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Dansk resumé

Baggrund

En ud af tre dgdsfald | patienter over 86skyldes iskaemisk hjertesygdooy ikkeakut PCI er en af de essentielle
behandlinger som bruges til behdling afiskeemisk hjertesygdoningen tidligere systematiskéteraturgennemgang
har set pa effekten af ikkakut PCl sammenlignet med medicinsk behandling. Formaletdaede
litteraturgennemgangar at undersgge fordele og ulemper ved idéait PCI samenlignet med medicinsk

behandlingtil behandling apatienter med iskeemisk hjertesygdom.

Metode

Vi udfgrte ea Cochrane systematigitteratur gennemgangned metaanalyse g Trial Sequential Analysis. Vi sggte

Cochrane Central Register of Controlled SH{&ENTRAL), MEDLINE, EMBASE, LILACS, Science Citation Index Expanded
databaser, og tidligeré&ke-systematiske litteraturgennemgange publicenedtil april 2016. Derudover sggteefier

ikke publicerede studier. Vi inkluderede randomiserede kliniskegipider undersggte effekten af ikl&ut PCI

sammenlignet med medicinsk behandlitiigzoksne patienter med iskeemisk hjertesygaa-orsggenélevinkluderet

uanset type, status, datogsprog.

Resultater

Vi inkluderede 25andomiserede kliniskéorsgg, med alt 14.568 patienterAlle forsgg og resultater var vurderet til
at veere i hgj risiko fosystematiskdejl (biafp Meta-analyserne viste at ikkakut PCI sammenlignet med medicinsk
behandling ikke havde nogen signifikant effektl 3 maneder efter randomiseringa risikoen for at d¢RR 1,02; 95%
Cl1 0,90 to 1,16; P = 0.76510%) parisikcen for en alvorlig kardiovaskuleer haendelse (RR 1,01; 95% Cl 0,83 to 1,23; P
= 0,93;1= 39%) ogarisikoen for en alvorligignsket haendelséRR 1,0695% CI 0,92 to 1,22; P = 0,42; 29%).
Resultaterne af Trial Sequential Analysis viste at vi ikkdenawk information til at bekraefte eller afvise en relativ
risiko rediktion pa 10% pa@adelighed Trial Sequential Analysis viste at vi havde nokiinétion til at afvise en
relative risiko reduktion pa 15% for alvorlige kardiovaskuleer heendelse, og 20% for alwgrigiedehaendelser.
Ikke-akut PCI viste en statistisk sigkafnt effekt pA General Health domeenet af-86. Kun treforsggbrugte dette
effektmal. Bias som falge af amglende data fra forsggene alene kunne forklare resultatet. Angina stonénhuert
effektmal kunne ikke metanalyseresla der ikke var to forsgg eller mere som bruge den samme .dkakmakut PCI

viste en signikiant gavnig effekt parisikoen for at have angina sebm et dikotomt effektmal.

Konklusion

Ikke-akut PCI sammenlignet med medicinsk behandling alene ser ikke ud til at have en signifikant efko@a for
at dg, risikoen for emalvorlig kardiovaskuladreendelse ogisikoen for eralvorlig skadelig heendelse. Ikk&ut PCI
viste en lille men signifikant effekt pA General Health domzaenet-@6SRngina som et kontinuert effektmal kunne

ikke metaanalyseres.



English abstract

Background

One third of aldeaths in pagntsover35 years areaused by ischaemic heart diseas®l nonacute percutaneous
coronary intervention (PCI) is considered as one of the most essential intervention for ischaemic heart Nisease
systematic reviewhavepreviouslyassesse the effects of noracute PCI versus medical therapyd previous non
systematic reviews have shown conflicting resulsirobjective wasto assess the benefits and harms of racute

PCI versus medical therapy in patients with ischaemic heart disease.

Methods

We conducted a Cochrane systematic review with rraatalysis and Trial Sequential Analysis. We searched the
Cochrane Central Register of Controlled Trials (CENTRAL), MEMBREEEILACS, Science Citation Index
Expanded, and former reviews ulndipril 2016. Additionally, we searched for unpublished trials. We included
randomised clinical trials assessing the effects of-acute PCI versus medical therapy for adult participarts (
years) with ischaemic heart disease. Trials were includedieive of publication type, status, date, and language.

Nonacute PCI included both stazute and elective PCI.

Findings

We included 25 trials randomising 14,568 participants. All trials and outcome results were at high risk of bias and the
guality of the evidenceper GRADE was of very low quality. Metaalyses showed that neacute PCI versus medical
therapy did not seem to have any significant effects at three moaftes randomisatioron the risk of altause

mortality (RR 1.02, 95% CI1 0.90 to 1R6; 0.76, 12 = 0%pajor adverse cardiovascular events (RR 1.01, 95% CI 0.83

to 1.23, P = 0.93, 12 = 39%hd serious adverse events (RR 1.06, 95% CI 0.92 to 1.22, P = 0.42, 12 = 29%). The results of
Trial Sequential Analysis showed that we did not hawficient information to confirm or reject our anticipated risk

ratio reduction of 10% on aflause mortality. Trial Sequential Analysis confirmed thatacute PCI did not reduce

the risk ratio of major adverse cardiovascular events by abéltseriousdverse events by 2Q%lonacute PCI

showed a statistically significant effect on the General Health domain of t#36 B only three tialsassessedhis
outcome.Ilncomplete outcome data bias alone could account for the beneficial effect seen. Angireasnuous

outcome could not be metanalysed. PCI showed significant beneficial effects on angina when assessed as a

dichotomised outcomgbut results based on dichotomised continuous outcomes should be interpreted with caution.

Interpretations

Non-acute PCI compared with medical therapy does not seem to have any significant beneficial effects on the risk of
all-cause mortality, major adverse cardiovascular events, or serious adverse everdaciMerPCl showed a small but
statistically significantféect on the General Health domain of the-3&: Angina as a continuous outcome could not be

meta-analysed.



