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ARTICLE INFO ABSTRACT
Keywords: Background: Invasive management of stable coronary artery disease is still a controversial topic.
Percutaneous coronary intervention The purpose of this umbrella review was to synthesize systematic reviews (SRs) that evaluate the

Optimal medical treatment

benefits and harms of percutaneous coronary intervention (PCI) versus optimal medical therapy
Stable Angina

(OMT) in patients with stable coronary artery disease.

Methods: We systematically searched PubMed/MEDLINE, Embase, and CENTRAL from 2018 to
August 7, 2022. We included SRs with meta-analyses of randomized controlled trials (RCTs) that
evaluated the question of interest. We assessed the methodological quality of the SRs with the
AMSTAR-2 tool. We summarized the results of the outcomes for each SR. We calculated the
degree of overlap of the RCTs included in the SRs using the corrected covered area (CCA).
Results: We found 10 SRs with meta-analyses. The SRs included 3 to 15 RCTs. The degree of
overlap among the SRs was very high (CCA > 15%). No SR evaluated the certainty of the evidence
using the GRADE system and 9 out of 10 had critically low methodological quality. The SRs
reported heterogeneous results for the outcomes of all-cause mortality, myocardial infarction,
revascularization, and angina. On the other hand, for the outcomes of cardiovascular mortality
and stroke, all SRs agreed that there were no differences between PCI and OMT alone.
Conclusions: We found 10 SRs on the use of PCI compared to OMT alone for patients with stable
coronary artery disease. However, none had high methodological quality, none evaluated the
certainty of the evidence using the GRADE approach, and the results were inconsistent for several
outcomes. This variability in evidence may result in divergent clinical decisions for the man-
agement of stable coronary artery disease among healthcare professionals. It is necessary to
perform a high-quality SR using the GRADE approach to clarify the balance of benefits and harms
of PCL
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1. Background

Coronary artery disease is the accumulation of atherosclerotic plaque in the epicardial arteries. According to the World Health
Organization, it is the leading cause of death worldwide, responsible for 16% of deaths [1]. This disease is dynamic and can present in a
stable or unstable form. Stable coronary artery disease is characterized by the progressive accumulation of atherosclerotic plaque in
the coronary arteries, while unstable disease typically occurs when there is a rupture or erosion of the plaque. Clinically, stable
coronary artery disease presents as chest, neck, jaw, shoulder, or arm pain or discomfort, which typically occurs during physical
exertion and is relieved by rest or nitrates within 5 min [2]. Elevated cholesterol levels, hypertension, smoking, diabetes, sedentary
lifestyle, poor dietary choices, advanced age, and chronic inflammation are factors that can accelerate plaque build-up in the coronary
arteries [3]. This accelerated plaque accumulation can cause an individual to progress from stable coronary artery disease to acute
coronary syndrome.

The goal of treatment for stable coronary artery disease is to reduce the risk of cardiovascular complications and improve the
quality of life of affected individuals. To achieve this goal, measures must be taken to modify lifestyle, such as following a healthy diet,
exercising regularly, or quitting smoking. In addition, optimal medical therapy (OMT) should be used, which may include antith-
rombotics, hypolipidemics, angiotensin-converting enzyme inhibitors, beta-blockers, short-acting nitrates, and other medications [4].
Revascularization therapy is also available through percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG).
PCI is a minimally invasive technique in which a stent is placed in the blocked artery to keep it open and improve blood flow. On the
other hand, CABG is surgery that involves using a section of a patient’s artery or vein or a donor’s to create a bypass around the
obstruction and restore blood flow. Revascularization is recommended in certain subgroups of patients with coronary artery disease
who do not adequately respond to medical treatment, have a certain degree of obstruction in the coronary arteries, or have symptoms
that limit their quality of life [5]. The choice between PCI and CABG depends mainly on the affected arteries, cardiac function and
patient comorbidities [5].

Regarding the use of PCI for stable coronary artery disease, while systematic reviews (SRs) have been published, they present
heterogeneous results among themselves [6,7]. This makes it difficult to evaluate the balance between potential benefits and harms.
SRs often suffer from methodological limitations, particularly with regards to protocol registration, study selection, and data
extraction [8]. The issue of low-quality SRs is not limited to any particular field and has also been observed in the field of cardiology.
Even in high-impact journals, nearly 70% of SRs were found to exhibit low or critically low quality [9]. Umbrella reviews are a type of
SR that seek to synthesize the information provided by other SRs, which can help improve understanding of the results and facilitate
clinical decision-making. With this in mind, the present umbrella review aimed to synthesize SRs that evaluate the benefits and harms
of PCI compared to OMT alone in patients with stable coronary artery disease. This review will allow us to select SRs that provide the
most information on clinical outcomes, more recent searches, and a greater number of studies included. The results will help improve
decision-making by healthcare professionals.

2. Methods

We followed the guidelines of the Preferred Reporting Items for Systematic and Meta-Analysis (PRISMA) 2020 (Additional file 1).
2.1. Eligibility criteria

We conducted an umbrella review. We included SRs with meta-analyses of randomized controlled trials (RCTs) published since
2018 that evaluated the benefits and harms of PCI compared to OMT alone in patients with stable coronary artery disease. We also
included those SRs that evaluated more specific questions on the same topic. We did not include SRs without meta-analysis.
2.2. Literature search

We conducted a systematic search in PubMed/MEDLINE, Embase, and CENTRAL from January 1, 2018, to August 7, 2022. We
chose this search period to find SRs that have included recent RCTs. We did not apply language restrictions. We grouped the main terms
into two categories: “stable coronary artery disease” and “percutaneous coronary intervention”. In addition, we applied search filters
for SRs recommended by Cochrane adapted for each database [10]. The complete search strategy can be found in additional file 2.
2.3. Study selection

The records identified from the search strategy were imported into the Rayyan program where duplicate articles were removed.
Two authors (AHCL and AGGU) independently reviewed the titles and abstracts of the articles and selected those potentially eligible.
The selected studies were reviewed in full text by two authors (DFG and KGT) independently. Any discrepancies were resolved with a
third author (DRSM). For those articles that were not available in full text, we intended to contact the authors by email.

