EXPERT REVIEW

91Z1-L021:8°€T0¢ uonuaAidoiny

Immediate vs. delayed stenting in acute myocardial
infarction: a systematic review and meta-analysis

Xavier Freixa'?, MD; Loic Belle?, MD; Lawrence Joseph?, PhD; Jean-Frangois Tanguay', MD;
Géraud Souteyrand’, MD; Philippe L. L"Allier!, MD; E. Marc Jolicceur'*, MD, MSc, MHS

1. Department of Medicine, Montreal Heart Institute, Université de Montréal, Québec, Canada, 2. Division of Cardiology,
Hospital Clinic of Barcelona, University of Barcelona, Barcelona, Spain; 3. CHR d’Annecy - Service de Cardiogie, Metz-Tessy,
France, 4. Division of Clinical Epidemiology, McGill University Health Centre, Québec, Canada; 5. Pole de Cardiologie, CHU
Clermont-Ferrand, Clermont-Ferrand, France

This paper also includes accompanying supplementary data published at the followingwebsite: www.eurointervention.org

Abstract

Aims: To conduct a meta-analysis of studies comparing immediate versus delayed stenting in populations

KEYWORDS

« delayed PCI where primary percutaneous coronary intervention (PCI) or early invasive revascularisation was the initial

o deferred PCI
¢ immediate PCI
e STEMI

mode of reperfusion.

Methods and results: We identified five non-randomised studies and one randomised trial for a total of 590
patients in studies comparing immediate to delayed stenting in populations where primary PCI or early inva-
sive revascularisation was the initial mode of reperfusion. In non-randomised studies, delayed stenting was
associated with a reduction of procedure-related angiographic events (OR=0.13, 95% credible interval [Crl]:
0.03- 0.36). No differences were observed in the rates of major bleeding (OR=0.81, 95% Crl: 0.01-13.42) and
major adverse cardiac events (OR=0.40, 95% Crl: 0.09-1.91), between delayed and immediate stenting. In
one randomised trial, delayed stenting was associated with a reduction in myocardial infarction during hospi-
talisation (39% vs. 60%; relative risk [RR]=0.55, 95% confidence interval [CI]: 0.39-0.80). None of the
patients assigned to delayed stenting experienced a major adverse cardiac event in the interval between the

initial angiogram and the stenting.

Conclusions: Delayed stent implantation is associated with better angiographic outcomes. Randomised tri-
als are required to assess whether delayed stenting translates into better long-term cardiac outcomes.

*Corresponding author: Montréal Heart Institute, 5000 Bélanger Est, Montréal, Québec, HIT 1C8, Canada
E-mail: marc_jolicoeur@icm-mhi.org
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Introduction

During acute coronary syndromes (ACS), stents are frequently used
to stabilise plaques in order to prevent early acute coronary occlu-
sion'? and late restenosis**. Nonetheless, when implanted in the
thrombotic environment typically associated with ACS, stents may
provoke coronary emboli and microvascular obstruction®’. In
patients with myocardial infarction, microvascular obstruction post
stenting is frequent (30%)® and has been associated with larger
infarct size”!® and higher mortality rates!.

Editorial, see page 1119

A mounting body of evidence suggests that delaying stent
implantation may be superior to traditional primary stenting in
thrombus-laden coronary arteries. In this setting, stent implantation
may be deferred until adjunctive anticoagulation and antiplatelet
therapy have allowed thrombus burden meltdown'*!3.

To date, few studies have explored the potential benefit of with-
holding stent implantation in acute myocardial infarction when pri-
mary or early invasive percutaneous coronary intervention (PCI)
strategies were chosen. To our knowledge, there is no prior system-
atic review of these data. We decided therefore to conduct the pre-
sent study in order to appraise critically the impact of immediate vs.
delayed stenting on procedure-related angiographic events, major
bleeding and adverse cardiac events in patients with acute myocar-
dial infarction and patent, yet thrombus-laden coronary arteries.

Methods

In this analysis we primarily sought to assess the quantitative
effects of delayed stenting on procedure-related angiographic
events in patients with acute myocardial infarction. More specifi-
cally, we planned to derive from the analysis an estimate of the odds
ratios for procedure-related angiographic events (primary analysis),
in-hospital major bleeding, and major adverse cardiac events com-

paring both revascularisation strategies.

IDENTIFICATION OF STUDIES

Randomised trials are the preferred source of data for meta-analysis.
Considering the paucity of randomised trials assessing the strategy of
delayed stenting, we elected to include non-randomised studies as well.
The report of the methods presented in this paper are compliant with
the Meta-analysis Of Observational Studies in Epidemiology (MOOSE)
consensus statement for non-randomised studies and the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
consensus statement for the randomised controlled trials®.

Studies comparing immediate to delayed stent implantation in
patients with STEMI and NSTEMI were considered for the system-
atic review. Studies were eligible only when the strategy of reperfu-
sion was either primary PCI (in the case of STEMI) or early invasive
management (in the case of NSTEMI). The initial coronary angiog-
raphy had to be performed before the treatment (immediate vs.
delayed stenting) was assigned. Therefore, studies comparing early
vs. late invasive management following thrombolytics or adjunctive
anticoagulation were not considered in this analysis; these treatment

strategies have been reviewed elsewhere'¢'%.

No restrictions were applied regarding language, sample size or
length of follow-up. Studies were searched (November 2012) using
the MEDLINE, EMBASE, and CENTRAL computerised medical
databases. Search strategies included both the Medical Subject
Heading term (MeSH) and text word searches without language
restriction (Online Table 1A, Table 1B and Table 1C). We searched
reference lists of relevant studies manually for additional publica-
tions. In addition, trial registers including the World Health
Organization (WHO) International Clinical Trial Registry Platform,
clinicaltrial.gov, the ISRCTN register, and the metaRegister of
Controlled Trials were searched for ongoing or completed studies
with potential publication.

Data reported as abstracts, or preliminary reports were not consid-
ered. However, relevant abstracts were screened to see whether they
were followed by a full report. To this end, we searched the years 2000
to 2011 in the American College of Cardiology, American Heart
Association, European Society of Cardiology, Canadian Cardiovascular
Conference, Euro-PCR, and the Transcatheter Cardiovascular Therapeutics
conference proceedings.

Titles and abstracts of relevant studies were manually reviewed to
exclude irrelevant or duplicated publications. The full text of the
remaining articles was read entirely. In case of multiple reports from
the same study population, the publication with the largest sample
size or with the longest follow-up was used. However, multiple
reports of a single study were all reviewed for complementary infor-
mation whenever applicable.

