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ABSTRACT

Background

Few strategies are effective for the treatment of acute ischaemic stroke. Buflomedil is a vasoactive agent that has been used for peripheral
arterial diseases. Research studies have suggested that buflomedil may have beneficial effects in people with cerebral vascular diseases,
including acute ischaemic stroke, however it has not been approved for treating stroke in clinical practice.

Objectives

To assess the efficacy and safety of buflomedil for the treatment of acute ischaemic stroke.

Search methods

We searched the Cochrane Stroke Group Trials Register (September 2014), the Cochrane Central Register of Controlled Trials (CENTRAL)
(2014, Issue 4), MEDLINE (1950 to February 2014), EMBASE (1980 to February 2014), ProQuest Dissertations and Theses Database (July
2014), Web of Science (including Conference Proceedings Citation Index Science (CPCI-S)) (July 2014), and four Chinese databases
(February 2014). We also searched five ongoing trials registers and reference lists of the included trials.

Selection criteria

We included randomised controlled trials (RCTs) that investigated the efficacy of buflomedil in people with acute ischaemic stroke. The
primary outcome of this review was long-term death or disability/dependence. Other outcomes included short-term death, short-term
disability, neurological deficits, and adverse events. We included trials comparing buflomedil versus a placebo control, trials comparing
buflomedil plus usual medical care versus usual medical care alone, or those comparing buflomedil plus another intervention versus that
intervention alone. We excluded trials comparing buflomedil alone with other potentially active intervention(s).

Data collection and analysis

Two review authors independently scrutinised citations, selected studies, extracted data and assessed risk of bias in the included trials.
We reported risk ratios (RRs) for dichotomous data and standardised mean differences (SMDs) for continuous data. We performed meta-
analysis, using a random-effects model, for death and improvement of neurological deficits. Data for disability/dependence and adverse
events were not suitable for meta-analysis thus we reported these narratively. We performed subgroup analyses for time of recruitment
since stroke, delivery route, daily dose, and treatment duration.

Buflomedil for acute ischaemic stroke (Review) 1
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Main results

We included 26 trials (2756 participants), all conducted in China. All participants were inpatients within the first few days after stroke onset
(mean age 58 to 75 years and male proportion 45% to 80%). Most trials delivered buflomedil intravenously, with a daily dose of 200 mg for
14 days. The study quality was generally poor and many trials were poorly reported.

Only one trial reported long-term death and disability, where stroke survivors in the buflomedil group had a lower risk of suffering 'death
or disability' than those in the control group (200 participants, RR 0.71, 95% confidence interval (Cl) 0.53 to 0.94). All 26 trials assessed
outcomes by the end of treatment (eight trials with 1056 participants reported death, one trial with 85 participants reported disability, and
26 trials with 2756 participants reported neurological deficits), but there was no robust evidence for any of these short-term outcomes.
Seventeen trials (1899 participants) investigated the presence of adverse events during the treatment, of which six trials (853 participants)
reported "no significant adverse eventin any participants" and the other 11 trials (1046 participants) reported a total of 38 adverse eventsin
the buflomedil group and two events in the control group. In general, for each of these outcomes the quality of evidence was low according
to the GRADE principles.

Authors' conclusions

There is insufficient evidence on the efficacy or safety of buflomedil to support its use for the treatment of acute ischaemic stroke. Given
these uncertainties, the data support the rationale for an adequately powered RCT of buflomedil in people with acute ischaemic stroke.

PLAIN LANGUAGE SUMMARY

Buflomedil for acute ischaemic stroke
Review question

We reviewed the evidence about the effect of buflomedil on death, disability, and neurological functions in people with acute ischaemic
stroke.

Background

Buflomedil has been used for people with diseases of the leg arteries and has shown some benefits for people with a previous stroke. The
most common type of stroke is due to narrowing or blockage of an artery in the brain (i.e. ischaemic stroke). Buflomedil is a drug that can
dilate brain blood vessels, which may have benefit for people with ischaemic stroke. However, it has not been approved to treat stroke in
clinical practice. We wanted to discover whether buflomedil is effective and safe to treat people within the first few days after the onset
of their ischaemic stroke.

Study characteristics

The evidenceis currentto September2014. We found 26 randomised controlled trials with 2756 participants. All these trials were conducted
in China with adult stroke patients of both sexes. All participants were in hospital and within the first few days after the onset of their stroke.
Most trials delivered buflomedil intravenously, with a daily dose of 200 mg for 14 days.

Key results

There was insufficient evidence to show whether buflomedil reduced the chance of dying or having less long-term disability in stroke
survivors. Although all trials assessed outcomes immediately at the end of treatment, there was no robust evidence on the effects of
buflomedil on any short-term outcomes. Also, there was insufficient evidence on the harms that the drug might cause.

Quality of evidence

The quality of evidence was generally low. There were not enough data and most trials had poor study design or incomplete reporting
of relevant information. To provide evidence for the use of buflomedil as a routine treatment for acute ischaemic stroke, high quality
randomised trials are needed.

Buflomedil for acute ischaemic stroke (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison.

Buflomedil for patients with acute ischaemic stroke

Patient or population: patients with acute ischaemic stroke

Settings: inpatients

Intervention: buflomedil + usual care/another intervention

Comparison: usual care or another intervention

Outcomes Illustrative comparative risks* Relative effect No of partici- Quality of the Comments
(95% ClI) (95% ClI) pants evidence
(studies) (GRADE)
Assumed risk Corresponding
risk
Control Buflomedil +
control inter-
vention
Long-term death or dis- 580 per 1000 410 per 1000 Participants in the buflomedil group had 200 DPOO Disability was defined
ability a lower risk of death or disability by 3 (1) lowl by a total score on the
months after stroke than participantsin Barthel Index of 60 or
(follow-up: 3 months) the control group less; a higher score on
RR 0.71 (0.53 t0 0.94) the Barthel Index indi-
cates better outcome
Short-term death 22 per 1000 9 per 1000 Participants in the buflomedil group had 731 (4) PO NA
a lower risk of death by the end of treat-
(follow-up: immediately ment than participants in the control low2
after treatment) group
RR 0.45 (0.14 to 1.46)
Short-term disability The meanscore The meanscore Theindependence score in the bu- 85 (1) BDOO A higher score on the
for indepen- for indepen- flomedil group was 15 points higher (6 low3 Barthel Index indicates
assessed by the Barthel  dence in daily dence in dai- to 24 higher) than in the control group better outcome
Index living was 45 ly living was
(39to51)inthe 60 (52to 67)in

(follow-up: immediately
after treatment)

control group

the buflomedil
group
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Severity of neurologi- NA NA The severity of neurological deficitswas 745 (7) 300 We converted scores

cal deficits lower in the buflomedil group than in low4 from all scales to the
the control group same direction, i.e.

assessed by stroke SMD -0.98 (-1.21 to -0.75) higher scores indicate

scales for neurological more severe deficits

deficits

(follow-up: immediately

after treatment)

Clinical improvement 734 per 1000 901 per 1000 A higher proportion of participantsin 2374 (20) o) Higher risk (or pro-
the buflomedil group had clinical im- low5 portion) of clinical im-

assessed by the China provement than in the control group provement indicates

Stroke Scale RR1.19 (1.14 to 1.25) better outcome

(follow-up: immediately
after treatment)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: confidence interval; NA: not applicable; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1This trial was at risk of bias as it did not use adequate allocation concealment, nor blinding of participants or researchers (risk of bias). Also, the sample size was small and the
95% Cl for the effect size was wide (imprecision).

2Trials for this outcome were at risk of bias as none of them used adequate allocation concealment, nor blinding of participants or researchers (risk of bias). Also, the total number
of participants for this outcome was far less than the expected optimal information size and the 95% Cl for the effect size was wide (imprecision).

3This trial was at risk of bias as it did not use adequate allocation concealment, nor blinding of participants or researchers. Also, it was at risk of attrition bias (risk of bias). In
addition, the sample size was small and the 95% Cl for the effect size was wide (imprecision).

4Trials for this outcome were at risk of bias as none of them used adequate allocation concealment, nor blinding of participants or researchers (risk of bias). In addition, there
was moderate heterogeneity (53%) between trials (inconsistency).

5Trials for this outcome were at risk of bias as none of them used adequate allocation concealment, nor blinding of participants or researchers (risk of bias). Also, there was
significant publication bias for this outcome (publication bias).
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BACKGROUND

Description of the condition

Stroke is one of the most common causes of mortality (Lozano
2012) and morbidity (Murray 2012) worldwide. The global burden
of stroke has increased in the past two decades, with the number
of people with stroke and the number with related death and
disability increasing annually (Krishnamurthi 2013). About 80% of
all stroke patients suffer from cerebral ischaemia (Lopez 2006). The
only approved acute treatment forischaemic stroke is thrombolysis
by intravenous recombinant tissue plasminogen activator (rt-PA;
alteplase). However, the clinical application of rt-PA is limited as
it only applies to highly selected stroke patients and has the risk
of serious side effects (Wardlaw 2014). Other treatment strategies,
such as neuroprotective agents and vasodilators, are frequently
reported in research studies (Bath 1995). However, although over
one thousand neuroprotective agents have been tested in clinical
trials and animal models of ischaemic stroke, none has been
recommended for clinical use (O'Collins 2006). A small number
of studies have investigated the efficacy of vasodilators, such as
methylxanthine derivatives (Bath 2004), but there is insufficient
evidence to guide clinical practice.

Description of the intervention

Buflomedil  (4-(1-pyrrodlidyl)-1-(2,4,6-trimethoxyphenyl)-1butyl
ketone hydrochloride) is a type of vasoactive drug. It has been
approved for the treatment of peripheral vascular diseases,
such as intermittent claudication (de Backer 2013). In clinical
trials, it also showed benefits for people with cerebrovascular
insufficiency (Clissold 1987). Buflomedil is a non-selective
competitive antagonist of alpha-adrenoceptors on vascular smooth
muscle, which has the function of dilating blood vessels, thus
increasing the blood flow to the brain and other parts of the body.
Buflomedil is also a weak non-specific calcium antagonist, which
inhibits blood platelet aggregation and improves erythrocyte
deformability (Clissold 1987).

How the intervention might work

Preclinical studies have reported that buflomedil improved
cerebral blood flow (Ishikawa 1987), interfered with inflammatory
responses (Fang 2005), and had a neuroprotective effect (Briguglio
2005; Cheng 2006) in animal models of acute cerebral ischaemia.
It demonstrated beneficial effects on the haemorheological system
of people with chronic cerebrovascular disorders (Ciuffetti 1989),
and improved functional outcomes of people with cerebral
insufficiency (Jansen 1985). As ischaemic stroke is characterised by
thrombosis and narrowing or blockage of brain arteries, buflomedil
may have benefits for people with ischaemic stroke through
its pharmacological effects on vascular and haemorheological
systems.

Why it is important to do this review

Buflomedil has been used for treating peripheral arterial diseases
(de Backer 2013), but it is not approved for acute ischaemic stroke.
Although a number of clinical trials have investigated buflomedil in
people with acute ischaemic stroke, its overall efficacy and safety
is unknown.

OBJECTIVES

To assess the efficacy and safety of buflomedil for the treatment of
acute ischaemic stroke.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs) that investigated
buflomedil in people with acute ischaemic stroke. We included
trials that compared buflomedil versus placebo control, or trials
that compared buflomedil plus usual medical care versus usual
medical care alone. We also included trials that compared
buflomedil plus another intervention (e.g. a neuroprotective agent
or other drugs) versus that intervention alone. We excluded trials
that compared buflomedil alone versus another potentially active
intervention(s). We included trials that fulfilled our inclusion
criteria even if they provided no data that we could use for meta-
analysis. We set no limitation on the publication status or language.

Types of participants

We included trials that recruited people with acute ischaemic
stroke, of any age and either gender. Ischaemic stroke was
diagnosed by the trial investigators according to the clinical
criteria of World Health Organization (WHO 1989). 'Acute phase'
was defined according to trial investigators' definition, which was
usually within the first few days after stroke onset. We excluded
trials that recruited people with chronic cerebrovascular diseases
or vascular dementia.

Types of interventions

We included all buflomedil preparations, regardless of dose,
delivery route, starting time after stroke, or duration of treatment.
The control could be placebo, usual medical care, or other
interventions. However, for the latter two categories, both the
treatment group and the control group must receive usual medical
care (or other interventions).

Types of outcome measures
Primary outcomes

The primary outcome was death or disability/dependence at long-
term follow-up (i.e. at least three months after stroke). Measures
of disability or dependence included but were not limited to
the Barthel Index (Bl) and the modified Rankin Scale (mRS).
We also reported short-term death and disability/dependence,
defined as within three months after stroke and usually measured
immediately at the end of treatment.

Secondary outcomes

1. Improvement of neurological deficits, which was quantified
by stroke scales (e.g. Scandinavian Stroke Scale, European
Stroke Scale, and China Stroke Scale). We did not limit the
time of assessment for this outcome. The Scandinavian Stroke
Scale (Aberg 1985), the European Stroke Scale (Hantson 1994),
and the China Stroke Scale (China Stroke Scale 1995) are
stroke-specific measures for neurological deficits. Higher scores
on both the Scandinavian Stroke Scale and the European
Stroke Scale indicate fewer neurological deficits, whilst higher

Buflomedil for acute ischaemic stroke (Review)
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scores on the China Stroke Scale indicate more neurological
deficits. The China Stroke Scale is also used to measure the
clinical efficacy of treatment interventions for stroke, where
the results are categorised as 'recovered}, 'significant improved,
'improved’, 'no change', 'deteriorated’, and 'death’ according to
the score changes from baseline to after treatment, and are
further dichotomised as 'clinically significant improvement' for
the first three categories and 'no clinical improvement' for the
latter three categories. Thus, this scale can be used for both
continuous and dichotomous outcome measures.

2. Drug safety during treatment. In the protocol, we defined
'adverse drug events' as "major systemic adverse drug reaction,
impairment of vital organs or intracranial haemorrhage" (Wu
2012). After publication of the protocol, we decided that drug
safety was a very important issue for this review. Thus, we listed
all adverse events or relevant symptoms that had been reported
by the trial investigators, and defined the 'severe adverse drug
events' as "major systemic adverse drug reaction, impairment of
vital organs or intracranial haemorrhage".

Search methods for identification of studies

See the 'Specialized register' section in the Cochrane Stroke Group
module. We searched for trialsin all languages and arranged for the
translation of relevant articles when necessary.

Electronic searches

We searched the following electronic databases and trials registers.

« Cochrane Stroke Group Trials Register (September 2014).

« Cochrane Central Register of Controlled Trials (CENTRAL 2014,
Issue 4) (Appendix 1).

« MEDLINE (Ovid) (1950 to February 2014) (Appendix 2).

o EMBASE (Ovid) (1980 to February 2014) (Appendix 3).

« ProQuest Dissertations and Theses Database (July 2014)
(Appendix 4).

« Web of Science, including Conference Proceedings Citation
Index Science (CPCI-S) (July 2014) (Appendix 5).

« China Biological Medicine Database (CBM) (1978 to February
2014).

« Chinese National Knowledge Infrastructure (CNKI) (1979 to
February 2014).

« Chinese Science and Technique Journals Database (VIP) (1989 to
February 2014).

« Wanfang Data (1984 to February 2014).

« ISRCTN registry (http://www.isrctn.com/) (July 2014).

« Stroke Trials Registry (http://www.strokecenter.org/trials/) (July
2014).

« CenterWatch (http://www.centerwatch.com/).

« World Health Organization (WHO) International Clinical Trials
Registry Platform (http://apps.who.int/trialsearch/) (July 2014).

« ClinicalTrials.gov (http://clinicaltrials.gov/) (July 2014).

We developed the MEDLINE search strategy with the help of the
Cochrane Stroke Group Trial Search Co-ordinator and adapted it for
the other databases. We used 'stroke' and 'buflomedil' and their
synonyms as search terms for trials registers and relevant Chinese
words for the Chinese databases.