Background:

Cardiovascular disease is considered the leading cause of death gigbalbcording to the World Health

Organisation (WHO), 7.4 million people died from ischaemic heart disease in 2012, representing 15% of all global
deaths®. Ischaemic heart disease is generally divided into stableaiemic heart disease and acute coronary
syndrome (ACS) Stable ischaemic heart disease is defined as episodes of reversible myocardial demand/supply
mismatch, related taschemiaor hypoxia of the heart muscle commonly associated with transient chest discomfort,
precipitated by activity such as walking, emotion, or stress, with none to minimal symptoms at rest and symptom
relief with the administréion of sublingual nitreglycerirf. Acute coronary syndrome presents as three défer

forms: (1) Chest pain during rest (unstable angina pectoris, minor infarction); (2) acu®&Hhebevation myocardial
infarction (NSTEMI); and (3) acutee&dvationmyocardial infarction (STEMIJThe symptom of chest pain (angina) is
usually because of a blockage of a great coronary artery resultisghemiaof the myocardium.

Percutaneous coronary intervention (PCI) is performed by inserting a catheter into an artery (most often thal femor
artery or the radial artery), which is then guided byay up through the blood vessels to the coronary arteries to the
location of the blockageThe first PCI was performed by inflating a balloon at the blockage of the coronary artery to
dilate the atery (‘balloon angioplasty’). Then came different kinds of stents inserted into the coronary artery to
permanently keep the lumen open after dilatith

Non-acute PCI includes both sacute PCI and elective PCI. Sghite PCI is generally performed in patiewith
unstable angina pectoris and NSTEMI patients who are not candidates for primary PCI because they are
haemodynamically stable with medical therap¥Elective PCl is performed in patients wheogonary artery bypass
grafting is not indicated, and also in patients who are dissatisfied with their quality of life because of symptoms
related to ischaemic heart disease or with adverse events due to their medical treatment

Previous metaanalyses®!® have shown conflicting results and no systematic reviesusad Cochrane methodology
to assess the effects of neacute PCI versus medical therapy. The present review will be the first to: (1) take full
account of the risk of systematic errors (‘bias'), design errors, and risks of random errors (‘play of eHdii2E")
include trials irrespective of outcome, follewp duration, and number of participants; and (3) assess outcomes at

several time points and take into account the variability of the follgwperiod.

Methods:

We have published a protocol with a detailed description of the methods #tisétere, we summase the
methodolog. The methodology is based on The Cochrane Handbook for Systematic Reviews of Interventions and the
Preferred Reporting Items for Systematic Reviews and Matdyses (PRISMA) guidelines for matalyses of

interventional studies®. We used metanalysis and Trial Sequential Analysis when relevant

Search strategy:
We searched for trials in the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE| @ snd
Science Citation Index Expanded, from conception till February 2016. In addition, we searched: 1) the World Health

Organization International Clinical Trials Registry Platform (www.who.int/ictrp); clinicaltrials.gov; Turning Research



Into Practice (TRIP); Google Scholar; and BIOSIS; 2) the bibliographies of review articles and already identified trials.
The search strategies can be found in our protd&dTwo review authors (EEN, JF) independently screened the initial
searches. Four review authors (EEN, JF, NJS, SS) independently screenextténfpliairs. If the two authors

disagreed, a thit author (JCJjesolved the issueNonEnglish papers were translated to English.

Risk of bias of each included trial was assessedrding to the recommendations in ti@ochrane Handbook for
Systematic Reviews of Interventidfisonsisting o7 domains: 1) allocation sequence generation, 2) allocation
sequence concealment, 3) blinding of participants and personnel, 4) blinding of outcome assessment, 5) incomplete
outcome data, 6) selective outcome reporting, and 7) other biases (includirgrdéit bias). Trials with low risk of

bias in all domains werdassified as overall low risk of bias, while trials with unclear or high risk in one domain were

classified as overall high risk of bias.

Types of studies:

We included randomised clinical trials assessing the effects chnaote PCI versus medical therdpy adult
participants L8 years) with ischaemic heart disease. Trials were included irrespective of publication type, status,
date, and language. Neamcute PCI included both st#zute and elective PGNe included any type of neacute PCI,
either without stents (balloon angioplasty) or with stents (banetal stents, first generation drugluting stents
(paclitaxeleluting stents, sirolimugluting stents, zotarolimusluting stent), secongeneration drugeluting stents
(everolimuseluting stent and ztarolimus stent, biodegradable stents, or any polyrfrere drugeluting stents). We
included any type of medical therapy as the control intervention, such asaagtnal therapies (e.g., betaockers,
calciumantagonist, shoracting nitrates, and longcting nitrates), vitamin K antagonists (warfarin), and antiplatelet

therapies (e.g., aspirin or clopidogrel). We accepted any type of medical therapyiraersention to nonracute PCI.

Outcomes
We assessed all dichotomous and continsiautcomes athree time points:

1 closest to one month.

9 closest to three months (this was the time point of primary interest).

1 maximal followup.
Our primary outcomes werd) all-cause mortality 2) major cardiovascular evestlefined as a composite outcome
consistirg of either cardiovascular mortality (defined by trialists) or myocardial infarction (defined by tricdistsB)
serious adverse eventefined as any untoward medical occurrence that resulted in death, was life threatening, was
persistent, led to sigficant disability, prolonged hospitalisation or jeopardised the particigant
Our secondary outcomes wegpiality of life, severe bleeding, angina, and remrious adverse events.

All outcomes, except quality of life or angina, were analysed as proportions of participants in each group.

Data synthesis:
We performed the analyses using Review Manager 5, STABAd Zrial Sequential Analy$tg®. We used visual
inspection of forest plots to look for signs of statisticaterogeneity. We also assessed the presence of statistical

heterogeneity using the Chiiest with significance set at P value <0.10 and measured the guantities of heterogeneity



using the 4 statistic?%2”. We used a funnel plot to assess reporting bias if 10 or more trials were included in the

analysis.