2.4. Data extraction

Two authors independently (FCB and DFG) extracted the following data of interest from each article on a Microsoft Excel sheet:
author, publication year, search date, number of meta-analyzed RCTs, details on the question (population, intervention, control group,
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and evaluated outcomes), the tool used to assess the risk of bias, protocol registered in PROSPERO, results of the meta-analyses for each
outcome of interest (number of studies, effect measure, point estimate, and confidence interval, I2 heterogeneity), use of the GRADE
(Grading of Recommendations, Assessment, Development, and Evaluations) approach, and other analyses (subgroups, sensitivity,
publication bias). In the case of an SR evaluating more than one question, we only extracted the studies from the meta-analysis that
answered the question of interest. Any discrepancies were resolved with a third author (DRSM).

2.5. Risk of bias

For each SR, two authors (ANSM, DFG, AGGU, KGT) independently evaluated the methodological quality of the included articles
using the AMSTAR-2 tool (A Measurement Tool to Assess systematic Reviews) [11]. This tool has 16 items of which 7 are critical. The
rating of overall confidence can be high, moderate, low, or critically low depending on the number of critical and non-critical items
met. In addition, we calculated the SR score, considering that each item that is met is one point, and adding these points.

2.6. Synthesis

We described the results of the reviews in tables and figures. In addition, we calculated the corrected covered area (CCA), a measure
that allows evaluating the degree of overlap between the RCTs included by the SRs. The overlap can be low (0-5%), moderate (6-10%),

[ Identification of studies via databases and registers J
= Records identified from all databases
= (n=264): Records removed before screening:
S PubMed (n=71) Duplicate records removed using
= Embase (n=187) —> Rayyan Software (n=70)
S CENTRAL/Cochrane (n=6)
o
Records screened by title-abstract »| Records excluded
(n=194) (n=169)
o
=
& Reports sought for retrieval »| Reports not retrieved
Q >
) (n=25) (n=2)
(7]
Reports assessed at full-text -
(n=23) Reports excluded (n=13):
Wrong publication type (n=5)
Wrong outcome (n=3)
Wrong study design (n=3)
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e
Q
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§ Publications included in the review

(n=10 systematic reviews)

Fig. 1. Flow diagram summarizing the process of literature search and selection.
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high (11-15%), or very high (>15%) [12].

3. Results

3.1. Study selection

After eliminating duplicate articles, we evaluated 194 records by title and abstract, of which 23 were reviewed in full text, and
finally included 10 SRs with meta-analyses of RCTs [6,7,13-20] (Fig. 1). The reasons for the exclusion of the reviews evaluated in full
text are in additional file 3.

3.2. Characteristics of the SRs

Of the 10 included SRs, 9 conducted their literature search between April 2018 and November 2021, and one did not mention its
search period [15]. Only 2 SRs had a protocol registered in PROSPERO [13,18]. The number of meta-analyzed RCTs was 3-15. Seven
SRs evaluated the risk of bias: 6 with the Cochrane tool [6,14,15,17-20] and 1 with the Jadad score [7,13]. None of the SRs used the
GRADE approach to evaluate the certainty of the evidence. Eight SRs were self-funded and two reported receiving funding.

Out of the 10 SRs, 9 included patients with stable coronary artery disease, and one included patients with chronic total occlusion
[6]. The intervention in 5 SRs was exclusively PCI, in 4 it was exclusively or predominantly PCI, and one study evaluated PCI guided by
fractional flow reserve using second-generation drug-eluting stents [20].

Two SRs included studies that had a stent implantation rate of more than 50% in PCI and used statins in at least 50% of patients [13,
16], the others did not specify other inclusion criteria. In all SRs, the comparator was OMT (Table 1). Most studies evaluated all-cause
mortality and myocardial infarction as outcomes.

The 10 SRs included 37 RCTs [21-57], which are detailed in additional file 4. In general, we found that the CCA was 16.8%,

Table 1
Characteristics of systematic reviews included (n = 10).
Author (year) Search period Number of Population Intervention Control Risk of bias Funding
RCTs meta- group
analyzed
Qian (2022) [6] January 2010 12 Chronic total occlusion Exclusively PCI Optimal Cochrane National Natural
to November or significant coronary medical Risk of Bias Science
2021 artery stenosis therapy tool Foundation of
China and
Soochow
University
Soares (2021) April 2020 7 Chronic coronary Exclusively or Optimal Jadad score Self-funded
[13] syndromes, obstructive predominantly with PCI medical
coronary artery disease, therapy
and myocardial
ischemia
Chacko (2020) November 15 Stable coronary artery Exclusively or Optimal Cochrane Self-funded
[14] 2019 disease predominantly with PCI medical Risk of Bias
therapy tool
Shah (2022) NR 10 Chronic angina and Exclusively PCI Optimal Cochrane Self-funded
[15] stable coronary artery medical Risk of Bias
disease therapy tool
Lerman (2021) January 2005 6 Stable obstructive Exclusively PCI Optimal No Self-funded
[16] to 31 May coronary artery disease medical
2020 therapy
Laukkanen November 11 Stable coronary artery Exclusively PCI Optimal Cochrane Self-funded
(2021) 2012 to 21 disease medical Risk of Bias
[17] March 2020 therapy tool
Davari (2022) December 7 Stable coronary artery Exclusively PCI Optimal Cochrane Self-funded
[18] 2020 disease medical Risk of Bias
therapy tool
Vij (2021) [19] January 2000 7 Stable ischemic heart Exclusively or Optimal No Self-funded
to June 2020 disease predominantly with PCI ~ medical
therapy
Zimmermann April 2018 3 Patients with stable Exclusively PCI guided Optimal Cochrane Canada Research
(2019) coronary stenoses by FFR using second- medical Risk of Bias Chairs
[20] generation drug-eluting therapy tool Programme
stents
Barbarawi May 2020 15 Stable coronary artery Exclusively or Optimal No Self-funded
(2021) [7] disease with significant predominantly with PCI medical
stenosis therapy

RCT: randomized controlled trial; PCI: percutaneous coronary intervention; FFR: fractional flow reserve; NR: not reported.
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indicating a very high degree of overlap (>15%) between the clinical RCTs included by the SRs. The degree of overlap between each SR
is shown in Fig. 2.

