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Aims The aim of this work was to investigate the prognostic impact of revascularization of non-culprit lesions in patients
with ST-segment elevation myocardial infarction (STEMI) and multivessel disease by performing a meta-analysis of
available randomized clinical trials (RCTs).

Methods Data from six RCTs comparing complete vs. culprit-only revascularization in STEMI patients with multivessel dis-

and results ease were analysed with random effect generic inverse variance method meta-analysis. The endpoints were
expressed as hazard ratio (HR) with 95% confidence interval (Cl). The primary outcome was cardiovascular death.
Main secondary outcomes of interest were all-cause death, myocardial infarction (MI), and repeated coronary
revascularization. Overall, 6528 patients were included (3139 complete group, 3389 culprit-only group). After a
follow-up ranging between 1 and 3years (median 2years), cardiovascular death was significantly reduced in the
group receiving complete revascularization (HR 0.62, 95% ClI 0.39-0.97, I* = 29%). The number needed to treat to
prevent one cardiovascular death was 70 (95% Cl 36—150). The secondary endpoints M| and revascularization
were also significantly reduced (HR 0.68, 95% CI 0.55-0.84, I* = 0% and HR 0.29, 95% Cl 0.22-0.38, I* = 36%, re-
spectively). Needed to treats were 45 (95% Cl 37-55) for Ml and 8 (95% Cl 5-13) for revascularization. All-cause
death (HR 0.81, 95% Cl 0.56-1.16, B= 27%) was not affected by the revascularization strategy.

Conclusion In a selected study population of STEMI patients with multivessel disease, a complete revascularization strategy is
associated with a reduction in cardiovascular death. This reduction is concomitant with that of Ml and the need of
repeated revascularization.

Keywords Complete revascularization e Culprit-only revascularization e ST-segment elevation myocardial infarction
e Mortality
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Introduction

Several studies have been published to understand if in patients with
ST-segment elevation myocardial infarction (STEMI) and multivessel
disease it would be better to limit the revascularization to the culprit
lesion or to extend it to non-culprit lesions. These trials were mainly
focused on small populations and with sample size not powered
enough to obtain conclusive evidence.""" To overcome these limita-
tions several meta-analyses have been carried out.">3 However,
they displayed several limitations and did not achieve an adequate
sample size for reliable estimation in cardiovascular death. Recently,
the Complete vs. Culprit-only Revascularization to Treat Multi-vessel
Disease After Early Percutaneous coronary intervention for STEMI
(COMPLETE) study has been published."* The coprimary outcomes
of the study were the composite of cardiovascular death or myocar-
dial infarction (Ml) and the composite of cardiovascular death, Ml,
or ischaemia-driven revascularization." Although it is the largest
randomized clinical trial (RCT) on the topic, including more than
4000 patients, it is still unpowered for cardiovascular mortality.

Therefore, the aim of this study was to investigate the prognostic
impact, especially in terms of cardiovascular death, of revasculariza-
tion of non-culprit lesions in patients with STEMI and multivessel dis-
ease by performing a meta-analysis of available RCTs.

Methods

We developed a systematic review and meta-analysis following Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
amendment to the Quality of Reporting of Meta-analyses (QUOROM)
statement.”>"® The protocol registration application for this study was
performed, on an international prospective register for systematic
reviews (PROSPERQO), on 17 August 2019.

Search strategy

Two expert cardiologists (R.P., S.B.) independently and systematically
searched (MESH strategy) MEDLINE, Cochrane Library, Google Scholar,
and Biomed Central for RCTs comparing complete vs. culprit-only revas-
cularization in STEMI patients with multivessel disease. The terms
searched were: (complete revascularization) AND ((STEMI) OR (ST-ele-
vation myocardial infarction)), OR ((non-culprit lesion) AND (primary
percutaneous coronary angioplasty)) AND ((randomized) AND ((clinic-
al) OR (controlled)) trial). Details of the search strategy are reported in
the Supplementary material online. The research was carried out in
August 2019. The data of the COMPLETE trial™ have been published on-
line on 1 September 2019 and they have been added to the analysis car-
ried out in August 2019.

