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Abstract

Background: Vinpocetine as a neuroprotective agent is effective in acute ischemic stroke in some randomized con-
trolled trials (RCTs). Since the last systematic review has been published in 2008, which didn't find conclusive evidence
favoring its use, two more RCTs have also been completed.

Methods: Relevant electronic databases were searched with a suitable combination of Medical Subject Headings
terms to detect publications describing RCTs exploring the safety and efficacy of vinpocetine in patients with acute
ischemic stroke. The risk of bias was determined by using the Cochrane Collaboration’s tool for assessing the risk of
bias in RCTs after full-text review and relevant data extraction. Higgins and Thompson's /> method was used to assess
heterogeneity in studies. The presence of publication bias was assessed by Egger’s test. We used a random effect
model when ” was more than 50% and a fixed-effect model for other parameters.

Results: Four placebo-controlled RCTs enrolling a total of 601 and 236 patients in vinpocetine and placebo groups,
respectively, were included. The number of patients with death or significant disability was lower in the vinpocetine
group than that in the placebo group at both 1 and 3 months (relative risk 0.80, 95% confidence interval [Cl] 0.65-0.99
and relative risk 0.67, C1 0.48-0.92, p=0.04 and 0.02, respectively). The degree of disability in participants at 1 month
and 3 months was also lower in vinpocetine group than that in the placebo group (standardized mean difference
(SMD) 0.49, 95% Cl 0.03-0.95 and SMD 1.22, C1 0.23-2.24, p=0.001 and 0.04, respectively). Change in mini-mental
state examination score compared with baseline at trial enrolment was also better in the vinpocetine group than in
the placebo group (pooled weighted mean difference 0.92, 95% Cl 0.02-1.82, p=0.04).

Conclusions: Vinpocetine has some promising efficacy in patients with ischemic stroke when used in the acute
stage in reducing the disability, but presently there is not enough evidence to suggest that it also reduces case fatal-
ity. More double-blind, placebo-controlled RCTs of adequate sample size are needed before making recommenda-
tions for the routine administration of vinpocetine for all patients with acute ischemic stroke.
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Introduction

Vascular events involving the central nervous system,
especially arterial ischemic stroke, remain a significant
medical and social problem all over the world because of
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age of 60, and the fifth leading cause of death for people
between the ages of 15 and 59 years [2].

It is known that approximately 85% of strokes are
ischemic (cerebral infarction) [3], and the main goal
in the treatment of ischemic stroke is to restore tissue
perfusion in the ischemic zone to reduce the size of the
infarction by maintaining blood flow [4]. However, the
use of the intravenous recombinant tissue plasmino-
gen activator for recanalization and restoration of blood
flow in the ischemic area of the brain due to the narrow
time window and the risk of hemorrhagic complications
is possible only for a small proportion of patients [5].
Keeping this in mind, at present, researchers are explor-
ing neuroprotective strategies that protect the brain from
ischemic damage and its progression [6]. Although sev-
eral neuroprotective agents have been explored, until
now none of them had sufficient evidence to be approved
by the Food and Drug Administration. One of the neu-
roprotective drugs explored with somewhat favorable
results for the treatment of stroke is vinpocetine (also
Cavinton, the active ingredient of which is vinpocetine)
[7, 8]. Four randomized controlled trials (RCTs) have
been performed in this regard in patients with stroke [9].
The last systematic review exploring its efficacy was con-
ducted around 13 years back and, because of the inclu-
sion of only two RCTs, did not reach a firm conclusion
to support or refute its use in patients with stroke [10].
Since then, two more RCTs have been accomplished in
this regard mandating the need for an updated systematic
review and meta-analysis [11].

Methods

Search Strategy

Our systematic review aimed to determine the pooled
estimate of efficacy, tolerability, and safety of vinpocetine
in patients with arterial ischemic stroke during the acute
and early recovery phase, collated from all RCTs in the
existing literature. The primary objective was to com-
pare the degree of disability in vinpocetine and control
groups of patients with acute ischemic stroke at 1 month.
The secondary objectives were to compare the degree of
disability in vinpocetine and control groups of patients
with acute ischemic stroke at 3 months, the proportion
of patients with death/significant disability (dependency
in activities of daily living) at 1 and 3 months, mortal-
ity rate in both groups, change in cognition and anxiety/
depression, and rheological parameters such as blood
viscosity in both groups at various time points. We also
compared the nature and frequency of various adverse
effects in both groups, proportion of participants with
at least one serious adverse event (SAE) in both groups,
proportion of participants who discontinued due to any
reason and particularly due to adverse effects, proportion

of participants who were lost to follow-up, and all-cause
mortality in both groups.