Searching other resources

In order to identify further published, unpublished, and ongoing
trials, we checked the reference lists of the included trials and
relevant review articles. We also used the Web of Science Cited
Reference Search and the Chinese Science Citation Database for
forward tracking of the included studies. We had also planned to
search the China Medical Academic Conferences (CMAC) but we did
not have access to this database.

Data collection and analysis
Selection of studies

Two review authors (SW, QZ) independently scrutinised titles and
abstracts of the citations retrieved from the electronic searches.
We excluded obviously irrelevant studies and obtained full texts
for potentially eligible studies. The same two authors (SW, QZ)
independently read all full texts and determined whether the study
fulfilled the inclusion criteria. These two review authors resolved
any disagreements through discussion or by consulting a third
review author (ML).

Data extraction and management

Using an electronic data extraction form, two review authors (SW,
QZ) independently extracted the following information from each
of the included trials.

1. Study information: title, author, published/unpublished, year
of publication, geographic setting, sponsor, and language of
publication.

2. Study design: sampling methods, methods of randomisation,
allocation concealment, blinding (for participants, for people
administering treatment, and for outcome assessors), duration
of follow-up, and intention-to-treat analysis.

3. Participant characteristics: inclusion and exclusion criteria, total
number of participants in the trial and numbers in each group,
baseline characteristics (age, sex), and drop-outs and reasons.

4. Interventions: time of recruitment since stroke onset, treatment
intervention (dose, frequency, duration, and route of delivery),
and control intervention (type, dose, frequency, duration, and
route of delivery).

5. Outcomes (as specified in Types of outcome measures):
outcome measures, time of assessment, and results for each
group.

The two review authors cross-checked the extracted data and
resolved any disagreements through discussion.

Assessment of risk of bias in included studies

We used the Cochrane 'Risk of bias' tool to assess the
methodological quality of the included studies (Higgins 2011). For
each trial, we made judgements on the following aspects of study
quality.

1. Random sequence generation (selection bias). We categorised
a trial as of 'low risk of bias' if it used a random number
table or computer-generated random numbers. If a trial was
labelled as "randomised" but used a non-random allocation,
such as allocating the participants according to the sequence
of admission, we categorised such trial as of 'high risk of
bias' and excluded it from this review. If a trial was labelled
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as "randomised" but the randomisation method was not
described, we categorised it as of 'unclear risk".

2. Allocation concealment (selection bias). We categorised a trial
as of 'lowrisk of bias' ifit used adequate allocation concealment,
e.g. using central computer allocation or placebo with identical
appearance. Trials of 'high risk of bias' included those using
an open allocation schedule or assignment envelopes without
appropriate safeguard. If the method was not described, we
categorised the trial as of 'unclear risk".

3. Blinding of participants and personnel (performance bias). We
categorised a trial as of 'low risk of bias' if it used an identical-
appearance placebo. Trials using incomplete blinding (e.g. non-
matching placebo) or no blinding were of 'high risk of bias'. If the
method was not described, we categorised it as of 'unclear risk'.

4. Blinding of outcome assessment (detection bias). We
categorised a trial as of 'low risk of bias' if the researchers who
assessed the outcomes were blind to the allocation. Trials of
'high risk of bias' included those with no blinding or incomplete
blinding. If the method was not described, we categorised it as
of 'unclear risk".

5. Incomplete outcome data (attrition bias). We categorised a trial
as of 'low risk of bias' if it had no missing outcome data, or
if missing data were balanced in numbers across groups and
with similar reasons for missing data across groups, and the
investigators used 'intention-to-treat' analysis and input the
missing data accordingly. Trials of 'high risk of bias' included
those with unbalanced numbers of drop-outs or missing data
between groups, or if the reasons for missing data were different
between groups. Trials of 'unclear risk' included those with no
reason for missing data provided or those did not address this
outcome.

6. Selective reporting (reporting bias). We categorised a trial as
of 'low risk of bias' if its protocol was available and all the
pre-specified outcomes were reported. Trials of 'high risk of
bias' included those where not all of the pre-specified outcome
measures were reported or those where one or more reported
outcomes were not pre-specified. Trials of 'unclear risk' were
those providing insufficientinformation to permitjudgement on
reporting bias.

Measures of treatment effect

For dichotomous data, we reported risk ratios (RRs) and relevant
95% confidence intervals (Cls). For death, the RR represented the
risk of death in the buflomedil group versus the risk of death in
the control group (i.e. the higher RR indicated the worse outcome).
For neurological functions, the RR represented the risk of achieving
‘clinically significant improvement' in the buflomedil group versus
the risk of achieving 'clinically significant improvement' in the
control group (i.e. the higher RR indicated the better outcome).

For continuous data, we extracted mean values and relevant
standard deviations (SDs) and calculated the standardised mean
differences (SMDs) and relevant 95% Cls. If, for the same outcome,
one group of trials used scales with higher scores associated with
worse outcome whilst the other group of trials used scales with
higher scores associated with better outcome (i.e. some scales
increased with disease severity and other scales decreased with
disease severity), we multiplied scores of one set of scales by minus
one (-1). For example, a more severe stroke is associated with a
higher score on the China Stroke Scale but a lower score on the
European Stroke Scale or the Scandinavian Stroke Scale. Thus, to

pool the results of the latter two scales with the results on the China
Stroke Scale, we multiplied the mean scores of these two scales by
-1.

We had intended to calculate SMDs for all continuous outcomes, as
we had expected that different scales would be used across studies
to measure the same outcome. However, only one trial reported the
outcome of short-term disability by using a single scale (the Barthel
Index). Thus, we calculated the MD rather than the SMD for this
outcome.

Dealing with missing data

We had intended to contact trialinvestigators to clarify the relevant
data if they were not available in the report. However, none of the
included trials provided contact emails or telephone numbers, and
it is impractical to obtain information via postal enquires. For trials
where the data could not be obtained from the investigators, we
summarised their results narratively.

Assessment of heterogeneity

We assessed heterogeneity between trials and between pre-
specified subgroups. We determined the statistical significance
of heterogeneity based on the Chi? distribution with k-1 degrees
of freedom (where k was the number of trials or number of
subgroups). We quantified heterogeneity using the 12 statistic,
which describes the proportion of total variance across trials that
is attributed to heterogeneity. According to the methods described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011), we interpreted the amount of heterogeneity as low,
moderate, and high from I? values of 0% to 40%, 40% to 75%, and
over 75%.

Assessment of reporting biases

We examined publication bias using a funnel plot. As suggested
by the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011), we produced a funnel plot for an outcome for
which there were more than 10 trials in the meta-analysis. Thus in
this review, we only produced a funnel plot for the dichotomous
outcome of the China Stroke Scale, by plotting the RR on the
horizontal axis against the inversed standard error of logarithmic
RR on the vertical axis.

Data synthesis

We used a random-effects model for meta-analysis, in Review
Manager (RevMan 5.3). Data were available for meta-analyses for
three outcome measures: short-term death, continuous outcome of
neurological functions, and dichotomous outcome of neurological
functions. We had intended to perform meta-analysis for disability/
dependence, but there were only two trials and the methods were
too diverse for the data to be pooled. We did not perform meta-
analysis for adverse events because this outcome had not been
systematically investigated and the available data were limited.

Subgroup analysis and investigation of heterogeneity

We explored clinical heterogeneity by subgroup analyses. These
were:

1. time of recruitment since stroke onset;
2. delivery route;
3. daily dose; and
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4. treatment duration.

We used the random-effects model with separate estimates of
Tau? to perform subgroup analyses. Where we detected significant
heterogeneity between subgroups, we compared the pooled RR of
each subgroup with the summary RR of allincluded trials using a Z-
test (Borenstein 2009).

Sensitivity analysis

We had intended to perform sensitivity analyses to explore the
influence of study quality on effect size, by 1) excluding trials
with inadequate allocation concealment; 2) excluding trials with
no blinding of outcome assessors; and 3) re-analysing the data by
removing trials with non-standard designs if any were included.
However, we did not perform any sensitivity analysis because none

of the trials included in the meta-analysis had adequately reported
the process of allocation concealment or blinding. Also, all included
trials were parallel RCTs and none of them had used non-standard
designs.

RESULTS

Description of studies
Results of the search

Among 1173 citations retrieved from the electronic search, we
obtained full texts for 61 studies that were potentially eligible for
this review. By applying the inclusion and exclusion criteria, we
excluded 35 studies and included 26 studies (Figure 1). We did not
identify any studies through citation tracking. We did not identify
any ongoing trials that tested buflomedil in stroke patients.
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Figure 1. Electronic search, study selection and data analysis.
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Figure 1. (Continued)

Tar shart-term
death

T trials (n = 745)
for continuous
outcomes of
neurological
deficits

20 trials (n =
2374) far
dichotomaous
autcomes of
neuralagical
deficits

Included studies

We have provided study details for the 26 included trials in
Characteristics of included studies.

Participant characteristics

All 26 included trials (2756 participants) recruited adults of both
sexes, with the male proportion ranging from 45% (Yang 2012) to
80% (Xu 2011) and the mean age ranging from 58 (Tan 2004) to 75
(Niu 2008) years. All 2756 participants were inpatients with acute
ischaemic stroke: one trial recruited participants within six hours
after stroke onset (Cen 2005), three trials within 48 hours (Bu 2010;
Guo 20105 Li 2008), four trials within 72 hours (Dong 2004; Jia 2001;
Su 2011; Yang 2012), seven trials within 10 days (Chen 2002a; Cui
2005; Li 2001; Niu 2008; Pan 2007; Ren 2008; Wu 1998), and the
other 11 trials recruited patients with 'acute ischaemic stroke' but
did not specify the time of recruitment since stroke. Although we
set no limit on the publication language, all included trials were
conducted in China and published in the Chinese literature.

Treatment interventions

The daily dose ranged from 100 mg to 600 mg and the duration of
treatmentranged from 10 days to three weeks. The most commonly
used regimen was 200 mg buflomedil once per day (14 out of 26
trials), through intravenous delivery (24 of 26 trials) for two weeks
(22 of 26 trials).

Daily dose

Five trials used a dose of buflomedil of 100 mg once per day (Dong
2004;Guo2010; Su2011;Tan 2004; Xu 2011), another five trials used
150 mg once per day (Cen 2005; Lu 2003; Qian 2006; Wei 2007; Yang
2012), 14 trials used a maximal of 200 mg once per day (Bu 2010;
Cai 2003; Chen 2002a; Cui 2005; Jia 2001; Lei 2012; Li 2001; Li 2008;
Mo 2002; Niu 2008; Pan 2007; Ren 2008; Xu 2001; Yin 2001), another
trial used 200 mg twice per day (Tu 2012), and another trial used
250 mgintravenous buflomedil once per day for the first seven days
and 300 mg oral buflomedil twice per day for the subsequent seven
days (Wu 1998).

Treatment duration

Two trials had a treatment duration of 10 days (Cen 2005; Dong
2004), 22 trials had a treatment duration of two weeks (i.e. 14 or 15
days) (Bu 2010; Cai 2003; Chen 2002a; Cui 2005; Guo 2010; Jia 2001,
Lei2012;Li2001;Li2008;Lu2003; Mo 2002; Niu2008; Pan 2007; Qian
2006; Ren 2008; Su 2011; Tan 2004; Tu 2012; Wu 1998; Xu 2001; Yang
2012; Yin 2001), and the treatment duration in the other two trials
was three weeks (i.e. 20 or 21 days) (Wei 2007; Xu 2011).

Delivery route

Twenty-four trials delivered buflomedil through the intravenous
route (Bu 2010; Cai 2003; Cen 2005; Chen 2002a; Dong 2004; Guo
2010; Jia2001; Lei2012; Li2001;Li2008; Lu2003; Mo 2002; Niu 2008;
Pan 2007; Qian 2006; Ren 2008; Su 2011; Tan 2004; Tu 2012; Wei
2007; Xu 2001; Xu 2011; Yang 2012; Yin 2001), another trial used a
combination of oral and intravenous buflomedil (Wu 1998), and the
other trial did not report the delivery route of buflomedil (Cui 2005).

Control interventions

Six trials compared buflomedil plus usual medical care versus usual
medical care alone (Bu 2010; Cai 2003; Cui 2005; Jia 2001; Lei 2012;
Xu2011). The other 20 trials compared buflomedil plus a potentially
active drug (e.g. urokinase, edaravone or danshen) with that drug
alone (Cen 2005; Chen 2002a; Dong 2004; Guo 2010; Li 2001; Li 2008;
Lu2003; Mo 2002; Niu 2008; Pan 2007; Qian 2006; Ren 2008; Su 2011;
Tan 2004; Tu 2012; Wei 2007; Wu 1998; Xu 2001; Yang 2012; Yin 2001).

Outcome measures
Primary outcomes

One trial (200 participants) assessed long-term death and disability
(defined by a total score on the Barthel Index of 60 or less) at
three-month follow-up (Cui 2005). Eight trials (1056 participants)
assessed short-term death after treatment (all within three months
after stroke) (Bu 2010; Chen 2002a; Dong 2004; Lu 2003; Niu 2008;
Pan 2007; Qian 2006; Yang 2012), and another trial (85 participants)
assessed short-term disability using the Barthel Index immediately
after treatment (Li 2008).
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Secondary outcomes

All 26 included trials (2756 participants) measured post-treatment
neurological functions using neurological deficit scales for stroke
(e.g. Scandinavian Stroke Scale, European Stroke Scale, or China
Stroke Scale) (Bu 2010; Cai 2003; Cen 2005; Chen 2002a; Cui 2005;
Dong 2004; Guo 2010; Jia 2001; Lei 2012; Li 2001; Li 2008; Lu 2003;
Mo 2002; Niu 2008; Pan 2007; Qian 2006; Ren 2008; Su 2011; Tan
2004; Tu 2012; Wei 2007; Wu 1998; Xu 2001; Xu 2011; Yang 2012; Yin
2001;Yin 2001).

Seventeen trials (1899 participants) investigated the presence of
adverse events during treatment (Chen 2002a; Cui 2005; Jia 2001;
Lei 2012; Li 2001; Li 2008; Mo 2002; Pan 2007; Qian 2006; Ren 2008;
Tan 2004; Tu 2012; Wei 2007; Wu 1998; Xu 2001; Yang 2012; Yin 2001).

Excluded studies

We excluded 35 trials after full-text screening. The reasons for
excluding individual trials are provided in the Characteristics of
excluded studies table and summarised here: 16 trials used a
potentially active intervention (e.g. danshen, edaravone, or other
drugs) in the control group but not in the buflomedil group
(Apollonia 1989; Bao 2006; Bossi 1985; Chang 2005; Chen 2002b;
de Martiis 1986; Hu 2003; Kang 2000; Li 2001b; Li 2006; Liu 2006;
Pei 2001; Xiao 1997; Ye 2003; Zhang 2002; Zheng 2000); seven trials

did not target people who had ischaemic stroke (but people with,
for example, haemorrhagic stroke, transient ischaemic attack, or
vertebrobasilar insufficiency) (Herskovits 1985; Hu 2000; Manzino
1988; Maslenikov 1985; Migdalis 2001; Wang 2004; Zhang 2000);
four trials did not use real randomisation (Cao 2008; Huang 2004;
Li 2004; Liu 2008); two trials were case reports of severe adverse
events of buflomedil (Chu 2005; Jiang 2006); two trials compared
the effects of two different brands of buflomedil on ischaemic
stroke (Chen 2001; Li 2000); one trial compared a combination of
buflomedil and hyperbaric oxygen therapy versus buflomedil alone
(Pan 1996); one trial investigated adverse events in stroke patients
who received a higher concentration of buflomedil compared
with those who received a lower concentration of buflomedil
(Wang 2003); one trial compared two different delivery routes
of buflomedil in stroke patients (Zhou 2003); and the other trial
recruited people who had ischaemic stroke between three and 12
months previously, which was not the acute phase of stroke (Abiusi
1985).