3.3. Methodological quality assessment

When evaluating the methodological quality of the SRs with the AMSTAR-2 tool, we found scores between 5 and 13. Nine of the 10
SRs were rated as critically low methodological quality, except for the Davari-2022 study, which had low quality. None of the studies
met the “source of funding of primary studies” item. In addition, 9 out of 10 SRs did not meet the “consideration of the risk of bias when
interpreting the results of the review” item, and 8 out of 10 SRs did not meet the “impact of risk of bias of single studies on the results of
the meta-analysis” item. The full evaluation is detailed in Table 2.

3.4. Comparison of the effect of PCI versus OMT alone on clinical outcomes

Of the 10 SRs with meta-analyses of RCTs, 9 evaluated the effect of PCI on all-cause mortality. Eight SRs found no significant
differences between PCI and OMT, while one found that PCI decreased mortality compared to OMT [6]. Similarly, 8 SRs evaluated
cardiovascular mortality and none found significant differences between PCI and OMT [7,14-20].

All of the included SRs evaluated myocardial infarction as an outcome. Three SRs found a statistically significant result indicating
that PCI reduced the risk of developing myocardial infarction by 36%-14% compared to OMT [6,19,20]. However, heterogeneity was
important in two of these SRs (I2 between 41% and 62%) [6,19] and the third SR did not report heterogeneity [20]. In addition, in 6 of
the 7 SRs that did not find significant differences, the point effect value tended to decrease the risk of myocardial infarction [7,13-18]
(Fig. 3).

The risk of stroke was evaluated in four SRs [6,17-19], but none found statistically significant differences between PCI and OMT
(Fig. 3).

Five SRs evaluated revascularization as an outcome [6,7,15,17,18], of which 2 reported that the risk of PCI revascularization
decreased significantly (by 42%-48%) compared to OMT [15,17] although with important heterogeneity (12 between 79% and 93.8%)
(Fig. 3).

In addition, 4 SRs evaluated angina as an outcome [7,15,17,18], of which two did not report statistically significant differences [17,
18], one reported a statistically significant reduction in angina (OR: 1.55; 95% CI: 1.14 to 2.10) [15] and one found a reduction in
hospitalization for unstable angina (RR: 0.46; 95% CI: 0.32 to 0.67) [7]. On the other hand, only one SR reported that there were no
statistically significant differences in the quality of life of those who were intervened with PCI versus OMT (MD = 10.44; 95% CL:
—1.84 to 22.73) [6] additional file 5. No SR evaluated other safety outcomes between PCI and OMT.

3.5. Other analyses: publication bias, sensitivity, subgroups

Three studies evaluated publication bias with a funnel plot for all-cause mortality [6,7,14]. The included SRs performed the
following subgroup analyses: 3 evaluated according to stent type [15,17,19], 2 according to diabetes [7,20], 1 according to publication
date and type of PCI [17], and 1 according to age, sex, previous myocardial infarction, smoking, and fractional flow reserve status [20].
In addition, the SRs performed the following sensitivity analyses: 4 consecutively eliminated RCTs [7,13-15], 3 evaluated according to
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Fig. 2. Corrected covered area among the included systematic reviews.



Table 2
Methodological quality assessment using the AMSTAR-II tool.
Items Qian Soares Chacko Shah Lerman Laukkanen Davari Vij (2021) Zimmermann Barbarawi
(2022) (2021) (2020) (2022) (2021) (2021) (2022) (2019) (2021)

1 PICO description Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2 Protocol registered before the No Yes Yes No No No Yes No No No
commencement of the review

3 Study design included in the review No Yes Yes Yes Yes No Yes Yes Yes No

4 Adequacy of the literature search No Yes No No No Yes Yes No Yes Yes

5 Two authors study selection Yes Yes Yes Yes No No Yes Yes Yes Yes

6 Two authors study extraction Yes Yes Yes No Yes No Yes Yes Yes Yes

7 Justification for excluding individual studies ~ No No No Yes No No Yes No Yes No

8 Included studies descripted in detail No Yes Yes Yes No Yes Yes No No Yes

9 Risk of bias for the single studies being Yes No Yes Yes Yes Yes Yes No Yes No
included in the review

10  Source of funding of primary studies No No No No No No No No No No

11  Appropriateness of meta-analytical methods Yes Yes Yes Yes Yes Yes Yes No Yes Yes

12 Impact of risk of bias of single studies on the =~ No No Yes No No No No No No Yes
results of the meta-analysis

13  Consideration of risk of bias when No No Yes No No No No No No No
interpreting the results of the review

14  Explanation and discussion of the No No Yes Yes Yes Yes Yes No Yes Yes
heterogeneity observed

15  Assessment of presence and likely impact of No No Yes No No Yes Yes No No No
publication bias

16  Funding sources and conflict of interest Yes Yes Yes Yes Yes Yes Yes No Yes Yes
declared
Final score 6 9 13 9 7 8 13 5 10 9
Final rating Critically Critically Critically Critically Critically Critically low Low Critically Critically low Critically low

low low low low low low
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01z4z? ($20Z) 0T UoAijoH