To assess the potential impact of the missing data for dichotomdaé @2 YS 4> ¢S wiSrsR AR QR Qo6 Sa
A0SY | NA 2 -besyQR 0@ NBASY I NA28aSyariAgrde ylteasSa

We planned on basing our primary conclusions on our primary outcomes assessed at closest to three months with low
NA &l 2F o6AL & Ay |t LI REXIOAYE yIBQDLIE SQAMBRRARKBBET LINA YI NB
considered a P value of25 or lesss statistically significan®Ve used an eighstep procedure to assess if the

thresholds for statistical and noical significance were crossé&d

Traditional metaanalysis runs the risk of random errors due to. Therefore, we performed Trial Sequential Ah&lysis

on the outcomes in order to calculate the required information size (that is the number of participants needed in a
meta-analysis to detect or reject a certain intervention effect) can be calculated in order to minimise random

errorst®202%32 \We estimated the required information size based on the proportion of partitgpaith an event in

the control group, an alpha of 2.5%, and a beta of 20%. The relative risk red(&@RR) were based on the maximum

realistic intervention effect estimates based on former studies, trials and +aetdyses (10% for athuse mortality,

15% for major adverse cardiovascular events, 20% for serious adverse events).

We used the GRADE system to assess the quality of the body of evidence associated with each of the primary

outcome, as well as quality of life and angina in our review, constigitSummary of findings' (SoF) tables using the

GRADEQpro softwafé

Results:

We identified a total of 6945 potentially relevant references. 181 full text publications were assessed for eligibility.
We included 103 publications reporting results of 27 trials. Two of these trials were ongoingittiete available

data yet Acordingly, 25 trials could be includen our analyse¥>8 Flowchart can be found iRigure 1

Included studies:

The 25 trials were conducted at sites in 31 different countries, and randomised a total of 14,568 participants. The
number of participants in each trial ranged from 44 to 3339, the mean age wasab@8e mean proportion of

women was 18.2%. The mean puostion of participants with a former myocardial infarction was 26.4%. We included

8 trials where all participants had ornvessel disease, 1 trial with twaessel disease, 15 trials with mixed vessel

disease, and 1 trial where it was unclear. The overatimproportion of participants with one vessel disease was

69.4%, while the proportion of participants with two vessel disease was 21.3%, and the proportion of participants with
three vessel disease was 9.3%. We included 19 trials where the experimeataéitiion was elective PCI, 4 trials

where the experimental intervention was subacute PCI, 1 trial where the experimental intervention was both elective
and subacute PCI, and 1 trial where it was unclear whether it was elective or subaciéeR@iludel 22 trials

where a significant stenosis was located by coronary angiography before randomisation, and 3 trials where the

participants were randomised before coronary angiograjyy included 19 trials where the control group only



receiveda co-interventionwhichwas also planned to be delivered similarly in the experimental grbughe
remaining 6 trials, the control group received additional medical therapy (3 trials witraagiha therapy, 1 trial with
anti-angina therapyandanti-ischaemic therapy, frial with atorvastatin, and 1 trial with additional medical therapy

described as standard medical therapy) in addition tentervention.

Tablel
Trial Name No. of Mean | Men | One vessel Two vessel| Three vessel| Prior Type of PCI

patients | age (%) disease disease disease (%) | Ml (%)

(%) (%)

ACME1** 212 62.5 | 100 100 0 0 28.8 Elective
ACME2% 101 60 100 0 100 0 45.6 Elective
ALKRS 300 579 |86.7 100 0 0 3.7 Elective
APRICOB*" 49 59 83.7 | NR NR NR NR Subacute
AVERY 341 585 |84.2 56.6 434 0 NR Elective
BARI2D® 1605 62 67.8 | NR NR 20.3 30.1 Elective
COSTARICA? 100 63.5 85 100 0 0 100 Elective
COURAGHE 2287 61.6 | 851 | 30.1 38.7 30.4 38.3 Elective
Dakikt? 44 534 | 545 439 415 14.6 17.1 Elective
DECOP} 212 57 84.9 | 66.7 26.2 7.1 NR Mixed
FAMEI* 888 63.7 78.2 | 57.7 34 8.3 37.5 Elective
JSAPP 384 64.4 | 74.2 | 66.7 32 0 13.8 Elective
Legutkd® 94 571 | 659 NR NR NR 100 Unclear
MASZ’ 144 56.7 | 81 100 0 0 0 Elective
MASSI|*8 408 60 85 0 41.4 58.6 26.4 Elective
OAT® 2166 58.7 | 79.3 | 823 17.7 0 11.2 Subacute
RITA2% 1018 58 82 60 33.2 6.8 46.2 Elective
SWISSIP! 201 553 | 87.6 | NR NR NR 100 Elective
TIMI [1B? 3339 56.8 | 80.1 100 0 0 100 Subacute
TOATP? 66 58.3 | 80.3 | 100 0 0 NR Elective
TOOMIS? 44 58 70.5 100 0 0 NR Elective
TOP® 87 57 83.9 | NR NR NR 21.8 Elective
Van den Branef 224 555 | 86.6 | 54.8 28.1 17.1 4.6 Subacute
VELEPT 57 69 89.5 | 100 0 0 61.4 Elective
Won8 182 78.1 484  46.3 53.7 had multivessel 5.6 Elective



Excluded studies:

We excluded 29publicationsafter full-text assessment based on our inclusion and exclusion cftéfial0 trials had

PCI as a planned part of the control group, 7 trials used only acute PCI, 5 trials did not assess PCI as experimental
intervention, 1 trial assessed participants with stenosis in femoral artery, 5 trials were not randomised, and 1 trial was

guasirandomised.

Risk of bias

Based on the information that we collected from the published reports and information from authors, all 25 trials
were considered at high risk of bias. Many trials were judged to be at unclear risk of bias in severabgdanmhi
additional information could not be obtained from the authors when we contacted them. No tridsav low risk of

bias in the domain blinding of participants and personigjjire 3.
Primary outcomes

All-cause mortality:

24 out of 25 trials with a total of 14,289 participants reportedcallse mortality at the time point closest to three

months. A total of 427/7163 (5.96%) PCI participants died versus 420/7126 (5.89%) control participants.-Random
effects metaanalysis shaed that norracute PCI did not significantly affect the risk ofcallise mortality at the time

point closest to three months (RR 1.02, 95% CI 0.90 to 1.16, P = 0.76, 12 = 0%, 14,289 participants, 24 trials, very low
quality of evidencekigure 3 and at maximum followp with a mean followup of 42 month{RR 0.94, 95% CI 0.85 to

1.04, P =0.25, 12 = 0%, 14,196 participants, 24wy low quality of evidengeTrial Sequential Analysis showed

that therewasnot enough information to confirnor reject that nonacute PCI versus medical therapy has a RRR of

10% on atcause mortalityat closest to three monthé~igure 4 and at maximum followup.