Risk of bias in included studies

Risk of bias in all 26 included trials is summarised in Figure 2 and
Figure 3, irrespective of whether they had provided data that we
could use for meta-analyses. The methodological quality of the
included trials was generally poor.

Figure 2. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 3. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. (Continued)
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Inthe text below, we summarise therisk of bias of the trialsincluded
in each meta-analysis.

Allocation

Although all 26 included trials reported the use of 'random
allocation', none of them reported details of the methods of
randomisation. Thus, we were not able to assess whether these
used real 'randomisation’,

« Trials reporting short-term death: all trials had unclear risk of
selection bias.

« Trials reporting continuous measures of neurological functions:
all trials had unclear risk of selection bias.

« Trials reporting dichotomous measures of neurological
functions: all trials had unclear risk of selection bias.

Also, none of these trials reported any information about allocation
concealment, thus they were of unclear risk of selection bias.

Blinding

The included trials compared either buflomedil plus usual medical
care versus usual medical care, or buflomedil plus another
intervention versus that intervention alone, of which interventions
were visibly different between groups to both participants and
researchers. Thus, all these trials were of high risk of performance
bias. Only one trial reported the use of 'blinding of outcome
assessors' (Cui 2005), thus it had low risk of detection bias, but the
other trials did not provide sufficient information on blinding thus
were of unclear risk of detection bias.

o Trials reporting short-term death: all trials had high risk of
performance bias and unclear risk of detection bias.

« Trials reporting continuous measures of neurological functions:
all trials had high risk of performance bias and unclear risk of
detection bias.

« Trials reporting dichotomous measures of neurological
functions: all trials had high risk of performance bias; one trial
had low risk of detection bias (Cui 2005); and the other 19 trials
had unclear risk of detection bias.

Incomplete outcome data

Three trials reported the number of participants lost to follow-
up (Cen 2005; Cui 2005; Lu 2003), of which only one trial had a
low risk of attrition bias. This trial reported adequate methods to

address the missing data (Cui 2005). The other two trials had a
high risk of attrition bias: one trial reported that two participants
in the treatment group and three participants in the control group
died but did not report how the haemorheological data for these
participants were addressed (Lu 2003); in the other trial, the data
for five participants in the control group were not reported but the
authors did not provide any reason for this (Cen 2005).

We ranked another two trials as 'high risk' of attrition bias:
one trial had 40 participants in each group at recruitment but
reported outcomes of 42 participants in the treatment group and 38
participants in the control group, but the trial investigators did not
report any reason for the change of grouping (Qian 2006); in another
trial, some outcomes (e.g. hepatic and renal functions) were listed
in the methods section but were not reported in the results section
(Li 2008).

One trial reported the number of participants with ineffective
outcome and those who died at follow-up together, thus it was
unclear whether there was any participant who died at follow-up
(Xu 2001). We ranked this trial as 'unclear risk' of attrition bias. The
other 20 trials reported no change of numbers of participants from
recruitment to outcome assessments, thus we ranked them as 'low
risk' of attrition bias.

o Trials reporting short-term death: two trials had high risk (Lu
2003; Qian 2006), and the other two trials had unclear risk (Chen
2002a; Pan 2007) of attrition bias.

« Trials reporting continuous measures of neurological functions:
two trials had high risk (Li 2008; Lu 2003), and the other five trials
had unclear risk (Bu 2010; Guo 2010; Jia 2001; Tan 2004; Xu 2011)
of attrition bias.

o Trials reporting dichotomous measures of neurological
functions: one trial had low risk (Cui 2005), three trials had high
risk (Cen 2005; Lu 2003; Qian 2006), and the other 16 trials had
unclear risk of attrition bias.

Selective reporting

We ranked five trials as 'high risk' of reporting bias (Cai 2003;
Dong 2004; Lei 2012; Wu 1998; Xu 2001): one trial did not report
the raw data for two outcome measures (Scandinavia Stroke Scale
and Glasgow-Pittsburgh Scale), but only reported that there was
no difference between groups for either of these two measures
(Cai 2003), another trial did not report the results for some
haemorheological measures listed in the methods section (Dong
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2004), a third trial only reported raw data for outcome measures
in the treatment group but not in the control group (Lei 2012),
another trial only reported haemorheological data for a subgroup
of participants (52 of 72 participants) but did not explain why they
used this subgroup (Wu 1998), and the final trial did not report
how haemodynamic data were addressed for participants who died
during follow-up (Xu 2001).

We ranked the other 21 trials as 'unclear risk' of reporting bias
because none of them had a protocol available and there was
insufficient information to permit judgement.

« Trials reporting short-term death: all had unclear risk of
reporting bias.

« Trials reporting continuous measures of neurological functions:
all had unclear risk of reporting bias.

o Trials reporting dichotomous measures of neurological
functions: three trials had high risk (Dong 2004; Wu 1998; Xu
2001), and the other 17 trials had unclear risk of reporting bias.

Other potential sources of bias

We assessed publication bias for the dichotomous outcome
of neurological functions using a funnel plot (Figure 4). The
asymmetrical shape of this plot indicated the possibility of
publication bias, where the trials with 'negative results' were
missed from the left lower quarter of the plot.

Figure 4. Funnel plot for publication bias of trials reporting dichotomous outcomes of neurological deficits
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Primary outcomes
Long-term death and disability

We identified only one trial (200 participants) that assessed death
and disability at three-month follow-up (Cui 2005), where people in
the buflomedil group had a lower risk of 'death or disability' than
those in the control group (42% versus 60%, risk ratio (RR) 0.71,
95% confidence interval (Cl) 0.53 to 0.94) (Analysis 1.1). In this trial,
death at three-month follow-up was 14% in the buflomedil group
versus 15% in the control group (RR 0.93, 95% Cl 0.48 to 1.83) and

the disability rate was 27% in the buflomedil group versus 43% in
the control group (RR 0.63, 95% Cl 0.42 to 0.93).

We also identified eight trials investigating death and one trial
investigating disability within three months after stroke, but none
of them investigated both death and disability together.

In summary, considering the high risk of performance bias and the
imprecision of the results, the evidence of the effects of buflomedil
on long-term outcomes was of low quality according to the GRADE
principles (Higgins 2011).

Short-term death

Of the eight trials (1056 participants) investigating the death of
participants by the end of treatment (Bu 2010; Chen 2002a; Dong
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2004; Lu 2003; Niu 2008; Pan 2007; Qian 2006; Yang 2012), four
trials (325 participants) reported no death in either group (Bu 2010;
Dong 2004; Niu 2008; Yang 2012), and the other four trials (731
participants) reported death in at least one group (Chen 2002a; Lu
2003; Pan 2007; Qian 2006). We performed a meta-analysis for the
latter four trials (which reported at least one death) where there
was no difference in the risk of death between groups (RR 0.45, 95%
Cl 0.14 to 1.46) with no significant heterogeneity between trials (12
=0%, df =3, P value = 0.93) (Analysis 1.2).

Subgroup analyses

There was no significant heterogeneity between subgroups of trials
starting at different times after stroke onset (1> = 0%, df = 1, P value
=0.55) (Analysis 2.1) or between subgroups of trials using different
daily doses (1= 0%, df = 1, P value = 0.55) (Analysis 2.2). We did not
perform subgroup analysis for treatment duration or delivery route
because all four of these trials had used buflomedil for two weeks
through the intravenous route.

In summary, considering the high risk of performance bias and the
imprecision of the results, the evidence of the effects of buflomedil
on short-term death was of low quality according to the GRADE
principles (Higgins 2011).

Short-term disability

Only one trial (85 participants) reported disability at the end of
treatment, where the mean score on the Barthel Index in the
buflomedil group was 15.00 points higher (95% CI 5.83 to 24.17
higher, indicating better outcome) than that in the control group (Li
2008) (Analysis 1.3).

In summary, considering the high risk of performance bias and
attrition bias as well as the imprecision of the results, the evidence
of the effects of buflomedil on short-term disability was of low
quality according to the GRADE principles (Higgins 2011).

Secondary outcomes
Improvement of neurological deficits

All 26 included trials measured neurological deficits after the
treatment: one trial (85 participants) used the European Stroke
Scale (Li 2008), two trials (124 participants) used the Scandinavian
Stroke Scale (Cai 2003; Tu 2012), and the other 23 trials (2547
participants) used the China Stroke Scale (Bu 2010; Cen 2005; Chen
2002a; Cui 2005; Dong 2004; Guo 2010; Jia 2001; Lei 2012; Li 2001;
Lu 2003; Mo 2002; Niu 2008; Pan 2007; Qian 2006; Ren 2008; Su
2011; Tan 2004; Wei 2007; Wu 1998; Xu 2001; Xu 2011; Yang 2012; Yin
2001). Among these 26 trials, five trials only reported continuous
measures, 16 trials only reported dichotomous measures, and
the other five trials reported both continuous and dichotomous
measures of neurological deficits.

Continuous measures of improvement of neurological deficits
Summary meta-analysis

Of the 10 trials (911 participants) that reported continuous
measures of neurological deficits (Bu 2010; Cai 2003; Guo 2010;
Jia 2001; Lei 2012; Li 2008; Lu 2003; Tan 2004; Tu 2012; Xu 2011),
seven trials (745 participants) reported data that we could use
for meta-analysis (six trials reported mean scores on the China
Stroke Scale (Bu 2010; Guo 2010; Jia 2001; Lu 2003; Tan 2004; Xu
2011), and the other trial reported mean scores on the European

Stroke Scale (Li 2008)). The buflomedil group had lower scores for
neurological deficits (i.e. better outcome) than the control group
(745 participants, standardised mean difference (SMD) -0.98, 95%
Cl -1.21 to -0.75), with moderate heterogeneity between trials (I* =
53%, df =6, P value = 0.05) (Analysis 1.4).

Subgroup analyses

Subgroup analysis for time since stroke: there was no significant
heterogeneity between subgroups of trials starting at different
times after stroke (1= 0%, df =2, P value = 0.40) (Analysis 2.3).

Subgroup analysis for delivery route: we did not perform subgroup
analysis for delivery route as all seven trials in the meta-analysis
had used the intravenous route.

Subgroup analyses for daily dose: there was no significant
heterogeneity between subgroups of trials using different daily
doses (12 =35%, df =2, P value = 0.21) (Analysis 2.5).

Subgroup analysis for treatment duration: there was a significant
proportion of heterogeneity attributed to the difference in
treatment duration (12 = 80%, df = 1, P value = 0.02) (Analysis 2.6),
i.e. the trial using buflomedil for three weeks (68 participants, SMD
-1.60,95% Cl -2.15 to -1.05) had a better outcome than the other six
trials using buflomedil for two weeks (677 participants, SMD -0.92,
95% Cl-1.12 to -0.72; 12 = 35%, df = 5, P value = 0.17). Furthermore,
the z-score test indicated that the trial using the three-week regime
had a greater pooled SMD (i.e. better outcome) than the summary
SMD of all seven trials (P value = 0.04) but there was no difference
between the pooled SMD of the other six trials using the two-week
regime and the summary SMD of all seven trials (P value = 0.70).

Narrative analysis

Three trials did not provide data suitable for meta-analysis: one
(57 participants) reported 'no significant difference' in scores
on the Scandinavian Stroke Scale after treatment between the
buflomedil group and the control group (Cai 2003). Another trial
(67 participants) reported a decrease in scores on the Scandinavian
Stroke Scale in the buflomedil group and this change in scores was
'significantly different' from that in the control group (Tu 2012).
The third trial (42 participants) reported that scores on the China
Stroke Scale after treatment were 'significantly different’ between
the buflomedil group and the control group (Lei 2012).

In summary, considering the high risk of performance bias and
the inconsistency of the results, the evidence of the effects
of buflomedil on continuous measures of improvement of
neurological function was of low quality according to the GRADE
principles (Higgins 2011).

Dichotomous measures of improvement of neurological deficits
Summary meta-analysis

Twenty-one trials (2416 participants) assessed the effects of
buflomedil on the improvement of neurological deficits as a
dichotomous outcome of either 'clinically significantimprovement'
or 'no improvement' according to the China Stroke Scale (please
see the explanation in Types of outcome measures) (Bu 2010; Cen
2005; Chen 2002a; Cui 2005; Dong 2004; Guo 2010; Lei 2012; Li 2001;
Lu 2003; Mo 2002; Niu 2008; Pan 2007; Qian 2006; Ren 2008; Su
2011; Tan 2004; Wei 2007; Wu 1998; Xu 2001; Yang 2012; Yin 2001).
Of these 21 trials, one trial, Lei 2012, did not report data for meta-
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analysis and the other 20 trials (2374 participants) were included for
meta-analysis. A significantly higher proportion of participants in
the buflomedil group had 'clinically significant improvement' than
in the control group (2374 participants, RR 1.19,95% Cl 1.14 to 1.25),
with no significant heterogeneity between trials (1> = 32%, df = 19,
P value = 0.09) (Analysis 1.5).

Subgroup analyses

Subgroup analysis for time since stroke: there was no significant
heterogeneity between subgroups of trials starting at different
times since stroke (1 = 33%, df = 4, P value =0.20) (Analysis 2.7).

Subgroup analysis for delivery route: there was a significant
proportion of heterogeneity attributed to the difference in delivery
route (12 = 87%, df = 2, P value = 0.0003) (Analysis 2.8). Eighteen
trials (2102 participants, RR 1.16, 94% CI 1.12 to 1.20; I* = 0%, df =
17, P value =0.85) delivered buflomedil intravenously, another trial
(72 participants, RR 1.42, 95% Cl 1.04 to 1.94) used a combination
of intravenous delivery for the first seven days and oral delivery
for the subsequent seven days (Wu 1998), and the other trial (200
participants, RR 1.83, 95% CI 1.45 to 2.30) did not report how
buflomedil had been delivered (Cui 2005). The trial that did not
report the pattern of delivery had a significant higher RR (i.e. better
outcome) than the summary RR of all 20 trials (P value = 0.003),
whilst neither the pooled RR of the trials using intravenous delivery
(P value = 0.35) nor the RR of the trial using intravenous plus
oral delivery (P value = 0.27) was significantly different from the
summary RR of all 20 trials.

Subgroup analyses for daily dose: there was no significant
heterogeneity between subgroups of trials using different daily
doses (1= 0%, df = 3, P value = 0.44) (Analysis 2.9).

Subgroup analysis for treatment duration: there was a significant
proportion of heterogeneity attributed to the difference in
treatment duration (1 = 80%, df = 1, P value = 0.02) (Analysis 2.10),
i.e. participants in the 18 trials using buflomedil for two weeks
(2215 participants, RR 1.20, 95% CI 1.15 to 1.26; 1> = 21%, df = 17,
P value = 0.20) had a better chance of having clinically significant
improvement than those in the two trials using buflomedil for 10
days (159 participants, RR 1.07, 95% CI 0.98 to 1.17; I> = 0%, df =
1, P value = 0.32). The pooled RR of the two trials using the 10-
day regime was significantly lower (i.e. poorer outcome) than the
summary RR of all 20 studies (P value = 0.03) whist there was no
difference between the pooled RR of the other 18 trials using the
two-week regime and the summary RR of all 20 trials (P value =
0.79).

2.1.2.2 Narrative analysis

In the single trial (42 participants) that did not provide data
for meta-analysis, the proportion of participants with 'clinically
significant improvement' in the buflomedil group was 92%, which
was 'significantly different’ from that in the control group (but the
proportion in the control group was not reported) (Lei 2012).

In summary, considering the high risk of performance bias and
publication bias, the evidence of the effects of buflomedil on
dichotomous measures of improvement of neurological function
was of low quality according to the GRADE principles (Higgins 2011).

