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Short- versus Long-term Dual Anti-platelet Therapy (DAPT) in Secondary Prevention for Ischaemic

Stroke — A Network Metanalysis



Abstract

Aim
This review aimed to compare the efficacy and safety of short-term (=< 3 months) and long-term (>=1 year)
dual-antiplatelet therapy (DAPT) in secondary prevention for ischaemic stroke.

Methods and results

We searched MEDLINE, EMBASE (Ovid), PubMed, Cochrane Library, ClinicalTrials.gov and Google Advanced
Search for randomised controlled trials. The population consisted of patients with recent ischaemic stroke or
transient ischaemic attack. The intervention was DAPT with a combination of aspirin, clopidogrel and
dipyridamole compared to either aspirin or clopidogrel in monotherapy. The primary outcome was the rate of all
recurrent stroke (ischaemic and haemorrhagic). Secondary outcomes were ischaemic stroke, all bleeding,
severe bleeding, all-cause death, cardiovascular death and myocardial infarction. Data were pooled by network

metanalysis and pairwise metanalyses.

Sixteen studies with 55,261 participants were included. Compared to aspirin, DAPT with aspirin clopidogrel
decreased the risk of recurrent stroke (short-term OR 0.67, 95%Cl 0.58-0.77; long-term OR 0.84, 95%CI 0.70-
1.01) at the expense of increased risk of bleeding (short-term OR 1.76, 95%CI 1.26-2.46; long-term OR 2.25,
95%CI 1.97-2.57). DAPT with aspirin clopidogrel and clopidogrel in monotherapy had similar long-term risk of
recurrent stroke (OR 0.98, 95%CI 0.83-1.14), but DAPT was associated with increased risk of bleeding (OR
2.77, 95%Cl 2.21-3.46). Network metanalysis showed that short-term aspirin clopidogrel DAPT had the best
risk-benefit profile, followed by long-term aspirin clopidogrel DAPT and clopidogrel alone. Aspirin dipyridamole
DAPT was less effective.

Conclusion
Short-term DAPT had better risk-benefit profile than long-term DAPT.
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Introduction

Dual anti-platelet therapy (DAPT) with aspirin, clopidogrel or dipyridamole in combination is established in the
management of ischaemic stroke. There is however uncertainty on the optimal duration of DAPT for the

secondary prevention of stroke.

Guidance from the AHA/ASA (1) supports the use of DAPT for 21 days or for a period of up to 90 days from
symptoms onset. The class of recommendation (Ila) and level of evidence (B) are both moderate. The UK
NICE guidance (2) is even more vague as it states that people who have had an ischaemic stroke or transient
ischaemic attack (TIA) should be treated with clopidogrel or dipyridamol in monotherapy or in combination with
aspirin (DAPT) with an “option to continue treatment until they and their clinicians consider it appropriate to

stop”.

No trials have compared short vs. long-term DAPT in this context. The rationale of this review was to highlight
indirect evidence on the comparative efficacy of short-term vs long-term DAPT by performing a network

metanalysis.

The research question and objective were framed as follows (PICOS acronym) (3): in patients with ischaemic
stroke or TIA (P = population), short-term DAPT (<3 months), long-term DAPT (>= 1 year) (I = intervention) and
monotherapy (either aspirin or clopidogrel) (C = comparison) were evaluated. Prevention of recurrent stroke
was the primary efficacy measure (O = outcome). Prevention of ischaemic stroke, all bleeding, severe bleeding,
all-cause death, cardiovascular death and myocardial infarction were secondary outcomes. Evidence was

derived from randomized controlled trials (RCTs) (S = study design).



Methods

Participants

We identified RCTs with results in English comparing antiplatelet monotherapy vs. DAPT (aspirin, clopidogrel,
dipyridamole) in adult (>17 years) patients with a previous ischaemic stroke or transient ischaemic attack (TIA),
for the secondary prevention of stroke. Studies of patients receiving intra-arterial treatment, with acute
myocardial infarction, coronary artery stenting or coronary artery bypass grafting, with atrial fibrillation,

prosthetic heart valves or congenital conditions were excluded.

Interventions
Aspirin clopidogrel and aspirin dipyridamole vs either aspirin or clopidogrel monotherapy were included. Triple
antiplatelet treatment, as well as trials evaluating placebo are losing importance in contemporary practice and

were excluded.

Outcome measures

The observation and follow-up period had to be >= 7 days, i.e. beyond the immediate management of stroke.
Trials were categorized into short-term (treatment and follow-up up to 3 months) and long-term (equal to or
longer than 1 year), based on contemporary consensus as in practice guidelines (1). The rate of recurrent
stroke was evaluated as primary outcome, including ischaemic, haemorrhagic and fatal and nonfatal stroke.
Ischaemic stroke, all-cause death, cardiovascular death and myocardial infarction were secondary efficacy
outcomes. All bleeding and severe bleeding were safety outcomes (definitions in Table S1). Only RCTs
reporting at least one of these clinical outcomes were considered. RCTs reporting only aggregate or surrogate

outcomes were excluded.

Electronic searches

MEDLINE, EMBASE (Ovid), PubMed, Cochrane Library, ClinicalTrials.gov were searched for RCTs up to 15
August 2018, with restriction to Human studies in English language. Search strategy/terms are shown in Table
S2. Google Advanced Search was used for relevant grey literature. References from articles, reviews and

study protocols were manually checked.

Selection
Studies were independently searched and selected by two Authors (FP and PA). Cases of disagreement were
discussed in consensus involving the other two Authors (MM and SD). References were rejected if it could be

determined from the title/abstract that they were not suitable. Full text was obtained in all other cases.

Data extraction

e General: title, authors, report/publication year, duplicate publication

e Participants: total number and number in comparison groups, age, similarity at baseline, losses to follow-up

e Intervention and Comparison: drug name, treatment onset since qualifying stroke, duration of
treatment/follow-up, dose

e Outcome: recurrent stroke and secondary outcomes (Table S1)



e Study design and characteristics: duration, allocation concealment, blinding, intention-to-treat (ITT) analysis,

loss to follow-up

Risk of bias within studies

Within-study risk of bias (4) was assessed according to criteria defined in the Risk of Bias tool (RoB2.0) (5)
using free software (RevMan 5.2). Commercial studies were not automatically deemed at high risk. Studies
were not rejected on subjective quality criteria other than study design different from RCTs or lack of ITT

analysis.

Bias across studies

Bias(es) that may affect the cumulative evidence (publication, selective reporting, industry funding) were
evaluated using contour enhanced and comparison-adjusted funnel plots (if >10 studies). The comparison-
adjusted funnel plot accounted for the fact that in network metanalysis each set of studies estimated a different

summary effect.

Qualitative analysis
Data were extracted as dichotomous variables expressed as event rates in each arm. No studies were cluster
randomized trials. The non-pertinent arm in multi-arm RCTs (e.g. placebo arm) was excluded. GRADE criteria

were applied to rank the quality of each outcome (6).