Selection criteria

The shortlisted studies were retrieved as full articles and appraised inde-
pendently by two unblinded reviewers (G.C. and R.P.), with divergences
solved after consensus, according to the following inclusion criteria: (i)
English language; (i) enrolment of STEMI patients; (iii) reperfusion strat-
egy by primary percutaneous coronary intervention (PCI); (iv) random-
ized treatment allocation; (v) comparison of complete vs. culprit-only
revascularization plus optimal medical therapy; (vi) at least 50 patients
per arm; (vii) availability of the individual outcome data of cardiovascular
death, all-cause death, MI, coronary revascularization, and contrast-

induced acute kidney injury (CI-AKI); (viii) data published in peer-
reviewed journal; and (ix) follow-up length >1year. Exclusion criteria
were: (i) duplicate reports failing to report additional or extended clinical
outcomes, (i) equivocal or non-random treatment allocation; (iii) grey lit-
erature; and (iv) only abstract or posters.

Data abstraction, endpoints

The reviewers (R.P., S.B,, and G.C.) independently extracted data from
full texts and published appendixes. The following information was
retrieved: year of publication, journal, number of patients included, time
of the enrolment, follow-up length, source for follow-up, inclusion and
exclusion criteria, presence of a blinded adjudication committee for ad-
verse event, age, sex, cardiovascular risk factors, cardiovascular history
and comorbidities, clinical presentation, extension of coronary artery dis-
ease, and medical treatment. The primary outcome was cardiovascular
death. Secondary outcomes were: (i) all-cause death; (i) MI; (iii) repeated
coronary revascularization; and (iv) CI-AKI. Definitions of the study end-
points are detailed for each study in the Supplementary material online,
Tables 1s and 2s.

Internal validity and quality appraisal

The quality of the studies was appraised by two unblinded reviewers (R.P.
and S.B.) following the Cochrane Collaboration. For each RCT, we eval-
uated the risk of analytical, selection, detection, reporting, and attrition
bias (expressed as low, or high risk of bias, as well as unclear risk in case
of inability to ascertain the underlying risk of bias).

Data analysis and synthesis

Continuous variables were reported as mean * standard deviation or
median (interquartile range). Categorical variables were expressed as
number and percentage. For each outcome, the pooled event rate (ER)
with 95% confidence interval (Cl) was calculated. Standard errors were
calculated by the formula: root squared (ER*(1-ER)/sample size). Being
necessary to pool time-to-event endpoints from studies with consider-
able heterogeneity in the follow-up duration, the hazard ratio (HR) values
for the outcomes of interest were extrapolated. Hazard ratio values for
cardiovascular death, all-cause death, reinfarction, and repeated revascu-
larization were available for all studies, except for the study by Politi et
al™ Then, the corresponding author was contacted. The author
accepted to calculate and share the HR values for the present meta-
analysis. Therefore, HR values for the outcomes of interest were pooled
together. Regarding CI-AKI, we did not consider it as an outcome time-
dependent, being strictly related to study procedures occurring soon
after MI. Then, CI-AKI was expressed as risk ratio (RR) with 95% Cl. For
the analyses of ER, HR, and RR, DerSimonian and Laird random effects
model was used with heterogeneity being taken from the inverse-

variance fixed-effect model."

Statistical heterogeneity was assessed using
Cochran’s Q test and I statistic, which quantifies the proportion of total
variation across studies that is due to heterogeneity rather than chance.
A value of * of 0-25% represents insignificant heterogeneity, 26-50%
low heterogeneity, 51-75% moderate heterogeneity, and >75% high het-
erogeneity.”® Sensitivity analyses were also performed repeating the
meta-analysis of the primary outcome removing one study at a time.
Because of the small number of studies included in this meta-analysis
(n=6) it was not possible to perform publication bias and meta-
regression analyses.”! Prometa (Internovi, Cesena, ltaly) and RevMan 5
(The Cochrane Collaboration, The Nordic Cochrane Centre,
Copenhagen, Denmark) softwares were used for statistical analyses.
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Figure | Outline of the search strategy. RCT, randomized clinical trial.