DATA ABSTRACTION AND QUALITY ASSESSMENT

To avoid the possibility that knowledge of the results of the study
influenced the perception of the methods, data from the method
section of each relevant publication were abstracted without knowl-
edge of the results section. The results sections were thereafter
abstracted. At all times, abstracters were blinded to information
which had the potential to influence their judgement (authors, titles,
journal, institution and country of origin). To reduce bias, data for
the methods and for the results section were abstracted on separate
forms, by two independent abstractors (XF and EMJ). Discrepan-
cies between abstractors were solved by consensus.

Data were tabulated in standardised data extraction forms. For
each selected randomised trial, the general quality of reporting of
information was assessed using the validated criteria proposed by
Jiini et al". For each selected non-randomised study, the general
quality of reporting of information was initially assessed using the
STROBE consensus statement®, which was developed for the
reporting of observational epidemiological studies. The specific
risk of bias in non-randomised studies was concomitantly assessed
using the Newcastle-Ottawa scale for cohort studies?' and the vali-
dated checklist proposed by Downs et al?>. For every study, an inde-
pendent quality score was given for the assessment of angiographic
events, major bleeding, and long-term cardiovascular events. Data
were collected on a customised form adapted from the Cochrane
collaboration data collection form for non-randomised studies?'.
Information included the study design, confounding factors,



comparability between groups at baseline, methods used to adjust
for confounding and effect estimates (Online Table 2A and Online
Table 2B). The quality of studies was not used to adjust their weight
in the meta-analysis. Instead quality is reported as an indicator of
the validity.

STATISTICAL ANALYSIS

Differences in study methods, patient characteristics, and
investigator’s practice patterns mean that the effects of delayed treat-
ment are unlikely to be identical across different studies. We there-
fore used a Bayesian hierarchical model which accounts for
between-study variations in odds ratios’. In this model, the probabil-
ity (p) of an event within each group of each study varies. To model
this between-study variability, the logarithms of the odds ratios of
each outcome variable are assumed to have a normal distribution.
The mean of the normal distribution of log odds ratios across studies
therefore represents the average effect in the studies, and the variance
represents the variability between studies. Low-information prior
distributions were used throughout, so that the study data drive the
final inferences. WinBUGS software, version 1.4.3 (MRC Biostatis-
tics Unit, Cambridge, UK) was used for analyses. Forest plots were
produced to display the OR and 95% credible intervals (Crls) for all
major outcomes pooled in our meta-analysis. Credible intervals are
the Bayesian analogue to frequentist confidence intervals. To assess
publication bias, we generated funnel plots of the effect size (pre-
sented as odds ratio) and compared it with the SD for each trial
(Online Figure 1).

SENSITIVITY ANALYSES

For the primary analysis, randomised controlled trials and non-ran-
domised studies were analysed as independent data sets and were
therefore not regrouped into a single meta-analysis. The context
where delayed stenting might have been favoured in observational
studies is an important determinant, possibly biasing the associa-
tion between intervention and outcomes. Recognising this, we
decided to perform sensitivity analyses by combining randomised
trials and non-randomised studies to explore the case for a future
clinical trial and to refine the safety information related to delayed

stenting.

Results

SEARCH RESULTS

The initial search retrieved 6,894 references, the vast majority of
which reported on non-related topics. As shown in Figure 1, the
initial screening retrieved 109 references. A strong proportion of
excluded articles compared either: 1) balloon angioplasty vs. stent-
ing; or 2) early vs. late angiogram following successful thrombolyt-
ics (in the case of STEMI populations); or 3) on early vs. late
invasive management (in the case of NSTEMI populations). Six
studies, one randomised trial*® and five non-randomised stud-
ies'*?*+26 were included in the systematic review, amounting to
a total of 590 enrolled subjects, of whom 283 (48%) were treated
with delayed stenting. The inter-reviewers agreement on study
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6,894 Reports identified
by initial search

6,782 Reports excluded

(non-related topics)

Y

109 Reports examined
in detail

103 Reports excluded

39 PTCAvs. stenting

25 Early vs. late invasive strategy

18 Post-thrombolytics/late angiogram
9 Preliminary report

6 Duplicates

2 Methods paper

2 Rescue PCI

2 Other

>

A 4

6 Original contributions
included in the
meta-analysis:

1 Randomised trial
5 Non-randomised studies

Figure 1. Flow diagram of eligible studies comparing immediate vs.
delayed stenting in patients with acute myocardial infarction. NSTEMI:
non ST-elevation myocardial infarction;, NRS: non-randomised studies;
PCI: percutaneous coronary intervention; PTCA: percutaneous
transcatheter coronary angioplasty;, RCT: randomised controlled trial;
STEMI: ST-elevation myocardial infarction

eligibility was 100%. The quality assessment for the studies
included in this systematic review is reported in Online Tahle 2A
and Online Table 2B.

STUDY CHARACTERISTICS
Of the six studies selected, four enrolled patients with STEMI!3252¢
whereas two enrolled patients with NSTEMI***. The main charac-
teristics of the selected studies are summarised in Table 1. Most
participants were males with an average age varying from 58 to
65 years between studies. Multivessel disease was present in 50%
of the patients, with the left anterior descending artery being most
frequently reported as the culprit artery. While the rates of aspirin
and thienopyridine use were close to 100% in all studies, the rates
of GP IIb/Illa inhibitor use ranged from 39% to 100%.
Study-specific definitions and results for procedure-related angi-
ographic outcomes, major bleeding and adverse cardiac events are
presented in Table 2 and Table 3, respectively. In all studies, angio-
graphic outcomes were ascertained by the operator using the post-
stent angiogram in the infarct-related artery. The criteria for major
bleeding were not disclosed, except in two studies where the TIMI
criteria were used*”2%. In most studies, major adverse cardiac events

included death, reinfarction and target vessel revascularisation.
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Table 1. Study characteristics.