Major adverse cardiovascular events:

23 out of 25 trials with a total of 14,218 participants repattmajor adverse cardiovascular events (defined as
cardiovascular death or myocardial infarction) at the time point closest to three months. A total of 559/7126 (7.84%)
PCI participants had a major adverse cardiovascular event versus 527/7092 (7.43%)paotitipants. Random

effects metaanalysis showed that neacute PCI did not significantly affect the risk of major adverse cardiovascular
events the time point closest to three months (RR 1.01, 95% CI 0.83 to 1.23, P 03Bl 14,218 participés) 23

trials, very low quality of evidenc€jgure § and at maximum follovup with a mean followup of 44.5 month¢RR

0.92, 95% CI1 0.79to 1.09, P = 0.35, 12 = 42%, 14,122 participants, 23 trials, very low quality of elidgnce).

Sequential Analysshowed that the Zurve crossed the boundary for futility. Hence, there is firm evidence that non

acute PCI versus medical therapy do not reduce or increase the relative risk of major adverse cardiovascular events by

15% or more at closest to three montfiSigure § and at maximum filow-up.



We assessed each component cardiovascular mortality and myocardial infarction of the composite outcome major
adverse cardiovascular events separately.

Non-acute PCI versus medical therapy did not significantly affexctisk of cardiovascular mortality at closest to three
months (RR 0.96, 95% CI 0.78 to 1.18, P = 6.86®4%, 130 participants, 16 trials, very low quality of evidence)

nor at maximum followup (RR 0.78, 95% CI 0.60 to 1.02, P = G.6729%, 10,46 participants, 16 trials, very low
quality of evidence).

Non-acute PCI versus medical therapy did not significantly affect the risk of myocardial infarction at the time point
closest to three months (RR 1.03, 95% CI 0.83 to 1.26, P =2G=&L%, 1418 participants, 22 trials, very low quality
of evidence), nor at maximum folleup (RR 0.99, 95% CI 0.84 to 1.17, P = 3.882%, 13,957 participants, 22 trials,

very low quality of evidence)

Serious adverse events:

25 out of 25 trials with a totadf 14,358 participants reported serious adverse events at the time point closest to three
months. A total of 863/7196 (11.99%) PCI participants had a serious adverse event versus 805/7162 (11.23%) control
participants. Randoreffects metaanalysis showethat nonracute PCI did not significantly affect the risk of serious
adverse events the time point closest to three months (RR 1.06, 95% CI1 0.92 to 1.22, P = 0.42, 12 = 29%, 14,358
participants, 25 trials, very low quality of evidence, Figure 7) nor atrmarifollow-up with a mean followup of 42
months(RR 1.00, 95% CI 0.90 to 1.11, P = 0.95, 12 = 22%, 14,217 participants, 25 trials, very low quality of evidence).
Trial Sequential Analysis with a RRR of 20% showed thatdbes& crossed the boundary féutility at closest to

three months Figue 8), and at maximum followap. A posthoc Trial Sequential Analysisowed thatwe had

sufficient information to confirnthat non-acute PCI versus medical therapy do not reduce or increase the relative risk

of serious adverse events kg low asl3% or more at the time point closest to three months.

Heterogeneity

Both major adverse cardiovascular events and serious adesess showed significant heterogeneity both visually
andper statisticakests for statistical heterogeneity with art 6f 39% and 29% respectivelyowever, when
investigating the forest plots the SWI8%ialP' seemed to have an extreme result compared to the remaining trials.
When removing this trial fnm the analyses, heterogeneity was removed both visually and by the test for statistical
heterogeneity(I>= 0%) A post hoc sensitivity analysis showed thfiearemovingthe SWISS trialP! from the analysis
the meta-analysis result indicated that PCI versus medical therapy significantly increased tHearskrious adverse
event at closest to three months (RR 1.13, 95% CI 1.01 to 1.27, P 2 8.0%,114,026 participants, 22 trials).

Subgroup analyses

None of the plannededstsfor subgroup differencgfound significant differencgin subgroups analysem allcause
mortality, major adverse cardiovascular events, or serious adverse events at closest to three months accétding to
stent type, (2) number of vessels affected, (3) age above or below 75 years, (4) length of time point use, (5)

similar/different medical intervention, and (6) timing of PCI (elective or subacute).
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When comparing trials using different types of stents for major adverse cardiovascular avemaimum followup,

test for subgroup difference showed a significant re¢BIt= 0.03)When each group of trials, each using one specific
type of stents, were analysed separately only geup oftrials using barenetal stents had a significant effect on

major adverse cardiovascular events (RR 0.68, 95% CI 0.52 to 0.89, P £ 6.005601 participants, 3 trials, very

low quality of evidence)All remaining test for subgroup differences in Review Manager found no significant statistical

difference.

Risk of bias and sensitivity analyses

The bestworst and worsthest case metanalyses lsowed that incomplete outcome data bias alone do not have the
potential to influence the results for all primary outcomes as closest to three months. However, the analyses showed
that incomplete outcome data bias alone do have the potential to influeneadsults at maximum followp.

Visual inspection of the funnel plots showed no signs of asymmetry. Based on the visual inspection of the funnel plot,
we assessed the risk of publication bias as low.

We performed metaregression for all primary outcomessing age as a covariate. We found no significant effect of

age.
Secondary outcomes

Quiality of life

Nine trials reported quality of life at the time point closest to three morta383941.480.53 Few trials used similar
guality of life questionnaires and only data from the¥could be used in a metmnalysis.