Results

Search results and study selection

The database search yielded 670 records (Figure 7). The COMPLETE
trial was added to screened records.'® After the first evaluation of
title and abstract 15 records were screened. Two studies were
excluded as they focused on a sub-analysis of the main trial.*> One
was excluded because it looked at a sub-analysis of an RCT random-
izing bivalirudin vs. heparin plus a glycoprotein lIb/llla inhibitor, where
the comparison was between complete revascularization in a single
procedure vs. staged procedure.22 The studies of Estevez Loureiro et
al. and Hlinomaz et al. investigated the topic of interest and have
been previously included in a similar meta-analysis.>”'> However, we
excluded them because data were only presented in international
meetings but were not published in peer-reviewed journals in
English.®” As a result, 10 studies were analysed as full text. The stud-
ies of Hamza et al. and Dumbrink et al. did not report data about car-
diovascular death and the follow-up was shorter than 1 year.1‘2 The
culprit-only arm of the study of Di Mario et al.® included less than 50
patients and no clear information about cardiovascular death was
reported. Lastly, the study of Zhang et al® has been published only in
Chinese. For these reasons, the previous four full texts have been

excluded. Therefore, six RCTs were included (Figure 1).%>°71"1* The
studies were the COMPLETE,"* CvLPRIT (Complete vs. Lesion-only
Primary PCI),” PRAMI (Preventive Angioplasty in Acute Myocardial
Infarction),”  Compare-Acute,’” DANAMI-3-PRIMULTI  (Third
DANish study of primary PCl in patients with ST-elevation
Myocardial Infarction and multivessel disease: treatment of culprit le-
sion only or complete revascularization),’® and Politi et al'" trials.

Except for the study of Politi et al,, "

all RCTs were multicentre, regis-
tered in public websites and the adverse events were adjudicated by
independent blinded committees. Then, the overall quality of
included studies is to be considered high (Supplementary material

online, Figure 1sand Table 3s).

Patients characteristics

The six studies include 6528 STEMI patients with multivessel disease.
Overall, 3139 of them were randomized to complete revasculariza-
tion, whereas 3389 to culprit-only. Mean age was 63+ 11 vs. 63+ 10
(P=0.9), respectively. The main characteristics of the study popula-
tion are detailed in Table 1. In all studies, patients randomized to
culprit-lesion-only PCIl strategy received guideline-based medical
therapy. Repeated angiography was admitted only in the presence of

recurrence of symptoms and documentation of ischaemia
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Table I Baseline characteristics
COMPLETE Compare-Acute CvLPRIT DANAMI-3- Politi et al. PRAMI
(N =4041) (N =885) (N =296) PRIMULTI (N=214) (N =465)
(N=627)
Patients 2025/2016 590/295 146/150 313/314 84/130 234/231
Age (years) 62+ 11/62+11  61+10/62+10 65+12/65+11 63+10/64+10 66+13/64+11 62+10/62+9
Male (%) 79/81 76179 77/85 81/80 76178 81/76
CV risk factors (%)
Hypertension 51/49 48/46 36/37 47/41 76/78 81/76
Diabetes 20/19 16/15 14/13 13/9 24/16 21/15
Dyslipidaemia 39/38 30/32 24/28 NA NA NA
Smoking 39/41 49/41 27/34 48/51 NA 45/50
Comorbidities (%)
Prior Ml 8/7 7.5/8 5/9 7/8
Prior PCI 717 8/9 2/4 NA NA NA
Prior stroke 3/3 4/3 NA NA NA 4/4
Renal failure 2/2 Al m NA 24/25 NA
Culprit lesion (Ml location) (%)
LM 0.2/0.2 0.3/0.2 0/0 NA NA NA
LAD (anterior) 34/34 24/36 32/34 (36/33) (42/46) (39/29)
LCx (postero-lateral) 16/18 21/18 31/31 (6/3) NA (6/4)
RCA (inferior) 50/47 45/46 37/35 (57162) NA (55/66)
General data (%)
Killip class [~V 111 5/5 917 6/7 5/6 NA
3-vessel disease 23/24 33/31 25/21 32/31 25/48 33/39
Medical therapy (%)
Aspirin 100/100 98/98 97199 98/96 96/98 100/100
P2Y12 inhibitor 100/100 98/98 98/94 98/99 92/97 100/100
Beta-blocker 89/88 91/91 93/93 91/92 81/80 92/88
ACEi/ARB 85/86 88/92 96/97 44/45 48/56 91/93
Statin 97/98 98/98 99/100 98/99 88/90 97/95

