1.21) T
Politi 2010 10 65 13 84 7.4% 0.99 (0.47, 2.12) S
PRAMI 2013 12 134 16 231 81% 0.74 (0.36, 1.53] ——r
Subtotal (95% CI) 1051 22.0% 0.75 [0.48, 1.17] R
Total events 30
Heterogeneity: Tau® = 0.00; Chi’ = 1.83, df = 3(?-061) = 0%
Test for overall effect: Z = 1.28 (P = 0.20)
Staged Revascularization
COMPLETE 2019 96 2016 106 2025 58.9% 0.91[0.70, 1.19] -
DANAMI-3-PRIMULTI 2015 15 314 1 313 7.3% 1.36 (0.63, 2.91) S —
Ghani 2012 4 79 0 40 05% 4.61[0.25, 83.61) e —
Politi 2010 10 65 13 84 7.4% 0.99 [0.47, 2.12] e
PIACUE 2010 6 106 7 108 3.8% 0 87 [0.30, 2.51] S——
5% CI) 2580 2570 78.0% 96 (0.76, 1.21] *
l’oul events 131
Heterogeneity: Tau® = 0.00; Chi’ = 2.13, dl-40-071) I -0%
Test for overall effect: Z = 0.33 (P = 0.74)
Total (95% C1) 3324 3621 100.0% 0.91 [0.74, 1.12] @
Total events 161 186
Heterogeneity: Tau’ = 0.00; Chi’ = 4.88, df = 8 (P = 0.77); ¥ = 0% %01 o1 ) 100

Favors CR Favors IRA

Risk Ratio Risk Ratio
M-H, Random, 95% CI

0.28(0.06, 1.32]

0.52(0.17, 1.57) —

0.39[0.13, 1.24] —ey

0.41[0.20, 0.83] g

0.93 (0,65, 1.31) —

0.55 [0.19, 1.63] p——

0.33 (0,01, 8.01

0.26 [0.06, 1.14] ¢——————~——"

0.78 (0.36, 1.68) —_—

0.82 (0,61, 1.10] -

0.72 (0.54, 0.96] >

0.1
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(D) M1 Risk Ratio
& m !nmn Total !vnm- Total _Weight M- n,nndom.osso M-H, Random, 95% CI
cowmu:m 2017 7 295 18 590 8.9% 0.7810.33, 1.84) —
CWLPRIT 2015 2 150 4 146 2.8% 0.49 [0.09, 2.62) —
Politi 2010 2 65 7 84 33% 0.37(0.08, 1.72) —
PRAMI 2013 7 ] 20 231 9.3% 0.35 [0.15, 0.80] ——