2.2 Adverse drug events during treatment

Adverse events were investigated in 17 trials with 1899 participants.
Of these 17 trials, six trials (853 participants) reported 'no
significant adverse drug event in any participants' (Chen 2002a;
Mo 2002; Pan 2007; Qian 2006; Yang 2012; Yin 2001), another 10
trials (979 participants) only reported the presence of adverse
events in the buflomedil group but did not report whether or not
there was any adverse event in the control group (Cui 2005; Jia
2001; Lei 2012; Li 2001; Li 2008; Ren 2008; Tan 2004; Wei 2007; Wu
1998; Xu 2001), and the other trial (67 participants) reported the
presence of adverse events in both buflomedil and control groups
(Tu 2012). None of the reported adverse events met the criteria of
'severe adverse events' (i.e. major systemic adverse drug reaction,
impairment of vital organs, or intracranial haemorrhage).

Among these 17 trials, 38 out of 955 participants in the buflomedil
group had adverse events. The most commonly reported
symptoms were headache (13 participants) and gastrointestinal
reactions (12 participants). Other reported symptoms include
drowsiness (three participants), pruritus (three participants),
transient dizziness (two participants), lower blood pressure
(two participants), face flushing (two participants), and gum
bleeding (one participant). Among these 38 participants, only two
stopped using buflomedil because of the intolerable headache
(Xu 2001), whilst in the other trials the reported adverse
events were sufficiently tolerable for participants to continue the
buflomedil treatment. Among 17 trials with 944 participants in the
control group, only one trial reported that two participants had
gastrointestinal reactions (Tu 2012).

DISCUSSION

Summary of main results

We identified 26 published trials (2756 participants) that explored
the efficacy and safety of buflomedil in treating people within the
first few days after the onset of their ischaemic stroke. Key findings
of this review are provided in Summary of findings for the main
comparison.

There was insufficient evidence on the efficacy of buflomedil
in reducing the chance of death or disability/dependence after
ischaemic stroke, due to the poor study quality and limited number
of trials. Also, there was no robust evidence on the efficacy
of buflomedil in improving neurological deficits. The apparent
benefit on neurological deficits was likely to be attributable to bias
from poor study quality and publication bias, rather than a real
therapeutic effect.

Adverse events (such as headache or gastrointestinal reactions)
were more commonly reported in the buflomedil group (38 out
of 955 participants) than the control group (two out of 944
participants), and there were no severe adverse events. Most
investigators reported that these symptoms were sufficiently
tolerable for participants to continue the treatment. However,
it was unclear whether adverse events had been systematically
collected in these trials and none of the included trials performed
statistical analysis for adverse events. Furthermore, in trials where
only adverse events in the buflomedil group were reported, we do
not know whether these events did not occur in the control group
or whether these events occurred but were not reported.
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Overall completeness and applicability of evidence

We performed a systematic search for relevant trials in English
databases (e.g. MEDLINE and EMBASE) and Chinese databases (e.g.
CNKI and VIP). We did not limit the publication language, although
all the included trials had been conducted in China. This limits
the extrapolation of the results of this systematic review to non-
Chinese populations. All 26 included trials recruited inpatients
with acute ischaemic stroke, where 13 trials recruited participants
within 10 days after stroke onset whilst in the other 13 trials
this information was not reported. Most trials assessed outcomes
immediately at the end of treatment (usually two weeks after the
start of treatment). Thus, this review did not address the situation
where buflomedil was given beyond the acute phase, nor do we
know whether its benefit, if any, could be sustained in the longer
term after stroke.

Quality of the evidence

The included trials were generally small, with a median sample
size of 80 participants (interquartile range 65 to 108). There were a
number of potential sources of bias in the included trials.

1. We had intended to perform sensitivity analyses by including
only those trials using adequate strategies for allocation
concealment and blinding; however, this was not achieved as
none of the trials included in the meta-analysis had reported
sufficient information to allow us to make any assessment
of methodological quality. These methodological limitations
might have led to an overestimation of the therapeutic efficacy.
In addition, a subgroup analysis indicated that the trial that had
not clarified the pattern of delivery route reported significantly
better functional outcomes than those where the route of
delivery had been reported. This implied that trials without
transparent reporting of methodology tended to report better
outcomes.

2. Among five trials where the number of participants at the end
of study was different from that at randomisation, only one trial
properly reported how the missing data had been addressed
(Cui 2005), whilst another three trials were of a high risk of
attrition bias (Cen 2005; Lu 2003; Qian 2006), and the other trial
did not report sufficient information to permit judgement (Xu
2001).

3. Only one trial declared support from a governmental grant (Cai
2003), whilst none of the other trials declared the source of
funding.

4. The funnel plot appeared asymmetrical on visual inspection,
implying the possibility of publication bias, i.e. trials with
'unfavourable outcomes' were missing. This indicated a risk of
overestimating the efficacy of buflomedil based on the included
trials. Another possibility is that some trials were not completed
or published because some severe adverse events occurred.

Potential biases in the review process

Despite using rigorous search methods guided by the Cochrane
Stroke Group, we are not fully confident that we have identified all
relevant studies. We obtained studies only if their abstracts were
published in English or Chinese, thus we might have missed other
non-English studies. Such publication bias was identified in the
funnel plot. Another potential bias was that we did not contact
trial investigators to clarify the relevant data if not available in the
report; for example, some studies only reported that the results

were 'not significant' without giving exact data or statistical indices.
We had intended to contact investigators but none of the included
trials provided contact email or telephone numbers, and it is
impractical to obtain information via postal requests based on our
previous experience of a review of Chinese studies. For trials where
the relevant data could not be obtained from the investigators, we
summarised their results in a narrative section.

Agreements and disagreements with other studies or
reviews

Efficacy and safety of buflomedil for acute ischaemic stroke

Although the statistical analysis of the data extracted from the
trials suggests that buflomedil may have a beneficial effect on
neurological deficits, the low quality of these trials prevents us
from drawing firm and reliable conclusions. The findings of the
current review are consistent with a previous meta-analysis of
buflomedil for the treatment of acute cerebral infarction (seven
Chinese trials with 583 participants), which found a beneficial effect
on neurological functions but the quality of data was poor (Su
2005). However, this previous review did not investigate death or
disability and the available data for adverse events were limited.
In addition, this review was different from our review in that
it also included non-randomised trials and trials that compared
buflomedil with another potentially active intervention.

Other vasoactive agents for acute ischaemic stroke

This review found no significant effect of buflomedil on death either
immediately after treatment or at three-month follow-up in people
with acute ischaemic stroke. Similar results were reported in a
Cochrane review (five trials with 793 participants) of another group
of vasodilators, methylxanthine derivatives, for acute ischaemic
stroke (Bath 2004). These vasodilators had no significant effect on
either early or late death after stroke, and neither did they have
any effect on early disability. However, this Cochrane review did not
investigate late disability and neurological functions (Bath 2004).

Safety of buflomedil for ischaemic stroke and other conditions

The published trials of buflomedil for acute ischaemic stroke
did not report safety data sufficiently for statistical appraisal.
Buflomedil was previously approved for the treatment of peripheral
arterial diseases, thus studies for this condition may provide some
information on its safety. A Cochrane review of buflomedil for
intermittent claudication concluded that oral buflomedil (with a
daily dose of 300 mg to 900 mg) had limited benefit with a narrow
therapeutic range (de Backer 2013). Furthermore, the European
Medicine Agency recommended that the marketing of medicines
containing buflomedil be suspended because of the risk of serious
neurological and cardiac side effects with the use of buflomedil
under normal conditions, particularly in elderly patients (European
Medicine Agency 2012). For the same reason, buflomedil has
been withdrawn from the market in China (China Food and Drug
Administration 2013). According to a review of case reports of
adverse events associated with buflomedil, among 1054 cases
who had adverse events related to oral buflomedil, 481 people
(46%) had neurological or cardiac events (Bucolo 2012). A higher
proportion of people with neurological or cardiac events was
found in those who had taken an overdose of buflomedil (53% for
intentional and accidental overdose) than those who had used the
normal dose (38% for those using a 300 mg to 600 mg daily dose)
(Bucolo 2012).
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In our review, 13 participants (0.7%) had headache and
two participants (0.1%) had transient dizziness among 1899
participants, without any other neurological or cardiac events
reported. Further, most participants with adverse events
completed the treatment, apart from two participants who stopped
buflomedil because of intolerable headaches (Xu 2001). One
possibility for the lower proportion of, and less severe, adverse
events identified in this review than in other studies is that the
included trials had used a relatively lower daily dose for stroke
patients (i.e. 200 mg or less) compared with the daily dose used
in other conditions (e.g. 300 mg or more). However, there were
two included trials that used a higher dose of 250 mg or more for
stroke patients (Tu 2012; Wu 1998), but the type and severity of
adverse events reported in these two trials were not different from
the trials with a lower dose. Another possible explanation is that
the adverse events might have not been systematically investigated
and reported in the included trials. We have this suspicion because
some adverse events of buflomedil commonly reported in other
conditions, such as seizure and convulsion, had not been reported
in any of the included trials in our review. Through the electronic
search for this review, we came across a case report of a severe
adverse event associated with buflomedil during the treatment
of acute ischaemic stroke, where a recurrent ischaemic stroke
occurred after a three-day intravenous delivery of buflomedil (100
mg daily) in a 56-year old female patient with acute ischaemic
stroke (Chu 2005). However, we do not know if any other severe
adverse events occur in stroke patients and how common they are.

AUTHORS' CONCLUSIONS

Implications for practice

There is insufficient evidence on the drug's efficacy or safety to
support the use of buflomedil for the treatment of acute ischaemic

stroke. Given these uncertainties as well as the severe adverse
events reported in other conditions, future evidence on its efficacy
and safety in stroke patients is required before buflomedil is used
in clinical practice.

Implications for research

Considering the limited benefit of buflomedil on acute ischaemic
stroke in relation to its safety issues, a systematic investigation
of its adverse events with stroke patients is urgently needed to
inform future research. Although there is a published review of case
reports of adverse events associated with buflomedil, this review
did not separately report adverse events for different diseases.
Since the dose and treatment duration of buflomedil may be
different for different diseases and adverse events are usually dose-
related, a systematic review of adverse events from buflomedil in
patients with acute ischaemic stroke is needed. Such a systematic
review should specifically search databases of adverse events for
studies (including clinical trials, case-control studies, and case
reports) that reported adverse events from buflomedil in people
with acute ischaemic stroke. Further research needs to inform a
safety range of the dose of buflomedil and, based on this safety
range, the efficacy of buflomedil for acute ischaemic stroke should
be investigated in randomised controlled trials with more rigorous
methodological designs.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Bu 2010

Methods RCT

Participants 100 inpatients with a diagnosis of ischaemic stroke
Time of randomisation after stroke onset: within 48 hours
Treatment: 50 participants at randomisation and all completed the trial

Control: 50 participants at randomisation and all completed the trial

Interventions Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 14 days) + control intervention

Control: usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
Death by the end of treatment
Css
Maximum platelet aggregation rate

Notes Funding: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

Quote: "using a random number table" but reported no details
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Bu 2010 (Continued)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Cai 2003
Methods RCT
Participants 57 inpatients with a diagnosis of acute ischaemic stroke (74% male, mean age 61 years)
Time of randomisation after stroke onset: unknown
Treatment: 29 participants at recruitment and all completed the trial
Control: 28 participants at recruitment and all completed the trial
Interventions Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 14 days) + control intervention
Control: usual medical care
Outcomes Time of outcome assessment: by the end of 14-day treatment
SSS
Glasgow-Pittsburgh Scale
Blood protein S-100B and neuro-specific enolase
Notes Funding: a provincial grant for Science and Technology projects (2001, No. 04), Guizhou Province, China
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
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Cai 2003 (Continued)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

High risk Raw data for SSS and Glasgow-Pittsburgh Scale were not reported, so they

cannot be entered in a meta-analysis

Cen 2005

Methods

RCT

Participants

92 inpatients with a diagnosis of acute ischaemic stroke (74% male, age range 55 to 78 years)
Time of randomisation after stroke onset: within 6 hours
Treatment: 48 participants at recruitment and all completed the trial

Control: 44 participants at recruitment and 39 completed the trial (data for 5 participants missed and
were not reported)

Interventions

Treatment: buflomedil hydrocholoride (150 mg, ivgtt, daily, 10 days) + control intervention

Control: urokinase (300 000 U, ivgtt, daily, 6 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 10-day treatment
Css
Notes Combination of buflomedil with urokinase
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different

and personnel (perfor-
mance bias)
All outcomes
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Cen 2005 (Continued)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

High risk Data for 5 participants in the control group were not reported and no reason

was provided for this

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Chen 2002a

Methods

RCT

Participants

400 participants with ischaemic stroke
Time of randomisation after stroke onset: between 3 hours and 10 days
Treatment: 200 participants at recruitment (59% male, mean age 66 years) and all completed the trial

Control: 200 participants at recruitment ("age and sex matched with treatment group") and all com-
pleted the trial (1 participant died)

Interventions

Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 14 days) + control intervention

Control: sodium chloride hydroxyethyl starch 40 injection (500 ml, ivgtt, daily, 14 days) + danshen (20
ml, ivgtt, daily, 14 days)

Outcomes Time of outcome assessment: by the end of 14-day treatment
Death by the end of treatment
Css
Adverse events
Notes Combination of buflomedil with sodium chloride hydroxyethyl starch 40 injection and danshen
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised" but did not report the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Insufficient information was reported to permit judgement

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)

Unclear risk The trial did not address this outcome

Buflomedil for acute ischaemic stroke (Review)
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Chen 2002a (Continued)
All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Cui 2005

Methods

RCT

Participants

200 participants with ischaemic stroke
Time of randomisation after stroke onset: within 7 days

Treatment: 100 participants at randomisation (60% male, mean age 63 years) and 98 for analysis (2 lost
to follow-up)

Control: 100 participants at randomisation (56% male, mean age 64 years) and 97 for analysis (3 lost to
follow-up)

Interventions

Treatment: buflomedil hydrochloride (200 mg, daily, 14 days) + control intervention

Control: usual medical care or rehabilitation

Outcomes Time of outcome assessment: by the end of 14-day treatment and 3-month follow-up (after randomisa-
tion)
Death at 3-month follow-up
Disability (Barthel Index < 60) at 3-month follow-up
CSS by the end of treatment
Adverse events during treatment
Notes Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk "Blind assessment"
sessment (detection bias)
All outcomes
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Cui 2005 (Continued)

Incomplete outcome data  Low risk Reported that 2 participants in treatment group and 3 participants in control
(attrition bias) group lost to follow-up
All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Dong 2004
Methods RCT
Participants 67 participants with ischaemic stroke
Time of randomisation after stroke onset: within 72 hours
Treatment (buflomedil + urokinase): 36 participants at recruitment and all completed the trial
Control (urokinase): 31 participants at recruitment and all completed the trial
Interventions Treatment: buflomedil hydrochloride (100 mg, ivgtt, daily, 10 days) + control intervention
Control: urokinase (300,000 to 500,000 U, ivgtt, daily, 5 days) + low molecular weight dextran (250 ml,
ivgtt, daily, 10 days) + danshen (10 ml, ivgtt, daily, 10 days) + cerebrolysin (10 ml, ivgtt, daily, 10 days)
Outcomes Time of outcome assessment: 15 days after randomisation (5 days after the end of treatment)
Death by the end of treatment
Css
Haemorheological indices (whole blood viscosity, plasma viscosity, plasma fibrinogen)
Notes Combination of buflomedil with urokinase
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
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Dong 2004 (Continued)
All outcomes

Selective reporting (re- High risk Data for some haemodynamic measures listed in the Methods section were
porting bias) not reported in the Results section (e.g. haematocrit)

Guo 2010
Methods RCT

Participants

206 participants with ischaemic stroke (54% male, mean age 66 years)
Time of randomisation after stroke onset: mean = 14 hours, SD =2 hours
Treatment: 103 at randomisation and all completed the trial

Control: 103 at randomisation and all completed the trial

Interventions

Treatment: buflomedil (100 mg, ivgtt, daily, 14 days) + control intervention

Control: sodium ozagrel (80 to 160 mg, ivgtt, daily, 14 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
Css
Notes Combination of buflomedil with sodium ozagrel
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)
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Jia 2001