In each column, percentages are culprit-only group/complete groups, respectively.

ACE,i, angiotensin converting enzyme inhibitor; ARB, angiotensin 2 receptor blocker; CV, cardiovascular; LAD, left anterior descending; LCx, left circumflex; LM, left main; MI,
myocardial infarction; NA, not available; PCI, percutaneous coronary intervention; RCA, right coronary artery.

(Supplementary material online, Table 4s). The study design of
PRAMI, CvLPRIT, and Compare-Acute trials™>? strongly recom-
mended the treatment of non-culprit lesions at the time of the index
procedure, after successful treatment of the culprit lesion. This rec-
ommendation was followed in >99%, 64%, and 83% of the patients of
the complete arm, respectively. In the study of Politi et al," non-
culprit lesions were treated in 50% of cases immediately during index
procedure and in 50% in a staged procedure. On the contrary, treat-
ment of non-culprit lesions was recommended by the protocol in a
staged procedure in the DANAMI-3-PRIMULT| and COMPLETE tri-
als."®™ The identification of non-culprit lesions requiring PCI was
angio-based in the PRAMI, CvLPRIT, and Politi et al.**"" trials. In the
COMPLETE trial, non-culprit lesions showing a dimeter stenosis
>70% were directly treated with PCIl, whereas those with a diameter
between 50% and 70% were investigated with pressure wires.™
Overall, physiology-guided PCl was used for only 37 of 2612
lesions."* Intracoronary physiology assessment with fractional flow
reserve (FFR) was mandatory before revascularization of non-culprit
lesions in the DANAMI-3-PRIMULTI and Compare-Acute trials.>'°

Primary outcome

After a median follow-up of 2 years (range 1-3 years), cardiovascular
death occurred in 185 patients. The pooled event rate was 2.9%
(95% Cl 1.9-4.4%, 2 80%). Overall, the occurrence of cardiovascular
death was significantly reduced in patients randomized to complete
revascularization (HR 0.62, 95% Cl 0.39-0.97, [* = 29%) (Figure 2,
Supplementary material online, Table 5s). The number needed to
treat (NNT) to prevent one cardiovascular death was 70 (95% CI
36—150) (Take home figure).

Secondary outcomes

All-cause mortality occurred in 307 patients (pooled event rate 4.8%,
95% Cl 3.3-6.9%, [* 73%). All-cause mortality was not affected by
revascularization strategy (HR 0.81, 95% Cl 0.60-1.10, I* = 14%)
(Figure 3). In the follow-up, 381 patients suffered from reinfarction.
The pooled event rate was 5.0% (95% Cl 3.9-6.5%, I* 73%) and it was
significantly reduced in patients randomized to complete revasculari-
zation (HR 0.65, 95% Cl 0.53-0.80, I* = 0%) (Figure 4). The NNT to
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Study or Subgroup log[Hazard Ratio]

SE Weight IV, Random, 95% CI

Hazard Ratio Hazard Ratio

IV, Random, 95% CI

COMPARE-ACUTE 0 0.708 9.0%
COMPLETE -0.072 0.18 42.9%
CVLPRIT -1.309 0.789 7.5%
DANAMI3 -0.579 0.559 13.2%
Politi et al. -0.941 0.51 15.1%
PRAMI -1.079 0.583 12.3%
Total (95% CI) 100.0%

Heterogeneity: Tau®? = 0.09; Chi* = 7.03,df = 5 (P = 0.22); I = 29%

Test for overall effect: Z = 2.08 (P = 0.04)

Figure 2 Summary plot for cardiovascular death.