@s%cn 1051 24.2% 0.49 (0.29, 0.84] g
Total events 18 49
Heterogeneity: Tau' = 0.00; Chi* = 1.90, df = 3 (P = 0.59); I =
Test for overall effect: Z = 2.62 (P = 0.009)
Staged Revascularization
COMPLETE 2019 109 2016 160 2025 34.5% 0.68 [0.54, 0.87) -
DANAMI-3-PRIMULTI 2015 15 314 16 313 12.6% 0.93 (0.47, 1.86) 4
Estevez Loureiro 2014 5 100 3 99 38w 1.65 [0.41, 6.72] —(——
Ghani 2012 14 79 0 40 10% 14.86(0.91,242.93) E—
Politi 2010 4 65 7 84 52% 0.74(0.23, 2.42) —
PRAGUE 2010 11106 8 108 8.8% 1.40 (0.59, 3.35) =
Zhang 2015 9 215 14 213 9.8% 0.64 [0.28, 1.44) ———
Subtotal (95% C1) 2895 2882 75.8% 0.87 (061, 1.26] -
Total events 167 208
Heterogeneity: Tau® = 0.07; Chi* = 8.88, df = 6 (P = 0.18); I = 32%
Test for overall effect: Z = 0.73 (P = 0.47)
Total (95% C 3639 3933 100.0% 0.74 [0.56, 0.99) <>
Total events 18
MHeterogeneity: Tau' -ooscm'-noom-lo( 0.23), 1 = 23% oo %
Test for overall effect: Z = 2.01 (P = 0.04) ““ Favors CR Favors IRA
Test for subgroup differences: Chi' = 3.08, df = 1 (P = 0.08), I' = 67.5%
(E) Repeat revascularization
Risk Ratio Risk Ratio
Study or Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
e Revascularization
COMPARE ACUTE 2017 18 295 103 590 11.5% 0.35 (0.22, 0.57) —
CVLPRIT 2015 8 150 16 146 8.8% 0.49 (0.21, 1.10)
Politi 2010 6 65 28 84 B8% 0.28 (0,12, 0.63) ——
PRAMI 2013 16 234 46 231 11a% 0.34 (0.20, 0.59) -
Subtotal (95% C1 744 1051 40.3% 0.35 (0.26, 0.48) ->
Total events a8 193
Meterogeneity Tau' = 0.00, Chi’ = 0.94, df = 3 (P = 0.82), I = 0%
Test for overall effect: Z = 6.70 (P < 0.00001)
Staged Revascularization
COMPLETE 2019 29 2016 160 2025 12.2% 0.18 (0.12, 0.27) e
DANAMI-3-PRIMULTI 2015 17 314 52 313 11.2% 0.33 (0.19, 0.55) ——
Estevez Loureiro 2014 8 100 10 99 83% 0.79 (0,33, 1.92) —_—
Ghani 2012 7 7 13 40 87% 0.27[0.12, 0.63) . o—
Politi 2010 8 65 28 84 9.6% 0.37 |u u, o.75| —_—
Zhang 2015 21215 11213 9.7% 1.89
9s% Cn 2789 2774 59.7% 044 lo.zz. o.n) R
Total events 90 274
Heterogeneity. Tau’ = 0.64, Chi’ = 36.67, df = 5 (P < 0.00001); I = 86%
Test for overall effect: Z = 2.28 (P = 0.02)
Total (95% C1) 3533 3825 100.0% 0.40 (0.27, 0.60) -
Total events 13 467
Meterogeneity. Tau’ = 0.31, Chw* -;757 df = 9 (P < 0.0001), V¥ = 76% obs o=
Test for overall effect: Z = 4.42 (P < 0.00001 005 L= SO S, b
Test for subgroup differences: Chi = 0.35, df = 1 (P = 0.55), I =
(F) Stroke
<R RA Risk Ratio Risk Ratio
_Study or Subgroup Events Total Events Total Weight M-M, (=} M-H, Random, 95% C1
immediate Revasculariztion
COMPARE ACUTE 2017 o 295 - 590 5.5% 0.22 (0.01, 4.11)
CPRIT 2015 2 |so 2 146 11.5% 0.97 [0.14, 6.82) o a——
Subtotal (95% CN 736 16.9% 062 (0.12, 3.12) | ——gE—
Total events
Heterogeneity: Tau® = 0.00; Chi’ .on ot - no.o-o) ¥ o-ox
Test for overall effect: Z = 0.58 (P = 0.56)
Staged ztion
COMPLETE 2019 38 2016 29 2025 68.4% 1.32 (0.81, 2.13) -
DANAMI- 3-PRIMULTI 2015 4 31e 1313 93w 3.99 1043, 35,471 —
PRAGUE 2010 o 106 3 108 5.3% 0.15 [0.01, 2. 7ll G ———
Subtotal (95% CN 2436 2446 B3a% 1.24 [0.38, 4.03) ‘»
Total events
Meter Tau' « 048 Chi' = 3,14, df = 2 (P = 0.21). V' = 36%
Test for overall effect. Z = 0.36 (P = 0.72
Total (95% Cn 2881 3182 100.0% 1.14 [0.56, 2.29) g
Total events 39
Meterogeneity: Tau' = 0.13. CM'-G.) of - =033 1 = 14%
Test for overall effect: Z = 0.36 (P = 0.72) b TR R T ane
Test for subgroup differences: Chi’ = 0.47, Of = 1 (P = 0.49), V' = 0%
(G) CIN
cn A Risk Ratio Risk Ratio
Study or Subgroup © Total € Total Weight M-4, R 9s% €1 MM, Random, 5% €1
i y.: ul .::u. J:"‘ﬁ‘ otal vents Total ght landom, ", om,
CVLPRIT 2009 2 1%0 2 140 son 0.97 (0.14, 6.82)
0 1 es 3o ma aaw o _—
21 230 ——
. » s
neity: Tau® = 0.00; Chi’ = 0.29, df = 1 (P = 0.59), I* = O
<t Z = 0.50 (B = 0.61)
ascutarization
commere 2010 30 2016 19 2025 es.aw 1.59 (0.90, 2.81)
SPRIMULTI 2015 6 314 7 3 asax 0.85 (0.29. 2.51)
Polni 20 2 s 3 0.86 [0.15. 5.01)
Subrotal (3% 2395 2437 woam 134 (0.82. 2171
20
- 0.00, Chi* = 1.24, gr=2@=0sa - on
fect 2 = 1.17 (P = 0.24
2610 2652 100.0% 1.25 (0.79, 1.98) -
Y, TAU® = 0.00; Chi* = 2.23. Of = 4 (P = 0.69); 1* = O Sor o )