Three trials reported quality of life at the time point closest to three months using tig63feiestionnairét+859 All
three trialsreported the 8 separate domains of the-3&. Metaanalysis of these trial results found a significant
beneficial effect of noracute PCI on general health at closest to three months (randfietts MD 4.98, 95% CI 3.39
to 6.58, P < 0.00001, 3094 participg, 3 trials, very low quality of evidence), and at maximum follpx{random
effects MD 3.04, 95% CI 1.18 to 4.90, P = 0.001, 2239 participants, 3 trials, very low quality of evitierme3t
worst and worstbest case metanalysegusing one SP' showed that incomplete outcome data bias alonealhie
potential to influence the results both at closest to three monémsl at maximum followup. The remaining six trials
assessing quality of life used different scales and it was, therefore, not possible teamatese the results of these

trials.

Angina

Twelve trials reported angin3539:41.44,45.430.55.5¢ Only the COURAGE ttakported angina using a continuous scale
(the SeattleAnginaQuestionnaire). It found a statistically significant benefit of ramute PCI in addition to medical
therapy comparedvith medical therapy alone at three months on angina stability (MD 4.00tp&5% CI 1.40 to

6.60, P = 0.003, 1720 participants, 1 trial, very low quality evidence). It also found a statistically significant benefit of

non-acute PCI in addition to medical therapy compared with medical therapy alone on angina frequency (MD 5.00,
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95% CI 2.89 to 7.11, P < 0.00001, 1742 participants, 1 trial, very low quality evideece)w&heno statistically
significant effects atmaximum followup (at 36 month3.

We performed a metanalysis of 5 trials that randomised 2907 participants reppgron the proportion of
participants with angind*3>41.47:48 A total of 520/1454 (35.76%) PCI participants were with angina compared with
694/1453 (47.76%) control participants. Fixefflects metaanalysis showed that neacutePCI significantly reduced
the risk of being with angina at the time point closest to three months (RR 0.75 95% CI 0.69 to 0.82, P < 800001, |
77%, 2907 participants, 5 trials, very low quality of evidenaedl at maximum follovup with a mean followup of

36.7 months (RR 0.72, 95% CI 0.64 to 0.82, P < 0.088029%, 1678 participants, 5 trials, very low quality of
evidence).

Two trials***°randomised 1891 participants and reported on the proportion of participants with angina with
CanadiarCardiovasculaociety angina class two or worse. A total of 131/943 (13.89%) randomised taquie PCI
had a score of 2 or more versus 265/948 (27.95%) participants randomised to the controlgrageffects meta
analysis showed that neacute PCI significantyad a beneficiakffect onthe risk ofhavingCanadiarCardiovascular
Society angina class of two or worse (RR 0.50, 95% CI 0.42 to 0.60, P < 03080%,11891 participants, 2 trials,
very lowquality evidence).

The remaining trials reported angina ngieither different questionnaires or in such ways that maitelysis was not
appropriate.The preplanned Trial Sequential Analysis of angina was based on a contiscaleshowever, we
performed a posthoc Trial Sequential Analysis on the dichotomoutonne risk of being with angina. The Trial
Sequential Analysis was based on a RRR of 20% showed thatuheeZrossed the boundary for benefitence,
non-acute PCIl compared to medical therapy does seem to reduce the risk of being with angina. Hiviewesult

should be interpreted with caution. SéBiscussio®

Time point closest to one month

We also assessed our outcomes at the time point closest to one month. In this outcome, we included data only if the
trials reported data at a time point beferthreemonths otherwise the results were used in our primary analysis (time
point closest to three monthsPData resulting from assessments at three months or thereafter are therefore not
included in the following analyses.

Only six trials reportedutcomes at closest to one morfth44549.5256 N significant effect was found on-aluse

mortality, major adverse cdiovascular eventand seriousadverse events. Only one trial assessed quality of life and
found a significant effect (P <0.001)Three trials assessed angina, and no data could be-aretlysed. Only one of

these trials used angina as a conkius outcome and a found a beneficial effect (RR 0.39, 982&to 0.53, P <

0.001}.

Our main results are sumamised in theTable 2- Summary of findings table
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Discussion:

We included 25 trials randomising 14,568 participants. All trials and outcome results were at high risk of bias and the
quality of the evidence per GRADE was of very low qualdyacutePCl compared with medical therapy does not

seem to have any significant beneficial effects on the risk afaaise mortality, major adverse cardiovascular events,

or serious adverse events. Naigute PCI showed a small but statistically significant effedhe General Health

domain of the SB6. Angina as a continuous outcome could not be neatalysed.

Strengths

Our review has several strengths. We included trials regardless of language of publication and whether they reported
data on the outcomes whad planned to assess. We contacted all relevant authors if additional information was
needed. We included more participants than any previous systematiew, whichgives us increased power and
precision to detect any significant differences between ithiervention and control group.

We followed our peer reviewed protocol which was published before the literature search Hegad we conducted

the review using the methods recommended by The Cochrane Collaboration and findings from additional
methodological studie’s. We assessed the statistical heterogeneity in the planned primary analyses as low to
moderate.After removing the SWISS tiaivith an extreme result fronmajor adverse cardiovascular events and
seriousadverse eventshe heterogeneity was very low?f 0%).

We also performed Trial Sequential Analyses and used an eight step procedure to assess if the thresholds for
statistical and clinical significance were croséethis adds further robustness to our results and conclusions. We also
tested the robustness of our results with sensitivity analyses (esst, worstbest, neevent trials, and fomissing
SDs)Our Trial Sequential Analysiesults showed that we had sufficient information to reject or confirm our
anticipated intervention effectavhen we analysed all dichotomous outcomes, exceptalise mortalityHence,

there is low risk of radom errors causing these results.

Limitations

Our systematic review has several limitations. Our findings, interpretations, and conclusions are affected by the
quality and quantity of the trials we included.