Statistical analysis

Network metanalysis was undertaken if participants, treatments and clinical questions were deemed similar
enough for meaningful data pooling. The network model was fit using commercial software (STATA/SE 15.0).
Relative effect sizes were calculated as odds ratios (ORs) with 95% confidence intervals (Cls). We used a fixed
effect model applying only inverse variance (I-V) weighting and a random-effects model weighting using the
DerSimonian and Laird (D+L) model to account for heterogeneity. The surface under the cumulative ranking

curve (SUCRA) probabilities were used to rank treatments.

The network results were assessed for inconsistency and compared with pairwise metanalyses (applying both
fixed effect and random effects models to evaluate heterogeneity). The percentage of variability attributable to

heterogeneity was expressed by the |2 statistic.

Sensitivity analysis was pre-specified to explore if results were sensitive to restriction to low risk of bias studies.

A post-hoc analysis evaluated if results were sensitive to the time of treatment onset from the qualifying stroke.



Results

Identification, eligibility and characteristics of the included studies

The initial search (Table S2) identified 13,442 outputs. The study selection process (Figure 1) followed the
PRISMA statement (7). After excluding 5 full-text studies (8-12), 16 RCTs (13-28) with 55,261 patients with
previous ischaemic stroke/TIA as qualifying event were included. The number of study participants ranged from
98 to 20,332. The treatment onset period ranged from <12h to 60 months (Table 1).

Risk of bias within studies
Six/18 trials were judged at overall low risk of bias, 5/18 at unclear risk, 5/18 at high risk of bias (Table S3).

Bias across studies
In the contour enhanced funnel plot (Figure S1-A) studies were missing in the middle and lower right area of
non-significance, making publication bias or selective outcome bias plausible. The comparison-adjusted funnel

plot (Figure S1-B) was asymmetric suggesting potential bias from small-study effects in the network.

Qualitative review and pairwise metanalyses

Seven/16 studies were short-term comparisons of DAPT vs monotherapy, 9/16 studies were long-term
comparisons. There were no mid-term comparisons providing treatment effects between 3 months and 1 year.
According to GRADE criteria (6), the quality of evidence was low for bleeding and moderate for all other

outcomes.

Recurrent stroke (Figure 2)

Fourteen/16 trials reported on recurrent stroke. Two/16 (ESPRIT, CLAIR) used a combined outcome hence
could not be included (Table 1). Short DAPT with aspirin clopidogrel was associated with decreased stroke
recurrence compared to aspirin (OR 0.67, 95%CI 0.58-0.77; participants = 11,273; studies = 6). Cls were
overlapping suggesting consistency (12=0%). Long DAPT with aspirin clopidogrel was not more effective than
clopidogrel (OR 0.98, 95%CI 0.83-1.14; participants = 7599; MATCH) and findings were only borderline
significant for long DAPT with aspirin clopidogrel when compared to aspirin alone (OR 0.84, 95%CI 0.70-1.01;
participants = 7,340; studies = 2). No better efficacy was seen for long aspirin dipyridamole compared to aspirin
(OR 0.96, 95%CI 0.69-1.33; participants = 5,880; studies = 4) despite high heterogeneity (12=64%), nor
compared to clopidogrel (OR 1.02, 95%CI 0.93-1.12; participants = 20,332; PROFeSS). The stated pooled

ORs were derived from a random-effects model given the likely genuine differences in treatment effects.

Ischaemic stroke (Figure S2-A)

Nine/16 trials reported on ischaemic stroke. Short aspirin clopidogrel significantly decreased ischaemic stroke
compared to aspirin (OR 0.68, 95%CI 0.58-0.79; participants = 10,510; studies = 4; 1>=0%). Long aspirin
clopidogrel was more effective than aspirin (OR 0.79, 95%CI 0.65-0.96; participants = 7,340; studies = 2;
12=0%), but not more than clopidogrel (OR 0.92, 95%CI 0.79-1.08; participants = 7599; MATCH).



All bleeding (Figure S2-B)

Fourteen/16 trials reported on all bleeding. Aspirin clopidogrel DAPT caused increased bleeding: the increase
was 2.77-fold for long-term aspirin clopidogrel vs clopidogrel (OR 2.77, 95%CIl 2.21-3.46; participants = 7599;
MATCH), 2.25-fold for long-term aspirin clopidogrel vs aspirin (OR 2.25, 95%CI 1.97-2.57; participants = 7,340;
studies = 2), 1.76-fold for short-term aspirin clopidogrel vs aspirin (OR 1.76, 95%CI 1.26-2.46; participants =

11,178; studies = 6). The trials of aspirin dipyridamole did not report increased bleeding.

Severe bleeding (Figure S2-C)

Thirteen/16 trials reported on severe bleeding. Short aspirin clopidogrel was associated with a two-fold
increase in severe bleeding compared to aspirin (OR 2.13, 95%CI 1.14-3.98; participants = 10,608; studies =
3). The same was observed for long-term aspirin clopidogrel vs clopidogrel (OR 1.99, 95%CI 1.40-2.81;
participants = 7599; MATCH). The other trials did not report increased severe bleeding.

All-cause death, cardiovascular death, myocardial infarction (Figure S2-D E F)
Thirteen/16 trials reported on all-cause death, 7 on cardiovascular death, 12 on myocardial infarction. No

differences were shown for these outcomes.

Network metanalysis

There was one closed quadrilateral loop (aspirin - long-term aspirin clopidogrel - long-term aspirin dipyridamole
- clopidogrel) (Figure 3).

The comparison long-term aspirin dipyridamole vs aspirin had the largest contribution in the network (27.9%)
(Figure S3). The difference between direct and indirect comparisons appeared small (ratio of odds ratio, ROR
=1.001, 95%CI 1.0-1.06) without inconsistency (Figure S4).

The indirect comparison aspirin clopidogrel vs aspirin reduced recurrent stroke in the short-term (OR difference
-0.03, 95%CI -0.04, -0.01) (Figure 4). The direction of effect was the same as in the direct comparisons, the
entity was attenuated. For aspirin dipyridamole there was no benefit, also in keeping with direct comparisons.
The indirect comparison between short-term and long-term DAPT, i.e. the main research question of this
review, did not show evidence in favour of either treatment as the estimates’ Cls crossed the line of no effect,

suggesting that hypothetical future studies might favour either short or long-term DAPT.

According to the SUCRA hierarchy (Table 2, Figure 5), short-term aspirin clopidogrel displayed the best risk-
benefit profile with the best rank for reducing stroke (probability of 85.7%) and the 4t rank for avoiding all
bleeding (37.9%). Long-term aspirin clopidogrel was 2 for efficacy (40.4%) and worst for safety (98.0%).

Clopidogrel was 3 for efficacy (30.7%) but was ranked first to avoid severe bleeding (92.9%).

Sensitivity analyses

Studies at high or unclear risk of bias reported larger effect estimates and wider Cls (Figure S5-A). Patients
started on DAPT within 48h of the qualifying stroke had lower recurrence of stroke (OR 0.72, 95%CI 0.60-0.86)
compared to patients started at a later time (OR 0.92, 95%CI 0.80-1.06) (Figure S5-B). Random-effects
univariate metaregression confirmed the association between recurrent stroke and treatment onset, which

became borderline significant after adjusting for risk of bias in individual trials (Table S4).