Methods

RCT

Participants

63 participants with ischaemic stroke (57% male, age unknown)
Time of randomisation after stroke onset: within 72 hours
Treatment: 31 at randomisation and all completed the trial

Control: 32 at randomisation and all completed the trial

Interventions

Treatment: buflomedil (150 mg to 200 mg, ivgtt, daily, 14 days) + control intervention

Control: usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment (day 15 after randomisation)
Css
Haemorheological indices (haematocrit, whole blood viscosity, plasma viscosity, fibrinogen, deforma-
tion of red blood cells)
Adverse events

Notes Funding: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement

(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement

porting bias)

Lei 2012
Methods RCT

Participants

42 participants with ischaemic stroke

Time of randomisation after stroke onset: unknown

Buflomedil for acute ischaemic stroke (Review)
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

30



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Lei 2012 (continued)

Treatment: 21 participants at randomisation (67% male, mean age 65 years)

Control: 21 participants at randomisation (62% male, mean age 63 years)

Interventions

Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 14 days) + control intervention

Control: usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
Css
Adverse events

Notes Funding: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised" but did not report the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Insufficient information was reported to permit judgement

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

High risk CSS data were reported incompletely so that they cannot be entered in a

meta-analysis

Li2001

Methods

RCT

Participants

113 participants with ischaemic stroke
Time of randomisation after stroke onset: within 7 days
Treatment: 58 participants at randomisation (52% male, mean age 60 years) and all completed the trial

Control: 55 participants at randomisation (51% male, mean age 62 years) and all completed the study

Interventions

Treatment: buflomedil (200 mg, ivgtt, daily, 14 days) + control intervention

Control: low molecular weight dextran (500 ml, ivgtt, daily, 14 days)
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Li 2001 (Continued)

Outcomes Time of outcome assessment: by the end of 14-day treatment
CSS
Adverse events

Notes Combination of buflomedil with low molecular weight dextran

Funding: not reported

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Li 2008
Methods RCT
Participants 85 participants with ischaemic stroke (age and sex unknown, but were comparable between 2 groups)
Time of randomisation after stroke onset: within 48 hours
Treatment: 44 participants at randomisation and all completed the trial
Control: 41 participants at randomisation and all completed the trial
Interventions Treatment: buflomedil hydrocholoride (200 mg, ivgtt, daily, 14 days) + control intervention
Control: danshen (20 ml, ivgtt, daily, 14 days) + usual medical care
Outcomes Time of outcome assessment: by the end of 14-day treatment
European Stroke Scale
Acute Physiology and Chronic Health Evaluation Il (APACHE 1)
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Li 2008 (Continued)

Barthel Index (dependence)
Serum C-reaction protein
Hepatic and renal function tests
Coagulation function

Adverse events

Notes Combination of buflomedil with danshen

Funding: not reported

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Some safety measures, e.g. hepatic and renal functions, were listed in the
(attrition bias) Methods section but were not reported in the Results section
All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Lu 2003
Methods RCT
Participants 143 participants with acute ischaemic stroke
Time of randomisation after stroke onset: unknown
Treatment: 75 participants at randomisation (59% male, mean age 61 years) and 73 participants com-
pleted the trial (2 participants died)
Control: 68 participants at randomisation (59% male, mean age 61 years)
Interventions Treatment: buflomedil (150 mg, ivgtt, daily, 14 days) + control intervention
Control: danshen (30 ml, ivgtt, daily, 14 days) + usual medical care
Outcomes Time of outcome assessment: 2 weeks after the end of treatment
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Lu 2003 (Continued)

Death by the end of treatment
CSS

Haemorheological indices (whole blood viscosity, haematocrit, erythrocyte rigidity index)

Notes Combination of buflomedil with danshen
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Reported 2 participants in treatment group and 3 participants in control group
(attrition bias) died but not reported how the haemorheological data for these participants
All outcomes were addressed
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)
Mo 2002
Methods RCT

Participants

63 participants with acute ischaemic stroke
Time of randomisation after stroke onset: unknown

Treatment (buflomedil + puerarin): 32 participants at randomisation (66% male, mean age 66 years)
and all completed treatment

Control (puerarin): 31 participants at randomisation (77% male, mean age 70 years) and all completed
treatment

Interventions

Treatment: buflomedil (200 mg, ivgtt, daily, 14 days) + control intervention

Control: puerarin (500 mg, ivgtt, daily, 14 days)

Outcomes Time of outcome assessment: by the end of 14-day treatment
CSS
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Mo 2002 (Continued)

Adverse events

Notes Combination of buflomedil with puerarin

Funding: not reported

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Niu 2008
Methods RCT
Participants 64 participants with acute ischaemic stroke
Time of randomisation after stroke onset: between 6 hours and 7 days
Treatment: 32 participants at randomisation (56% male, mean age 76 years)
Control: 32 participants at randomisation (53% male, mean age 75 years)
Interventions Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 14 days) + control intervention
Control: danshen (20 ml, ivgtt, daily, 14 days) + usual medical care
Outcomes Time of outcome assessment: by the end of 14-day treatment
Death by the end of treatment
CSS
Haemorheological indices (whole blood viscosity, plasma viscosity, red blood cell aggregation, red
blood cell deformation)
Notes Combination of buflomedil with danshen
Buflomedil for acute ischaemic stroke (Review) 35

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Niu 2008 (Continued)

Funding: not reported

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised" but did not report the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Insufficient information was reported to permit judgement

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Pan 2007

Methods

RCT

Participants

108 participants with acute ischaemic stroke
Time of randomisation after stroke onset: between 2 hours and 6 days

Treatment: 54 participants at randomisation (52% male, age range 38 to 78 years) and all completed
the trial

Control: 54 participants at randomisation (55% male, age range 46 to79 years) and all completed the
trial

Interventions

Treatment: buflomedil hydrochloride (200 mg, ivgtt, daily, 15 days) + control intervention

Control: batroxobin (DF-521) (d1: 10 batroxobin units ivgtt, daily; d3: 5 batroxobin units, ivgtt; d5: 5 ba-
troxobin units, ivgtt) + usual medical care

Outcomes

Time of outcome assessment: by the end of 15-day treatment
Death by the end of treatment
CSS

Haemorheological indices (whole blood viscosity, platelet aggregation rate, fibrinogen, platelet count,
prothrombin time)

Adverse events
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Pan 2007 (Continued)

Notes Combination of buflomedil with batroxobin
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)
Qian 2006
Methods RCT

Participants

80 participants with acute ischaemic stroke (54% male, age range 45 to 78 years)
Time of randomisation after stroke onset: unknown
Treatment: 40 participants at randomisation but 42 participants at the end of trial

Control: 40 participants at randomisation but 38 participants at the end of trial

Interventions

Treatment: buflomedil (150 mg, ivgtt, daily, 14 days) + control intervention

Control: danshen (16 ml, ivgtt, daily, 14 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
Death by the end of treatment
CSS
Adverse events

Notes Combination of buflomedil with danshen

Funding: not reported
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Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Had 40 participants in each group at recruitment, but reported outcomes of 42
(attrition bias) participants in treatment group and 38 participants in control group (on-treat-
All outcomes ment analysis)
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)
Ren 2008
Methods RCT

Participants

72 participants with acute ischaemic stroke
Time of randomisation after stroke onset: between 24 hours and 7 days
Treatment: 36 participants at randomisation (55% male, mean age 60 years) and all completed the trial

Control: 36 participants at randomisation (61% male, mean age 57 years) and all completed the trial

Interventions

Treatment: buflomedil hydrochloride (100 mg to 200 mg, ivgtt, daily, 15 days) + control intervention

Control: low molecular weight dextran (500 ml, ivgtt, daily, 15 days) + danshen (20 ml, ivgtt, daily, 15
days)

Outcomes Time of outcome assessment: by the end of 15-day treatment
Css
Adverse events

Notes Combination of buflomedil with low molecular weight dextran and danshen
Funding: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Buflomedil for acute ischaemic stroke (Review)
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Ren 2008 (Continued)

Random sequence genera-

tion (selection bias)

Unclear risk "Randomised" but did not report the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Insufficient information was reported to permit judgement

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk

The protocol was not available. Insufficient information to permit judgement

Su 2011

Methods

RCT

Participants

60 participants with acute ischaemic stroke

Time of randomisation after stroke onset: between 24 hours and 72 hours

Treatment (buflomedil + xuesaitong): 30 participants at randomisation (53% male, mean age 66 years)

and all completed the trial

Control (xuesaitong): 30 participants at randomisation (67% male, mean age 65 years) and all complet-

ed the trial

Interventions

Treatment: buflomedil hydrochloride (100 mg, ivgtt, daily, 14 days) + control intervention

Control: xuesaitong (400 mg, ivgtt, daily, 14 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
CSS
Notes Combination of buflomedil with xuesaitong
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement

(selection bias)

Buflomedil for acute ischaemic stroke (Review)
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Su 2011 (Continued)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Tan 2004

Methods

RCT

Participants

80 participants with acute ischaemic stroke
Time of randomisation after stroke onset: unknown
Treatment: 40 participants at randomisation (70% male, mean age 59 years) and all completed the trial

Control: 40 participants at randomisation (75% male, mean age 58 years) and all completed the trial

Interventions

Treatment: buflomedil hydrochloride (10 mg, ivgtt, daily, 14 days) + control intervention

Control: venoruton (40 mg, ivgtt, daily, 14 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 14-day treatment
Css
Adverse events
Notes Combination of buflomedil with venoruton
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
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Tan 2004 (Continued)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Tu 2012

Methods

RCT

Participants

67 participants with acute ischaemic stroke (age and sex unknown)
Time of randomisation after stroke onset: unknown
Treatment: 34 participants at randomisation and all completed the trial

Control: 33 participants at randomisation and all completed the trial

Interventions

Treatment: phosphopyridoxal buflomedil (20 mg, twice per day, ivgtt, 14 days) + control intervention

Control: edaravone (ivgtt) + gangliosides (ivgtt) + aspirin (po) 14 days

Outcomes Time of outcome assessment: by the end of 14-day treatment
SSS
Haemorheological indices (platelet aggregation rate, whole blood viscosity, plasma viscosity, red blood
cell deformation, fibrinogen)
Adverse events (including renal and hepatic function tests)
Notes Combination of buflomedil with edaravone and gangliosides and aspirin
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
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Tu 2012 (Continued)
All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk

No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk

The protocol was not available. Insufficient information to permit judgement

Wei 2007

Methods

RCT

Participants

56 participants with acute ischaemic stroke (73% male, mean age 60)

Time of randomisation after stroke onset: unknown

Treatment: 30 participants at randomisation and all completed the trial

Control: 26 participants at randomisation and all completed the trial

Interventions

Treatment: buflomedil (150 mg, ivgtt, daily, 14 to 21 days) + control intervention

Control: breviscapine (20 mg, ivgtt, daily, 14 to 21 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 14-day to 21-day treatment
CSS
Adverse events (including hepatic and renal function tests)
Notes Combination of buflomedil with breviscapine
Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data

(attrition bias)
All outcomes
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Wei 2007 (Continued)

Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)

Wu 1998
Methods RCT

Participants

72 participants with acute ischaemic stroke
Time of randomisation after stroke onset: within 7 days
Treatment: 34 participants at randomisation (62% male, mean age 66 years)

Control: 38 participants at randomisation (68% male, mean age 67 years)

Interventions

Treatment: buflomedil (week 1: 250 mg, ivgtt, daily, 7 days + week 2: 300 mg, po, daily, 7 days) + control
intervention

Control: dextran 40 GS (500 ml, ivgtt, daily, 7 days)

Outcomes Time of outcome assessment: 1 week after the end of treatment
CSS
Haemorheological indices (cerebrovascular haemodynamics, peripheral platelet aggregation rate)
Adverse events
Notes Combination of buflomedil with dextran
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- High risk Haemorheological indices were not reported for all participants randomised in
porting bias) the trial
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Xu 2001
Methods RCT
Participants 196 participants with acute ischaemic stroke
Time of randomisation after stroke onset: unknown
Treatment: 98 participants at randomisation (63% male, mean age 62 years) and all completed the trial
Control: 98 participants at randomisation (59% male, mean age 63 years) and all completed the trial
Interventions Treatment: buflomedil (200 mg, ivgtt, daily, 14 days) + control intervention
Control: dengzhanhua (30 mg, ivgtt, daily, 14 days) + usual medical care
Outcomes Time of outcome assessment: by the end of 14-day treatment
CSS
Haemorheological indices (whole blood viscosity, red blood cell aggregation index, red blood cell rigid-
ity index)
Adverse events
Notes Combination of buflomedil with dengzhanhua
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation

tion (selection bias)

Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)

Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk It was unclear whether any participants had died at follow-up
(attrition bias)
All outcomes

Selective reporting (re- High risk Not reported how the haemorheological data for participants who died at fol-
porting bias) low-up were addressed
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Xu 2011
Methods RCT

Participants

68 participants with acute ischaemic stroke (80% male, mean age 62 years)

Time of randomisation after stroke onset: unknown

Treatment: 34 participants at randomisation and all completed the trial

Control: 34 participants at randomisation and all completed the trial

Interventions

Treatment: buflomedil (100 mg, ivgtt, daily, 20 days) + control intervention

Control: usual medical care

Outcomes Time of outcome assessment: by the end of 20-day treatment
Css
Haemorheological indices (plasma viscosity, fibrinogen, erythrocyte sedimentation rate)
Notes Funding: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement
porting bias)
Yang 2012
Methods RCT

Participants

94 participants with acute ischaemic stroke

Time of randomisation after stroke onset: between 24 hours and 72 hours

Treatment: 50 participants at randomisation (54% male, age range 50 to 80 years) and all completed

the trial
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Yang 2012 (Continued)

Control: 44 participants at randomisation (34% male, age range 51 to 79 years) and all completed the
trial

Interventions

Treatment: buflomedil hydrochloride (150 mg, ivgtt, daily, 14 days) + control intervention

Control: xueshuantong (500 mg, ivgtt, daily, 14 days)

Outcomes Time of outcome assessment: by the end of 14-day treatment
Death by the end of treatment
Css
Adverse events
Notes Combination of buflomedil with xueshuantong
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomised" but did not report the methods of randomisation

Allocation concealment
(selection bias)

Unclear risk Insufficient information was reported to permit judgement

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Interventions used in the 2 groups were visibly different

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The trial did not address this outcome

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No missing outcome data

Selective reporting (re-
porting bias)

Unclear risk The protocol was not available. Insufficient information to permit judgement

Yin 2001

Methods

RCT

Participants

108 participants with acute ischaemic stroke
Time of randomisation after stroke onset: unknown
Treatment: 52 at randomisation (46% male, mean age 66 years) and all completed the trial

Control: 56 participants at randomisation (46% male, mean age 64 years) and all completed the trial

Interventions

Treatment: buflomedil (100 mg to 200 mg, ivgtt, daily, 7 to 14 days) + control intervention

Buflomedil for acute ischaemic stroke (Review) 46
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Yin 2001 (continued)

Control: ligustrazine (120 mg to 160 mg, ivgtt, daily, 7 to 14 days) + usual medical care

Outcomes Time of outcome assessment: by the end of 7-day to 14-day treatment
CSS
Adverse events
Notes Combination of buflomedil with ligustrazine
Funding: not reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "Randomised" but did not report the methods of randomisation
tion (selection bias)
Allocation concealment Unclear risk Insufficient information was reported to permit judgement
(selection bias)
Blinding of participants High risk Interventions used in the 2 groups were visibly different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The trial did not address this outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk The protocol was not available. Insufficient information to permit judgement

porting bias)

CSS: China Stroke Scale
ivgtt: intravenous drip
po: by mouth

RCT: randomised controlled trial

SD: standard deviation

SSS: Scandinavian Stroke Scale

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Abiusi 1985

Recruited participants between 3 and 12 months after stroke, not within 'acute phase'