Non-randomised studies

Characteristics Cafri et al® Isaazetal® |Meneveauetal®| Tang etal® Keetal® | Riezehos et al®
2004 (n=106) | 2006 (n=74) | 2009 (n=78) 2011 (n=87) 2012 (n=103) | 2008 (n=142)
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Immediate vs. delayed (numbers) 82 vs. 24 16 vs. 58 39vs. 39 47 vs. 40 50 vs. 53 73 vs. 69
Average age (years) 58 58 62 65 59 62
Inclusion criteria STEMIHTB STEMITIMI0 NSTEMI TIMI 3 STEMI HTB STEMIHTB NSTEMI
Male (%) 73% vs. 19% 73% vs. 79% 74% vs. 77% 60% vs. 47% 76% vs. 81% 70% vs. 74%
Risk factors Diabetes 17% vs. 32% 11% 19vs. 15% 19vs. 15% 14 vs. 17% 19vs. 20%
Dyslipidaemia 47% vs. 50% 43% 62 vs. 64% 49 vs. 37% 20 vs. 24% 38vs. 32%
Smoking history A44% vs. 46% 66% - 57 vs. 47% 28 vs. 24% 38 vs. 39%
Hypertension 37% vs. 50% 38% 49 vs. 44% 51vs. 42% 30 vs. 36% 53 vs. 33%
PVD 2% vs. 12% - - - - 7vs. 4%
Past medical history Multivessel disease 57% vs. 50% - 54 vs. 44% 54 vs. 44% 12vs. 17% 59 vs. 46%
Previous MI 62% vs. 65% 3% 46 vs. 46% 46 vs. 46% 14vs. 11% 21 vs. 26%
Previous PCI 4% - - 6vs. 7% 27 vs. 19%
Previous CABG 4% - - - 11vs. 1%
Infarct- related artery LAD 50% vs. 39% 39% 46 vs. 46% 47 vs. 42% 40 vs. 41% 37 vs. 48%
RCA or LCX 50% vs. 61% 61% 54 vs. 54% 53 vs. 58% 60 vs. 59% 63 vs. 52%
Medication Aspirin - 100% 100% 100% 100% 100 vs. 97%
Thienopyridine - - 100% 100% 100% 100 vs. 99%
GP IIb/llla inhibitors 39% vs. 49% 100% 49% vs. 100%a 94% vs.100% 100 vs. 100% 97% vs. 93%
Adjunctive anticoagulation 100% 100% 100% 100% 100% 100%
Deferral interval (days) 4.9+3 6+3 0.9+0.2 7 7 1-2
Length of stay (days) - - 6.3vs. 6.8 - - 3.9vs. 4.0
Comparative numbers and percentage presented as immediate vs. delayed when available. CABG: coronary artery bypass graft; GP IIb/llla: glycoprotein IIb/llla inhibitors; HTB: high thrombotic
burden; LAD: left anterior descending artery; LCX: left circumflex; MI: myocardial infarction; PCI: percutaneous coronary intervention; PVD: peripheral vascular disease; RCA: right coronary artery

RESULTS OF THE META-ANALYSIS stenting (OR=0.13, 95% Crl: 0.03-0.36) (Figure 2A). On the sensi-
In the meta-analysis of non-randomised trials, delayed stenting was  tivity analysis regrouping randomised and non-randomised studies,
consistent in showing a clinically substantial reduction in adverse =~ the OR for delayed stenting in reducing angiographic events had
procedure-related angiographic events compared to immediate  a similar point estimate, (OR=0.20, 95% Crl: 0.05-063).

Table 2. Angiographic, clinical and bleeding definitions.

Longest availahle

Periprocedural angiographic events Major bleeding Major adverse cardiac events follow-up
Cafri et al* 2004 The combined occurrence of either no-reflow, or distal Not defined The combined occurrence of death or In-hospital stay
embolisation, or acute coronary closure or acute stent myocardial infarction
thrombosis
Isaaz et al”® 2006 The combined occurrence of either final TIMI coronary flow Not defined Not reported In-hospital stay
<3, or acute coronary closure
Meneveau at al’ 2009 | The combined occurrence of either final TIMI coronary flow Not defined The combined occurrence of death or TLR or In-hospital stay
<3 or no-reflow or distal embolisation recurrent ischaemia
Tang et al® 2011 Final TIMI coronary flow <3 Not defined The combined occurrence of death or 6 months
myocardial infarction or TLR or recurrent
ischaemia
Riezebos et al 2009 | Final TIMI coronary flow <3 TIMI criteria® The combined occurrence of death or 6 months

myocardial infarction or TLR.

Ke et al?® 2012 Final MBG <3 TIMI criteria? The combined occurrence of death or 1 year
myocardial infarction or TVR or heart failure

2 Major bleeding was defined using the TIMI criteria as the need for transfusion of >2 units of whole blood or packed red blood cells, intracranial or retroperitoneal haemorrhage,
a fall in haemoglobin 2.5 mmol/I (or 12% of haematocrit) without an identifiable bleeding site, spontaneous or non-spontaneous blood loss associated with 0.2 mmol/I decline of
haemoglobin (or 10% of haematocrit) and vascular surgery for bleeding complications. TLR: target lesion revascularisation; TVR: target vessel revascularisation; ULN: upper limit
of normal
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Table 3. Angiographic and clinical events.

|
g
S
=
(1-]
, 3
. P_erlprocgdural Major bleeding Major adverse cardiac events Unplam_led. §-
Studies angiographic events I D (e T T e revascularisation S
(immediate vs. delayed) - ey - (elay (immediate vs. delayed) N
Cafri et al** 2004 22 (26%) vs. 1 (4.1%) 2(2.3%)vs. 1 (4.1%) 7 (8.5%) vs. 2 (8.3%) Ovs. 0 5
Death O vs. 1 (4.1%) o
MI: NA N
Isaaz et al*®* 2006 7 (43.7%) vs. 2 (3.4%) Ovs. 0 NA Ovs. 0 ;
Meneveau at al?® 2009 9 (23%) vs. 2 (5.2%) 1(2.6%) vs. 2 (5.2%) 3(7.7%) vs. 2 (5.2%) Ovs. 0 >
Death 1 (2.6%) vs. 1 (2.6%)
MI: NA
Tang et al'® 2011 7 (14.9%) vs. O Ovs. 0 Ovs. 0 Ovs.0
Riezebos et al® 2009 4 (5%) vs. 4 (5%) 3 (4%) vs. 6 (9%) 48 (66%) vs. 30 (43%) 2 (3%) vs. 3 (4%)

Death 1 (1%) vs. O
M1 44 (60%) vs. 27 (39%)

Ke et al?® 2012 16 (32%) vs. 5 (9.4%) Ovs. 0 14 (28%) vs. 5 (9.4%) Ovs. 0
Death 1 (2%) vs. 1 (1.9%)
MI 2 (4%) vs. 1 (1.9%)
TVR 3 (6%) vs. O
CHF 8 (16%) vs. 3 (5%)

CHF: cardiac heart failure; MI: myocardial infarction; TVR: target vessel revascularisation

In the non-randomised studies the rates of major bleeding did not  stenting, RR=1.40, 95% CI: 0.86-2.31, Figure 2B), as well as in the
vary between immediate and delayed stenting (OR=0.81, 95% Crl:  sensitivity analysis of all studies combined (OR=2.17, 95% Crl:
0.01-13.42) despite the concomitant use of long-term adjunctive  0.08-142.85).
anticoagulation, although wide credible intervals preclude defini- The rates of major adverse cardiac events did not differ between
tive conclusions. This observation was consistent with the OPTIMA  delayed and immediate stenting strategies in either the main meta-
trial where the differences, although numerically higher, were not  analysis (Figure 2C) or the sensitivity analysis although, once
significantly different (4.1% for immediate vs. 8.7% for delayed < again, wide credible intervals preclude definitive conclusions.