Discussion

Main findings

This network metanalysis aimed to provide evidence-based hierarchies of the efficacy and safety of long-term
and short-term DAPT with two drugs among aspirin, clopidogrel and dipyridamole for the secondary prevention
of stroke in patients with previous stroke or TIA, using monotherapy with aspirin or clopidogrel as comparison.
Although this study did not permit to strongly establish the superiority of a treatment over the other, short-term
DAPT with aspirin clopidogrel had better risk-benefit profile (best for efficacy, 4t for safety) compared to long-
term aspirin clopidogrel (2" for efficacy, worst for safety). Long-term monotherapy with clopidogrel alone

appeared less effective than DAPT but safer (3 for efficacy, best for safety against severe bleeding).

Broader landscape

A strength of network metanalysis is the ability to combine direct and indirect evidence about the treatments
under evaluation. Previous studies selectively looked at either the short-term or long-term efficacy of anti-
platelet treatments. Concerning short-term efficacy, a metanalysis by Wong et al. (29) including 14 RCTs and
9012 patients reported that DAPT was more effective than monotherapy in reducing stroke recurrence in
patients with a qualifying stroke in the previous 72hrs, in keeping with this study. A pairwise metanalysis by
Hao et al. (30) included 3 RCTs and 10447 patients, who were given either DAPT with aspirin clopidogrel or
aspirin within 24hrs from the qualifying stroke and were followed-up for 3 months. This study too found that
DAPT was more effective than monotherapy in preventing recurrent stroke especially within 21 days of
randomisation.

Concerning long-term efficacy, a metanalysis by Lee et al. (31) of 7 RCTs and 39,574 patients reported that
DAPT lasting more than 1 year was not associated with reduced risk of recurrent stroke but with higher risk of
bleeding compared with clopidogrel in monotherapy.

A network metanalysis by Xie et al. (32) compared several long-term antiplatelet treatments, in the form of
DAPT and monotherapy. In that study, long-term DAPT with aspirin clopidogrel was ranked the best type of
DAPT and outperformed long-term aspirin dipyridamole, in keeping with this study. In contrast to this study, Xie
et al. (32) did not evaluate short-term DAPT and included long-term treatment with a larger number of
monotherapy drugs. Particularly trials of cilostazol were included, a drug licensed in China and East Asia but
not in the US and Europe. The efficacy and safety of cilostazol were tested in East Asian patients, a group at
increased risk of stroke, but not in Western populations. The excellent efficacy of cilostazol found by Xie et al.
(32) was not generalizable to other populations and countries therefore was not included in this review.

A pairwise metanalysis by Zhang et al. (33) included 8 RCTs and 20,728 patients. DAPT with aspirin
clopidogrel was stratified according to short- or long-term duration. Long-term DAPT was not more effective
than short-DAPT in the prevention of stroke. The pairwise metanalyses and treatment ranking performed in the

present study updated, extended and confirmed the findings by Zhang et al. (33).

Assumptions and limitations

This study had limitations calling for caution in interpretation. Some may be related to clinical assumptions,
definitions and consequent heterogeneity. Some limitations may be due to biases.

We made two important assumptions. Firstly, this review included short-term effects of short-term treatments
derived from short follow-up studies and compared them with long-term effects of long-term treatments derived

from long follow-up studies. Long follow-up studies in patients receiving short-term treatment were unavailable.
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While this review aimed to overcome such a constraint due to the unavailability of directly observed data,
findings should be interpreted with caution.

Secondly, this review focused on comparing short-term vs long-term DAPT. Monotherapy was assumed inferior
to DAPT, in keeping with contemporary clinical practice (1). Previous metanalyses (29, 34) suggested that it
was the number of drugs (in terms of two drugs vs one - not which one) to determine efficacy. This study did
not compare monotherapies between themselves or long vs short monotherapy. Studies were coded based on
short or long DAPT duration, drug combination (among aspirin, clopidogrel, dipyridamole) and monotherapy
drug used as comparison (either aspirin or clopidogrel). The duration of the latter (which depended on trial’'s
follow-up period) was not coded. This allowed the formation of one closed loop in the network.

We also acknowledge some potential bias(es). Studies at high or unclear risk of bias reported higher effect
estimates. Publication bias appeared plausible, although it did not occur more often in commercial studies.
Spuriously inflated effects in small studies, heterogeneity according to study size (e.g., intervention more
intense, patients sicker in small studies), artefacts or chance may also have caused bias (35).

The time of treatment onset was a likely explanation for heterogeneity. While some studies had instated DAPT
within 48h of the qualifying stroke, leading to better efficacy in stroke prevention, some had lenient inclusion
criteria and allowed treatment to be instated in participants up to 60 months after the qualifying stroke.

Despite relatively narrow age range (63-70 years), differences in trial populations could not be excluded. The
studies’ publication dates spanned from 1983 to 2018. Some studies had geographic origin which may have
conferred increased risk (e.g., JASAP was a Japan-only study). It was plausible that definitions for clinical
events and states for patients, determining eligibility and outcomes, varied over time or were applied more or
less stringently. It is exemplary that much less heterogeneity was found for outcomes such as “myocardial
infarction” compared to “bleeding” for instance, as the definition of “bleeding” could have been less
standardized in the different studies. The dose of certain medications (notably aspirin) varied, also reflecting
changes over four decades. Changes in treatment of important comorbidities may have played a role as effect
modifier, for instance more intense uptake of statins and anti-hypertensive drugs with effect on cardiovascular
events.

In this network metanalysis there was one quadrilateral loop and two edges consisted of single studies. The
high contribution to the network by aspirin dipyridamole vs aspirin trials may be suboptimal. The inclusion of
clopidogrel vs aspirin trials would introduce closed triangular loops which may lend balance and strength to the
network, potentially making it more informative. Comparing monotherapies however was not of primary interest
in this work.

Policy implication and future perspective

This study is not a call for clinicians and policy making bodies to change clinical practice and practice
guidelines. Short-term DAPT remains the recommended first choice for the secondary prevention of stroke.
Although evidence was of mixed quality, long-term DAPT with aspirin clopidogrel was ranked worse. Whether
the same findings would be generalizable to other populations or groups, e.g. very high-risk patients, patients
at increased risk of bleeding, elderly patients over 80 years, diabetic patients, etc. was not answered by this
review. The call for clinicians to make decisions based on an individual patient’s needs, prioritizing stroke
prevention or avoidance of bleeding probably remains appropriate in light of these findings.

A prospective RCT comparing long vs short-term DAPT may be onerous and clinically not justified in light of

these findings. Likely, ongoing antiplatelet treatment studies harvesting pharmacogenomics data (CYP450,
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genes involved in platelet reactivity etc.) will offer insights to improve the prioritization of treatment regimen in

each patient (“personalised medicine”) based on their individual risk profile.

Conclusion

This study showed that DAPT in secondary prevention for stroke offered the best protection over monotherapy
in the first 3 months, at the expense of increased risk of bleeding. This strategy appeared superior compared to
the continuation of DAPT beyond the first 3 months, when monotherapy with clopidogrel had acceptable

efficacy but better protection from severe bleeding.