D.R. Soriano-Moreno et al. Heliyon 10 (2024) e27210

L}
1
h
Outcomes Total studies : Effect measure Estimate (95% ClI) 12 (%) AMSTAR-II
All-cause mortality i
Qian (2022)" 10 —— ' RR 0.51 (04010 0.64) 49.0 6
Laukkanen (2021) " e RR 093(080101.07) 00 8
Barbarawi (2021) 14 »oi« RR 0.94(0.84101.05) 0.0 9
Vij (2021) —o OR 095(0.83101.08) 0.0 5
Shah (2022) R o RR 0.96(087101.08) 0.0 9
Chacko (2020) 15 »0.—‘ RR 098(087101.12) 0.0 13
Lerman (2021) [ —a— OR 098(086t01.12) 0.0 7
Soares (2021) NR —— OR 1.00(0.87 10 1.14) 0.0 9
Zimmermann (2019)** 3 -—:0—< HR 103(069t0154) NR 10
Cardiovascular mortality .
Vij (2021) 7 —e— OR 0.82(0.67t01.00) 0.0 5
H
Barbarawi (2021) 10 —— RR 0.84(0.70101.02) 0.0 9
Chacko (2020) 10 e RR 088(070t01.12) 0.0 13
Shah (2022) 8 R RR 091{0.79101.05) 0.0 9
Lerman (2021) 8 ~—0—~—- OR 0.91(0.76101.08) 24.0 7
Zimmermann (2019)** 3 ‘e HR 1.04(058101.78) NR 10
Laukkanen (2021) 2 e . RR 108 (0.76101.53) NR 8
L}
Davari (2022) [ ——— RR 122(09210162) 0.0 13
Myocardial infarction H
Qian (2022)* 9 —— | RR 063(045100.90) 41.0 6
i
Zimmermann (2019)** 3 —— HR 0.70 (0.51100.97) NR 10
Vij (2021) 7 X N OR 086(07610097) 620 5
Shah (2022) 10 et RR 0.90(0.78101.04) 24.7 9
H
Soares (2021) NR ——t OR 092(0.75101.13) 540 9
Lerman (2021) [ el OR 092{081101.04) 490 7
Barbarawi (2021) 15 e RR 093(079101.10) 340 9
L}
Laukkanen (2021) 9 —— RR 085(0.74101.23) NR 8
Chacko (2020) 15 e RR 098(086t01.11) 4.9 13
Davari (2022) 7 e + RR 1.00(076t01.31) 336 13
Stroke !
Davari (2022) 5 —— RR 0.80{051t01.25) 0.0 13
Laukkanen (2021) 9 - RR 098 (0.58101.65) NR 8
L}
Vij (2021) 7 —t— OR 1.16(090t0149) 00 5
Qian (2022)" 6 : ° RR 133(08210217) 00 6
Revascularization 3
Shah (2022) [ [ Sl ! RR 0.52(0.37100.75) 93.8 9
Laukkanen (2021) 1" e ’ RR 058 (044100.77) 79.0 13
Barbarawi (2021) 10 ——— RR 074 (05010 1.09) 95.0 9
Qian (2022) 8 . RR 0.86(046t0162) 970 6
Davari (2022) 7 [ ] RR 1.15(0.8510 1.56) 822 5
|
H
T T T T 1 T T T T T 1
02 04 06 08 10 2 14 16 18 20 22

Fig. 3. Results of the included systematic reviews according to outcomes.
* Qian [6] includes studies in patients with chronic total coronary occlusion.** Zimmermann [20] only includes fractional flow reserve-guided PCI
using secondgeneration drug-eluting stents as an intervention.

follow-up time [14,15,18], 1 according to sample size [15], 1 according to the type of allocation concealment and blinding of the
results [17], 1 according to randomization time [20], 1 by including only nonprocedural myocardial infarction [7] and 1 according to
the risk of bias and excluding CABG [14].

4. Discussion

This umbrella review included 10 SRs of RCTs that evaluated the effect of PCI compared to OMT in patients with stable angina. In
general, all SRs evaluated a similar question, except for the study by Qian which included studies in patients with chronic total
coronary occlusion, and the study by Zimmermann which only evaluated PCI intervention guided by fractional flow reserve using
second-generation drug-eluting stents. We observed a very high degree of overlap among the SRs, signifying a notable redundancy in
the literature, as multiple SRs with comparable research questions and incorporating similar articles have been published on this
subject.
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Regarding the results of the SRs, we found that meta-analyses show heterogeneous results for all-cause mortality, myocardial
infarction, revascularization, and angina outcomes, a finding that is to be expected since each SR included different RCTs. The
variability in RCT inclusion across SRs can also be attributed to the inherent complexities in the SR process, wherein authors face
multiple decision points that may lead to the inclusion of different RCTs, even in high-quality SRs. These decision points encompass
various factors, including the efficacy of search strategies, the clarity of inclusion criteria and protocols, challenges encountered during
the selection process, limited availability of full-text articles, and, as identified in our analysis, variations in methodological quality
according to the AMSTAR-2 assessment. In addition to heterogeneity between SRs, we also found significant heterogeneity in the meta-
analyses (high I?), particularly for myocardial infarction and revascularization outcomes. This heterogeneity may be due to the clinical
and methodological variability of the included RCTs. The factors that could influence clinical variability are mainly the selection of the
population of interest (disagreements in angiographic criteria for defining stable coronary artery disease), the type of intervention
received (exclusively PCI or in combination with other therapies), and differences in the OMT received by each patient. In addition, it
is important to note that the OMT may have changed according to the year of the trial due to new developments, however, we did not
observe a clear tendency according to the year of publication of the SRs. The factors that could influence methodological heterogeneity
are the risk of bias in each included study (mostly with a high risk of bias) and the methodological design (some without random
sequence assignment and most without information about blinding). Also, it is imperative to recognize that even trials with identical
initial methodologies may diverge in their enrolled patient populations. On the other hand, for cardiovascular mortality and stroke
outcomes, all SRs agreed that there are no differences between the two treatments and that there is low statistical heterogeneity.

In order to make a decision on the use of an intervention, it is necessary to evaluate all possible critical and important outcomes of
benefits and harms that have been established, including all-cause mortality, admissions (myocardial infarction, stroke, etc.), pro-
cedural interventions, acute renal failure, patient-reported outcomes (angina, depression, quality of life, etc.), and other adverse
outcomes of importance related to the use of PCI (hospital stay, bleeding, etc.) [58]. However, most SRs only analyzed a limited
number of outcomes, and none evaluated outcomes related to the use of PCI, except for stroke. Additionally, SRs must use the GRADE
system to evaluate how much confidence is placed in the obtained results. The GRADE approach allows a systematic evaluation of the
certainty of the evidence, meaning how much confidence is placed in the results obtained. It is a valuable tool for both researchers and
clinicians, as it facilitates a clear understanding of the certainty of the results derived from SRs. The application of the GRADE
methodology increases the credibility of the results, allowing stakeholders to make more informed, evidence-based decisions. How-
ever, we found that none of the SRs used this approach.