A PERIPROCEDURAL ANGIOGRAPHIC EVENTS
Delayed stenting Immediate stenting 0dds ratio 0dds ratio
Non-randomised studies n/M n/M (95% Crl) (95% Crl)
Cafri et al, 2004 1/24 22/82 — 0.12 (0.02 to 0.93)
Isaaz et al, 2006 2/58 7/16 | B 0.04 (0.01 to 0.26)
Meneveau et al, 2009 2/39 9/39 — 0.18 (0.04 to 0.90)
Tang et al, 2011 2/40 9/47 . 0.22 (0.05t0 1.10)
Ke et al, 2012 5/53 16/50 a— 0.22 (0.07 to 0.66)
Total 12/214 63/234 E = 0.13 (0.03 to 0.36)
A A
0.1 1 5
Delayed stenting better Immediate stenting better

Randomised trials

OPTIMA et al, 2009 4/69 4/13 4+7 1.06 (0.25 to 4.42)

A A
0.1 1 5
Delayed stenting better Immediate stenting better

Figure 2. Forest plots for angiographic events, major bleeding, and adverse cardiac events comparing immediate vs. delayed stenting in acute
myocardial infarction. A) Forest plots for angiographic events comparing immediate vs. delayed stenting in acute myocardial infarction.
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% Delayed stenting Immediate stenting 0dds ratio 0dds ratio
S Non-randomised studies n/M n/M (95% Crl) (95% Crl)
N
g Cafri et al, 2004 1/24 2/82 <t 0.58 (0.05 t0 6.63)
g Isaaz et al, 2006 0/58 0/16 -
o
N Meneveau et al, 2009 2/39 1/39 < > 0.48 (0.04 to 5.60)
N
o> Tang et al, 2011 0/40 0/47 ---
Ke et al, 2012 0/53 0/50 ---
Total 3/214 3/234 T 0.81(0.01 to 13.42)
A A
0.1 1 5
Delayed stenting better Immediate stenting better

Randomised trials

OPTIMA et al, 2009 6/69 3/13 ~|-I—> 2.22 (0.53 t0 9.26)

A A
0.1 1 5
Delayed stenting better Immediate stenting better
3 ADVERSE CARDIAC EVENTS
Delayed stenting Immediate stenting 0dds ratio 0dds ratio
Non-randomised studies n/M n/M (95% Crl) (95% Crl)
Cafri et al, 2004 2/24 7/82 —a— 0.97 (0.19 t0 5.03)
Isaaz et al, 2006 -/58 -/16 ---
Meneveau et al, 2009 2/39 3/39 ——— 0.64 (0.10to 4.11)
Tang et al, 2011 4/40 11/47 a4 0.36 (0.11to 1.24)
Ke et al, 2012 5/53 14/50 <— 0.27 (0.09 to 0.81)
Total 13/214 35/234 <] 0.40 (0.09 to 1.91)
A A
0.1 1 5
Delayed stenting better Immediate stenting better
Randomised trials
OPTIMA et al, 2009 30/69 48/73 . 2.22 (0.20 t0 0.79)
A A
0.1 1 5
Delayed stenting better Immediate stenting better

Figure 2. Forest plots for angiographic events, major bleeding, and adverse cardiac events comparing immediate vs. delayed stenting in acute
myocardial infarction. B) Forest plots for major bleeding comparing immediate vs. delayed stenting in acute myocardial infarction. C) Forest
plots for adverse cardiac events comparing immediate vs. delayed stenting in acute myocardial infarction. Crl: credible interval

In the OPTIMA randomised trial however, delayed stenting was  at six months (43% vs. 66%; RR=0.66, 95 % CI: 0.48-0.91). This dif-
substantially better than immediate stenting in reducing the combined  ference was mostly driven by a reduction in the rates of myocardial
occurrence of death and myocardial infarction and revascularisation  infarction in the delayed stenting group (39% vs. 60%; RR=0.55,




95% CI: 0.39-0.80) defined as any rise in CK-MB exceeding the
upper limit of normal more than once. On the sensitivity analysis
combining all studies, a positive association of borderline signifi-
cance was found between a delayed stenting and a reduction of car-
diovascular events (OR=0.4, 95% CrI: 0.18-1.00).

In terms of safety, none of the 283 subjects assigned to delayed stent-
ing experienced an acute coronary reocclusion in the interval between
the initial reperfusion and stent implantation (average time of 3.7 days).
In one trial, two patients assigned to delayed stenting experienced rest
angina which did not lead to a major adverse cardiac event'.

Discussion

The present systematic review assessed the impact of immediate
versus delayed stenting in acute myocardial infarction. In patients
admitted for STEMI and NSTEMI, delayed stenting (up to seven
days) is associated with a significant reduction in procedure-related
angiographic events and possibly with a reduction in adverse car-
diovascular events. In addition, delayed stenting appears to be safe
and specifically not associated with acute ischaemic events in the
interval between initial angiography and postponed stenting.

Delayed stenting in thrombus-laden coronary arteries has been pro-
posed as a strategy for preventing distal embolism and no-reflow in
acute coronary syndromes'®. Some studies have explored the benefits
of delayed PCI with intensive antithrombotic agents after fibrinolysis
showing angiographic benefits probably linked to the prolonged effect
of the antithrombotic treatment before stenting®-°. The present analy-
sis explores a different population of patients characterised by an early
angiographic assessment of their infarct-related artery. This early
assessment allows a proper evaluation of the coronary anatomy and
permits the performance of intermediate reperfusion strategies, such as
undersized balloon angioplasty or thrombectomy, to obtain an optimal
TIMI 3 flow before delaying stent implantation.