11



Acknowledgements

FP has received scholarship support from the European Society of Cardiology (ESC) towards the joint ESC-
LSE Executive Master in Health Economics, Outcomes and Management in Cardiovascular Science.

This work forms part of the translational portfolio of the NIHR Cardiovascular Research Centre at Barts, which
is supported and funded by the NIHR.

Other Authors: no disclosures.

Conflicts of interest: none declared

12



References

1. Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis NC, Becker K, et al. 2018 Guidelines for the
Early Management of Patients With Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the American
Heart Association/American Stroke Association. Stroke. 2018 Mar;49(3):e46-e110. PubMed PMID: 29367334. Epub
2018/01/26.

2. National Institute for Health and Care Excellence (NICE). Clopidogrel and modifified-release dipyridamole for the
prevention of occlusive vascular events. Technology appraisal guidance. Published 15 December 2010. Updated
September 2013. Available at nice.org.uk/guidance/ta210. Accessed 28 June 2018.

3. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for systematic
review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015 Jan 1;4:1. PubMed PMID: 25554246.
Pubmed Central PMCID: PMC4320440. Epub 2015/01/03.

4. Higgins JP, Altman DG, Gotzsche PC, Juni P, Moher D, Oxman AD, et al. The Cochrane Collaboration's tool for
assessing risk of bias in randomised trials. BMJ. 2011 Oct 18;343:d5928. PubMed PMID: 22008217. Pubmed Central
PMCID: PMC3196245. Epub 2011/10/20.

5. MRC Network of Hubs for Trials Methodology Research. A revised tool to assess risk of bias in tandomized trials
(RoB 2.0). Excel implementation of the tool downloaded from https://sites.google.com/site/riskofbiastool//welcome/rob-2-0-
tool Accessed 28 June 2018.

6. GRADE Handbook. Handbook for grading the quality of evidence and the strength of recommendations using the
GRADE approach. Updated October 2013. Available at

http://gdt.guidelinedevelopment.org/app/handbook/handbook.html - h.wlsfq2ImjOgb Accessed 4
August 2018.

7. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. BMJ. 2009 Jul 21;339:b2535. PubMed PMID: 19622551. Pubmed Central PMCID:
PMC2714657. Epub 2009/07/23.

8. Matias-Guiu J, Davalos A, Pico M, Monasterio J, Vilaseca J, Codina A. Low-dose acetylsalicylic acid (ASA) plus
dipyridamole versus dipyridamole alone in the prevention of stroke in patients with reversible ischemic attacks. Acta Neurol
Scand. 1987 Dec;76(6):413-21. PubMed PMID: 3324618. Epub 1987/12/01.

9. He F, Xia C, Zhang JH, Li XQ, Zhou ZH, Li FP, et al. Clopidogrel plus aspirin versus aspirin alone for preventing
early neurological deterioration in patients with acute ischemic stroke. J Clin Neurosci. 2015 Jan;22(1):83-6. PubMed PMID:
25212871. Epub 2014/09/13.

10. Wang C, Yi X, Zhang B, Liao D, Lin J, Chi L. Clopidogrel plus aspirin prevents early neurologic deterioration and
improves 6-month outcome in patients with acute large artery atherosclerosis stroke. Clin Appl Thromb Hemost. 2015
Jul;21(5):453-61. PubMed PMID: 25248816. Epub 2014/09/25.

11. Wang Y, Pan Y, Zhao X, Li H, Wang D, Johnston SC, et al. Clopidogrel With Aspirin in Acute Minor Stroke or
Transient Ischemic Attack (CHANCE) Trial: One-Year Outcomes. Circulation. 2015 Jul 7;132(1):40-6. PubMed PMID:
25957224, Epub 2015/05/10.

12. Zuo FT, Liu H, Wu HJ, Su N, Liu JQ, Dong AQ. The effectiveness and safety of dual antiplatelet therapy in
ischemic cerebrovascular disease with intracranial and extracranial arteriostenosis in Chinese patients: A randomized and
controlled trail. Medicine (Baltimore). 2017 Jan;96(1):e5497. PubMed PMID: 28072691. Pubmed Central PMCID:
PMC5228651. Epub 2017/01/11.

13. Bousser MG, Eschwege E, Haguenau M, Lefaucconnier JM, Thibult N, Touboul D, et al. "AICLA" controlled trial of
aspirin and dipyridamole in the secondary prevention of athero-thrombotic cerebral ischemia. Stroke. 1983 Jan-Feb;14(1):5-
14. PubMed PMID: 6401878. Epub 1983/01/01.

14. Persantine Aspirin Trial in cerebral ischemia. Part II: Endpoint results. The American-Canadian Co-Operative
Study group. Stroke. 1985 May-Jun;16(3):406-15. PubMed PMID: 2860740. Epub 1985/05/01.
15. Diener HC, Cunha L, Forbes C, Sivenius J, Smets P, Lowenthal A. European Stroke Prevention Study. 2.

Dipyridamole and acetylsalicylic acid in the secondary prevention of stroke. J Neurol Sci. 1996 Nov;143(1-2):1-13. PubMed
PMID: 8981292. Epub 1996/11/01.

16. Diener HC, Bogousslavsky J, Brass LM, Cimminiello C, Csiba L, Kaste M, et al. Aspirin and clopidogrel compared
with clopidogrel alone after recent ischaemic stroke or transient ischaemic attack in high-risk patients (MATCH):
randomised, double-blind, placebo-controlled trial. Lancet. 2004 Jul 24-30;364(9431):331-7. PubMed PMID: 15276392.
Epub 2004/07/28.

17. Markus HS, Droste DW, Kaps M, Larrue V, Lees KR, Siebler M, et al. Dual antiplatelet therapy with clopidogrel
and aspirin in symptomatic carotid stenosis evaluated using doppler embolic signal detection: the Clopidogrel and Aspirin
for Reduction of Emboli in Symptomatic Carotid Stenosis (CARESS) trial. Circulation. 2005 May 3;111(17):2233-40.
PubMed PMID: 15851601. Epub 2005/04/27.

18. Group ES, Halkes PH, van Gijn J, Kappelle LJ, Koudstaal PJ, Algra A. Aspirin plus dipyridamole versus aspirin
alone after cerebral ischaemia of arterial origin (ESPRIT): randomised controlled trial. Lancet. 2006 May
20;367(9523):1665-73. PubMed PMID: 16714187. Epub 2006/05/23.

19. Kennedy J, Hill MD, Ryckborst KJ, Eliasziw M, Demchuk AM, Buchan AM, et al. Fast assessment of stroke and
transient ischaemic attack to prevent early recurrence (FASTER): a randomised controlled pilot trial. Lancet Neurol. 2007
Nov;6(11):961-9. PubMed PMID: 17931979. Epub 2007/10/13.

20. Sacco RL, Diener HC, Yusuf S, Cotton D, Ounpuu S, Lawton WA, et al. Aspirin and extended-release
dipyridamole versus clopidogrel for recurrent stroke. N Engl J Med. 2008 Sep 18;359(12):1238-51. PubMed PMID:
18753638. Pubmed Central PMCID: PMC2714259. Epub 2008/08/30.