It is also important to consider that an SR should conduct planned subgroup analyses and meta-regression from the protocol to
evaluate potential sources of heterogeneity, and sensitivity analyses to evaluate the consistency of the results. However, only a limited
number of SRs conducted these types of analyses, and ideally authors should provide explanations regarding the selection of variables
for these analyses. Future SRs should consider planning for groups of importance that may modify the association between successful
PCI and patient outcomes, such as diabetes, multivessel disease, more severe disease, previous myocardial infarction, among others
[59]. It is also important for SRs to evaluate publication bias through graphical and statistical methods.

In this context, we could choose the best SR based on certain criteria, but these have limitations. For example, one could choose the
SR that includes the largest number of RCTs or the one with the most exhaustive bibliographic search and the most rigorous meth-
odology, but these solutions may lead to the exclusion of the most recent studies, which is a significant limitation in an area where new
studies are constantly being published. Another aspect to consider is the date of the SR. We found that the last SR was carried out by
Quian et al. [6]; however, it was a study with critically low-reliability results. These approaches to selecting the SR with the best
characteristics may lead to a loss of information, but this leads to better efficiency in the context of overproduction and allows for a
simpler and more reliable result. In general, we recommend interpreting the results for each outcome and trusting SRs with the best
methodological quality and the largest number of included studies. Furthermore, the heterogeneity found highlights the need for
personalized treatment decisions in stable coronary artery disease, considering each patient’s unique characteristics and requirements.
Conflicting results and significant heterogeneity emphasize the complexity of this clinical field. Clinicians should weigh individual
patient factors, comorbidities, and preferences when making treatment choices.

On the other hand, to enhance the quality of academic publications, it is advisable for publishers and researchers to refrain from
publishing articles that closely resemble existing works as this may lead to greater use of human and economic resources. A possible
solution to facilitate this is the publication of SR protocols in an international registry like PROSPERO. Another valuable perspective is
that, given the numerous arbitrary decision-points involved in conducting SRs, it can be beneficial for multiple research groups to
independently undertake SRs on the same topic. This approach allows for an examination of whether different groups arrive at the
same conclusions and provides an opportunity for systematic overviews to elucidate the distinctions, strengths, and weaknesses of
various approaches.

5. Strengths and limitations

This umbrella review has several strengths. We conducted a comprehensive systematic search in the main databases. We only
included SRs with meta-analyses of RCTs. We independently carried out the selection, extraction, and analysis of the methodological
quality of each study. In addition, our findings will be useful for planning future high-quality SRs [60]. However, the information
provided by this work has some limitations. Most of the included SRs had methodological shortcomings, including lack of use of
GRADE approach, lack of protocol registration, failure to report funding sources of included RCTs, and failure to consider the impact of
risk of bias when interpreting results. We found that the SRs included different numbers of studies and found contradictory findings for
some outcomes, even though most evaluated the same question.
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6. Conclusion

In this umbrella review, we found 10 SRs of RCTs that compared PCI versus OMT alone for patients with stable coronary artery
disease. We found that the CCA value was very high, indicating an overproduction of SRs on the topic. However, most of the SRs were
of low methodological quality and had conflicting results for the outcomes of all-cause mortality, myocardial infarction, revascu-
larization, and angina. On the other hand, all SRs found no differences in the outcomes of cardiovascular mortality and stroke. A high-

quality SR on this topic that evaluates all important outcomes of benefits and harms and uses the GRADE approach to assess the
certainty of the evidence is needed.

Ethics approval and consent to participate

Not applicable.

Funding

This umbrella review was self-funded.

Consent for publication

Not applicable.

Data availability statement

All data is included in the article or in the supplementary material.

CRediT authorship contribution statement

David R. Soriano-Moreno: Writing — review & editing, Writing — original draft, Supervision, Resources, Project administration,
Methodology, Investigation, Conceptualization. Daniel Fernandez-Guzman: Writing — review & editing, Writing — original draft,
Methodology, Investigation, Conceptualization. Kimberly G. Tuco: Writing — review & editing, Writing — original draft, Methodology,
Investigation. Anderson N. Soriano-Moreno: Writing — review & editing, Writing — original draft, Methodology, Investigation.
Fabricio Ccami-Bernal: Writing — review & editing, Writing — original draft, Methodology, Investigation. Abdiel H. Coico-Lama:
Writing — review & editing, Writing — original draft, Methodology, Investigation. Antony G. Gonzales-Uribe: Writing — review &
editing, Writing — original draft, Methodology, Investigation. Alvaro Taype-Rondan: Writing — review & editing, Writing — original
draft, Supervision, Methodology, Investigation.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgements

Not applicable.

List of abbreviations

SRs systematic reviews

RCTs randomized controlled trials

PCI percutaneous coronary intervention
OMT versus optimal medical therapy

CABG coronary artery bypass graft
GRADE Grading of Recommendations, Assessment, Development, and Evaluations
CCA corrected covered area

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.heliyon.2024.e27210.


https://doi.org/10.1016/j.heliyon.2024.e27210

D.R. Soriano-Moreno et al. Heliyon 10 (2024) 27210

References

[1]
[2]

[3]
[4]

[5

—

[6]
[7]

[8

—

91

[10]
[11]

[12]

[13]

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

The Top 10 Causes of Death. https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death, 2020. Accessed 14 December 2022.

J. Knuuti, 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes the Task Force for the diagnosis and management of chronic
coronary syndromes of the European Society of Cardiology (ESC), Russ. J. Cardiol. 25 (2020) 119-180.

M. Rafieian-Kopaei, M. Setorki, M. Doudi, A. Baradaran, H. Nasri, Atherosclerosis: process, Indicators, risk factors and new hopes, Int. J. Prev. Med. 5 (2014)
927-946.

S. Kohsaka, K. Fukushima, I. Watanabe, S. Manabe, N. Niimi, Y. Gatate, et al., Contemporary management of stable coronary artery disease — implications of the
ISCHEMIA trial, Circ. J. 85 (2021) 1919-1927.

Lawton JS. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: A Report of the American College of Cardiology/American Heart Association
Joint Committee on Clinical Practice Guidelines. https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000001038. Accessed 14 December 2022..
X. Qian, H. Deng, J. Yuan, J. Hu, L. Dai, T. Jiang, Evaluating the efficacy and safety of percutaneous coronary intervention (PCI) versus the optimal drug therapy
(ODT) for stable coronary heart disease: a systematic review and meta-analysis, J. Thorac. Dis. 14 (2022) 1183-1192.