While reporting the results of the review, the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses statement recommendations were followed [12]. The
study was approved by an institutional ethics committee
and/or follows the tenants of the Declaration of Helsinki.

Initially, we developed a protocol for the systematic
review and attempted to register it in PROSPERO. How-
ever, logistic delays caused by the ongoing COVID-19
pandemic prevented the timely posting of the review
protocol. We were unable to get the final registration
number in time; hence, we went ahead with completing
the systematic review. We had a predetermined suitable
search strategy using relevant Medical Subject Head-
ings terms. Thereafter, a systematic literature search was
performed in electronic databases, including MEDLINE,
Web of Science databases, EMBASE, and Cochrane Cen-
tral Register of Controlled Trials, for all articles published
until 15th August 2021. We used the following keywords:
“stroke” or “ischemic stroke,” “cerebrovascular disorder”
or “cerebrovascular accident” or “acute cerebral infarc-
tion,” and “vinpocetine” or “Cavinton.” We also searched
using other keywords for vinpocetine, such as “kavinton,’
“Rgh-4405," “Tcv-3B; “ethyl apovincaminate,” “vinRx,’
“periwinkle,” “myrtle vincapervinc,” and “cezayirmenek-
sesi’” The literature search was performed in conjunc-
tion with resources from central library in our institute.
We have attached an Online appendix (Online Appen-
dix) describing the detailed specific, reproducible search
strategies, explicit listing of the specific inclusion, and
exclusion criteria that were used by us to determine study
eligibility.

Additional relevant articles were traced by screen-
ing the bibliographies of all search items and pertinent
review articles. Even abstract-only publications and rel-
evant conference proceedings were also searched to
find additional documents. When necessary, the study
authors were contacted by email for additional infor-
mation not mentioned in the published article. We also
searched ClinicalTrials.gov and other registers of clini-
cal trials for any ongoing or completed clinical trials with
preliminary published results.

Eligibility of Studies

Inclusion Criteria

The inclusion criteria of the review were to include only
RCTs exploring the safety and efficacy of vinpocetine in
patients with acute ischemic stroke to ensure high quality
of evidence. Among these RCTs, we only included truly
randomized unconfounded clinical trials that compared
the effect of vinpocetine with control in patients with
acute ischemic stroke when vinpocetine was started no
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later than 14 days after stroke onset. Both English and
non-English articles were included in the review, if it sat-
isfied the inclusion criteria.

Exclusion Criteria

We considered a comparison of vinpocetine plus stand-
ard treatment versus standard treatment alone as
acceptable, whereas randomized comparisons between
vinpocetine and other standard treatments as con-
founded and excluded.

Studies other than RCTs were excluded from review.
Even RCTs exploring/comparing other medications with
vinpocetine in stroke cases or exploring vinpocetine
for indications other than stroke were excluded from
the review. Moreover, the studies which only explored
change in rheological parameters of red blood cell (RBC)
and blood and not focused on clinical parameters like
disability or death were also excluded. Duplicate entries
and publications enrolling repeated populations were
excluded.

Study Selection, Data Extraction, and Assessment of the Risk
of Bias

Initially, there was a level 1 review, in which two review-
ers (PKP and AR) performed title/abstract screening
against the inclusion/exclusion criteria of all search items
obtained by the above search strategy. Extraction of arti-
cles for full-text review (level 2) occurred independently
by two reviewers, and then extracted elements were com-
pared to determine consensus on final extraction con-
tent. Articles selected by any of these two reviewers were
subjected to full-text review. Both authors independently
performed a full-text review of all the selected articles
and determined whether the article is suitable for inclu-
sion in the review. At this stage, if there was any differ-
ence of opinion regarding inclusion of any article, then
it was decided by the opinion of a third independent
reviewer (IKS).