21. Wong KS, Chen C, Fu J, Chang HM, Suwanwela NC, Huang YN, et al. Clopidogrel plus aspirin versus aspirin
alone for reducing embolisation in patients with acute symptomatic cerebral or carotid artery stenosis (CLAIR study): a

13


http://gdt.guidelinedevelopment.org/app/handbook/handbook.html#h.wlsfq2lmj0gb

randomised, open-label, blinded-endpoint trial. Lancet Neurol. 2010 May;9(5):489-97. PubMed PMID: 20335070. Epub
2010/03/26.

22. Hankey GJ, Johnston SC, Easton JD, Hacke W, Mas JL, Brennan D, et al. Effect of clopidogrel plus ASA vs. ASA
early after TIA and ischaemic stroke: a substudy of the CHARISMA trial. Int J Stroke. 2011 Feb;6(1):3-9. PubMed PMID:
21205234. Epub 2011/01/06.

23. Uchiyama S, Ikeda Y, Urano Y, Horie Y, Yamaguchi T. The Japanese aggrenox (extended-release dipyridamole
plus aspirin) stroke prevention versus aspirin programme (JASAP) study: a randomized, double-blind, controlled trial.
Cerebrovasc Dis. 2011;31(6):601-13. PubMed PMID: 21502757. Epub 2011/04/20.

24. Investigators SPS, Benavente OR, Hart RG, McClure LA, Szychowski JM, Coffey CS, et al. Effects of clopidogrel
added to aspirin in patients with recent lacunar stroke. N Engl J Med. 2012 Aug 30;367(9):817-25. PubMed PMID:
22931315. Pubmed Central PMCID: PMC4067036. Epub 2012/08/31.

25. Wang Y, Wang Y, Zhao X, Liu L, Wang D, Wang C, et al. Clopidogrel with aspirin in acute minor stroke or transient
ischemic attack. N Engl J Med. 2013 Jul 4;369(1):11-9. PubMed PMID: 23803136. Epub 2013/06/28.
26. Yi X, Lin J, Wang C, Zhang B, Chi W. A comparative study of dual versus monoantiplatelet therapy in patients with

acute large-artery atherosclerosis stroke. J Stroke Cerebrovasc Dis. 2014 Aug;23(7):1975-81. PubMed PMID: 24739593.
Epub 2014/04/18.

27. Hong KS, Lee SH, Kim EG, Cho KH, Chang DI, Rha JH, et al. Recurrent Ischemic Lesions After Acute
Atherothrombotic Stroke: Clopidogrel Plus Aspirin Versus Aspirin Alone. Stroke. 2016 Sep;47(9):2323-30. PubMed PMID:
27418597. Epub 2016/07/16.

28. Johnston SC, Easton JD, Farrant M, Barsan W, Conwit RA, EIm JJ, et al. Clopidogrel and Aspirin in Acute
Ischemic Stroke and High-Risk TIA. N Engl J Med. 2018 Jul 19;379(3):215-25. PubMed PMID: 29766750. Epub
2018/05/17.

29. Wong KS, Wang Y, Leng X, Mao C, Tang J, Bath PM, et al. Early dual versus mono antiplatelet therapy for acute
non-cardioembolic ischemic stroke or transient ischemic attack: an updated systematic review and meta-analysis.
Circulation. 2013 Oct 8;128(15):1656-66. PubMed PMID: 24030500. Epub 2013/09/14.

30. Hao Q, Tampi M, O'Donnell M, Foroutan F, Siemieniuk RA, Guyatt G. Clopidogrel plus aspirin versus aspirin alone
for acute minor ischaemic stroke or high risk transient ischaemic attack: systematic review and meta-analysis. BMJ. 2018
Dec 18;363:k5108. PubMed PMID: 30563866. Epub 2018/12/20.

31. Lee M, Saver JL, Hong KS, Rao NM, Wu YL, Ovbiagele B. Risk-benefit profile of long-term dual- versus single-
antiplatelet therapy among patients with ischemic stroke: a systematic review and meta-analysis. Ann Intern Med. 2013 Oct
1;159(7):463-70. PubMed PMID: 24081287. Epub 2013/10/02.

32. Xie W, Zheng F, Zhong B, Song X. Long-Term Antiplatelet Mono- and Dual Therapies After Ischemic Stroke or
Transient Ischemic Attack: Network Meta-Analysis. J Am Heart Assoc. 2015 Aug 24;4(8):e002259. PubMed PMID:
26304937. Pubmed Central PMCID: PMC4599476. Epub 2015/08/26.

33. Zhang Q, Wang C, Zheng M, Li Y, Li J, Zhang L, et al. Aspirin plus clopidogrel as secondary prevention after
stroke or transient ischemic attack: a systematic review and meta-analysis. Cerebrovasc Dis. 2015;39(1):13-22. PubMed
PMID: 25547900. Epub 2014/12/31.

34. Geeganage CM, Diener HC, Algra A, Chen C, Topol EJ, Dengler R, et al. Dual or mono antiplatelet therapy for
patients with acute ischemic stroke or transient ischemic attack: systematic review and meta-analysis of randomized
controlled trials. Stroke. 2012 Apr;43(4):1058-66. PubMed PMID: 22282894. Epub 2012/01/28.

35. Sterne JA, Sutton AJ, loannidis JP, Terrin N, Jones DR, Lau J, et al. Recommendations for examining and
interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. BMJ. 2011 Jul 22;343:d4002. PubMed
PMID: 21784880. Epub 2011/07/26.

36. Chaimani A, Higgins JP, Mavridis D, Spyridonos P, Salanti G. Graphical tools for network meta-analysis in STATA.
PloS one. 2013;8(10):e76654. PubMed PMID: 24098547. Pubmed Central PMCID: 3789683. Epub 2013/10/08. eng.

14



15



Figure legends

Figure 1. Study selection process

Figure 2. Pairwise metanalyses for recurrent stroke (primary efficacy outcome) by treatment comparisons

addressed in the included studies

Fixed effect metanalysis with inverse variance (I-V) weighting and random-effects metanalysis applying the
DerSimonian and Laird (D+L) model were reported. The percentage of variability across studies attributable to
heterogeneity was expressed by the |2 statistic. Given the low power of the method, data were considered
heterogenous if p was less than 0.10. An |2 statistic of 0% to 25% might not be important, 25 to 50% may represent

moderate heterogeneity, 50% and above indicates considerable heterogeneity.

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio
Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)

Figure 3. Network plot of treatment comparisons for recurrent stroke (primary efficacy outcome)

The quantity and quality of evidence are shown through weighting and colouring.

The size of the nodes and the thickness of the edges correspond to the number of studies addressing each direct
comparison (total for this outcome n = 14):

AC short vs A = 6 studies

AC long vs A = 2 studies

AC long vs C = 1 study

AD long vs A = 4 studies

AD long vs C = 1 study

The colour of the edges represents the mean overall risk of bias in the corresponding comparison (green = low risk

of bias; yellow = some concerns/unclear risk of bias).