M. Barbarawi, A. Alabdouh, O. Barbarawi, H. Lakshman, M. Alkasasbeh, M. Khallad, et al., Initial optimal medical therapy with or without invasive strategy for
stable coronary disease: a meta-analysis and systematic review, Coron. Artery Dis. 32 (2021) 721-729.

K. Pussegoda, L. Turner, C. Garritty, A. Mayhew, B. Skidmore, A. Stevens, et al., Systematic review adherence to methodological or reporting quality, Syst. Rev.
6 (2017) 131.

AL Abushouk, I. Yunusa, A.O. Elmehrath, A.M. Elmatboly, S.H. Fayek, O.M. Abdelfattah, et al., Quality assessment of published systematic reviews in high
impact cardiology journals: revisiting the evidence pyramid, Front. Cardiovasc. Med. 8 (2021) 671569.

Chapter 4: Searching for and selecting studies. https://training.cochrane.org/handbook/current/chapter-04. Accessed 14 December 2022.

B.J. Shea, B.C. Reeves, G. Wells, M. Thuku, C. Hamel, J. Moran, et al., AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both, BMJ (2017) j4008.

D. Pieper, S.-L. Antoine, T. Mathes, E.A.M. Neugebauer, M. Eikermann, Systematic review finds overlapping reviews were not mentioned in every other
overview, J. Clin. Epidemiol. 67 (2014) 368-375.

A. Soares, W.E. Boden, W. Hueb, M.M. Brooks, H.E.A. Vlachos, K. O’Fee, et al., Death and myocardial infarction following initial revascularization versus
optimal medical therapy in chronic coronary syndromes with myocardial ischemia: a systematic review and meta-analysis of contemporary randomized
controlled trials, J. Am. Heart Assoc. Cardiovasc. Cerebrovasc. Dis. 10 (2021) e019114.

L. Chacko, P. Howard J, C. Rajkumar, A.N. Nowbar, C. Kane, D. Mahdji, et al., Effects of percutaneous coronary intervention on death and myocardial infarction
Stratified by stable and unstable coronary artery disease, Circ. Cardiovasc. Qual. Outcomes 13 (2020) e006363.

R. Shah, M. Nayyar, F.K. Le, A. Labroo, A. Nasr, A. Rashid, et al., A meta-analysis of optimal medical therapy with or without percutaneous coronary
intervention in patients with stable coronary artery disease, Coron. Artery Dis. 33 (2022) 91-97.

T.T. Lerman, G. Witberg, R. Kornowski, A meta-analysis of randomized controlled trials comparing percutaneous coronary intervention with optimal medical
therapy in stable obstructive coronary artery disease, Coron. Artery Dis. 32 (2021) 618-624.

J.A. Laukkanen, S.K. Kunutsor, Revascularization versus medical therapy for the treatment of stable coronary artery disease: a meta-analysis of contemporary
randomized controlled trials, Int. J. Cardiol. 324 (2021) 13-21.

M. Davari, M. Sorato, B. Fatemi, S. Rezaei, H. Sanei, Medical therapy versus percutaneous coronary intervention or coronary artery bypass graft in stable
coronary artery disease; a systematic review and meta-analysis of randomized clinical trials, ARYA Atheroscler. J. (2022).

A. Vij, K. Kassab, H. Chawla, A. Kaur, V. Kodumuri, N. Jolly, et al., Invasive therapy versus conservative therapy for patients with stable coronary artery disease:
an updated meta-analysis, Clin. Cardiol. 44 (2021) 675-682.

F.M. Zimmermann, E. Omerovic, S. Fournier, H. Kelbzk, N.P. Johnson, M. Rothenbiihler, et al., Fractional flow reserve-guided percutaneous coronary
intervention vs. medical therapy for patients with stable coronary lesions: meta-analysis of individual patient data, Eur. Heart J. 40 (2019) 180-186.

W. Hueb, P.R. Soares, B.J. Gersh, L.A.M. César, P.L. Luz, L.B. Puig, et al., The medicine, angioplasty, or surgery study (MASS-II): a randomized, controlled
clinical trial of three therapeutic strategies for multivessel coronary artery disease: one-year results, J. Am. Coll. Cardiol. 43 (2004) 1743-1751.

W.E. Boden, R.A. O’'Rourke, K.K. Teo, P.M. Hartigan, D.J. Maron, W.J. Kostuk, et al., Optimal medical therapy with or without PCI for stable coronary disease,
N. Engl. J. Med. 356 (2007) 1503-1516.

B. De Bruyne, W.F. Fearon, N.H.J. Pijls, E. Barbato, P. Tonino, Z. Piroth, et al., Fractional flow reserve-guided PCI for stable coronary artery disease, N. Engl. J.
Med. 371 (2014) 1208-1217.

K.M. Detre, S.F. Kelsey, A randomized trial of therapies for type 2 diabetes and coronary artery disease, N. Engl. J. Med. 360 (2009) 2503-2515.

K. Nishigaki, T. Yamazaki, A. Kitabatake, T. Yamaguchi, K. Kanmatsuse, I. Kodama, et al., Percutaneous coronary intervention plus medical therapy reduces the
incidence of acute coronary syndrome more effectively than initial medical therapy only among patients with low-risk coronary artery disease: a randomized,
comparative, multicenter study, JACC Cardiovasc. Interv. 1 (2008) 469-479.

D.J. Maron, J.S. Hochman, H.R. Reynolds, S. Bangalore, S.M. O’Brien, W.E. Boden, et al., Initial invasive or conservative strategy for stable coronary disease,
N. Engl. J. Med. 382 (2020) 1395-1407.

Pfisterer. Trial, of invasive versus medical therapy in elderly patients with chronic symptomatic coronary-artery disease (TIME): a randomised trial, Lancet 358
(2001) 951-957.

R. Hambrecht, C. Walther, S. Mobius-Winkler, S. Gielen, A. Linke, K. Conradi, et al., Percutaneous coronary angioplasty compared with exercise training in
patients with stable coronary artery disease, Circulation 109 (2004) 1371-1378.