Then we assessed the methodological quality of the
included studies. The relevant data which were extracted
after full-text review from the included articles are the
following variables of study methodology and study
results: study design, study period, sample population,
number of patients, baseline demographic and clinical
variables such as age and gender distribution, height,
weight, body mass index, body temperature at presen-
tation, time from stroke onset to hospitalization and
randomization, Glasgow coma scale (GCS) at presen-
tation, site and size of infarction, electrocardiogram
abnormality, history of angina pectoris, diabetes melli-
tus, hypertension, baseline National Institutes of Health
Stroke Scale (NIHSS) score, Modified Rankin Score
(mRS) score, Barthel index score, Mini-mental state

examination (MMSE) score and Hospital Anxiety and
Depression Scale (HADS) score, change in these scores
at various time points (at 1, 3, 6 months), number of mor-
tality or survival with significant disability/dependency,
dose, route and schedule of administration of vinpocetine
and characteristics of the formulation, nature, and fre-
quency of various adverse effects and change in rheologi-
cal parameters like blood viscosity, etc.

A standardized predetermined form was used for the
uniform and systematical extraction of data and, subse-
quently, that data were digitally transferred to a Micro-
soft Excel spreadsheet. Any discrepancies regarding
inclusion in the review and discrepancies were resolved
by consensus. Another independent author reconfirmed
the accuracy and completeness of the extracted data.
Every effort was made to prevent duplication of data and
every case included in the final analysis was ensured not
to be part of another series.

The risk of bias was determined by using either the
Cochrane Collaboration’s tool for assessing the risk of
bias in RCTs or the risk of bias 2 tool [13, 14]. Initially,
two investigators independently determined these
parameters for each included study, and subsequently,
and if any disagreement occurred between them then it
was settled by taking the opinion of the third investigator.

Outcome Measures
The primary efficacy outcomes were the change in the
degree of disability measured by modified Rankin scale
at various time points, in vinpocetine and placebo groups
at 1 month. The secondary outcomes were the following:
change in the degree of disability measured by modi-
fied Rankin scale at 3 months, change in the degree of
neurological deficit/stroke severity measured by NIHSS
score, proportion of patients with death/significant dis-
ability (dependency in activities of daily living), mortal-
ity rate in both groups, change in cognition measured by
MMSE/Montreal Cognitive Assessment (MoCA) scale
and anxiety/depression by Beck or HADS scale, cerebral
blood flow by transcranial doppler measured in terms of
mean velocity in the anterior, middle and posterior cer-
ebral artery and basilar artery pulsatile index, rheological
parameters like blood viscosity in both groups at vari-
ous time points (RBC membrane elasticity measured by
atomic force microscopy to determine Young’s modulus).
Various studies used individual definitions and cut-offs
in the Barthel index or mRS for determining the patients
with a significant disability, such as in Feigin et al. [9]
defined poor outcome as death or Barthel index<70 or
modified Rankin scale 3-5. We accepted those defini-
tions to dichotomize the study population into those with
or without significant disability.
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The safety outcomes were the nature and frequency of
various adverse effects in both groups, proportion of par-
ticipants with at least one SAE in both groups, propor-
tion of participants who discontinued due to any reason
and particularly due to adverse effects, proportion of par-
ticipants who were lost to follow-up and all-cause as well
as vinpocetine related mortality in both groups.

Data Synthesis and Statistical Analysis
Categorical variables were presented as frequency (per-
centage) and 95% CI, whereas continuous variables were
presented as mean with standard deviation or median
with interquartile range. The pooled estimate of various
parameters was calculated with upper and lower 95%
confidence intervals (CIs), whenever it seemed feasible.
Various statistical analyses, including a meta-analysis of
data regarding various parameters were performed using
SPSS statistical software package and Revman 5.4 soft-
ware. Higgins and Thompson’s I* method and Cochran’s
Q statistics with x* test were used to assess heterogeneity
in studies. The presence of publication bias was assessed
by Egger’s test. We utilized a random effect model when
I? was more than 50% and a fixed-effect model for other
parameters.