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole

Two studies (ESPRIT, CLAIR) reported on several outcomes of interest but not on recurrent stroke.
The network for all outcomes (total n = 16) included the following:

AC short vs A = 7 studies

AC long vs A = 2 studies

AC long vs C = 1 study

AD long vs A =5 studies

AD long vs C = 1 study
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Figure 4. Estimated differences in treatment effect (OR difference) for recurrent stroke (primary efficacy outcome)

from network metanalysis (interval plot)

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole

Figure 5. Cumulative probability and probability of SUCRA ranking curves for all outcomes. Also refer to Table 2.

Supplemental figure legends

Figure S1-A B. Bias across studies

A funnel plot is a scatterplot of the study effect size versus a measure of its precision. In order to extend the use
funnel plots in network meta-analysis, we accounted for estimate effects that were derived from different sets of
comparisons. All observed sets of comparisons were reported (36).

The contour enhanced funnel plot (A) showed studies were missing in the middle and lower right area of non-
significance, making publication bias or selective outcome bias plausible. Asymmetry of the comparison-adjusted

funnel plot (B) also suggests potential bias from small-study effects in the network.

Figure S2-A. Pairwise metanalyses for ischaemic stroke by treatment comparisons addressed in the included

studies

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; I-V inverse variance
weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)
Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)

Figure S2-B. Pairwise metanalyses for all bleeding by treatment comparisons addressed in the included studies

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; |-V inverse variance

weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Figure S2-C. Pairwise metanalyses for severe bleeding by treatment comparisons addressed in the included

studies

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
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Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; |-V inverse variance

weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Figure S2-D. Pairwise metanalyses for all-cause death by treatment comparisons addressed in the included

studies

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; I-V inverse variance

weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Figure S2-E. Pairwise metanalyses for cardiovascular death by treatment comparisons addressed in the included

studies

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; |-V inverse variance

weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Figure S2-F. Pairwise metanalyses for myocardial infarction by treatment comparisons addressed in the included

studies

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; OR odds ratio; |-V inverse variance

weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Figure S3. Contribution plot for recurrent stroke (primary efficacy outcome) in the network

The size of the squares is proportional to the percent contribution of the direct comparison defining the column, to

the network estimate of the row

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole

Figure S4. Difference between direct and indirect effect estimates for recurrent stroke in the quadrilateral loop in
the network (aspirin — long-term aspirin clopidogrel — long term aspirin dipyridamole — clopidogrel) (inconsistency

plot). The included treatment comparisons did not provide closed triangular loops.

Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; ROR ratio of odds ratios

18



Figure S5-A. Sensitivity analysis for recurrent stroke (primary efficacy outcome). Pairwise metanalysis by risk of

bias at the study level

Abbreviations: OR odds ratio; I-V inverse variance weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)

Figure S5-B. Sensitivity analysis for recurrent stroke (primary efficacy outcome). Pairwise metanalysis by time of

treatment onset since qualifying stroke event

Abbreviations: OR odds ratio; I-V inverse variance weighting (fixed effect model); D+L DerSimonian and Laird weighting (random-effects model)

Note: intervention = DAPT (AC or AD); control = monotherapy (A or C)
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Tables

Tables

Table 1. Characteristics of the included studies

Serial Study ID Population Comparison N per arm Mean age Follow-up Onset Dose RCT features Funding
1 A'C'-a)1983 TiAfischaemic stroke Avs AD 198/202 63/63 36 months | 12 months A (3x300mg) vs [A (3x300mg) + D (3x75mg)] Double blind, multiar, loss to F/U 11%, 'ﬁ?}ggm@:ﬁ:
2 fgcsgs(zs) TIA Avs AD 4421448 63 25months* | 3 months A (4x325mg) vs A (4x325mg) + D (4x75mg) Double blind, loss to F/U 4%, ITT Eﬁgﬂ['hlg.ﬁl
3 Esps(’g)lg% TIAVischaemic stroke Avs AD 1649/1650 67/67 24 months 3 months A (2x25mg) vs [A (2x25mg) + D (2x200mg)] Double blind, g“&'al;”% loss to F/U 'ﬁ?}ggl’h’gﬁ]’
4 2"’(')’(\)1% TIAfischaemic stroke AC Vs C 3979/3802 66/66 18 months 3 months [A (75mg) + C (75mg)] vs C (75mg) Double blind, l0ss to F/U 4%, ITT fne;';‘r’;'s%rjgg
| s [ e, | e | e | e | cmmow | owe | womcrmmeacm || Siigmemee | geten
6 2EOSOF(’5R’(|61; TiAlischaemic stroke AD vs A 1363/1376 63/63 42 months 6months | A [(30 to 325mg) + D (2x200mg)] vs A (30 to 325mg) | O b'i[‘;’eF‘/’L’J"fﬁ,z"???}bg‘ﬂﬂircm' loss | on-commercial
7 ';gg;“(zg TIA/ischaemic stroke ACvs A 98/95 69/70 3 months 24 hours A [(81mg) + C (75mg)] vs A (81mg) Double blind, multimp, loss to F/U <1%, commgls:ri;I/Astra
8 v ?g)s Ischaemic stroke AD Vs C 10181/10151 66/66 30 months 6 months A [2x25mg) + D (2x200mg)] vs C (75mg) Double blind, loss to F/U 0.6%, ITT 'ﬁ?}:gmﬁ
9 CLA'(F;)ZMO C;{Q{j‘;?gsoz?sd(saf;?) ACvs A 47/53 59/56 0.25 month 7 days A (75 to 160mg) + C (75mg)] vs A (75 to 160mg) eni&%'ri ?gggtg’fl[‘] 'fg;i : m‘gi‘?‘l’ﬁ non-commercial
10 Czl—(i)?:l(sll(\)/l)A TIA/ischaemic stroke ACvs A 2157/2163 65/65 25 months 2 60 months [A (75 to 162mg) + C (75mg)] vs A (75 to 162mg) Double blind, loss to F/U not stated, ITT Sanofi
11 JAS’(*lpl)ZOll Ischaemic stroke AD vs A 655/639 66/66 15 months | © T‘\’A?égsk to A [2x25mg) + D (2x200mg)] vs A (81mg) Double blind, loss to F/U <1%, ITT 'ﬁggg{h’gﬁ:
12 SPS(izz)Olz Ischaemic stroke ACvs A 1517/1503 63/63 41 months 2 6 months [A (325mg) + C (75mg)] vs A (325mg) Double blind, loss to F/U 13%, ITT non-commercial
13 2C(;—|1A3’\éf§ TIA/ischaemic stroke ACvs A 2584/2586 63/62 3 months 24 hours A [(75 to 300mg) ® + C (75mg)] vs A (75 to 300mg) Double blind, IOST.IE.(F FIU 6% and 7%, non-commercial
14 vi >El§$14 Ischaemic stroke ACvs A 284/286 70/70 1 month 48 hours A [(200mg) ¢ + C (75mg)] vs A (200 to 100mg) Blinding not specifli%q, loss to F/U <1%, non-commercial
15 Cg’o"::'?fss)s 'SChaemiC,\ASI‘q’l‘;ke (CTor ACVs A 174/178 68/67 1 month 48 hours [A (100mg) + C (75mg)] vs A (100mg) Double blind, 0ss to F/U about 7%, ITT a;g:’;‘;;‘tfﬂ
16 POIIE‘JG)ZOB TIA/ischaemic stroke ACvs A 2432/2449 65/65 3 months 12 hours A [(50 to 325mg) + C (75mg)] vs A (50 to 325mg) Double blind, loss to F/U about 7%, ITT non-commercial