S. Bangalore, D.J. Maron, S.M. O’Brien, J.L. Fleg, E.I. Kretov, C. Briguori, et al., Management of coronary disease in patients with advanced kidney disease,
N. Engl. J. Med. 382 (2020) 1608-1618.

P. Xaplanteris, S. Fournier, N.H.J. Pijls, W.F. Fearon, E. Barbato, P.A.L. Tonino, et al., Five-year outcomes with PCI guided by fractional flow reserve, N. Engl. J.
Med. 379 (2018) 250-259.

W.A. Hueb, G. Bellotti, S.A. de Oliveira, S. Arie, C.P. de Albuquerque, A.D. Jatene, et al., The Medicine, Angioplasty or Surgery Study (MASS): a prospective,
randomized trial of medical therapy, balloon angioplasty or bypass surgery for single proximal left anterior descending artery stenoses, J. Am. Coll. Cardiol. 26
(1995) 1600-1605.

A'F. Parisi, E.D. Folland, P. Hartigan, A comparison of angioplasty with medical therapy in the treatment of single-vessel coronary artery disease, N. Engl. J.
Med. 326 (1992) 10-16.

E.D. Folland, P.M. Hartigan, A.F. Parisi, Percutaneous transluminal coronary angioplasty versus medical therapy for stable angina pectoris: outcomes for
patients with double-vessel versus single-vessel coronary artery disease in a veterans affairs cooperative randomized trial. This study was supported by the
cooperative studies program (study no. 267) of the u.s. department of veterans affairs, Washington, D.C, J. Am. Coll. Cardiol. 29 (1997) 1505-1511.
Chamberlain. Coronary, Angioplasty versus medical therapy for angina: the second Randomised Intervention Treatment of Angina (RITA-2) trial, Lancet 350
(1997) 461-468.

R.F. Davies, A.D. Goldberg, S. Forman, C.J. Pepine, G.L. Knatterud, N. Geller, et al., Asymptomatic cardiac Ischemia Pilot (ACIP) study two-year follow-up,
Circulation 95 (1997) 2037-2043.

T. Engstrgm, H. Kelbak, S. Helgvist, D.E. Hofsten, L. Klgvgaard, L. Holmvang, et al., Complete revascularisation versus treatment of the culprit lesion only in
patients with ST-segment elevation myocardial infarction and multivessel disease (DANAMI-3—PRIMULTI): an open-label, randomised controlled trial, Lancet
386 (2015) 665-671.

P.C. Smits, M. Abdel-Wahab, F.-J. Neumann, B.M. Boxma-de Klerk, K. Lunde, C.E. Schotborgh, et al., Fractional flow reserve-guided multivessel angioplasty in
myocardial infarction, N. Engl. J. Med. 376 (2017) 1234-1244.

10


https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref2
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref2
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref3
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref3
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref4
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref4
https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000001038
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref6
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref6
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref7
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref7
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref8
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref8
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref9
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref9
https://training.cochrane.org/handbook/current/chapter-04
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref11
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref11
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref12
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref12
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref13
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref13
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref13
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref14
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref14
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref15
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref15
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref16
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref16
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref17
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref17
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref18
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref18
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref19
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref19
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref20
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref20
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref21
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref21
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref22
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref22
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref23
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref23
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref24
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref25
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref25
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref25
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref26
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref26
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref27
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref27
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref28
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref28
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref29
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref29
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref30
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref30
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref31
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref31
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref31
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref32
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref32
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref33
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref33
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref33
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref34
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref34
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref35
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref35
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref36
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref36
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref36
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref37
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref37

D.R. Soriano-Moreno et al. Heliyon 10 (2024) 27210

[38] B. Pitt, D. Waters, W.V. Brown, A.J. van Boven, L. Schwartz, L.M. Title, et al., Aggressive lipid-lowering therapy compared with angioplasty in stable coronary
artery disease, N. Engl. J. Med. 341 (1999) 70-76.

[39] R. Al-Lamee, D. Thompson, H.-M. Dehbi, S. Sen, K. Tang, J. Davies, et al., Percutaneous coronary intervention in stable angina (ORBITA): a double-blind,
randomised controlled trial, Lancet 391 (2018) 31-40.

[40] S.Y. Choi, B.G. Choi, S. Rha, M.J. Baek, Y.G. Ryu, Y. Park, et al., Percutaneous coronary intervention versus optimal medical therapy for chronic total coronary
occlusion with well-developed collaterals, J. Am. Heart Assoc. Cardiovasc. Cerebrovasc. Dis. 6 (2017) e006357.

[41] J.Y. Choi, S.-W. Rha, B.G. Choi, S.Y. Choi, J.K. Byun, W.Y. Jang, et al., Percutaneous coronary intervention for chronic total occlusion in single coronary arteries,
Tex. Heart Inst. J. 48 (2021) e197023.

[42] E.H. Choo, Y.-S. Koh, S.M. Seo, J.M. Lee, H.Y. Kim, H.-J. Park, et al., Comparison of successful percutaneous coronary intervention versus optimal medical
therapy in patients with coronary chronic total occlusion, J. Cardiol. 73 (2019) 156-162.

[43] L. Guo, L. Zhong, K. Chen, J. Wu, R.-C. Huang, Long-term clinical outcomes of optimal medical therapy vs. successful percutaneous coronary intervention for
patients with coronary chronic total occlusions, Hellenic J. Cardiol. 59 (2018) 281-287.

[44] S.A. Juricic, M.B. Tesic, A.R. Galassi, O.N. Petrovic, M.R. Dobric, D.N. Orlic, et al., Randomized controlled Comparison of optimal medical therapy with
percutaneous recanalization of chronic total occlusion (COMET-CTO), Int. Heart J. 62 (2021) 16-22.

[45] A. Ladwiniec, V. Allgar, S. Thackray, F. Alamgir, A. Hoye, Medical therapy, percutaneous coronary intervention and prognosis in patients with chronic total
occlusions, Heart 101 (2015) 1907-1914.