Apart from the principal analysis, in which we
included patients using vinpocetine through all routes,

doses, or duration, but then we also tried to perform
subgroup analysis for oral or intravenous route, those
who received vinpocetine for <2 weeks or >2 weeks and
those with confirmed ischemic stroke (based on imag-
ing) or with probable ischemic stroke (no neuroimag-
ing done). It was done because some of the probable
ischemic stroke cases might be actually hemorrhagic
strokes or ischemic stroke with partial hemorrhagic
transformation. Vinpocetine has been proposed to
have considerable effects on platelet and other hemo-
static functions. Thus, it might have different effects in
ischemic and hemorrhagic strokes.

Results

Results of the Search

After a primary search using various combinations of
keywords, a total of 214 publications were retrieved.
Out of these, 73 were duplicates and hence removed.
The eligibility of the remaining 141 articles was evalu-
ated initially and 124 irrelevant articles were excluded
according to the title, article type, abstract (Fig. 1). Ulti-
mately, 17 articles were selected for full-text review,
out of which four placebo-controlled RCTs were found
to be eligible (one double-blind, one single-blind, and
two open-label RCTs), enrolling a total of 601 and 236

214 records identified through search of databases (MEDLINE, EMBASE, COCHRANE
CENTRAL, Google Scholar and Web of Science)
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Irrelevant articles excluded: 124
e Narrative reviews: 41
e Commentaries: 16
e Included use of vinpocetine for other
indications: 21
e Included use of vinpocetine for other
indications: 27
—— e Editorial communications: 19

Full-text articles assessed for eligibility (n = 17)

Full text articles excluded: 13

> (Uncontrolled or non-randomized
clinical trials)

Studies included in final analysis (n = 04)
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Fig. 1 Flow diagram of the study selection process
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patients in the vinpocetine and placebo groups, respec-
tively [9, 11, 15, 16].

Characteristics and Risk of Bias of Included Studies

According to the risk of bias 2 tool, one RCT had a high
and the other three had a low risk of bias (Fig. 2). In
the RCT by Werner et al. [16], the method of randomi-
zation was not reported, neuroimaging was either not
performed or the results were not reported, the fol-
low-up duration was short, and there was no objective
measurement of dependency. Outcome measures were

not reported in 7/40 participants (they received some
concomitant medications, which were not allowed dur-
ing the study, and hence excluded from study due to
protocol violation and no intention to treat analysis was
performed).

The baseline demographic and clinical characteristics
including age and sex distribution, height, weight, body
mass index, body temperature at presentation, time from
stroke onset to hospitalization and randomization, GCS
at presentation, site and size of infarction, electrocardi-
ography abnormality, history of angina pectoris, diabetes

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Fig. 2a I Other bias
0%  25% 50% 75%  100%
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of patticipants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Fig. 2 Risk of bias graph (a) and risk of bias summary (b) for included clinical trials
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mellitus, hypertension, baseline NIHSS score, mRS score,
Barthel index score, MMSE score, and HADS scores were
comparable in both groups.

The vinpocetine group had 61% men, with an average
age of 62.4+11.6 years, mean time from onset of stroke
to hospitalization and randomization were 28.94+18.5 h
and 1.91+0.8 days, respectively, mean GCS at presen-
tation, NIHSS, mRS, Barthel index, MMSE score at
randomization were 13.7+1.6, 11.24+4.7, 2.6+t1.2,
65.4+28.0, and 24.3 £ 6.9, respectively.

All these RCTs included patients with acute arterial
ischemic stroke only. The cutoff time interval for enrol-
ment in the study was between 24 h to 14 days in these
RCTs, but all of them excluded patients with very severe
arterial ischemic stroke, with high NIHSS scores (>17
and > 25 in the study by Zhang et al. [11] and Belova et al.
[15], respectively). All these RCTs excluded patients with
significant coexistent other psychiatric disorders, demen-
tia, severe, uncontrolled cardiac, renal, hepatic, or endo-
crinal impairment including myocardial infarction, and
those with evidence of hemorrhage on neuroimaging.
Table 1 shows a brief summary of included studies.