Improved angiographic outcomes provided by delayed stenting,
such as the higher percentage of post-PCI TIMI 3 flow, have been
associated with a reduction in death, myocardial infarction and repeat
revascularisation after PCP'3. A potential mechanical explanation
for the improvement associated with delayed stenting may actually
be the reduction in thrombus burden. In all the studies where quanti-
tative coronary analysis was performed'>**% a significant reduction
in thrombus burden was observed before and after the interval
required for delayed stenting. The OPTIMA randomised trial was
conducted in patients with NSTEMI and reported a significant reduc-
tion in both in-hospital and six-month myocardial infarction although
no differences in angiographic outcomes were seen. However, it is
not clear if angiographic outcomes were properly assessed since
quantitative coronary analysis was not performed, and the high rates
of post-PCI myocardial infarction (60% in immediate vs. 39% in
deferred stenting) contrasted with the low percentages of post-PCI
TIMI <3 flow observed (5% in immediate vs. 6% in deferred stent-
ing). The high incidence of post-PCI myocardial infarction in the
OPTIMA trial was however one of the most controversial points as a
result of the difficulty to distinguish between procedure-related and
on-going myocardial infarction in the immediate PCI strategy. In any
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case, the inclusion of a comprehensive analysis of the thrombotic
burden, quantitative coronary analysis and coronary flow should be
included in the design of future randomised trials.

One of the most reassuring findings was the absence of acute coro-
nary reocclusion in the interval between the initial reperfusion and the
actual stenting. Of note was the pointer towards a reduction in clinical
adverse events and the absence of significant differences in major
bleeding rates among groups although the wide credible intervals pre-
cluded any definite conclusion. Bleeding events and transfusions have
been shown to be independent predictors of mortality in patients with
acute coronary syndromes and in patients undergoing PCI***. Although
the origin of major bleeding is multifactorial, access-related vascular
complications account for an important percentage of bleeding and
they are also associated with a worse prognosis after PCI.
Unfortunately, we were not able to report the vascular access-site infor-
mation as data were not consistently provided.

Beyond reduced odds of distal emboli and microvascular obstruc-
tion, many other potential advantages favouring delayed stenting
could be cited: 1) acute thrombotic plaques, especially in primary
PCI, are associated with a 34-40% rate of acute stent malapposition
as shown in the IVUS analyses?*®. Reducing thrombotic burden before
stenting could not only reduce embolic events but also allow for a
better stent selection which might translate into shorter lengths and
larger diameters. 2) Patients with multivessel disease where surgical
revascularisation could be an option could have their stenting
deferred and reassessed by a multidisciplinary team. 3) Medical com-
pliance could be carefully assessed and allow a better stent selection
(bare metal vs. drug-eluting stents). 4) In about 10% of patients, the
infarct-related coronary lesions might be treated medically without
requiring a stent at all*®. 5) In STEMI cases, the repeated angiogram
may allow treatment of the non-culprit artery in patients with multi-
vessel disease®. 6) Delayed stenting allows for a proper statin load-
ing before the stenting which has been associated with a reduction in
the composite of death, myocardial infarction, unstable angina and
repeat revascularisation after PCI*.

Delayed stenting might potentially prolong the stay of a considera-
ble proportion of patients, especially in cases of NSTEMI where
patients are often discharged the day following stent implantation. A
second intervention might also increase not only the costs but also the
risks of a procedure-related complication. Additionally, in the era of the
new-generation DES in which the risk of stent thrombosis might be
even lower than BMS*, delaying PCI for stent selection (DES vs.
BMS) may be less beneficial. Whether the potential reduction in long-
term adverse events associated with delayed stenting will offset the
costs and potential risks associated with a repeat angiography and a
prolonged hospital stay will have to be formally assessed in a cost-
effective analysis in a randomised trial. Nevertheless, the strategy may
be efficient in patients with STEML.

LIMITATIONS AND FUTURE DIRECTIONS

Our meta-analysis has obvious limitations. First, the studies
included in the analysis were relatively inhomogeneous with regard
to the type of disease treated (STEMI vs. NSTEMI) which might
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have biased the interpretation of the study as a result of the poten-
tial differences in the amount of myocardium at risk, thrombotic
mechanism, difference in pre-infarction angina or presence of mul-
tivessel disease. Second, the deferral interval varied considerably
between studies (from 24 hours to one week) so that it is not pos-
sible to draw a conclusion about the optimal interval between the
index angiogram and stent implantation. Third, the absence of long-
term data in the majority of studies does not allow a meaningful con-
clusion as to the benefit of delayed stenting on hard clinical events
such as congestive heart failure or death. The overall number of avail-
able patient data limits a differential assessment of efficacy between
STEMI and NSTEMI populations. The information enclosed in the
manuscript can nonetheless be considered to help design future ran-
domised trials. Fourth, we did not have access to patient-level data so
that it was not possible to perform multivariable adjusted odds ratios
which would have minimised the risk of inaccurate inference. Finally,
we used a random effects approach wherein the final credible intervals
depend on the sum of between and within study variances. However,
the small number of studies meant that between study variance could
not be well estimated, as it is impossible to estimate accurately a vari-
ance parameter with only five or six data points (studies). We there-
fore used a Bayesian approach which accounts for all uncertainty
inherent in the problem, including the uncertainty in estimated vari-
ance, rather than using a point estimate. This conservative approach
results in wider credible intervals than if another technique had been
used which ignores uncertainty in the variance parameter.

Whether delayed stenting is better than immediate stenting
remains controversial, but this important research question should
soon be answered. No less than four registered trials are proposing
to compare immediate to delayed stenting in acute coronary syn-
drome populations: the PRIMACY trial (NCT01542385), the
MIMI-trial (NCT01360242), the DANAMI-3 trial (NCT01435408),
and the OPTIMASTRATEGY (NCT01462188).

In conclusion, the current study shows that delaying stent implan-
tation in a thrombus-laden coronary artery is associated with better
early angiographic outcomes. These results support conducting
a larger dedicated trial to assess whether delayed stenting translates
into differences in major bleeding rates and better long-term cardiac

outcomes, especially among patients with STEMI.
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Online Table 1A. Search strategy for randomised controlled trials.

MEDLINE

1. randomised controlled trial.pt.

EMBASE
Research strategy for STEMI
1. randomized controlled trial/

Immediate vs. delayed angioplasty

CENTRAL

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

2. exp controlled clinical trial/

2. controlled clinical trial.pt.

3. randomized.ab.

3. randomized.ah.

3. randomized.ab.

4. placebo.ab. 4. trial.ab. 4. trial.ab.

5. drug therapy.fs. 5.1or2or3or4 5.1or2or3or4
6. randomly.ab. 6. late.mp. 6. late.mp.

7. trial.ab. 7. delayed.mp. 7. delayed.mp.
8. groups.ab. 8. deferred.mp. 8. deferred.mp.

9.1or2or3or4or50r6or7or8

9. secondary.mp.

9. secondary.mp.

10. (animals not [humans and animals]).sh.

10. postponed.mp.

10. postponed.mp.

11. 9 not 10

11.60r70r8or9or10

11. postponed.mp.