ST-segment Elevation MI

1.00 [0.25, 4.01]
0.93 [0.65, 1.32]

0.27 [0.06, 1.27] _—
0.56 [0.19, 1.68] —_—
0.39[0.14, 1.06) —
0.34[0.11, 1.07] —_—
0.62 [0.39, 0.97] <
0.01 0.1 ] 10 100

Complete revasc.‘ Culprit only

Complete revascularization
with PCI of non-culprit
¥ coronary lesions

Cardiovascular Mortality
NNT 70 95%CI 36-150

i Myocardial Infarction
NNT 45 95%CI 37-55

Revascularization
NNT 8 95%CI 5-13

Take home figure Benefit associated with complete revascularization of non-culprit lesions. MI, myocardial infarction; NNT, number needed

to treat; PCl, percutaneous coronary intervention.

prevent one reinfarction was 45 (95% Cl 37-55) (Take home figure).
Repeated revascularization was the most common adverse event,
occurring in 568 patients (pooled event rate 11.7%, 95% Cl 6.4—
20.4%, I* 98%). As expected, it was significantly lower in the complete
group (HR 0.29, 95% C1 0.22-0.38, [* = 36%) (Figure 5). The NNT to
prevent one repeated revascularization was 8 (95% Cl 5-13) (Take
home figure). The complete revascularization strategy was not associ-
ated with a significant increase in the occurrence of CI-AKI (RR 1.19,

95% Cl 0.76-187, I* = 0%) (Supplementary material online,
Figure 2s).

Sensitivity analysis

Sensitivity analysis with the ‘leave-one-out approach’ showed that
data about cardiovascular death was confirmed also after the removal
of Compare-Acute or COMPLETE trials, but not removing data
from the other studies (Supplementary material online, Table 6s).
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Hazard Ratio
IV, Random, 95% CI

==

Hazard Ratio
log[Hazard Ratio] SE Weight IV, Random, 95% CI
-0.223 0.593 6.2% 0.80 [0.25, 2.56]

Study or Subgroup
COMPARE-ACUTE

COMPLETE -0.094 0.141 54.9% 0.91 [0.69, 1.20]

CVLPRIT -0.968 0.587 6.4% 0.38 [0.12, 1.20] T

DANAMI3 0.336 0.398 12.9% 1.40 [0.64, 3.05] -T—

Politi et al. -0.693 0.395 13.1% 0.50[0.23, 1.08] b T

PRAMI -0.478 0.584 6.4% 0.62 [0.20, 1.95] ——T

Total (95% ClI) 100.0% 0.81 [0.60, 1.10] ﬂ

Heterogeneity: Tau? = 0.02; Chi® = 5.79, df = 5 (P = 0.33); I = 14% I'O 01 0=1 1 1=0 100=

Test for overall effect: Z = 1.34 (P = 0.18) Complete revasc. Culprit only

Figure 3 Summary plot for all-cause death.

Hazard Ratio
1V, Random, 95% CI
)

Hazard Ratio
SE Weight IV, Random, 95% CI
0.50[0.22, 1.13]

log[Hazard Ratio]
-0.693 0.417 6.4%

Study or Subgroup
COMPARE-ACUTE

COMPLETE -0.386 0.123 73.8%  0.68[0.53, 0.87] ]
CVLPRIT -0.755 0.857  1.5%  0.47[0.09, 2.52] A
DANAMI3 -0.062 0.356 8.8%  0.94[0.47, 1.89] ——
Politi et al. -0.597 0.541  3.8%  0.55[0.19, 1.59] —T1
PRAMI -1.14 0.447 5.6% 0.32[0.13, 0.77] —_—

Total (95% Cl) 100.0% 0.65 [0.53, 0.80] ¢
Heterogeneity: Tau®? = 0.00; Chi’* = 4.36, df = 5 (P = 0.50); I> = 0%

0.01 0.1 j 10 100

Test for overall effect: Z = 4.10 (P < 0.0001)

Figure 4 Summary plot for myocardial infarction.