Although Zhang et al. [11] used a dosage of 30 mg
intravenously once daily for 7 days, Werner et al. [16]
used a dosage of 40 mg intravenously once daily for
3 weeks, Feigin et al. [9] used a dosage of 10 mg intra-
venously once daily for 5-7 consecutive days followed
by 10 mg orally three times a day for 30 days and Belova
et al. [15] used a dosage of 10 mg intravenously for
10 days followed by 30 mg/day for 90 days. The overall
median dosage was 30 mg/day and the median follow-up
duration was 3 months (range 1-6 months).

The number of patients with death or significant dis-
ability was lower in vinpocetine group, as compared
to placebo group at both 1 and 3 months (relative risk
[RR] 0.80, 95% CI 0.65—0.99 and RR 0.67, CI 0.48-0.92,
p=0.04 and 0.02, respectively, P=0% for both). The
degree of disability in participants at 1 month and
3 months was also lower in vinpocetine group than
in the placebo group (standardized mean difference
(SMD) 0.49, 95% CI 0.03-0.95 and std. mean difference
1.22, CI 0.23-2.24, p=0.001 and 0.04, I =84% and 68%
respectively) (Figs. 3 and 4). The change in neurological
deficit (stroke severity) as measured by NIHSS score was
also better with vinpocetine than in the control group
(SMD 1.04, CI 0.47-1.61, p=0.03, > =27%).

Improvement in MMSE score compared with base-
line at trial enrolment was also better in the vinpoce-
tine group, compared with the placebo group (pooled
weighted mean difference 0.92, 95% CI 0.02-1.82,
p=0.04, > =0%) (Fig. 5).

Only one study each commented on the change in
anxiety, depression, rheological parameters, and cerebral

blood flow. In that study, change in anxiety and depres-
sion level was not significantly different between two
groups, although there was a slight trend toward more
improvement in the vinpocetine group (p=0.43, 0.29
respectively).

All-cause mortalities were also comparable in both
groups (RR 0.94, CI 0.13-6.55, p=0.95, 2=51%). Only
one study each documented change in rheological and
trans cranial doppler parameters. There was a more sig-
nificant reduction in Young’s modulus of RBC membrane
in vinpocetine group compared with the placebo group
(60.1 vs. 1.8, p=0.0001), suggesting a more significant
increase in elasticity of RBC membrane and its deforma-
bility. There was also a significant increase in mean veloc-
ity of the anterior, middle, and posterior cerebral artery
and reduction in basilar artery pulsatility index (p =0.03,
0.01,<0.001, and 0.02, respectively) when measured by
transcranial doppler.

Vinpocetine had an excellent safety profile and only
3/660 (0.5%) had Treatment emergent adverse events
(TEAEs), but some of those were seemingly unrelated
to vinpocetine causally. The proportion of patients with
TEAE in vinpocetine and placebo groups was compa-
rable (RR 1.10, CI 0.07-6.31, p=0.95, *=51%). The
all-cause mortality was also similar in both groups (RR
0.94, CI 0.13-6.55, p=0.95, I>*=0%), although this more
likely indicates that the vinpocetine is unlikely to reduce
mortality due to ischemic stroke. None of the mortalities
were causally related to vinpocetine and no SAEs were
also reported causally related to vinpocetine.

Discussion

Our systematic review showed vinpocetine reduces the
degree of disability in patients with arterial ischemic
stroke when used in the acute phase of the cerebral
infarction and also reduces the combined likelihood
of death and survival with significant disability at 1 and
3 months. It was also associated with some improve-
ment in cognition and quality of life at 1 and 3 months.
The safety and tolerability profile of vinpocetine was also
excellent.

In the course of therapy, vinpocetine has also been
shown to improve rheological properties of blood, caus-
ing an increase in the elasticity of the cytoplasmic mem-
brane of erythrocytes, hence their deformability, a faster
and more complete regression of neurological deficit, a
more complete restoration of mobility, self-service func-
tions, cognitive functions and social activity [17]. The
fact that a more pronounced effect of therapy in the main
group persisted throughout the entire observation period
is the basis for long-term administration of vinpocetine
to maintain positive dynamics in the health status of
patients with ischemic stroke [18].
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Table 1 (continued)

Result for safety outcomes

Result for efficacy out-
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Sample characteristics

Study method, sample size Sample size

Author, year

key outcomes

Total 8 and 12 patients had ~ No significant adverse effects

Modified Rankin scale,

40 (20 in each group)  Within 48 h of stroke onset.