Our bias risk assessment showed that all ¢rigere at high risk of bias. It is, therefore, highly probable that our review
results are also biased, i.e., that there is a great risk that our results overestimate benefit and underestimatefharms
non-acute PCI:88%4, This is the primary limitation of our riew. As predicted, no trialasedblinding of participants

and personnel, due to the nature of the RZbcedure. The severity of the potential bias of this domain is worse in
trials reporting subjective outcomé4. Therefore, the results of angina and quality of life should especially be
interpreted with caution.

Toincrease the statistical powgwe choseto use two composite outcomes ajor advese cardiovascular events' and
'serious adverse events'. A potential limitation when using composite outcomes is that each component of composite

outcomes will not necessayihave similar degrees of sevefityThis might bias the results ofébecomposite

12



outcomes®. For example, if certain more severe serious adverse events occur in one of the intervention groups and
other less sesre serious adverse events occur in the other intervention group, then there is a risk of overlooking
actual severity differences between the comparedups on tlesecomposite outcome®.

We included angina as a continuous outcome. However, only few trials reported angina on a continuo8esesi.
trials assesed angina as a dichotomous outcome. Howevhesedichotomisedresultsshould be interpreted with

great caution for a number of reasons: 1) several of the trials did not specify how 'free of angina' was assessed or
defined; 2)often the trialists dichotomised a continuous angina scale iaf@rmation isthenlost and the analysis
results can be greatly influenced by the distribution of data and the choice of an arbitrappitiit®-26°%; 3) even

though a larger proportion of participants cross the-paint in one of the compared groups, the effect measured
might still be limited to a few point (e.g. on the Seattle Aaguestionnaire); and 4) by only focusing on how many
patients crossed a line for benefit, investigators ignore how many patients are deteriorating at the sami ¢mge.

half of the patient benefit but the other hatfeteriorates then the dichotomisedesults will only show benefit.

The medical therapy used in the different trials differed. Even though our results showed limited sign of statistical
heterogeneity, this is a limitation of our review because the subsequent transferability into a spkaifial context

may be impaired.

Conclusions

Non-acute PCI compared with medical therapy does not seem to have any significant effects on the riskusfeall
mortality, major adverse cardiovascular events, or serious adverse eventsaduts PCI dideem to result in a small

but statistically significant increase on the General Health domain of #86 3fowever, this result was at high risk of
bias, and incomplete outcome data bias alone could account for the effect seen. Angina as a continuaung outco
could not be metaanalysedMost trials assessed angina as a dichotomougome, which has several

methodological limitationsand such results should be interpreted with great caution. All the trials and all the
outcome results were at high risk ofdsi so there is a great risk that out results overestimate benefits and
underestimate harmsf nonracute PCINo subgroup differensavere seen regarding timing of PCI (subacute or
elective), vessel disease, or medical intervention. The lack of effecttonroes such as mortality, major adverse
cardiovascular events, and serious adverse events should be taken into consideration when deciding whether a
patient should undergo noacute PCI.

Future randomised clinical trials assessing-acate PCI should espially focus on assessing mortality, quality of life,
and angina as a continuous outcome, as it seems we have enough data on serious adverse events and major adverse
cardiovascular events to rule out beneficial and harmful effects. Such trials shoulehéeocted with low risk of

design, low risk of random errors, and focus on minimising the risk of bias preferably by blinding the participants to
the interventionby using sharfPCl This would increase the validity of patia®ported outcomes such apuality of

life and angina. Such trials ought to be designed and reported according to the SPIRIT and CONSORPgtidelines

13



Appendix

CENTRAL (The Cochrane Library) 8050
MEDLINE (OVID) 18527

EMBASE (OVID) 13446

SCI-EXPANDED (Thomson Reuters) 18752
BIOSIS (Thomson Reuters) 10329

LILACS (Bireme) 618

Total Number through databases 69722

23 of additional
records
identified
through other
sources

!

39493 of records after
duplicates removed

it

39493 of
records screened

181 of full-text
articles assessed
for eligibility

1

141 publications
included
101 publications
included

Figue 1 - Flow chart

39312 of
— " records excluded

38 of full-text
articles
excluded, with
reasons

2 publications
could not be
found

38 publications of 12 trials
assessing PCl + CABG

2 publications of 2 ongoing

— "|trials

25 trials included in the
analyses

14



Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

. Blinding of participants and personnel (performance bias)

3

<

2

S

ACIP 1994 | 2 | 2 2 |2 |2 .
ACME11992| 2 |2 |2 |2 | @|72 | @
ACME21997 |2 |2 |2 |2 |2 |2 | @
ALKK2003 |2 |2 |@|2 |2 |2 | @
APRICOT-32012| 2 |2 |2 |2 |2 | @|@
AVERT199 |2 |2 @ | @ | @ (@ | ®
BARI2D2009 |2 |7 | @ | @ |2 @ | @
COSTA-RICA-AMI 2001 | 2 |2 |2 |2 |2 |2 |2
COURAGE2007 |2 |2 @ | @ |7 @ @
Dakik 1998 | 2 |2 | 2 ? . ? ?
peEcori2004 | @ | @ | @ @ | @7 @
FAME-12012 | @ | @ | @ | @ | @ | @ | @
FRISCI1999 |2 (2 @ |2 |2 | @ | @
Gradel 1997 | 2 ? ? ? ? ? ?
INSPIRE2005 | 2 |2 |2 |2 |2 |2 | @
Italian Elderly ACS 2012 | 2 @ |72 @ | @ | @ | @
15AP2008 | @ | @ O @ (@ |7 | @

Legutko 2005 | 2 [ 2 | 2 ? ? ?