The findings on secondary outcomes were confirmed by sensitivity
analysis (Supplementary material online, Table 6s).

Discussion

The findings of the present study support that complete revasculari-
zation based on PCl of non-culprit lesions reduces cardiovascular
mortality and has a positive effect on the recurrence of Ml and
repeated revascularization. The strength of these conclusions is that
they are derived from a study-level analysis of trials including 6528
patients with STEMI and multivessel disease.

Despite multiple improvements in pharmacology and biomedical
devices, the overall rate of cardiovascular death in patients with
STEMI has not improved for more than 15 years.”> Some technolo-
gies like drug-eluting stents have contributed to decreasing softer
endpoints, while others, like thrombus manual aspiration, have failed
to reduce cardiovascular mortality. Likewise, the treatment with PCI
of non-culprit lesions in STEMI patients with multivessel disease had
demonstrated to improve patient outcomes, but not cardiovascular
death.>>"%"" |n that context, previous RCTs and meta-analyses have
highlighted a significant reduction in the risk of recurrence of Ml in
patients receiving complete revascularization.*'>** However, no

complete revasc. culprit only

solid evidence suggested a benefit in terms of mortality.>** Many
reasons might contribute to explain this gap in the evidence. First,
strong selection bias is induced by including low-risk study popula-
tions. Second, the presence of potential confounding factors such as
the timing of the treatment of non-culprit lesions (immediate during
the index procedure vs. staged). Third, the length of the follow-up.
The median follow-up of the available RCTs is around 2 years, with
the longest reaching 3 years. Finally, the main issue is the sample size.
As suggested by Elgendy et al.>* based on the event rate and potential
benefit related to complete revascularization, a study population
around 7000-8000 patients would be needed in order to achieve suf-
ficient power for mortality.* The publication of the COMPLETE trial
helps us approach this target14 The COMPLETE is the largest study
on the topic and it confirmed that the treatment of non-culprit
lesions, mainly based on visual estimation, is associated with a signifi-
cant reduction of the need for repeated revascularization and recur-

1." However, also in this landmark trial, no effect was

rence of M
observed in terms of cardiovascular and all-cause mor'tality.14 If this
lack of benefit is related to unpowered sample size for mortality or
to the inclusion of highly selected population is unclear. Indeed, the
study population of the COMPLETE trial is relatively young (mean
age 62 years) and the complexity of coronary artery disease was low.

This population is different from sicker patients seen in the clinical
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Study or Subgroup log[Hazard Ratio] SE

Weight IV, Random, 95% CI

Hazard Ratio
IV, Random, 95% CI

Hazard Ratio

COMPARE-ACUTE -1.139 0.253 18.8%
COMPLETE -1.714 0.197 24.6%
CVLPRIT -0.776 0.43 8.7%
DANAMI3 -1.17 0.275 16.9%
Politi et al. -0.994 0.284 16.2%
PRAMI -1.2 0.304 14.8%
Total (95% CI) 100.0%

Heterogeneity: Tau® = 0.04; Chi® = 7.78, df = 5 (P = 0.17); I° = 36%

Test for overall effect: Z = 8.80 (P < 0.00001)

Figure 5 Summary plot for repeated revascularization.

setting and to show a benefit in terms of mortality can be more
challenging.