Tost for subgroup dilferences: Chil = .71, Of = 1 (P = 0.40), I¥ = O%

Figure 3.
Forest plot comparing complete revascularization and infarct-related artery only

revascularization with subgroup analysis based on the timing of revascularization. CR =
complete revascularization; IRA = infarct-related artery revascularization; CIN = contrast-
induced nephropathy; CV = cardiovascular; M1 = myocardial infarction; RR = risk ratio.
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CR IRA Risk Ratio Risk Ratio

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

CVLPRIT 2015 2 150 7 146 8.4% 0.28 [0.06, 1.32] =
DANAMI-3-PRIMULTI 2015 5 314 9 313 17.4% 0.55 [0.19, 1.63] —_—

Estevez Loureiro 2014 0 100 1 99 2.0% 0.33 [0.01, 8.01)

Politi 2010 6 65 10 84 22.1% 0.78 [0.30, 2.02] I

PRAMI 2013 4 234 10 231 15.5% 0.39[0.13, 1.24)] —

Zhang 2015 11 215 14 213 34.6% 0.78 [0.36, 1.68] —.—

Total (95% CI) 1078 1086 100.0% 0.59 [0.38, 0.93] E 3

Total events 28 51

Heterogeneity: Tau? = 0.00; Chi* = 2.34, df = 5 (P = 0.80); I’ = 0% k + t J
Test for overall effect: Z = 2.26 (P = 0.02) Dl o.lFavors CR Favors IRAIO 109
(B) MI

CR IRA Risk Ratio Risk Ratio

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

COMPARE ACUTE 2017 7 295 18 590 5.6% 0.78 [0.33, 1.84] —

COMPLETE 2019 109 2016 160 2025 60.4% 0.68 [0.54, 0.87] =

CVLPRIT 2015 2 150 4 146 1.5% 0.49 [0.09, 2.62] =
DANAMI-3-PRIMULTI 2015 15 314 16 313 8.8% 0.93 [0.47, 1.86] I

Estevez Loureiro 2014 5 100 3 99 2.1% 1.65 [0.41, 6.72] —T

Politi 2010 6 65 7 84 3.9% 1.11 [0.39, 3.14] ——

PRAGUE 2010 11 106 8 108 5.5% 1.40 [0.59, 3.35] -T—

PRAMI 2013 7 234 20 231 5.9% 0.35 [0.15, 0.80] —_—

Zhang 2015 9 215 14 213 6.3% 0.64 [0.28, 1.44] —

Total (95% CI) 3495 3809 100.0% 0.73 [0.59, 0.89] ¢

Total events 171 250

Heterogeneity: Tau? = 0.00; Chi’ = 8.23, df = 8 (P = 0.41); I’ = 3% o1 051 190 1004

Test for overall effect: Z = 3.01 (P = 0.003)

Figure 4.

Favors CR Favors IRA

Forest plot comparing complete revascularization and infarct-related artery only
revascularization. (A) Myocardial infarction outcome after excluding COMPLETE trial. (B)
Cardiovascular mortality outcome after excluding Ghani et al trial. CR = complete
revascularization; IRA = infarct-related artery revascularization; CV = cardiovascular; MI =

myocardial infarction; RR = risk ratio.
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