12.60r70r8o0r9or100r11

12. STEMI.mp. 12. coronary stent*.mp.

13. exp Myocardial Infarction/ 13. 11 and 12 13. coronary stent*.mp.
14.120r13 14. exp ST segment elevation myocardial infarction/ 14.12 and 13

15. coronary stent*.mp. 15. STEMI.mp. 15.5and 14

16. 11 and 15 16. 14 or 15 16. exp Myocardial Infarction/

17.13 and 1617. 15 and 16

1,422 results, 34 selected for review

117 results, 3 selected for review

A4 results, 4 selected for review

1. randomized controlled trial.pt.

Total=38 unique references selected for review

1. randomized controlled trial/

Research strategy for NSTEMI

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

2. controlled clinical trial/

2. controlled clinical trial.pt.

3. randomized.ab.

3. randomized.ab.

3. randomized.ab.

4. placebo.ab.

4. placebo.ab.

4. placebo.ab.

5. drug therapy.fs.

5. drug therapy.ab.

5. drug therapy.ab.

6. randomly.ab.

6. randomly.ab.

6. randomly.ab.

7. trial.ab.

7. trial.ab.

7. trial.ab.

8. groups.ab.

8. groups.ab.

8. groups.ab.

9.1or2or3or4or5o0r6or7or8

9.1or2or3or4or5o0r6or7or8

9.1lor2or3ordor5or6or7or8

10. (animals not (humans and animals)).sh.

10. exp Myocardial Infarction/

10. exp Myocardial Infarction/

11. 9 not 10

11. exp Acute Coronary Syndrome/

11. exp Acute Coronary Syndrome/

12. exp Myocardial Infarction/

12. exp Angina, Unstable/

12. exp Angina, Unstable/

13. exp Acute Coronary Syndrome/

13. NSTEMI.mp.

13. NSTEMI.mp.

14. exp Angina, Unstable/

14. myocardial infarction.mp.

14. myocardial infarction.mp.

15. NSTEMI.mp.

15. acute coronary syndrome.mp.

15. acute coronary syndrome.mp.

16. myocardial infarction.mp.

16. unstable angina.mp.

16. unstable angina.mp.

17. acute coronary syndrome.mp.

17. 0r/10-16

17. 0r/10-16

18. unstable angina.mp.

18. (deferred adj3 stent*).mp.

18. (deferred adj3 stent*).mp.

19. 0r/12-18

19. (deferred adj3 PCI).mp.

19. (deferred adj3 PCI).mp.

20. (deferred adj3 stent*).mp.

20. (postponed adj3 stent*).mp.

20. (postponed adj3 stent*).mp.

21. (deferred adj3 PCI).mp.

21. (postponed adj3 PCI).mp.

21. (postponed adj3 PCI).mp.

22. (postponed adj3 stent*).mp.

22. (late adj3 stent™).mp.

22. (late adj3 stent™).mp.

23. (postponed adj3 PCI).mp.

23. (late adj3 PCI).mp.

23. (late adj3 PCI).mp.

24. (late adj3 stent™).mp.

24. (secondary adj3 stent*).mp.

24. (secondary adj3 stent*).mp.

25. (late adj3 PCI).mp.

25. (secondary adj3 PCI).mp.

25. (secondary adj3 PCI).mp.

26. (secondary adj3 stent*).mp.

26. (delayed adj3 stent*).mp.

26. (delayed adj3 stent*).mp.

27. (secondary adj3 PCI).mp.

27. (delayed adj3 PCI).mp.

27. (delayed adj3 PCI).mp.

28. (delayed adj3 stent*).mp.

28. or/18-27

28. or/18-27

29. (delayed adj3 PCI).mp.

29.9and 17 and 28

29.9and 17 and 28

30. 0r/20-29

29.11 and 19 and 30

307 results, 10 selected for review

459 results, 9 selected for review

140 results, 4 selected for review

Total=14 unique references selected for review
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Online Table 1B. Search strategy for non-randomised studies in STEMI.

MEDLINE

1. Myocardial Infarction/

Research strategy 1

1. Myocardial Infarction/

1. Myocardial Infarction/

2. primary PCl.mp.

2. primary PCl.mp.

2. primary PCl.mp.

3. exp Angioplasty, Balloon, Coronary/

3. exp Angioplasty, Balloon, Coronary/

3. exp Stents/

4, exp Stents/ 4, exp Stents/ 4, stent*.mp.

5. stent*.mp. 5. stent*.mp. 5. percutaneous coronary intervention.mp.
6. percutaneous coronary intervention.mp. 6. percutaneous coronary intervention.mp. 6. PCl.mp.

7. PCl.mp. 7. PCl.mp. 7.30r4

8.4orb 8.4orb 8.20r50r6

9.20r6o0r7 9.20r60r7 9. (deferred adj3 stent).mp.

10. (deferred adj3 stent).mp.

10. (deferred adj3 stent).mp.

10. (deferred adj3 stenting).mp.

. (deferred adj3 stenting).mp.

. (deferred adj3 stenting).mp.

. (postponed adj3 stent).mp.

. (postponed adj3 stent).mp.

. (postponed adj3 stent).mp.

. (postponed adj3 stenting).mp.

. (postponed adj3 stenting).mp.

. (postponed adj3 stenting).mp.

. (delayed adj3 stent).mp.

. (delayed adj3 stenting).mp.

. (delayed adj3 stenting).mp.

. (late adj3 stent).mp.

. (late adj3 stent).mp.

. (late adj3 stent).mp.

. (late adj3 stenting).mp.

. (late adj3 stenting).mp.

. (late adj3 stenting).mp.

11.(
12.(
13.(
14. (delayed adj3 stenting).mp.
15. (
16. (
17.(

. (secondary adj3 stent).mp.

11.(
12.(
13.(
14. (delayed adj3 stent).mp.
15. (
16. (
17.(
18. (

11.(
12.(
13.(
14. (delayed adj3 stent).mp.
15. (
16. (
17.(
18. (

25.21 and 24

. (secondary adj3 stent).mp. . (secondary adj3 stent).mp. 18. (secondary adj3 stenting).mp.
19. (secondary adj3 stenting).mp. 19. (secondary adj3 stenting).mp. 19. 0r/9-18
20. 0r/10-19 20. 0r/10-19 20. STEMIL.mp.
21.3and 20 21.3and 20 21. myocardial infarction.mp.
22. STEML.mp. 22. STEML.mp. 22.10r200r21
23. myocardial infarction.mp. 23. myocardial infarction.mp. 23.20r3ordor5or6
24.1or220r23 24.1or220r23 24.22 and 23
25.21 and 24 25.23 and 19

252 results, 7 selected for review

323 results, 4 selected for review

229 results, 6 selected for review

1. exp Angioplasty, Balloon, Coronary/

Total strategy 1=16 unique references selected for review

1. exp Angioplasty, Balloon, Coronary/

Research strategy 2

1. exp Angioplasty, Balloon, Coronary/

2. PCl.mp.

2. PCl.mp.

2. PCl.mp.

3. primary PCl.mp.