~

MASS 1994 |2 |2 |2 |2 | @|72 | @
MASS-112003 (2 (2 [2 [2 |2 |2 .
0AT-Trial 2006 @ (@ |? | @ | © | @ | ®
RITA-21997 | 2 (@ |2 |2 |2 |2 | @
RTA-Ia |2 | @ |2 @ @2 | @
SAM-1| 2 ([ @|2 |2 |2 |2 |2
swiss-12007 | @ (2 | @ | @ |2 | @ | @
TACTICSTIMI| 2 |2 |2 | @7 | @| @
TIME2001 | @ |2 |2 |2 |2 |2 |@
TMIIB1989 |2 |2 |2 |2 @7 | @
TMIIB1994| 2 |2 |2 |2 |2 |2 | @
ToAT2002 | @ | @ | @2 |2 |2 | @
ToMIS 1994 | 2 |2 |2 |2 |2 |2 | @
Tops1992 |2 |2 |2 |2 |2 |2 |2
TRUCS 2000 | 2 |2 |2 |2 |2 |2 |2
Van den Brand 1992 | (2 ? ? . ? ? .
VANQWISH 1998 |2 |2 |2 @ | @ | @ | @®
VELETI2009 | 2 |2 (@ |2 |2 |2 | @
won2016 | @ @72 |2 | @|7 | @

Figue 2 - Bias risk summargccording to Cochrane Handbook. Green = low risk of bias, yellow = unclear risk of bias, red = high
risk of bias
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Non-acute PCI  Medical therapy Risk Ratio Risk Ratio

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ACME 1 1992 1 115 1 112 0.2% 0.97 [0.06, 15.38]
ACME 2 1997 2 51 1 50 0.3% 1.96 [0.18, 20.94]
ALKK 2003 1 149 5 151 0.4% 0.20[0.02, 1.71]
APRICOT-3 2012 1 26 0 23 0.2% 2.67[0.11, 62.42]
AVERT 1999 1 177 1 164 0.2% 0.93 [0.06, 14.69]
BARI2D 2009 102 798 96 807 25.1% 1.07 [0.83, 1.39] -
COSTA-RICA-AMI 2001 6 50 2 50 0.7% 3.00 [0.64, 14.16] 7
COURAGE 2007 85 1050 95 1043 21.8% 0.89[0.67, 1.18] .
Dakik 1998 1 21 1 23 0.2% 1.10[0.07, 16.43]
DECOPI 2004 6 109 4 103 1.1% 1.42[0.41, 4.88] —
FAME-I1 2012 1 446 3 439 0.3% 0.33[0.03, 3.14]
JSAP 2008 6 188 7 191 1.5% 0.87[0.30, 2.54] —
Legutko 2005 1 44 1 50 0.2% 1.14 [0.07, 17.63]
MASS 1994 1 72 0 72 0.2% 3.00[0.12, 72.44]
MASS-I1 2003 11 205 3 203 1.1% 3.63[1.03, 12.82]
OAT-Trial 2006 87 1082 84 1084 20.7% 1.04 [0.78, 1.38] -
RITA-2 1997 11 504 7 514 1.9% 1.60 [0.63, 4.10] 7
SWISS-11 2007 6 93 22 99 2.3% 0.29[0.12, 0.68]
TIMI 1B 1989 88 1681 77 1658 19.2% 1.13 [0.84, 1.52] ™
TOAT 2002 0 32 1 34 0.2% 0.35[0.01, 8.38]
TOMIIS 1994 1 25 1 19 0.2% 0.76 [0.05, 11.39]
TOPS 1992 0 42 1 45 0.2% 0.36 [0.01, 8.52]
Van den Brand 1992 2 113 3 105 0.5% 0.62 [0.11, 3.63]
Won 2016 6 90 4 87 1.1% 1.45[0.42, 4.96] ]
Total (95% CI) 7163 7126 100.0% 1.02 [0.90, 1.16] ®
Total events 427 420
e 2 _ . 2 _ — —_ 212 = 09 I 1 I i
Heterogeneity: Tau® = 0.00; Chi* = 22.57, df = 23 (P = 0.49); I> = 0% '0.01 0'.1 1'0 100'

Test for overall effect: Z = 0.30 (P = 0.76) Favours [non-acute PCI] Favours [medical therapy]

Figue 3 - Forest plot. Noracute percutaneous coronary intervention versus medical therapy at closest to three mon#ils
cause mortality



Pc 5.8%, RER 10%, o 2.5%, f 20%, D 0% RIS is a Two-sided graph

Cumnulattve
Z-Soore
. 1 Pc 5.8%, RER. 10%, 0. 2.5%, p 20%, D D’f.%ﬂ.‘i = 57109
g \ |
= 7
: \ I
g5 & \ |
g \ I
B 5 \ l
& 8 Lo |
b2 o |
: |
B 1
g
&, B 4
£ I
2 14 |
E 1
E[cu.w*e Number of
-1 patients
(Linear scaled)
LS 4
& 1
g 77 |
B2
I !
5 Ind |
z 5] !
= I
e I
/
_"'l_
i 1
g f i

Figue 4 - Trial Sequential Analysis of neacute percutaneous coronary intervention versus medical therapy orcallise

mortality closest to three months in 24 trialsThe diversityadjusted required information size (RIS) was calculated based on
mortality in the control group of 5.8%; risk ratio reduction of 10% in the experimental group; type | error of 2.5%; and type Il
error of 20% (80% power). No diversity was noted. The required information size was 57109 participants. The cumuetiteZ
(blue line) did notcross the trial sequential monitoring boundaries for benefit or harm (red inward sloping lines). The cumulative
Z-curve did not crossed the innewedge futility line (the innerwedge futility could not be calculated due to too low

information). Additionaly, the cumulative Zscore did not cross the RIS. The green dotted line shows conventional boundaries
(2.5%).

17



Non-acute PCI

Medical therapy

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ACME 1 1992 5 115 3 115 1.8% 1.67[0.41, 6.81]

ACME 2 1997 2 51 6 50 1.5% 0.33 [0.07, 1.54] —
ALKK 2003 3 149 7 151 2.0% 0.43[0.11, 1.65] -
APRICOT-3 2012 1 26 1 23 0.5% 0.88[0.06, 13.35]

AVERT 1999 5 177 4 164 2.1% 1.16 [0.32, 4.24] —
BARI2D 2009 126 798 101 807 13.9% 1.26 [0.99, 1.61] ™
COSTA-RICA-AMI 2001 6 50 7 50 3.2% 0.86 [0.31, 2.37] —
COURAGE 2007 143 1050 128 1043  14.4% 1.11[0.89, 1.39] ™
Dakik 1998 2 21 1 23 0.7% 2.19[0.21, 22.43]