2median follow-up

® A in combination treatment suspended after day 21 and replaced with placebo

¢ Ain combination treatment suspended after day 30
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole
NOTE: Daily aspirin doses varied from 50 to 1300mg. The daily dose of clopidogrel was 75mg. Daily dipyridamole doses varied from 225 to 400mg




Table 1 (continued). Characteristics of the included studies

Serial Study ID Recurrent stroke Ischaemic stroke All-cause death CV death Mi All bleeding Severe bleeding Mogli;aéﬁ?;”d
AICLA 1083 _ , , . . .
1 @ A 17/198; AD 18/202 nr A 10/198; AD 11/202 nr A 4/198; AD 3/202 A 7/198; AD 6/202 A 2/198; AD 1/202 A5/198; AD 7/202
2 59%%5(26) A 60/442; AD 53/448 nr A 38/442; AD 46/448 nr A 23/442; AD 25/448 A 32/442; AD 30/448 A 6/442; AD 2/448 A 26/442; AD 28/448
ESPS2 1996 _ A 182/1649; , , , A 115/1649;
3 & A 206/1649; AD 157/1650 nr Jeitenpes nr A 39/1649; AD 35/1650 | A 135/1649; AD 144/1650 | A 20/1649; AD 27/1650 il
MATCH , , AC 201/3797; AC 124/3797; , , _ AC 193/3797;
4 2004 (5 AC 339/3797; C 347/3802 | AC 309/3797; C 333/3802 S S AC 73/3797; C 68/3802 | AC 289/3797; C 110/3802 | AC 96/3797; C 49/3802 et
CARESS _ , . A . .
5 2008 () AC 5/51; A 12/56 AC 0/51; A 4/56 nr nr AC 1/51; A 0/56 AC 2/51; A 1/56 AC 0/51; A 0/56 AC 2/51; A 1/56
6 ZEOSOF(;R('GT) nr AD 96/1363; A 116/1376 | AD 93/1363; A 107/1376 | AD 44/1363; A 60/1376 nr nr AD 35/1363; A 53/1376 nr
FASTER ,
7 2007 (7) AC 5/98; A 9/95 nr nr nr nr nr nr nr
. PROFeSS AD 916/10181; o AD 739/10181; AD 435/10181; AD 178/10181; AD 535/10181; AD 419/10181; o
2008 (8) C 898/10151 C 756/10151 C 459/10151 C 197/10151 C 494/10151 C 365/10151
9 CLA'(F;)ZMO nr nr AC 0/46; A 0/52 nr nr AC 2/46; A 0/52 AC 0/46; A 0/52 AC 2/46; A 0/52
10 Cz"(')ﬁ'a'g')’* AC 105/2157; A 131/2163 AC 91/2157; A 114/2163 nr AC 56/2157; A 72/2163 | AC 43/2157; A32/2163 | AC 807/2157; A 444/2163 | AC 41/2157;A37/2163 | AC 51/2157; A 24/2163
JASAP 2011 , _ , _ , ,
11 il AD 57/652; A 39/639 AD 45/652; A 32/639 AD 4/652; A 10/639 nr nr AD 192/652; A 187/639 AD 26/652; A 24/639 AD 166/652; A 163/639
SPS3 2012 , _ . . .
12 a2 AC 125/1517; A 138/1503 | AC 100/1517; A 124/1503 | AC 113/1517; A 77/1503 nr AC 31/1517; A 38/1503 AC 105/1517; A 56/1503 nr nr
13 2%';3’,*?'1(:35 AC 212/2584; A 303/2586 | AC 204/2584; A 205/2586 | AC 10/2584; A 10/2586 AC 6/2584; A 5/2586 AC 3/2584; A 2/2586 AC 60/2584; A 41/2586 AC 4/2584; A 4/2586 AC 33/2584; A 23/2586
Yi X, 2014 _ _ _ _
14 da AC 5/284; A 18/286 nr AC 2/284; A 2/286 nr AC 3/284; A 3/286 AC 16/284; A 15/286 nr nr
COMPRESS , _ A A A A _ _
15 5016 (19 AC 3/174; A 5/178 AC 2/174; A 5/178 AC 3/174; A 0/178 AC 1/174; A 0/178 AC 0/174; A 1/178 AC 29/174; A 19/178 AC 7/174; A 21178 AC 22/174; A 17/178
16 PO"E‘ITG)ZOM AC 116/2432; A 156/2449 | AC 112/2432; A 155/2449 | AC 18/2432; A 12/2449 AC 6/2432; A 4/2449 AC 10/2432; A 7/2449 AC 61/2432; A 22/2449 AC 21/2432; A 9/2449 | AC 40/2432; A 13/2449

Intention-to-treat (ITT) samples used for all outcomes
Abbreviations: A aspirin; C clopidogrel; D dipyridamole; AC aspirin clopidogrel; AD aspirin dipyridamole; nr not reported
4 CHANCE 2103 and CHANCE 2015 were protocol pre-specified analyses at 3 months and 12 months follow-up, although treatment did not continue beyond 3 months (CHANCE 2015 not included)

¢ Yi 2014 and Wang 2015 were analyses at 1 month and 6 months follow-up, although treatment did not continue beyond 1 month (Wang 2015 not included)




Table 2. Estimated SUCRA probabilities of treatments on primary (efficacy) and secondary (efficacy and

safety) outcomes

SUCRA was expressed as a percentage probability that a treatment was ranked first for its efficacy on the
outcome, where 100% implies a treatment is certain to be the best, and 0% implies a treatment is certain to

be the worst.

Treatment

Short-term Long-term Long-term
Outcome & rank Aspirin Clopidogrel aspirin aspirin aspirin

clopidogrel clopidogrel dipyridamole
Recurrent stroke (primary outcome)
Best 0.0 6.3 85.7 5.8 2.2
2nd 3.2 24.7 9.9 40.4 21.8
3 12.3 30.7 3.2 27.1 26.7
4t 23.3 21.7 1.2 204 33.6
Worst 61.3 16.6 0.1 6.4 15.6
Ischaemic stroke
Best 0.0 9.9 77.4 11.3 14
2nd 2.0 17.7 14.5 52.9 12.9
31 15.9 325 7.6 28.9 15.1
4t 47.2 16.8 0.5 6.1 294
Worst 34.9 23.0 0.0 0.9 41.2
All bleeding
Best 40.9 17.7 11.9 0.0 29.4
2nd 37.7 13.3 19.7 0.0 29.3
31 18.6 21.8 29.7 0.1 29.9
4t 2.8 46.1 37.9 1.9 11.3
Worst 0.0 11 0.8 98.0 0.1
Severe bleeding
Best 0.5 92.9 0.6 0.2 5.8
2nd 9.3 5.9 5.2 6.3 73.3
31 53.1 1.0 13.5 18.6 13.8
4t 31.9 0.3 38.2 23.7 5.8
Worst 5.2 0.0 42.4 51.1 1.3
All-cause death
Best 20.5 7.9 9.2 2.8 59.5
2nd 36.7 21.4 22.7 3.2 16.0
31 26.4 12.1 34.2 7.0 20.3
4t 13.1 49.3 24.1 10.2 3.3
Worst 3.3 9.3 9.7 76.8 0.8
Cardiovascular death
Best 0.7 11.8 0.2 18.6 68.7
2nd 14 52.1 1.2 23.4 21.8
31 4.0 31.3 2.8 53.7 8.3
4th 70.4 23 25.1 15 0.6
Worst 234 2.6 70.6 2.8 0.6
Myocardial infarction
Best 19.1 8.4 6.8 5.6 60.2
2nd 24.3 35.2 18.6 8.3 13.6
31 27.1 13.0 22.0 22.6 15.4
4th 24.7 24.1 26.3 17.0 7.9
Worst 4.9 19.3 26.4 46.6 29
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Figure 4