3. primary PCl.mp.

3. primary PCl.mp.

4. (primary adj3 angioplasty).mp.

4. (primary adj3 angioplasty).mp.

4. (primary adj3 angioplasty).mp.

5. (primary adj3 PCI).mp.

5. (primary adj3 PCI).mp.

5. (primary adj3 PCI).mp.

6. (primary adj3 stent).mp.

6. (primary adj3 stent).mp.

6. (primary adj3 stent).mp.

7. (primary adj3 stenting).mp.

7. (primary adj3 stenting).mp.

7. (primary adj3 stenting).mp.

8. exp Myocardial Infarction/

8. exp Myocardial Infarction/

8. exp Myocardial Infarction/

9. myocardial infarction.mp.

9. myocardial infarction.mp.

9. myocardial infarction.mp.

10. STEMI.mp. 10. STEMI.mp. 10. STEMI.mp.
11. or/4-7 11. or/4-7 11. or/4-7
12.0r/8-10 12.0r/8-10 12.0r/8-10

13. percutaneous coronary intervention.mp.

13. percutaneous coronary intervention.mp.

13. percutaneous coronary intervention.mp.

14.1or20r30r13

14.1or20r30r13

14.1or20r30r13

15. delayed. m_titl.

15. delayed.m_titl.

15. delayed. m_titl.

16. late.m_titl.

16. late.m_titl.

16. late.m_titl.

17. deferred.m_titl.

17. deferred.m_titl.

17. deferred.m_titl.

18. secondary.m_titl.

18. secondary.m_titl.

18. secondary.m_titl.

19. minimalist.m_titl.

19. minimalist.m_titl.

19. minimalist.m_titl.

20. or/15-19 20. 0r/15-19 20. or/15-19

21. 14 and 11 21. 14 and 11 21. 14 and 11
22.12 and 21 22.12 and 21 22.12 and 21
23. MIML.mp. 23. MIML.mp. 23. MIML.mp.

24. «minim*».m_titl.

24. «minim*».m_titl.

24. «minim*».m_titl.

25.20 0r 23 or 24

25.20 0r 23 or 24

25.20 0r 23 or 24

26.22 and 25

26.22 and 25

26.22 and 25

86 results, 13 selected for review

76 results, 5 selected for review

15 results, 1 selected for review

Total Strategy 2=14 unique references selected for review




Online Table 1C. Search strategy for non-randomised studies in NSTEMI.

MEDLINE

1. unstable angina.mp

Research strategy 1
1. unstable angina.mp

Immediate vs. delayed angioplasty

CENTRAL

1. unstable angina.mp

2. acute coronary syndrome.mp

2. acute coronary syndrome.mp

2. acute coronary syndrome.mp

3. myocardial infarction.mp

3. myocardial infarction.mp

3. myocardial infarction.mp

4. NSTEML.mp

4. NSTEML.mp

4. NSTEML.mp

5. exp angina, unstable/

5. exp angina, unstable/

5. exp angina, unstable/

6. exp acute coronary syndrome/

6. exp acute coronary syndrome/

6. exp acute coronary syndrome/

7. exp Myocardial Infarction/

7. exp Myocardial Infarction/

7. exp Myocardial Infarction/

8.0r/1-7

8.or/1-7

8.or/1-7

9. exp Angioplasty, Balloon, Coronary/

9. exp Angioplasty, Balloon, Coronary/

9. exp Stents/

10. exp Stents/

10. exp Stents/

10. stent*.mp

11. stent*.mp

11. stent*.mp

111. percutaneous coronary intervention.mp

. (secondary adj3 stent*).mp.

21. (secondary adj3 stent*).mp.

21. (secondary adj3 PCI).mp

. (secondary adj3 PCI).mp

22. (secondary adj3 PCI).mp

22. (delayed adj3 stent*).mp.

12. percutaneous coronary intervention.mp 12. percutaneous coronary intervention.mp 12. PCl.mp

13. PCl.mp 13. PCl.mp 13. or/9-12

14. 0r/9-13 14. 0r/9-13 14. (deferred adj3 stent*).mp.
15. (deferred adj3 stent*).mp. 15. (deferred adj3 stent*).mp. 15. (deferred adj3 PCI).mp.

16. (deferred adj3 PCI).mp. 16. (deferred adj3 PCI).mp. 16. (postponed adj3 stent*).mp.
17. (postponed adj3 stent*).mp. 17. (postponed adj3 stent*).mp. 17. (postponed adj3 PCI).mp.
18. (postponed adj3 PCI).mp. 18. (postponed adj3 PCI).mp. 18. (late adj3 stent*).mp.

19. (late adj3 stent*).mp. 19. (late adj3 stent*).mp. 19. (late adj3 PCI).mp.

20. (late adj3 PCI).mp. 20. (late adj3 PCI).mp. 20. (secondary adj3 stent*).mp.
21 (

22. (

23. (delayed adj3 stent*).mp.

23. (delayed adj3 stent*).mp.

23. (delayed adj3 PCl).mp

24. (delayed adj3 PCl).mp

24. (delayed adj3 PCl).mp

24. 0r/14-23

25. or/15-24

25. 0r/15-24

25.8and 13 and 24

26.8 and 14 and 25

26.8 and 14 and 25

652 results, 3 selected for review

1,056 results, 24 selected for review

141 results, 2 selected for review

1. unstable angina.mp.

Total=24 unique references selected for review

1. unstable angina.mp.

Research strategy 2

1. unstable angina.mp.

2. acute coronary syndrome.mp.

2. acute coronary syndrome.mp.

2. acute coronary syndrome.mp.

3. myocardial infarction.mp.

3. myocardial infarction.mp.

3. myocardial infarction.mp.

4. NSTEMI.mp.

4. NSTEMI.mp.

4. NSTEMI.mp.

5. exp angina, unstable/

5. exp angina, unstable/

5. exp angina, unstable/

6. exp acute coronary syndrome/

6. exp acute coronary syndrome/

6. exp acute coronary syndrome/

7. exp Myocardial Infarction/

7. exp Myocardial Infarction/

7. exp Myocardial Infarction/

8.or/1-7

8.or/1-7

8.or/1-7

9. exp Angioplasty, Balloon, Coronary/

9. exp Stents/

9. exp Stents/

10. exp Stents/

10. stent*.mp.