DECOPI 2004 8 109 9 103 3.8% 0.84 [0.34, 2.09] I B
FAME-I1 2012 15 446 14 439 5.4% 1.05 [0.52, 2.16] - T
JSAP 2008 3 188 7 191 2.0% 0.44 [0.11, 1.66] -
Legutko 2005 2 44 3 50 1.2% 0.76 [0.13, 4.33]

MASS 1994 2 72 2 72 1.0% 1.00 [0.14, 6.91]

MASS-I11 2003 16 205 10 203 4.9% 1.58 [0.74, 3.41] —
OAT-Trial 2006 59 1082 52 1084 11.1% 1.14 [0.79, 1.63] T
RITA-2 1997 26 504 13 514 6.1% 2.04 [1.06, 3.92] —
SWISS-I11 2007 11 93 44 99 6.8% 0.27 [0.15, 0.48] —_—

TIMI 1IB 1989 114 1681 108 1658 13.6% 1.04 [0.81, 1.34] -
TOAT 2002 3 32 1 34 0.8% 3.19 [0.35, 29.09]

Van den Brand 1992 3 113 2 105 1.2% 1.39[0.24, 8.18]

VELETI 2009 2 30 1 27 0.7% 1.80[0.17, 18.75]

Won 2016 2 90 3 87 1.2% 0.64 [0.11, 3.76]

Total (95% CI) 7126 7092 100.0% 1.01 [0.83, 1.23]

Total events 559 527 T

Heterogeneity: Tau? = 0.06; Chi? = 36.33, df = 22 (P = 0.03); 1> = 39%
Test for overall effect: Z = 0.09 (P = 0.93)

I

;

0.01

L L
0.1 1 10
Favours [non-acute PCI] Favours [medical therapy]

Figue 5 - Forest plot- Major adverse cardiovascular events at closest to three months

100
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Figue 6 - Trial Sequential Analysis of neacute percutaneous coronary intervention versus medical therapy on major adverse
cardiovascular events closest to three months in 23 trials. The diveradjusted required information size (RIS) was calculated
basel on event rate in the control group of 7.4%; risk ratio reduction of 15% in the experimental group; type | error of 2.5%; ty
Il error of 20% (80% power); and diversity of 37%. The required information size was 31233 participants. The cumutative Z
(blue line) did not cross the trial sequential monitoring boundaries for benefit or harm (red inward sloping lines). The letirei
Z-curve did not cross the RIS. However, the cumulativeufve crossed the innewedge futility line (red outward sloping fies).

The green dotted line shows conventional boundaries (2.5%).
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Non-acute PCI  Medical therapy Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ACME 1 1992 5 115 3 115 1.3% 1.70 [0.40, 7.27]
ACME 2 1997 2 51 6 50 1.0% 0.30 [0.06, 1.56] -
ALKK 2003 3 149 7 151 1.5% 0.42 [0.11, 1.67] —
APRICOT-3 2012 1 26 1 23 0.4% 0.88 [0.05, 14.92]
AVERT 1999 28 177 17 164 5.2% 1.62 [0.85, 3.09] T
BARI2D 2009 187 798 168 807 13.5% 1.16 [0.92, 1.47] ™
COSTA-RICA-AMI 2001 6 50 7 50 2.0% 0.84 [0.26, 2.70] I
COURAGE 2007 143 1050 128 1043 12.9% 1.13[0.87, 1.46] T™
Dakik 1998 2 21 1 23 0.5% 2.321[0.19, 27.59]
DECOPI 2004 6 109 4 103 1.6% 1.44 [0.39, 5.26] ]
FAME-I1 2012 120 446 112 439 11.7% 1.07 [0.80, 1.45] i
JSAP 2008 6 188 7 191 2.2% 0.87[0.29, 2.63] I
Legutko 2005 2 44 3 50 0.9% 0.75[0.12, 4.68]
MASS 1994 2 72 2 72 0.7% 1.00 [0.14, 7.30]
MASS-11 2003 16 205 10 203 3.6% 1.63[0.72, 3.69] —
OAT-Trial 2006 87 1082 84 1084 11.4% 1.04 [0.76, 1.42] 1T
RITA-2 1997 26 504 13 514 4.8% 2.10[1.06, 4.13] B —
SWISS-11 2007 11 96 44 105 4.2% 0.18 [0.09, 0.38]
TIMI 1B 1989 187 1681 168 1658 13.9% 1.11[0.89, 1.38] ™
TOAT 2002 9 32 7 34 2.1% 1.51[0.49, 4.69] I
TOMIIS 1994 1 25 2 19 0.5% 0.35[0.03, 4.23]
TOPS 1992 2 42 3 45 0.9% 0.70 [0.11, 4.41]
Van den Brand 1992 3 113 3 105 1.1% 0.93[0.18, 4.70]
VELETI 2009 2 30 1 27 0.5% 1.86 [0.16, 21.72]
Won 2016 6 90 4 87 1.6% 1.48 [0.40, 5.44] I
Total (95% CI) 7196 7162 100.0% 1.06 [0.89, 1.26] L 2
Total events 863 805

iy 2 . i2 .2 ! 4 1 i
Heterogeneity: Tau® = 0.04; Chi* = 36.86, df = 24 (P = 0.05); I> = 35% o1 o1 T 100

Test for overall effect: Z = 0.68 (P = 0.49)

Figure 7 - Forest plot- Serious adverse events at closest to three months

Favours [non-acute PCI] Favours [medical therapy]
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Figure 8 - Trial Sequential Analysis of neacute percutaneous coronary intervention versus medical therapy on serious adverse
events closest to three months in 25 trials. The diverségljusted required information size (RIS) was calculated based on event
rate inthe control group of 11.1%; risk ratio reduction of 20% in the experimental group; type | error of 2.5%; type Il error of
20% (80% power); and diversity of 27%. The required information size was 9502 participants. The cumulatineeZblue line)

did not cross the trial sequential monitoring boundaries for benefit or harm (red inward sloping lines). The cumulatua\
crossed the RIS. The green dotted line shows conventional boundaries (2.5%).
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Tables

Table 2: Summary of findings table
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