Apollonia 1989

Ticlopidine + pentoxifylline versus aspirin + dipyridamole + buflomedil versus buflomedil

Comments: non-buflomedil groups contain other potentially active therapies

Bao 2006

Buflomedil + usual medical care versus danshen + usual medical care

Buflomedil for acute ischaemic stroke (Review)
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Study Reason for exclusion
Comments: non-buflomedil group contains other potentially active therapies
Bossi 1985 Buflomedil versus nicergolin
Comments: non-buflomedil group contains other potentially active therapies
Cao 2008 Participants were allocated according to the sequence of admission to hospital
Comment: non-random methods used
Chang 2005 Buflomedil + usual medical care versus qukeluding + usual medical care
Comments: non-buflomedil group contains other potentially active therapies
Chen 2001 RCT comparing 2 different brands of buflomedil
Chen 2002b Buflomedil + usual medical care versus low molecular weight dextran + usual medical care
Comments: non-buflomedil group contains other potentially active therapies
Chu 2005 Case report for recurrent ischaemic stroke during buflomedil treatment for stroke

de Martiis 1986

Buflomedil versus dipyridamole + aspirin

Comments: non-buflomedil group contains other potentially active therapies

Herskovits 1985

For people within 1 month of transient ischaemic attack rather than stroke

Hu 2000 For people with vertebrobasilar insufficiency rather than stroke
Hu 2003 Buflomedil + usual medical care versus xueshuantong + usual medical care
Comments: non-buflomedil group contains other potentially active therapies
Huang 2004 Participants were allocated according to the sequence of admission to hospital
Comment: non-random methods used
Jiang 2006 Case report for anaphylactic shock during treatment with buflomedil
Kang 2000 Buflomedil versus mailuoning
Comments: non-buflomedil group contains other potentially active therapies
Li 2000 RCT comparing 2 different brands of buflomedil
Li 2001b Buflomedil versus danshen
Comments: non-buflomedil group contains other potentially active therapies
Li 2004 Participants were allocated according to the sequence of admission to hospital
Comment: non-random methods used
Li 2006 Buflomedil versus danshen
Comments: non-buflomedil group contains other potentially active therapies
Liu 2006 Buflomedil versus danshen + dextran

Buflomedil for acute ischaemic stroke (Review)
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Study Reason for exclusion
Comments: non-buflomedil group contains other potentially active therapies
Liu 2008 Participants were allocated according to the sequence of admission to hospital

Comment: non-random methods used

Manzino 1988

Not for stroke patients but for people with chronic cerebrovascular disease, transient ischaemic at-

tack, or vertebrobasilar insufficiency

Maslenikov 1985

For people with transient ischaemic attack rather than stroke

Migdalis 2001 For people with diabetes mellitus rather than stroke
Pan 1996 Hyperbaric oxygen + buflomedil + citicoline versus buflomedil + citicoline
Comments: buflomedil was given in both groups
Pei 2001 Buflomedil versus danshen
Comments: non-buflomedil groups contain other potentially active therapies
Wang 2003 Atrial comparing adverse events in high concentration buflomedil group and low concentration
buflomedil group
Wang 2004 For people with haemorrhagic stroke
Xiao 1997 Buflomedil versus dextran + ligustrazine
Comments: non-buflomedil group contains other potentially active therapies
Ye 2003 Buflomedil versus danshen + low molecular weight dextran
Comments: non-buflomedil group contains other potentially active therapies
Zhang 2000 For people with cerebrovascular spasm rather than stroke
Zhang 2002 Buflomedil versus dextran
Comments: non-buflomedil group contains other potentially active therapies
Zheng 2000 Buflomedil versus danshen
Comments: non-buflomedil group contains other potentially active therapies
Zhou 2003 RCT comparing 2 delivery routes of buflomedil

RCT: randomised controlled trial

DATA AND ANALYSES
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Comparison 1. Buflomedil versus control

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Death or disability (long-term, dichoto- 1 200 Risk Ratio (IV, Random, 0.71[0.53, 0.94]

mous outcome) 95% Cl)

2 Death (short-term, dichotomous out- 4 731 Risk Ratio (IV, Random, 0.45[0.14, 1.46]

come) 95% Cl)

3 Disability (short-term, continuous out- 1 85 Mean Difference (IV, Ran- 15.0[5.83,24.17]

come) dom, 95% Cl)

4 Improvement of neurological deficits 7 745 Std. Mean Difference (IV, -0.98 [-1.21,

(continuous outcome) Random, 95% Cl) -0.75]

5 Improvement of neurological deficits 20 2374 Risk Ratio (IV, Random, 1.19[1.14,1.25]

(dichotomous outcome) 95% Cl)

Analysis 1.1. Comparison 1 Buflomedil versus control, Outcome
1 Death or disability (long-term, dichotomous outcome).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Cui 2005 41/100 58/100 —.— 100% 0.71[0.53,0.94]
Total (95% Cl) 100 100 - 100% 0.71[0.53,0.94]

Total events: 41 (Buflomedil), 58 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.36(P=0.02)

Favours buflomedil ~ 02 0.5 1 2 5 Favours control

Analysis 1.2. Comparison 1 Buflomedil versus control, Outcome 2 Death (short-term, dichotomous outcome).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Random, 95% CI 1V, Random, 95% ClI
Pan 2007 0/54 2/54 —_—— 15.49% 0.2[0.01,4.07]
Chen 2002a 0/200 1/200 —_— T 13.78% 0.33[0.01,8.13]
Qian 2006 1/40 2/40 e — 25.25% 0.5[0.05,5.3]
Lu 2003 2/75 3/68 —— 45.47% 0.6[0.1,3.51]
Total (95% Cl) 369 362 - 100% 0.45[0.14,1.46]
Total events: 3 (Buflomedil), 8 (Control)
Heterogeneity: Tau?=0; Chi?=0.43, df=3(P=0.93); 1>=0%
Test for overall effect: Z=1.33(P=0.18)

Favours buflomedil ~ 0.001 0.1 1 10 1000 Favours control
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Analysis 1.3. Comparison 1 Buflomedil versus control, Outcome 3 Disability (short-term, continuous outcome).

Study or subgroup Buflomedil Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Li 2008 44 60 (24) 41 45 (19) - 100% 15[5.83,24.17]
Total *** 44 41 . 100% 15[5.83,24.17]

Heterogeneity: Not applicable
Test for overall effect: Z=3.21(P=0)

Favours control ~ -50 25 0 25 50 Favours buflomedil

Analysis 1.4. Comparison 1 Buflomedil versus control, Outcome
4 Improvement of neurological deficits (continuous outcome).

Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Xu2011 34 28.5(10.1) 34 44.5(9.7) —_— 10.69% -1.6[-2.15,-1.05]
Guo 2010 103 16 (6) 103 24(7) —— 18.94% -1.22[-1.52,-0.92]
Lu 2003 75 7.5(4.7) 68 13.5(6.2) —— 16.8% -1.09[-1.44,-0.74]
Li 2008 44 -72(11) 41 -62 (13) — 13.61% -0.83[-1.27,-0.38]
Bu 2010 50 9.3 (4.6) 50 13.6 (5.9) — 14.79% -0.8[-1.21,-0.39]
Tan 2004 40 12.9(9.2) 40 18.8(8.5) — 13.41% -0.66[-1.11,-0.2]
Jia 2001 31 12.3(2.3) 32 13.9(2.6) — 11.77% -0.64[-1.14,-0.13]
Total *** 377 368 <& 100% -0.98[-1.21,-0.75]
Heterogeneity: Tau?=0.05; Chi?>=12.65, df=6(P=0.05); 1?=52.55%
Test for overall effect: Z=8.38(P<0.0001)

Favours buflomedil -2 -1 0 1 2 Favours control

Analysis 1.5. Comparison 1 Buflomedil versus control, Outcome
5 Improvement of neurological deficits (dichotomous outcome).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Dong 2004 35/36 29/31 —— 8.58% 1.04[0.93,1.16]
Yang 2012 48/50 38/44 T 6.97% 1.11[0.98,1.27]
Yin 2001 47/52 45/56 T 5.5% 1.12[0.96,1.32]
Bu 2010 45/50 40/50 T 5.07% 1.13[0.95,1.33]
Guo 2010 96/103 84/103 — 8.74% 1.141.03,1.27]
Cen 2005 44/48 35/44 Tt 4.83% 1.15[0.97,1.37]
Chen 2002a 168/200 144/200 — 8.75% 1.17[1.05,1.3]
Lu 2003 67/75 52/68 — 5.68% 1.17[1,1.36]
Ren 2008 34/36 29/36 Tt 4.57% 1.17[0.98,1.4]
Xu 2001 95/98 81/98 — 9.44% 1.17[1.06,1.29]
Mo 2002 31/32 25/31 —t 4.41% 1.2[1,1.44]
Li2001 53/58 41/55 — 4.78% 1.23[1.03,1.46]
Qian 2006 38/40 30/40 —_— 4.1% 1.27[1.04,1.54]
Su2011 28/30 22/30 S — 2.97% 1.27[1.01,1.61]
Pan 2007 48/54 37/54 I — 3.75% 1.3[1.06,1.59]
Favours control 05 07 1 52 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
Niu 2008 28/32 21/32 — 2.18% 1.33[1,1.77]
Wei 2007 28/30 18/26 —_— 2.31% 1.35[1.03,1.77]
Tan 2004 35/40 25/40 e 2.41% 1.4[1.07,1.83]
Wu 1998 28/34 22/38 —_— 1.83% 1.42[1.04,1.94]
Cui 2005 84/100 46/100 —_— 3.12% 1.83[1.45,2.3]
Total (95% CI) 1198 1176 ¢ 100% 1.19[1.14,1.25]
Total events: 1080 (Buflomedil), 864 (Control)
Heterogeneity: Tau?=0; Chi*=27.84, df=19(P=0.09); 1*=31.76%
Test for overall effect: Z=7.77(P<0.0001)
Favours control 05 o7 1 15 2 Favours buflomedil
Comparison 2. Subgroup analysis
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Death (short-term out- 4 731 Risk Ratio (IV, Random, 95% Cl) 0.45[0.14, 1.46]
come, subgroup for time since
stroke)
1.1 within 10 days 2 508 Risk Ratio (IV, Random, 95% Cl) 0.25[0.03, 2.28]
1.2 unknown 2 223 Risk Ratio (IV, Random, 95% Cl) 0.56 [0.14, 2.31]
2 Death (short-term outcome, 4 731 Risk Ratio (IV, Random, 95% Cl) 0.45[0.14, 1.46]
subgroup for daily dose)
2.1150 mg 2 223 Risk Ratio (IV, Random, 95% Cl) 0.56[0.14,2.31]
2.2200mg 2 508 Risk Ratio (IV, Random, 95% Cl) 0.25[0.03, 2.28]
3 Improvement of neurological 7 745 Std. Mean Difference (IV, Random, -0.98[-1.21,-0.75]
deficits (continuous, subgroup 95% Cl)
for time since stroke)
3.1 within 48 hours 3 391 Std. Mean Difference (IV, Random, -0.98 [-1.28, -0.69]
95% Cl)
3.2 within 72 hours 1 63 Std. Mean Difference (IV, Random, -0.64 [-1.14,-0.13]
95% CI)
3.3 unknown 3 291 Std. Mean Difference (IV, Random, -1.09 [-1.57,-0.62]
95% Cl)
4 Improvement of neurological 7 745 Std. Mean Difference (IV, Random, -0.98 [-1.21,-0.75]
deficits (continuous, subgroup 95% Cl)
for delivery route)
4.1 intravenous 7 745 Std. Mean Difference (IV, Random, -0.98 [-1.21,-0.75]

95% Cl)

Buflomedil for acute ischaemic stroke (Review)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

5 Improvement of neurological 7 745 Std. Mean Difference (IV, Random, -0.98[-1.21,-0.75]

deficits (continuous, subgroup 95% Cl)

for daily dose)

5.1 100 mg daily 3 354 Std. Mean Difference (IV, Random, -1.14[-1.62,-0.67]
95% Cl)

5.2 150 mg daily 1 143 Std. Mean Difference (IV, Random, -1.09 [-1.44,-0.74]
95% Cl)

5.3200 mg 3 248 Std. Mean Difference (IV, Random, -0.77[-1.03,-0.51]
95% CI)

6 Improvement of neurological 7 745 Std. Mean Difference (IV, Random, -0.98[-1.21,-0.75]

deficits (continuous, subgroup 95% Cl)

for treatment duration)

6.1 2 weeks 6 677 Std. Mean Difference (IV, Random, -0.92[-1.12,-0.72]
95% CI)

6.2 3 weeks 1 68 Std. Mean Difference (IV, Random, -1.60[-2.15,-1.05]
95% Cl)

7 Improvement of neurologi- 20 2374 Risk Ratio (IV, Random, 95% Cl) 1.19[1.14,1.25]

cal deficits (dichotomous, sub-

group for time since stroke)

7.1 within 6 hours 1 92 Risk Ratio (IV, Random, 95% Cl) 1.15[0.97,1.37]

7.2 within 48 hours 2 306 Risk Ratio (IV, Random, 95% Cl) 1.14[1.04, 1.24]

7.3 within 72 hours 3 221 Risk Ratio (IV, Random, 95% Cl) 1.10[1.00, 1.20]

7.4 within 10 days 6 829 Risk Ratio (IV, Random, 95% Cl) 1.21[1.13,1.30]

7.5 unknown 8 926 Risk Ratio (IV, Random, 95% Cl) 1.27[1.15,1.39]

8 Improvement of neurologi- 20 2374 Risk Ratio (IV, Random, 95% Cl) 1.19[1.14,1.24]

cal deficits (dichotomous, sub-

group for delivery route)

8.1 intravenous 18 2102 Risk Ratio (IV, Random, 95% Cl) 1.16[1.12,1.20]

8.2 intravenous + oral 1 72 Risk Ratio (IV, Random, 95% Cl) 1.42[1.04, 1.94]

8.3 unknown 1 200 Risk Ratio (IV, Random, 95% Cl) 1.83[1.45,2.30]

9 Improvement of neurologi- 20 2374 Risk Ratio (IV, Random, 95% Cl) 1.19[1.14,1.24]

cal deficits (dichotomous, sub-

group for daily dose)

9.1 100 mg daily 4 413 Risk Ratio (IV, Random, 95% Cl) 1.15[1.03,1.28]

9.2 150 mg daily 5 465 Risk Ratio (IV, Random, 95% Cl) 1.16[1.07,1.25]

Buflomedil for acute ischaemic stroke (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

9.3200 mg daily 10 1424 Risk Ratio (IV, Random, 95% Cl) 1.22[1.14,1.31]

9.4 250 mg or more daily 1 72 Risk Ratio (IV, Random, 95% Cl) 1.42[1.04,1.94]

10 Improvement of neurologi- 20 2374 Risk Ratio (IV, Random, 95% Cl) 1.19[1.14,1.24]

cal deficits (dichotomous, sub-

group for treatment duration)

10.1 10 days 2 159 Risk Ratio (IV, Random, 95% Cl) 1.07[0.98,1.17]

10.2 2 weeks 18 2215 Risk Ratio (IV, Random, 95% Cl) 1.20[1.15,1.26]

Analysis 2.1. Comparison 2 Subgroup analysis, Outcome 1
Death (short-term outcome, subgroup for time since stroke).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Random, 95% CI 1V, Random, 95% CI
2.1.1 within 10 days
Pan 2007 0/54 2/54 — 15.49% 0.2[0.01,4.07]
Chen 2002a 0/200 1/200 i 13.78% 0.33[0.01,8.13]
Subtotal (95% Cl) 254 254 i 29.28% 0.25[0.03,2.28]
Total events: 0 (Buflomedil), 3 (Control)
Heterogeneity: Tau?=0; Chi?=0.05, df=1(P=0.82); 1>=0%
Test for overall effect: Z=1.22(P=0.22)
2.1.2 unknown
Qian 2006 1/40 2/40 D E— 25.25% 0.5[0.05,5.3]
Lu 2003 2/75 3/68 —— 45.47% 0.6[0.1,3.51]
Subtotal (95% CI) 115 108 e 70.72% 0.56[0.14,2.31]
Total events: 3 (Buflomedil), 5 (Control)
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.9); I>=0%
Test for overall effect: Z=0.79(P=0.43)
Total (95% Cl) 369 362 - 100% 0.45[0.14,1.46]
Total events: 3 (Buflomedil), 8 (Control)
Heterogeneity: Tau?=0; Chi?=0.43, df=3(P=0.93); 1>=0%
Test for overall effect: Z=1.33(P=0.18)
Test for subgroup differences: Chi*=0.36, df=1 (P=0.55), 1>=0%