10. stent*.mp.

11. stent*.mp.

11. percutaneous coronary intervention.mp.

11. percutaneous coronary intervention.mp.

12. percutaneous coronary intervention.mp. 12. PCl.mp. 12. PCl.mp.

13. PCl.mp. 13. or/9-12 13. or/9-12

14. 0r/9-13 14. delayed.m_titl. 14. delayed. m_titl.
15. delayed. m_titl. 15. late.m_titl. 15. late.m_titl.

16. late.m_titl. 16. deferred.m_titl. 16. deferred.m_titl.

17. deferred.m_titl.

17. secondary.m_titl.

17. secondary.m_titl.

18. secondary.m_titl.

18. postponed.m_titl.

18. postponed.m_titl.

19. postponed.m_titl.

19. minimalist.m_tit].

19. minimalist.m_tit].

20. minimalist.m_titl.

20. «minim*».m_titl.

20. «minim*».m_titl.

21. «minim*».m_titl.

21. or/14-20

21. 0r/14-20

22. 0r/15-21

22.8and 13 and 21

22.8and 13 and 21

23.8and 14 and 22

23. stent thrombosis.m_titl.

23. stent thrombosis.m_titl.

24, stent thrombosis.m_titl.

24.22 not 23

24.22 not 23

25.23 not 24

685 results, 8 selected for review

823 results, 6 selected for review

96 results, 2 selected for review

Total=7 unique references selected for review
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Online Table 2A. Quality assessment scale for non-randomised studies included in this systematic review.

Cafrietal | Isaaz etal [Meneveauet| Tangetal | Keetal

SIS 2004° 2006° | al2009° | 2011 | 2012%

Newcastle-Ottawa Scale?

Selection*
1. Representativeness of the exposed cohort A A A A A
2. Selection of the non-exposed cohort A A A A A
3. Ascertainment of exposure A A A A A
4, Demonstration that outcome of interest was not present at start of study A A A A A
Comparability"
5. Comparability of cohorts on the basis of the design or analysis A A A A A
Outcomes*
6. Assessment of outcome D D B A B
7. Was follow-up long enough for outcomes to occur A A A A A
8. Adequacy of follow-up of cohorts A A A A A
Reporting
1. Hypothesis/aim described Y Y Y Y Y
2. main outcomes described Y N Y Y Y
3. Inclusion/exclusion criteria N Y Y Y Y
4. Intervention of interest Y Y Y Y Y
5. Distribution of confounder between groups N N Y Y Y
6. Main finding described Y Y Y Y Y
7.1QR or SD or SEM Y Y Y Y Y
8. Adverse events Y Y Y Y Y
9. Loss of follow-up characteristics Y Y Y Y Y
10. Exact p-value (or <0.001) Y Y Y Y Y
External validity
11. Asked to participate N Y N Y Y
12. Representative of entire population Y Y Y Y Y
13. Staff, place, facilities Y Y Y Y Y
Internal validity-bias
14. Blinding subjects N N N N N
15. Blinding readers N N N N N
16. Where post-hoc analysis specified N N N N N
17. Adjusting for length of follow-up Y Y Y Y Y
18. Compliance Y Y Y Y Y
19. Main outcome representative or appropriate Y Y Y Y Y
Internal validity-Confounding
20. Same population Y N Y Y Y
21. Same time Y Y Y Y Y
22. Adjusted analyses over main outcome N N Y N N
23. Loss of follow-up taken into account Y Y Y Y Y
Power
24. Did the study have sufficient power to detect a clinically important effect where the Y Y Y Y Y
probability value for a difference being due to chance is less than 5%7
*Selection 21: (1) Representativeness of the exposed cohort: A, truly representative of the average patient with ischaemic heart disease; B, somewhat representative of the average
patient with ischaemic heart disease; C, selected group; and D, no description of the derivation of the cohort. (2) Selection of the non-exposed cohort 21: A, drawn from the same
community as the exposed cohort; B, drawn from a different source; and C, no description of the derivation of the non-exposed cohort. (3) Ascertainment of exposure 21: A, secure
record (e.g., surgical records); B, structured interview; C, written self-report; and D, no description. (4) Demonstration that outcome of interest was not present at start of study 21:
A, yes; B, no. "Comparability: (5) Comparability of cohorts on the basis of the design or analysis 21: A, study controls for comorbidities; B, study controls for additional risk factors
(such as age and severity of illness); and C, not done. *Outcome: (6) Assessment of outcome 21: A, independent blind assessment; B, record linkage; C, self-report; and D, no
description. (7) Was follow-up long enough for outcomes to occur 21: A, yes; B, no. (8) Adequacy of follow-up of cohorts 21: A, complete follow-up - all subjects accounted for; B,
subjects lost to follow-up unlikely to introduce bias (small number lost), follow-up rate higher than 90%, or description provided of those lost; C, follow-up rate 90% or lower
(select an adequate percentage) and no description of those lost; and D, no statement. Y: Yes; N: No




Immediate vs. delayed angioplasty

Online Table 2B. Quality assessment scale for randomised controlled trials included in the systematic review.

Trial: Riezebos et al.?3
Selection 1. Was allocation adequate? Mean-central site, numeric code, opaque envelopes, drugs prepared by Y Y
pharmacy.
2. Was an adequate method of randomisation described? N N
3. Were groups similar at the start of the study? Y Y
Performance | 4. Were the patients/caregivers blinded to the intervention? N N
Detection 5. Was the outcome ascertained blindly? N N
Attrition 6. What percentage was lost at follow-up? 0 0
7. Were all patients analysed in the group to which they were assigned (intention-to-treat analysis)? Y Y
Angiographic events Major bleedings Adverse cardiac events
Funnel plot with the 95% confidence limits Funnel plot with the 95% confidence limits Funnel plot with the 95% confidence limits
001 00 0001
© © ©
£ £ =
Boz 3% G,
s} © o
& £ 04+ £
2" 2 20
Z 064 =
o o o o
5061 s e s
kS B087 Bo6
> o > =
Sog S S
S0 *® - 1.0 °
S ° S S
o kel 0.8 o
c c c
$10 812 S
[2) o (2] o o w o
T T T T T T T T T T T T T
-1 0 1 2 0 1 2 3 4 -1 0 1 2
Effect estimate (Odds ratio) Effect estimate (Odds ratio) Effect estimate (Odds ratio)

Online Figure 1. Assessment of publication bias. Funnel plots for angiographic events, major bleeding and adverse cardiac events presenting

effect estimate vs. standard deviation of effect estimate and 95% confidence interval showing the publication bias and the consistency of the

study results around the mean outcomes.
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