Werner et al,, 1986 Double- blind, placebo

were observed

a significant disability at
1 month, but no patients
died in any group. Total

MMSE, self-assessment

the participants got either

placebo or 40 mg of

controlled RCT

by visual analoganalogue

scale, clinical global

vinpocetine in a 200 ml

seven? patients were lost
to follow-up up in both

groups

impression at 1 month

dextran intravenous infu-
sion for 3three weeks

ANOVA, analysis of variance, Cl, confidence interval, CT, computed tomography, HADS, Hospital Anxiety and Depression Scale, IV, intravenous, MMSE, mini-mental state examination, MoCA, Montreal Cognitive

Assessment, NIHSS, National Institutes of Health Stroke Scale, QOL, quality of life, RCT, randomized controlled trials, RR, relative risk, SAE, serious adverse event

Possible pathophysiological stages that can be
affected by neuroprotective agents under conditions of
anaerobic glycolysis are ion imbalance, oxidative stress,
excitotoxicity, neuroinflammation, and apoptosis [19].
Studies have shown that when blood passes through the
distal part of an occluded vascular segment, its viscos-
ity becomes a critical factor in determining the status
of tissue perfusion. Taking into account that ischemic
brain damage is a consequence of the interaction of
complex pathophysiological processes, the superior
advantage of drugs with pleiotropic effect and acting on
several stages of the ischemic cascade becomes obvi-
ous, the use of which might lead to more meaningful
improvement in neurological outcome in patients with
cerebral infarction [20].

Vinpocetine is a derivative of the alkaloid vincamine
[21]. It has pleiotropic effect on vascular endothelium
and in the membranes of erythrocytes, which con-
tributes to vasodilation, an increase in erythrocyte
deformability, and a decrease in blood viscosity [22].
It also modulates the, vascular smooth muscle cells,
macrophages and microglia by inhibiting the NF-«xB
signaling pathway [23]. It also increases the availabil-
ity of glucose, regulates glial reactivity, and induces
neuroplastic processes [24]. Researchers consider this
effect of vinpocetine as an analog of ischemic precon-
ditioning, the most powerful form of endogenous tis-
sue protection against ischemia [25]. In patients with
dementia, it has also been found to cause improvement
in speech, movement, memory disorders, improvement
of the quality of life [26]. But randomized trials in this
regard are not so robust as in the acute stage of cerebral
infarction.

In patients with stroke and its consequences, for whom
swallowing dysfunction, nausea, cognitive and psych-
oemotional problems are common symptoms, thereby
making ingestion of conventional tablets and gelatin
capsules difficult. In the recent RCTs, whenever the oral
route is used, the choice of medication was a mouth dis-
persible form of vinpocetine called Cavinton comfort. It
is more suitable for patients with such a serious illness as
stroke and probably associated with an increase in their
adherence to treatment [27].

Previously a number of uncontrolled and controlled tri-
als have also explored vinpocetine in patients with arte-
rial ischemic stroke in the acute stage and some of the
trials also explored in these patients during the stage of
chronic cerebrovascular disease, often described in past
literature as discirculatory encephalopathy. Because of
various methodological limitations, we could not include
those clinical trials in our review, but almost all these tri-
als showed somewhat favorable results with vinpocetine.
However, the regimen, route, and dose of vinpocetine
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Fig. 3 Metanalysis forest plot comparing pooled estimate for degree of disability at 1 month (a) and 3 months (b) in patients with acute ischemic
stroke between vinpocetine and control group. Cl, confidence interval, IV, inverse of variance, SD, standard deviation
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Fig. 4 Metanalysis forest plot comparing pooled estimate for the number of patients with death or significant disability at 1 month (a) and
3 months (b) in patients with acute ischemic stroke between vinpocetine and control group. Cl, confidence interval, M-H, Mantel-Haenszel formula

varied across studies, and observing the studies included
in the review, we could not find any obvious dose—
response relationship, i.e., the trial using a higher dos-
age or longer duration didn’t unequivocally report better
outcomes.