[46] S.-W. Rha, B.G. Choi, M.J. Baek, Y gi Ryu, H. Li, S.Y. Choi, et al., Five-year outcomes of successful percutaneous coronary intervention with drug-eluting stents
versus medical therapy for chronic total occlusions, Yonsei Med. J. 59 (2018) 602-610.

[47]1 T. Tao, H. Wang, S.-X. Wang, Y.-T. Guo, P. Zhu, Y.-T. Wang, Long-term outcomes of high-risk elderly male patients with multivessel coronary disease: optimal
medical therapy versus revascularization, J. Geriatr. Cardiol. JGC 13 (2016) 152-157.

[48] G.S. Werner, V. Martin-Yuste, D. Hildick-Smith, N. Boudou, G. Sianos, V. Gelev, et al., A randomized multicentre trial to compare revascularization with optimal
medical therapy for the treatment of chronic total coronary occlusions, Eur. Heart J. 39 (2018) 2484-2493.

[49] J.H. Yang, B.S. Kim, W.J. Jang, J. Ahn, T.K. Park, Y.B. Song, et al., Optimal medical therapy vs. Percutaneous coronary intervention for patients with coronary
chronic total occlusion — a propensity-matched analysis, Circ. J. 80 (2016) 211-217.

[50] J.S. Hochman, G.A. Lamas, C.E. Buller, V. Dzavik, H.R. Reynolds, S.J. Abramsky, et al., Coronary intervention for persistent occlusion after myocardial
infarction, N. Engl. J. Med. 355 (2006) 2395-2407.

[51] Z.R. Yousef, S.R. Redwood, C.A. Bucknall, A.N. Sulke, M.S. Marber, Late intervention after anterior myocardial infarction: effects on left ventricular size,
function, quality of life, and exercise tolerance: results of the Open Artery Trial (TOAT Study), J. Am. Coll. Cardiol. 40 (2002) 869-876.

[52] P.G. Steg, C. Thuaire, D. Himbert, D. Carrié, S. Champagne, D. Coisne, et al., DECOPI (DEsobstruction COronaire en Post-Infarctus): a randomized multi-centre
trial of occluded artery angioplasty after acute myocardial infarction, Eur. Heart J. 25 (2004) 2187-2194.

[53] F.M.Zimmermann, A. Ferrara, N.P. Johnson, L.X. van Nunen, J. Escaned, P. Albertsson, et al., Deferral vs. performance of percutaneous coronary intervention of
functionally non-significant coronary stenosis: 15-year follow-up of the DEFER trial, Eur. Heart J. 36 (2015) 3182-3188.

[54] G.J.W. Bech, B. De Bruyne, N.H.J. Pijls, E.D. de Muinck, J.C.A. Hoorntje, J. Escaned, et al., Fractional flow reserve to determine the appropriateness of
angioplasty in moderate coronary stenosis, Circulation 103 (2001) 2928-2934.

[55] R.A.Henderson, S.J. Pocock, T.C. Clayton, R. Knight, K.A.A. Fox, D.G. Julian, et al., Seven-year outcome in the RITA-2 trial: coronary angioplasty versus medical
therapy, J. Am. Coll. Cardiol. 42 (2003) 1161-1170.

[56] E.J. Velazquez, K.L. Lee, R.H. Jones, H.R. Al-Khalidi, J.A. Hill, J.A. Panza, et al., Coronary-artery bypass surgery in patients with ischemic cardiomyopathy,
N. Engl. J. Med. 374 (2016) 1511-1520.

[57]1 J.S. Hochman, H.R. Reynolds, S. Bangalore, S.M. O’Brien, K.P. Alexander, R. Senior, et al., Baseline characteristics and risk profiles of participants in the
ISCHEMIA randomized clinical trial, JAMA Cardiol. 4 (2019) 273-286.

[58] R.L. McNamara, E.S. Spatz, T.A. Kelley, C.J. Stowell, J. Beltrame, P. Heidenreich, et al., Standardized outcome measurement for patients with coronary artery
disease: consensus from the international consortium for health outcomes measurement (ICHOM), J. Am. Heart Assoc. 4 (2015) e001767.

[59] T. Nakachi, S. Kohsaka, M. Yamane, T. Muramatsu, A. Okamura, Y. Kashima, et al., Scoring system for identification of “survival advantage” after successful
percutaneous coronary intervention in patients with chronic total occlusion, J. Clin. Med. 9 (2020) 1319.

[60] P. Garner, S. Hopewell, J. Chandler, H. MacLehose, E.A. AKl, J. Beyene, et al., When and how to update systematic reviews: consensus and checklist, BMJ 354
(2016) i3507.

11


http://refhub.elsevier.com/S2405-8440(24)03241-9/sref38
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref38
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref39
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref39
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref40
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref40
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref41
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref41
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref42
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref42
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref43
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref43
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref44
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref44
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref45
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref45
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref46
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref46
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref47
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref47
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref48
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref48
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref49
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref49
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref50
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref50
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref51
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref51
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref52
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref52
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref53
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref53
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref54
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref54
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref55
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref55
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref56
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref56
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref57
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref57
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref58
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref58
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref59
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref59
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref60
http://refhub.elsevier.com/S2405-8440(24)03241-9/sref60

	Percutaneous coronary intervention versus optimal medical therapy for stable coronary artery disease: An umbrella review
	1 Background
	2 Methods
	2.1 Eligibility criteria
	2.2 Literature search
	2.3 Study selection
	2.4 Data extraction
	2.5 Risk of bias
	2.6 Synthesis

	3 Results
	3.1 Study selection
	3.2 Characteristics of the SRs
	3.3 Methodological quality assessment
	3.4 Comparison of the effect of PCI versus OMT alone on clinical outcomes
	3.5 Other analyses: publication bias, sensitivity, subgroups

	4 Discussion
	5 Strengths and limitations
	6 Conclusion
	Ethics approval and consent to participate
	Funding
	Consent for publication
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	List of abbreviations
	Appendix A Supplementary data
	References