Favours buflomedil ~ 0.001 01 1 10 1000 Favours control

Analysis 2.2. Comparison 2 Subgroup analysis, Outcome 2 Death (short-term outcome, subgroup for daily dose).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
2.2.1150mg
Qian 2006 1/40 2/40 —_— 25.25% 0.5[0.05,5.3]
Favours buflomedil ~ 0.001 0.1 1 10 1000 Favours control
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
Lu 2003 2/75 3/68 45.47% 0.6[0.1,3.51]
Subtotal (95% Cl) 115 108 ‘ 70.72% 0.56[0.14,2.31]
Total events: 3 (Buflomedil), 5 (Control)
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.9); I>=0%
Test for overall effect: Z=0.79(P=0.43)
2.2.2200mg
Pan 2007 0/54 2/54 e 15.49% 0.2[0.01,4.07]
Chen 2002a 0/200 1/200 —_— T 13.78% 0.33[0.01,8.13]
Subtotal (95% Cl) 254 254 —~l— 29.28% 0.25[0.03,2.28]
Total events: 0 (Buflomedil), 3 (Control)
Heterogeneity: Tau?=0; Chi*=0.05, df=1(P=0.82); 1>=0%
Test for overall effect: Z=1.22(P=0.22)
Total (95% CI) 369 362 - 100% 0.45[0.14,1.46]
Total events: 3 (Buflomedil), 8 (Control)
Heterogeneity: Tau?=0; Chi?=0.43, df=3(P=0.93); 1>=0%
Test for overall effect: Z=1.33(P=0.18)
Test for subgroup differences: Chi*=0.36, df=1 (P=0.55), 1>=0% ‘ ‘ ‘ ‘
Favours buflomedil ~ 0-001 0.1 1 10 1000 Favours control

Analysis 2.3. Comparison 2 Subgroup analysis, Outcome 3 Improvement
of neurological deficits (continuous, subgroup for time since stroke).

Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.3.1 within 48 hours
Guo 2010 103 16 (6) 103 24(7) —— 18.94% -1.22[-1.52,-0.92]
Li 2008 44 -72(11) 41 -62 (13) — 13.61% -0.83[-1.27,-0.38]
Bu 2010 50 9.3 (4.6) 50 13.6 (5.9) — 14.79% -0.8[-1.21,-0.39]
Subtotal *** 197 194 o 47.33% -0.98[-1.28,-0.69]
Heterogeneity: Tau?=0.03; Chi?=3.62, df=2(P=0.16); 1>=44.75%
Test for overall effect: Z=6.57(P<0.0001)
2.3.2 within 72 hours
Jia 2001 31 12.3(2.3) 32 13.9(2.6) — 11.77% -0.64[-1.14,-0.13]
Subtotal *** 31 32 N 11.77% -0.64[-1.14,-0.13]
Heterogeneity: Not applicable
Test for overall effect: Z=2.46(P=0.01)
2.3.3 unknown
Xu 2011 34 28.5(10.1) 34 44.5(9.7) — 10.69% -1.6[-2.15,-1.05]
Lu 2003 75 7.5(4.7) 68 13.5(6.2) — 16.8% -1.09[-1.44,-0.74]
Tan 2004 40 12.9(9.2) 40 18.8(8.5) — 13.41% -0.66[-1.11,-0.2]
Subtotal *** 149 142 - 40.89% -1.09[-1.57,-0.62]
Heterogeneity: Tau?=0.12; Chi*=6.79, df=2(P=0.03); 1>=70.55%
Test for overall effect: Z=4.51(P<0.0001)
Total *** 377 368 <& 100% -0.98[-1.21,-0.75]
Favours buflomedil 2 -1 0 1 2 Favours control
Buflomedil for acute ischaemic stroke (Review) 55
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Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Heterogeneity: Tau?=0.05; Chi?*=12.65, df=6(P=0.05); 1*=52.55%

Test for overall effect: Z=8.38(P<0.0001)

Test for subgroup differences: Chi*=1.86, df=1 (P=0.4), I*=0%

Favours buflomedil 2 -1 0 1 2 Favours control

Analysis 2.4. Comparison 2 Subgroup analysis, Outcome 4 Improvement
of neurological deficits (continuous, subgroup for delivery route).

Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.4.1intravenous
Xu 2011 34 28.5(10.1) 34 44.5(9.7) —t 10.69% -1.6[-2.15,-1.05]
Guo 2010 103 16 (6) 103 24.(7) —— 18.94% -1.22[-1.52,-0.92]
Lu 2003 75 7.5(4.7) 68 13.5(6.2) — 16.8% -1.09[-1.44,-0.74]
Li 2008 44 -72(11) 41 -62 (13) — 13.61% -0.83[-1.27,-0.38]
Bu 2010 50 9.3 (4.6) 50 13.6 (5.9) — 14.79% -0.8[-1.21,-0.39]
Tan 2004 40 12.9(9.2) 40 18.8(8.5) — 13.41% -0.66[-1.11,-0.2]
Jia 2001 31 12.3(2.3) 32 13.9(2.6) — 11.77% -0.64[-1.14,-0.13]
Subtotal *** 377 368 < 100% -0.98[-1.21,-0.75]
Heterogeneity: Tau?=0.05; Chi?=12.65, df=6(P=0.05); 1*=52.55%
Test for overall effect: Z=8.38(P<0.0001)
Total *** 377 368 < 100% -0.98[-1.21,-0.75]
Heterogeneity: Tau?=0.05; Chi?=12.65, df=6(P=0.05); 1*=52.55%
Test for overall effect: Z=8.38(P<0.0001)

Favours buflomedil 2 -1 0 1 2 Favours control

Analysis 2.5. Comparison 2 Subgroup analysis, Outcome 5 Improvement
of neurological deficits (continuous, subgroup for daily dose).

Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.5.1100 mg daily

Xu 2011 34 28.5(10.1) 34 44.5(9.7) —_— 10.69% -1.6[-2.15,-1.05]

Guo 2010 103 16 (6) 103 24(7) —— 18.94% -1.22[-1.52,-0.92]

Tan 2004 40 12.9(9.2) 40 18.8 (8.5) — 13.41% -0.66[-1.11,-0.2]

Subtotal *** 177 177 P 43.03% -1.14[-1.62,-0.67]

Heterogeneity: Tau?=0.13; Chi*>=7.4, df=2(P=0.02); I’=72.96%
Test for overall effect: Z=4.75(P<0.0001)

2.5.2 150 mg daily
Lu 2003 75 7.5(4.7) 68 13.5(6.2) —— 16.8% -1.09[-1.44,-0.74]
Subtotal *** 75 68 - 16.8% -1.09[-1.44,-0.74]
Heterogeneity: Not applicable

Test for overall effect: Z=6.06(P<0.0001)

2.5.3200 mg

Favours buflomedil 2 -1 0 1 2 Favours control
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Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Li 2008 44 -72(11) 41 -62 (13) — 13.61% -0.83[-1.27,-0.38]

Bu 2010 50 9.3(4.6) 50 13.6 (5.9) — 14.79% -0.8[-1.21,-0.39]

Jia 2001 31 12.3(2.3) 32 13.9(2.6) — 11.77% -0.64[-1.14,-0.13]

Subtotal *** 125 123 L 4 40.17% -0.77[-1.03,-0.51]

Heterogeneity: Tau?=0; Chi*=0.35, df=2(P=0.84); 1>=0%
Test for overall effect: Z=5.81(P<0.0001)

Total *** 377 368 <o 100% -0.98[-1.21,-0.75]
Heterogeneity: Tau?=0.05; Chi?*=12.65, df=6(P=0.05); 1*=52.55%
Test for overall effect: Z=8.38(P<0.0001)

Test for subgroup differences: Chi*=3.1, df=1 (P=0.21), 1>=35.52%

Favours buflomedil 2 -1 0 1 2 Favours control

Analysis 2.6. Comparison 2 Subgroup analysis, Outcome 6 Improvement
of neurological deficits (continuous, subgroup for treatment duration).

Study or subgroup Buflomedil Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.6.12 weeks
Guo 2010 103 16 (6) 103 24(7) —— 18.94% -1.22[-1.52,-0.92]
Lu 2003 75 7.5(4.7) 68 13.5(6.2) — 16.8% -1.09[-1.44,-0.74]
Li 2008 44 -72(11) 41 -62 (13) — 13.61% -0.83[-1.27,-0.38]
Bu 2010 50 9.3 (4.6) 50 13.6 (5.9) — 14.79% -0.8[-1.21,-0.39]
Tan 2004 40 12.9(9.2) 40 18.8(8.5) — 13.41% -0.66[-1.11,-0.2]
Jia 2001 31 12.3(2.3) 32 13.9(2.6) — 11.77% -0.64[-1.14,-0.13]
Subtotal *** 343 334 <& 89.31% -0.92[-1.12,-0.72]
Heterogeneity: Tau?=0.02; Chi?=7.74, df=5(P=0.17); 1>=35.38%
Test for overall effect: Z=8.89(P<0.0001)
2.6.2 3 weeks
Xu 2011 34 28.5(10.1) 34 44.5(9.7) — 10.69% -1.6[-2.15,-1.05]
Subtotal *** 34 34 P 10.69% -1.6[-2.15,-1.05]
Heterogeneity: Not applicable
Test for overall effect: Z=5.69(P<0.0001)
Total *** 377 368 <& 100% -0.98[-1.21,-0.75]
Heterogeneity: Tau?=0.05; Chi?=12.65, df=6(P=0.05); 1*=52.55%
Test for overall effect: Z=8.38(P<0.0001)
Test for subgroup differences: Chi?=5.13, df=1 (P=0.02), 1>=80.52%

Favours buflomedil 2 -1 0 1 2 Favours control

Analysis 2.7. Comparison 2 Subgroup analysis, Outcome 7 Improvement
of neurological deficits (dichotomous, subgroup for time since stroke).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI

2.7.1 within 6 hours

Favours control 0.5 0.7 1 15 2 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Random, 95% Cl IV, Random, 95% Cl
Cen 2005 44/48 35/44 Tt 4.83% 1.15[0.97,1.37]
Subtotal (95% Cl) 48 44 e 4.83% 1.15[0.97,1.37]

Total events: 44 (Buflomedil), 35 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.61(P=0.11)

2.7.2 within 48 hours

Bu 2010 45/50 40/50 - 5.07% 1.13[0.95,1.33]
Guo 2010 96/103 84/103 —— 8.74% 1.14[1.03,1.27]
Subtotal (95% Cl) 153 153 . 4 13.81% 1.14[1.04,1.24]

Total events: 141 (Buflomedil), 124 (Control)
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.88); 1>=0%
Test for overall effect: Z=2.83(P=0)

2.7.3 within 72 hours

Dong 2004 35/36 29/31 —— 8.58% 1.04[0.93,1.16]
Yang 2012 48/50 38/44 —— 6.97% 1.11[0.98,1.27]
Su2011 28/30 22/30 —_— 2.97% 1.27[1.01,1.61]
Subtotal (95% Cl) 116 105 N 18.51% 1.1[1,1.2]

Total events: 111 (Buflomedil), 89 (Control)
Heterogeneity: Tau?=0; Chi*=2.49, df=2(P=0.29); 1?=19.84%
Test for overall effect: Z=1.96(P=0.05)

2.7.4 within 10 days

Chen 2002a 168/200 144/200 — 8.75% 1.17[1.05,1.3]
Ren 2008 34/36 29/36 Tt 4.57% 1.17[0.98,1.4]
Li 2001 53/58 41/55 — 4.78% 1.23[1.03,1.46]
Pan 2007 48/54 37/54 O 3.75% 1.3[1.06,1.59]
Niu 2008 28/32 21/32 L 2.18% 1.33[1,1.77]
Wu 1998 28/34 22/38 —t 1.83% 1.42[1.04,1.94]
Subtotal (95% CI) 414 415 <& 25.87% 1.21[1.13,1.3]

Total events: 359 (Buflomedil), 294 (Control)
Heterogeneity: Tau?=0; Chi?=2.52, df=5(P=0.77); 1>=0%
Test for overall effect: Z=5.4(P<0.0001)

2.7.5 unknown

Yin 2001 47/52 45/56 T 5.5% 1.12[0.96,1.32]
Lu 2003 67/75 52/68 — 5.68% 1.17[1,1.36]
Xu 2001 95/98 81/98 — 9.44% 1.17[1.06,1.29]
Mo 2002 31/32 25/31 —— 4.41% 1.2[1,1.44]
Qian 2006 38/40 30/40 s — 4.1% 1.27[1.04,1.54]
Wei 2007 28/30 18/26 e — 2.31% 1.35[1.03,1.77]
Tan 2004 35/40 25/40 s — 2.41% 1.4[1.07,1.83]
Cui 2005 84/100 46/100 s — 3.12% 1.83[1.45,2.3]
Subtotal (95% CI) 467 459 L 4 36.98% 1.27[1.15,1.39]

Total events: 425 (Buflomedil), 322 (Control)
Heterogeneity: Tau?=0.01; Chi?*=15.53, df=7(P=0.03); 1?=54.93%
Test for overall effect: Z=4.88(P<0.0001)

Total (95% Cl) 1198 1176 ¢ 100% 1.19[1.14,1.25]
Total events: 1080 (Buflomedil), 864 (Control)
Heterogeneity: Tau?=0; Chi*=27.84, df=19(P=0.09); 1*=31.76%

Favours control 0.5 0.7 1 15 2 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% Cl

Test for overall effect: Z=7.77(P<0.0001)
Test for subgroup differences: Chi*=6.01, df=1 (P=0.2), 1>=33.47%

Favours control 0.5 0.7 1 15 2 Favours buflomedil

Analysis 2.8. Comparison 2 Subgroup analysis, Outcome 8 Improvement
of neurological deficits (dichotomous, subgroup for delivery route).

Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI

2.8.1intravenous

Dong 2004 35/36 29/31 T 8.65% 1.04[0.93,1.16]
Yang 2012 48/50 38/44 e 6.99% 1.11[0.98,1.27]
Yin 2001 47/52 45/56 T 5.49% 1.12[0.96,1.32]
Bu 2010 45/50 40/50 T 5.05% 1.13[0.95,1.33]
Guo 2010 96/103 84/103 —— 8.82% 1.14[1.03,1.27]
Qian 2006 38/42 30/38 T+ 4.11% 1.15[0.95,1.39]
Cen 2005 44/48 35/44 T 4.8% 1.15[0.97,1.37]
Chen 2002a 168/200 144/200 — 8.83% 1.17[1.05,1.3]
Lu 2003 67/75 52/68 —— 5.67% 1.17[1,1.36]
Ren 2008 34/36 29/36 Tt 4.55% 1.17[0.98,1.4]
Xu 2001 95/98 81/98 —— 9.54% 1.17[1.06,1.29]
Mo 2002 31/32 25/31 —t 4.39% 1.2[1,1.44]
Li 2001 53/58 41/55 —t 4.76% 1.23[1.03,1.46]
Su2011 28/30 22/30 —t 2.93% 1.27[1.01,1.61]
Pan 2007 48/54 37/54 s — 3.72% 1.3[1.06,1.59]
Niu 2008 28/32 21/32 S E— 2.15% 1.33[1,1.77]
Wei 2007 28/30 18/26 e — 2.28% 1.35[1.03,1.77]
Tan 2004 35/40 25/40 e — 2.38% 1.4[1.07,1.83]
Subtotal (95% Cl) 1066 1036 ¢ 95.11% 1.16[1.12,1.2]

Total events: 968 (Buflomedil), 796 (Control)
Heterogeneity: Tau?=0; Chi*=11.14, df=17(P=0.85); 1>=0%
Test for overall effect: Z=8.14(P<0.0001)

2.8.2 intravenous + oral
Wu 1998 28/34 22/38 e — 1.8% 1.42[1.04,1.94]
Subtotal (95% CI) 34 38 el 1.8% 1.42[1.04,1.94]
Total events: 28 (Buflomedil), 22 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=2.21(P=0.03)

2.8.3 unknown
Cui 2005 84/100 46/100 e a— 3.09% 1.83[1.45,2.3]
Subtotal (95% CI) 100 100 - 3.09% 1.83[1.45,2.3]
Total events: 84 (Buflomedil), 46 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=5.16(P<0.0001)

Total (95% Cl) 1200 1174 ¢ 100% 1.19[1.14,1.24]
Total events: 1080 (Buflomedil), 864 (Control)

Favours control 05 07 1 15 2 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% Cl
Heterogeneity: Tau?=0; Chi*=27.36, df=19(P=0.1); 1>=30.55%
Test for overall effect: Z=7.64(P<0.0001)
Test for subgroup differences: Chi*=16.21, df=1 (P=0), 1>=87.66% ‘ ‘ ‘ ‘
Favours control 05 07 1 152 Favours buflomedil
Analysis 2.9. Comparison 2 Subgroup analysis, Outcome 9 Improvement
of neurological deficits (dichotomous, subgroup for daily dose).
Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
2.9.1 100 mg daily
Dong 2004 35/36 29/31 - 8.65% 1.04[0.93,1.16]
Guo 2010 96/103 84/103 —— 8.82% 1.14[1.03,1.27]
Su2011 28/30 22/30 — 2.93% 1.27[1.01,1.61]
Tan 2004 35/40 25/40 s — 2.38% 1.4[1.07,1.83]
Subtotal (95% Cl) 209 204 L 2 22.78% 1.15[1.03,1.28]
Total events: 194 (Buflomedil), 160 (Control)
Heterogeneity: Tau?=0.01; Chi?=5.79, df=3(P=0.12); 1>=48.2%
Test for overall effect: Z=2.56(P=0.01)
2.9.2 150 mg daily
Yang 2012 48/50 38/44 e 6.99% 1.11[0.98,1.27]
Qian 2006 38/42 30/38 Tt 4.11% 1.15[0.95,1.39]
Cen 2005 44/48 35/44 —t 4.8% 1.15[0.97,1.37]
Lu 2003 67/75 52/68 4 5.67% 1.17[1,1.36]
Wei 2007 28/30 18/26 s a— 2.28% 1.35[1.03,1.77]
Subtotal (95% Cl) 245 220 <& 23.85% 1.16[1.07,1.25]
Total events: 225 (Buflomedil), 173 (Control)
Heterogeneity: Tau?=0; Chi*=1.59, df=4(P=0.81); 1>=0%
Test for overall effect: Z=3.75(P=0)
2.9.3 200 mg daily
Yin 2001 47/52 45/56 T 5.49% 1.12[0.96,1.32]
Bu 2010 45/50 40/50 T+t 5.05% 1.13[0.95,1.33]
Chen 2002a 168/200 144/200 — 8.83% 1.17[1.05,1.3]
Ren 2008 34/36 29/36 Tt 4.55% 1.17[0.98,1.4]
Xu 2001 95/98 81/98 —— 9.54% 1.17[1.06,1.29]
Mo 2002 31/32 25/31 — 4.39% 1.2[1,1.44]
Li 2001 53/58 41/55 —t 4.76% 1.23[1.03,1.46]
Pan 2007 48/54 37/54 — 3.72% 1.3[1.06,1.59]
Niu 2008 28/32 21/32 2.15% 1.33[1,1.77]
Cui 2005 84/100 46/100 s a— 3.09% 1.83[1.45,2.3]
Subtotal (95% Cl) 712 712 & 51.57% 1.22[1.14,1.31]
Total events: 633 (Buflomedil), 509 (Control)
Heterogeneity: Tau?=0; Chi*=15.84, df=9(P=0.07); 1>=43.18%
Test for overall effect: Z=5.69(P<0.0001)
2.9.4 250 mg or more daily
Wu 1998 28/34 22/38 s — 1.8% 1.42[1.04,1.94]
Favours control 05 07 1 15 2 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% Cl
Subtotal (95% CI) 34 38 —~— 1.8% 1.42[1.04,1.94]
Total events: 28 (Buflomedil), 22 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.21(P=0.03)
Total (95% CI) 1200 1174 ¢* 100% 1.19[1.14,1.24]
Total events: 1080 (Buflomedil), 864 (Control)
Heterogeneity: Tau?=0; Chi?=27.36, df=19(P=0.1); 1>=30.55%
Test for overall effect: Z=7.64(P<0.0001)
Test for subgroup differences: Chi*=2.71, df=1 (P=0.44), 1>=0% ‘ ‘ ‘
Favours control 05 07 1 152 Favours buflomedil
Analysis 2.10. Comparison 2 Subgroup analysis, Outcome 10 Improvement
of neurological deficits (dichotomous, subgroup for treatment duration).
Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
2.10.110 days
Dong 2004 35/36 29/31 - 8.65% 1.04[0.93,1.16]
Cen 2005 44/48 35/44 —t 4.8% 1.15[0.97,1.37]
Subtotal (95% Cl) 84 75 <& 13.45% 1.07[0.98,1.17]
Total events: 79 (Buflomedil), 64 (Control)
Heterogeneity: Tau?=0; Chi*=0.99, df=1(P=0.32); 1>=0%
Test for overall effect: Z=1.45(P=0.15)
2.10.2 2 weeks
Yang 2012 48/50 38/44 T 6.99% 1.11[0.98,1.27]
Yin 2001 47/52 45/56 T 5.49% 1.12[0.96,1.32]
Bu 2010 45/50 40/50 T+t 5.05% 1.13[0.95,1.33]
Guo 2010 96/103 84/103 —— 8.82% 1.14[1.03,1.27]
Qian 2006 38/42 30/38 I — 4.11% 1.15[0.95,1.39]
Chen 2002a 168/200 144/200 — 8.83% 1.17[1.05,1.3]
Lu 2003 67/75 52/68 4 5.67% 1.17[1,1.36]
Ren 2008 34/36 29/36 Tt 4.55% 1.17[0.98,1.4]
Xu 2001 95/98 81/98 —— 9.54% 1.17[1.06,1.29]
Mo 2002 31/32 25/31 . — 4.39% 1.2[1,1.44]
Li 2001 53/58 41/55 —t 4.76% 1.23[1.03,1.46]
Su2011 28/30 22/30 — 2.93% 1.27[1.01,1.61]
Pan 2007 48/54 37/54 — 3.72% 1.3[1.06,1.59]
Niu 2008 28/32 21/32 L — 2.15% 1.33[1,1.77]
Wei 2007 28/30 18/26 s — 2.28% 1.35[1.03,1.77]
Tan 2004 35/40 25/40 s — 2.38% 1.4[1.07,1.83]
Wu 1998 28/34 22/38 e — 1.8% 1.42[1.04,1.94]
Cui 2005 84/100 46/100 s — 3.09% 1.83[1.45,2.3]
Subtotal (95% Cl) 1116 1099 ¢ 86.55% 1.2[1.15,1.26]
Total events: 1001 (Buflomedil), 800 (Control)
Heterogeneity: Tau?=0; Chi*=21.62, df=17(P=0.2); 1>=21.38%
Test for overall effect: Z=8.11(P<0.0001)
Favours control 05 07 1 5 2 Favours buflomedil
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Study or subgroup Buflomedil Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
Total (95% Cl) 1200 1174 ¢* 100% 1.19[1.14,1.24]

Total events: 1080 (Buflomedil), 864 (Control)

Heterogeneity: Tau?=0; Chi*=27.36, df=19(P=0.1); 1>=30.55%

Test for overall effect: Z=7.64(P<0.0001)

Test for subgroup differences: Chi*=5.12, df=1 (P=0.02), 1’=80.46%

Favours control 05 07 1 15 2 Favours buflomedil

APPENDICES

Appendix 1. Cochrane Central Register of Controlled Trial (CENTRAL) search strategy

1. "cerebrovascular disorders" or "basal ganglia cerebrovascular disease" or exp "brain ischemia" or "carotid artery diseases" or "carotid
artery thrombosis" or "intracranial arterial diseases" or "cerebral arterial diseases" or exp "intracranial embolism and thrombosis" or
exp "stroke"

(isch?emi$ adj6 (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or attack$)).tw.

. ((brain or cerebr$ or cerebell$ or vertebrobasil$ or hemispher$ orintracran$ orintracerebral or infratentorial or supratentorial or middle
cerebr$ or mca$ or anterior circulation) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$ or hypoxi$)).tw.

#1or#2 or #3

(buflomedil or bufedil or buflan or diarfin or fonzylane or irrodan or Il 1656 or [11656 or lofton or loftyl).tw.

55837 25 7 buflomedil.tw.

Pyrrolidines

#5 or #6 or #7

#4 and #8

N

0 PN e e

Appendix 2. MEDLINE (Ovid) search strategy

1. cerebrovascular disorders/ or basal ganglia cerebrovascular disease/ or exp brain ischemia/ or carotid artery diseases/ or carotid artery
thrombosis/ orintracranial arterial diseases/ or cerebral arterial diseases/ or exp "intracranial embolism and thrombosis"/ or exp stroke/

2. (isch?emi$ adj6 (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or attack$)).tw.

3. ((brainorcerebr$ or cerebell$ or vertebrobasil$ or hemispher$ orintracran$ orintracerebral or infratentorial or supratentorial or middle
cerebr$ or mca$ or anterior circulation) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$ or hypoxi$)).tw.

4. lor2or3

5. (buflomedil or bufedil or buflan or diarfin or fonzylane or irrodan or [l 1656 or 11656 or lofton or loftyl).tw.

6. (buflomedil or bufedil or buflan or diarfin or fonzylane or irrodan or Il 1656 or 11656 or lofton or loftyl).nm.

7. 55837257 buflomedil.rn.

8. Pyrrolidines/

9. 5or6or7or8

10.4and 9

Appendix 3. EMBASE (Ovid) search strategy

1. cerebrovascular disorders/ or basal ganglia cerebrovascular disease/ or exp brain ischemia/ or carotid artery diseases/ or carotid artery
thrombosis/ orintracranial arterial diseases/ or cerebral arterial diseases/ or exp "intracranial embolism and thrombosis"/ or exp stroke/

2. (isch?emi$ adj6 (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or attack$)).tw.

3. ((brainor cerebr$ or cerebell$ or vertebrobasil$ or hemispher$ orintracran$ orintracerebral or infratentorial or supratentorial or middle
cerebr$ or mca$ or anterior circulation) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$ or hypoxi$)).tw.

4. lor2or3

5. (buflomedil or bufedil or buflan or diarfin or fonzylane or irrodan or Il 1656 or 11656 or lofton or loftyl).tw.

6. 55837 25 7 buflomedil.rn.

7. Pyrrolidines/

8. 5or6or7

9. 4and 8
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Appendix 4. ProQuest Dissertations and Theses Database search strategy

1. ab(cerebrovascular disorders/ OR basal ganglia cerebrovascular disease/ OR exp brain ischemia/ OR carotid artery diseases/ OR carotid
artery thrombosis/ OR intracranial arterial diseases/ OR cerebral arterial diseases/ OR exp "intracranial embolism and thrombosis" / OR
exp stroke/) OR ab((isch?emi adj6 (stroke OR apoplex OR cerebral vasc OR cerebrovasc OR cva OR attack))) OR ab(((brain OR cerebr OR
cerebell OR vertebrobasil OR hemispher OR intracran OR intracerebral OR infratentorial OR supratentorial OR middle cerebr OR mca OR
anterior circulation) adj5 (isch?emi OR infarct OR thrombo OR emboli OR occlus OR hypoxi)))

2. ab((buflomedil OR bufedil OR buflan OR diarfin OR fonzylane OR irrodan OR Il 1656 OR 111656 OR lofton OR loftyl)) OR ab(55837 25 7
buflomedil) OR ab(Pyrrolidines/)

3. 1AND2

Appendix 5. Web of Science (including CPCI-S) search strategy

1. TS=(cerebrovascular disorders/ or basal ganglia cerebrovascular disease/ or exp brain ischemia/ or carotid artery diseases/ or carotid
artery thrombosis/ orintracranial arterial diseases/ or cerebral arterial diseases/ or exp "intracranial embolism and thrombosis"/ or exp
stroke/) OR TS=(isch?emi$ adj6 (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or attack$)) OR TS=((brain or cerebr$ or
cerebell$ or vertebrobasil$ or hemispher$ or intracran$ or intracerebral or infratentorial or supratentorial or middle cerebr$ or mca$ or
anterior circulation) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$ or hypoxi$))

2. TS=(buflomedil or bufedil or buflan or diarfin or fonzylane orirrodan or Il 1656 or 11656 or lofton or loftyl) OR TS=(55837 25 7 buflomedil)
OR TS=(Pyrrolidines/)

3. #2 AND #1
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« The Chinese Cochrane Centre, China.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We had planned to search the China Medical Academic Conferences (CMAC). However, we did not search this database because we did not
have access to it. Instead, we searched the Chinese Conference Proceeding Database in the Chinese National Knowledge Infrastructure.

Most included trials were published in Chinese, therefore we searched the Chinese Science Citation Database in addition to the Web of
Science Citation Tracking for forward tracking of included papers.

In the protocol, we had defined 'death or dependency/disability' at the end of long-term follow-up (at least three months) as primary
outcomes. However, only one included trial had assessed death at three-month follow-up whilst the other trials had assessed outcomes
immediately after treatment. Thus, in addition to the primary outcomes, we also reported short-term death or dependency/disability.
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In the protocol, we had defined 'adverse drug events' as 'major systemic adverse drug reaction, impairment of vital organs or intracranial
haemorrhage'. After the protocol was published and during study selection for the review, we decided that drug safety was a very important
issue for this review as severe adverse events were identified in other conditions. Thus, we listed all adverse drug events or relevant
symptoms that had been reported by the trial investigators, and defined 'major systemic adverse drug reaction, impairment of vital organs
orintracranial haemorrhage' as 'severe adverse drug events'.

We had intended to contact trial investigators to request or clarify the relevant data if not available in the report. However, none of the
included trials provided contact email or telephone numbers, and it is impractical to obtain information via postal requests. For trials
where the data could not be obtained from the investigators, we summarised their results narratively.

We had intended to calculate the standardised mean difference (SMD) for all continuous outcomes, in order to pool results from trials
using different scales for the same outcome. However, for short-term disability there was only one trial identified, which did not need to
be compared or pooled with other trials. Thus, we calculated mean difference rather than SMDs for this outcome, as the former is more
interpretable.

We had intended to perform sensitivity analyses to explore the influence of characteristics of trial design on effect size, by 1) excluding
trials with inadequate allocation concealment; 2) excluding trials with no blinding of outcome assessment; and 3) re-analysing the data
by removing trials with non-standard designs if any were included. However, we did not perform any sensitivity analysis because none of
the trials included in meta-analysis adequately reported the process of allocation concealment or blinding. In addition, all included trials
were parallel RCTs, which did not use any non-standard design.

There was a change of authorship: Quantao Zeng joined the team after publication of the protocol.
INDEX TERMS

Medical Subject Headings (MeSH)

China; Platelet Aggregation Inhibitors [*therapeutic use]; Pyrrolidines [*therapeutic use]; Randomized Controlled Trials as Topic;
Stroke [*drug therapy] [mortality]

MeSH check words
Aged; Female; Humans; Male; Middle Aged
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