Vinpocetine has been shown to improve cognitive
impairment also in patients with epilepsy, patients with
nasopharyngeal carcinoma undergoing radiation therapy;,

and patients with Alzheimer’s disease, vascular demen-
tia, and even other types of dementia [28-31]. Even
one RCT showed it has a possible adjuvant antiepilep-
tic effect when used in patients with focal epilepsy [29].
But these RCTs were often of inadequate sample size,
has methodological flaws, or small duration of follow-up
[29]. Because of these purposes still, vinpocetine has not
been accepted by clinicians for universal routine use for
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any neurological disorder. Even a systematic review in
patients with dementia found promising yet inconclusive
evidence favoring its use in patients with dementia.

However, the evidence generated from this system-
atic review still seem to be insufficient to recommend
universal use of vinpocetine in all cases of acute arterial
ischemic stroke. The sample size of both double-blind,
placebo-controlled RCTs included in our review is small
and one double-blind RCT had significant drop out
rate. The open labeled RCTs performed more recently,
although having an adequate sample size, the open-label
nature of RCT still produces some amount of bias. None
of the RCTs assessed long-term outcomes at 6 month or
1 year. Dose of vinpocetine and duration of administra-
tion varied from one study to another. Some of the recent
RCTs did not mention why the patient was not opted for
thrombolysis or mechanical thrombectomy, which has
been proven to be efficacious in acute arterial ischemic
stroke cases. A phase III, multicentric double-blind,
placebo-controlled RCT with adequate sample size and
long-term follow-up duration showing favorable study
result of moderate to large effect size, is needed before
recommending universal use of this neuroprotective and
vasoactive medication.

Apart from these, other limitations of our systematic
review are we had to exclude many clinical trials, both
controlled and uncontrolled due to methodological flaws,
thereby limiting the number of patients included in our
review. The dose, route of administration, and duration
of follow-up, as well as the formulation of vinpocetine
used were different across the studies.

In trials completed earlier to assess the effectiveness of
vinpocetine in the treatment of ischemic stroke, the ther-
apy regimen with Cavinton for infusion and Cavinton
comfort was not used, which has better patient suitabil-
ity. This could have been the reason behind the equivocal
results in the earlier systematic review. In addition, the
effect of therapy with Cavinton on the deformability of
erythrocytes, which is of paramount importance for the
treatment and prevention of vascular diseases, has been
studied only in chronic cerebrovascular diseases, and
thus we were unable to collate and meta-analyze such
data about the acute stage of arterial ischemic stroke.
Even in the studies with chronic cerebrovascular dys-
function, the assessment of the elasticity of the erythro-
cyte membrane was carried out by calculating the rigidity
index, which did not allow assessing the state of an indi-
vidual cell. Only one trial included in our review explored
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the effect of the modern therapy regimen of vinpoce-
tine on the deformability of RBCs in the acute and early
recovery periods of ischemic stroke using atomic force
microscopy and showed favorable results. Similarly, some
of the variables like the effect on MMSE and MOCA as
well as anxiety and depression were only explored in
a proportion of RCTs included in our review. Thus, for
variables other than those describing death and disability,
we were not able to draw firm conclusions regarding the
definite clinical advantage of vinpocetine.

Despite these limitations, the results of our review sug-
gest some promising efficacy of vinpocetine, at least in
reducing disability, when used during the acute stage of
cerebral infarction (arterial ischemic stroke). It should
also be noted that Cavinton comfort was found to have
excellent safety of the treatment, as well as the conveni-
ence of using dispersible tablets. Probably this was the
cause behind high patient compliance in the RCTs, which
is extremely important in the treatment of ischemic
stroke. More high quality, multicentric double-blind,
placebo-controlled RCTs are needed to generate more
robust evidence regarding the efficacy of vinpocetine and
especially to determine the optimum dose, route, for-
mulation, and duration of administration and make an
universal recommendation for its use in cases of acute
arterial ischemic stroke.

Conclusions

Vinpocetine has some promising efficacy in patients with
ischemic stroke when used in acute stage in reducing the
disability, but presently there is not enough evidence to
suggest it also reduces case fatality. More double-blind,
placebo-controlled RCTs of adequate sample size are
needed before making recommendations for the routine
administration of vinpocetine for all patients with acute
ischemic stroke.
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