Treatment Effect
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Supplementary file

Supplemental material

Table S1. Definitions

Recurrent stroke New extracranial, intracranial, lacunar, retinal infarction of ischaemic and
(primary efficacy haemorrhagic origin; presenting with sudden onset of neurological deficit and/or
outcome) CT/MR imaging evidence of infarction, not attributable to other cause (tumour,

seizure, brain infection, metabolic disease or degenerative neurologic disease);
fatal and nonfatal; disabling and non-disabling

Ischaemic stroke As above with exclusion of haemorrhagic cause i.e. acute extravasation of
blood into the brain parenchyma or subarachnoid space

All bleeding Bleeding from all causes, including cranial and extracranial (gastrointestinal,
haematuria), regardless of severity also including minor bleeding (e.g.
nosebleed); disabling and non-disabling

Severe bleeding Intracranial or ocular haemorrhage or other haemorrhage causing
hemodynamic compromise requiring blood or fluid replacement, or inotropic
support or surgery, or hospitalization, or prolongation of an existing
hospitalization; disabling and non-disabling

All-cause death Death during follow-up from any cause

Cardiovascular death Death due to stroke (ischaemic and haemorrhagic), systemic haemorrhage,
myocardial infarction, heart failure, pulmonary emboli, sudden cardiac death,
arrhythmia

Myocardial infarction Clinical/ECG/biomarker diagnostic criteria




Table S2. Search strategy

Results
MEDLINE | EMBASE | PubMed | Cochrane | Clinical
(Ovid) (Ovid) Library | Trials.gov
database
Iltem | Searches

1 aspirin 62653 205065 62704 12154 1278
2 exp ASPIRIN 42485 na na 5635 na
3 clopidogrel 12821 54774 12849 4729 835
4 Plavix 285 3151 na 116 na
5 dipyridamole 10229 25028 10261 1359 85
6 acetyl salicylic acid 763 na 923 181 1278
7 dual antiplatelet 3784 8771 4342 1217 193
8 aspirin-dipyridamole 258 310 2322 121 12
9 Aggrenox 38 334 51572 35 10
10 lor2or3ord4or5o0r6or7or8 78174 236177 78601 15963 3691

or9
11 exp STROKE 114897 383165 290361 8879 4206
12 stroke 251218 171225 na 56425 na
13 cerebrovascular accident 4062 170345 293234 8461 na
14 exp Cerebral Infarction 29404 67206 46253 980 567
15 cerebral infarction 28211 19721 na 4310 na
16 transient ischaemic attack 1640 2574 24979 1887 96
17 11or12or13or14orl15o0r 16 278055 473955 312370 59135 4869
18 randomised 90083 132048 90010 123446 11006
19 randomized 746910 954038 815370 794090 148534
20 exp Randomized Controlled 119424 148543 607016 23124 15301

Trials as Topic
21 18 or 19 or 20 777969 1006235 846007 835589 174841
22 10 and 17 8206 34116 8855 4039 193
23 21 and 22 2524 6893 2651 2324 168
24 limit 23 to (English language and 2139 6351 2460 2324 168

humans)

Note: Search criteria were centred on three main areas/MeSH terms: anti-platelet aggregation, stroke and study
design as randomised controlled trial. Logical operators (‘or’, ‘and’) were used to combine search outputs. First we
summed all outputs within each of these three areas (‘or’); then we selected outputs at the intersection between the
three areas (‘and’).



Table S3. Within-study risk of bias assessment

Z L X _ P - § g 2 o -
x & 4 3 1% %8 353 49 % 3 @45 4
~ D DD O DO OO O O® ® @~ |~ = |Randomsequence generation (selection bias)
D DD OO DO DO DO O O ® ®|® | Alocation concealment (selection bias)
OO D~ O~ OO O O ® ®| O slindingof participants and personnel (performance bias)
QDD OO - OO ~ ® O O ®| ®| O, slindingof outcome assessment (detection bias)
OO OO DO O OO -~ O ® O D ncompleteoutcome data (attrition bias)
D ODOODOD -~ OO DD D D ®| ®| ®|sclctie reporting (reporting bias)
olooooeoee/e/e/e[0[0|0®]onms:

Random sequence generation (selection bias) _:'

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _:.
Blinding of outcome assessment (detection bias) _:.
Incomplete outcome data (attrition bias) _:-

Selective reporting (reporting bias) _]

Other bias [

0% 25% 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias

. High risk of bias

Note: Each domain was scored as low, high or uncertain/some concerns, where low indicated that the study was less open

to bias. A study was judged at low risk of bias if all domains were at low risk. A study was judged at high risk if one or more

domains were at high risk. A study was judged at unclear risk/some concerns if one or more raised some concerns.

¢ Overall bias and funding: Six/16 trials were judged at overall low risk of bias, 3/6 were commercially funded. Five/16 trials
were judged at unclear risk of bias, 4/5 had commercial funding. Five/16 trials were judged at high risk of bias, 2/5 were
commercial.

¢ Allocation: All RCTs allegedly used a random sequence generation; 4/16 studies however raised concerns or reported
insufficient data.

¢ Blinding: Two/16 studies were open label; 2/16 did not specify blinding. The other studies were double blinded.

¢ Incomplete outcome data: Two/16 studies did not specify reasons for withdrawals, losses to follow-up and protocol
deviations.

Selective reporting: In 2/16 studies, although the primary outcomes were reported as per protocol, the secondary outcomes

appeared selected.



Table S4. Random-effects metaregression between recurrent stroke (primary efficacy outcome) and
treatment onset (univariate), and between recurrent stroke and treatment onset as well as risk of bias at
study level (multivariate).

OR Coefficient 95% Cl Standard error t p
Univariate

Onset 0.0576 0.00455 0.111 0.0244 2.37 0.036

Constant 0.604 0.334 0.875 0.124 4.87 0.000
Multivariate

Onset 0.0537 - 0.108 0.0248 2.17 0.053

0.000873
Risk of bias 0.101 -0.0915 0.294 0.0876 1.16 0.272
Constant 0.503 0.166 0.839 0.153 3.29 0.007

OR: odds ratio
Onset: time of treatment onset from qualifying stroke
Risk of bias: assessed in individual studies using RoB2.0 tool