The present study provides an updated and improved assessment
of the problem using meta-analytical techniques. To circumvent the
limitations of previous meta-analyses, we rigorously selected the in-
clusion criteria. In agreement with the standards for high-quality
meta-analysis, we included only RCTs published in peer-reviewed
journals, in English, with at least 50 patients per arm and reporting
the number of each hard endpoint. Including the COMPLETE trial,
the study population of the present analysis is three times bigger than
the previous ones.'*** The combination of rigorous inclusion criteria
and the publication of the COMPLETE trial gave us adequate statistic-
al power for the current analysis of cardiovascular death. The revas-
cularization of non-culprit lesions reduces cardiovascular mortality
with an NNT of 70 (95% Cl 36—150, Take home figure). It is biological-
ly plausible that the significant reduction of recurrence of Ml and the
need for repeated revascularization could reduce cardiovascular
death. On the other side, we did not find a benefit in terms of all-
cause mortality. It is interesting to note that similar findings were
observed after 16-year follow-up comparing primary PCl vs. thromb-
olysis in STEMI patients.”> We may suppose that the sample size and
the risk profile of the study population, as well as the length of the
follow-up play a major role. A rate of all-cause mortality around 5%
should be considered low, being at least two to three times higher in
real-life populations.”® The challenge of future trials is to understand
if a significant reduction of all-cause mortality can be achieved includ-
ing older, more complex, high-risk study populations. Alternatively, it
could be related to the timing of non-culprit lesions PCl. Indeed, the
study by Pasceri et al.'® suggested that complete revascularization
during primary PCl might be associated with a reduction in total mor-
tality. In the COMPLETE trial, non-culprit lesions treatment was per-
formed either during the index hospitalization or in a further
hospitalization within 45 days after MI. The timing of the revasculari-
zation did not show any influence on the outcomes.” In the
COMPLETE trial, immediate PCl of non-culprit lesions in the
index procedure was not allowed. Only the ongoing RCTs
(NCT03135275, NCT03621501) comparing immediate vs. staged
revascularization of non-culprit lesions might clarify if the timing of
non-culprit lesions is related to mortality. However, the lack of

0.32 [0.19, 0.53] ——

0.18 [0.12, 0.27] -

0.46 [0.20, 1.07] —

0.31[0.18, 0.53] -

0.37 [0.21, 0.65] ——

0.30 [0.17, 0.55] ——

0.29 [0.22, 0.38] ¢4
L i ' |
0.01 0.1 1 10 100

Complete Revasc. Culprit only

benefit in terms of all-cause mortality should not be considered a lim-
iting factor, especially in the presence of consistent reduction of car-
diovascular death and M.

An important limitation of several of the studies on this topic is the
low implementation of physiology-guided revascularization. Further
work needs to be carried out to establish whether the identification
of non-culprit lesions requiring PCl must be angio- or physiology-
guided and what is the perfect timing for physiology assessment of
non-culprit lesions. The Fractional flow reserve vs. Angiography for
Multivessel Evaluation (FAME) trial demonstrated that ~65% and
~220% of the coronary lesions with diameter stenosis ranging from
50% to 70% and from 71% to 90% are not flow-limiting, respective-
ly.*’ In patients with stable coronary lesions, physiology-guided PCI
resulted in a decreased risk of Ml as compared to medical therapy.?®
At the same time, some authors suggested that lesions’ physiology as-
sessment in the early phase of STEMI may be associated with pitfalls
due to concomitant microvascular dysfunction.””*° Ongoing trials
(i.e. NCT03298659) comparing early (invasive) vs. later (non-inva-
sive) assessment of non-culprit lesions will contribute to define the
better management of STEMI patients with multivessel disease.

Limitations

This is a study-level meta-analysis. Although the methodology is well-
established and we applied strict criteria for study selection, it would
be of paramount importance to confirm our findings with a patient-
level meta-analysis. In particular, the availability of additional data and
analyses with extended follow-up would be helpful. Moreover, due
to the limited number of studies (less than 10), we cannot evaluate
potential publication bias and potential confounding factors that
might affect outcomes.”’ Finally, we recognize that patients partici-
pating in RCTs are different from sicker patients seen in the clinical
setting and further studies (NCT03772743, NCT03135275, and
NCT03621501) are needed to confirm similar outcomes in patients
with a greater risk.

Conclusions

In a highly selected study population of STEMI patients with multives-
sel disease coming from RCTs, it has been proven that PCl of
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non-culprit lesions reduces the occurrence of cardiovascular death.
This reduction was concomitant with the one of Ml and the need of
repeated revascularization.

Supplementary material
Supplementary material is available at European Heart Journal online.
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