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Abstract. The present meta‑analysis aimed to evaluate the 
effectiveness and safety of puerarin co‑treatment with beta-
histine in treating vertebrobasilar ischemia (VBI) vertigo. 
A total of 6 medical databases were searched, identifying 
randomized controlled trials (RCTs) of VBI vertigo performed 
until August 2014 that investigated a combined treatment of 
puerarin with betahistine or with other conventional drugs. 
The quality of the literature was evaluated using the Cochrane 
Collaboration's tool for assessing risk of bias, and Rev 
Man 5.0 software was used for statistical analysis and evalu-
ation. The present study included 7 RCTs, involving a total of 
664 subjects, and revealed a statistically significant increase in 
efficacy between the control and the experimental group (odds 
ratio [OR], 4.99; 95% confidence interval [CI], 3.05 to 8.15). 
The average blood flow velocity within the vertebrobasilar 
arteries increased following treatment with puerarin and beta-
histine compared with that of the control groups (OR, 7.59; 
95% CI, 6.19 to 9.00); however, no difference was detected 
between these groups in the average flow velocity within the 
left vertebral artery (OR, 6.17; 95% CI, 5.22  to 7.13). The 
frequency of adverse reactions in the experimental group was 
lower (OR, 0.75; 95% CI, 0.32  to 1.77) compared with the 
control group. Combined puerarin and betahistine regimens 
were more effective in treating VBI vertigo compared with 
other, conventional drugs; effectively alleviating the associ-
ated symptoms, including dizziness and increased average 
blood flow velocity within the vertebrobasilar arteries, without 
causing an increased number of serious side effects. However, 
the efficacy and safety of puerarin and betahistine use in 
treating VBI vertigo requires additional investigation.

Introduction

Vertebrobasilar ischemia (VBI) vertigo is an otolaryngological 
disease that is common in elderly patients. The cerebellum and 
brain stem rely on blood flow from the vertebrobasilar arteries; 
however, when lesions develop in the vertebrobasilar arteries, 
poor blood supply to the brain leads to dizziness, referred to 
as central vestibular vertigo (1). Lesions within the vestibular 
nuclei, brain stem, cerebellum and temporal lobe are the 
predominant cause of central vestibular vertigo, which pres-
ents with a continuous and progressive set of symptoms (2). 
VBI vertigo accounts for >20% of defective cerebrovascular 
disease (3), and is a common cause of vertigo in senile patients, 
~5% of which develop complete cerebral apoplexy (4). Clinical 
manifestations, including dizziness, nausea and vomiting, 
often occur, and resistance to treatment is characteristic of VBI 
vertigo (5). The primary symptom in 50‑80% of patients with 
VBI is dizziness (6) with tinnitus and hearing loss. VBI has 
multiple risk factors, including increased platelet aggregation 
rate, high blood pressure, high blood viscosity, hyperlipidemia, 
cervical spondylosis, bradycardia and low blood sugar (1). 
During an acute episode, patients suffer from dizziness 
combined with nausea, vomiting, instability and difficulty 
of movement, which should be treated rapidly. Generally 
comprehensive measures, which aim to reduce artery spasm, 
improve brain microcirculation, improve brain tissue oxygen 
supply and restore the brain function, as well as intramuscular 
or intravenous injection or reducing oral drugs are considered 
to be the primary measures for the treatment of VBI vertigo.

Kudzu root, which is known as ‘Ge gen’ in traditional 
Chinese medicine, is the dried root of Pueraria  lobata 
(Willd.) Ohwi; a perennial, leguminous vine that is native to 
southeast Asia. For >2,000 years, kudzu root has been used as 
a herbal medicine in the treatment of fever, acute dysentery, 
diarrhoea, diabetes and cardiovascular disease, containing 
isoflavonoids and triterpenoids as its predominant active 
constituents (7). Puerarin is a flavonoid glycoside, and is the 
major bioactive ingredient and the most abundant secondary 
metabolite present in the root of P.  lobata (Willd.) Ohwi. 
Puerarin is available in numerous foods, is used in alterna-
tive medicine (8) and is able to expand the cerebrovascular 
and coronary arteries  (9). This has been hypothesized to 
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produce numerous downstream effects, including reducing 
myocardial oxygen consumption, inhibiting platelet aggrega-
tion, improving erythrocyte deformability, eliminating oxygen 
free radicals and improving the function of blood rheology, 
thereby ameliorating the insufficient vertebrobasilar blood 
supply (10). Puerarin is increasingly employed in treatment 
of cardiovascular and cerebrovascular diseases, diabetes with 
its associated complications (11), Parkinson's and Alzheimer's 
disease (12), osteonecrosis (13), cancer and endometriosis (14). 
The effectiveness of puerarin in these diverse medicinal 
contexts may be due to its numerous suggested pharmaco-
logical functions, which potentially include vasodilative (15), 
cardioprotective (16), neuroprotective (17), antioxidative (18), 
anticancer (19) and anti‑inflammatory effects, in addition to 
pain alleviation, increased osteogenesis (20), reduced alcohol 
intake and decreased resistance to insulin (8).

Previous studies have increasingly reported that combining 
puerarin with betahistine or with other, conventional drugs 
may enhance its effects in relieving dizziness and other side 
effects in patients with VBI (21‑29). Furthermore, the treatment 
of insufficient blood supply within the vertebrobasilar arteries 
using a single drug has its limitations, since different treatments 
should be adopted according to the cause of insufficient blood 
supply, which can be complex. For instance, platelet aggregation 
inhibitors, vascular expansion agents, cerebral vasodilator and 
albumin light quantum therapy can be used for atherosclerosis, 
while cervical traction can be used for cervical hyperostosis. 
Systematic consideration of all appropriate evidence on use 
of a particular factor, such as by meta‑analysis, is therefore 
required (30). This may be used to identify relevant studies, 
extract relevant data, appraise study methods and statistically 
evaluate the associated studies  (31,32). To the best of our 
knowledge, the majority of the studies regarding puerarin and 
betahistine combined treatment of VBI vertigo has not been 
rigorously investigated. Therefore, an evaluation of the efficacy 
and safety of this combination of traditional Chinese medicine 
and modern treatment for VBI vertigo is required. In the 
present study, a systematic evaluation of randomized controlled 
trials (RCTs) of puerarin and betahistine combinatorial treat-
ment of VBI vertigo was conducted in order to assess its overall 
effectiveness and safety and to provide the basis for subsequent 
clinical studies regarding its application.

Materials and methods

Search strategy. Electronic databases were searched, 
i nclud ing  ent r ies  f rom the  fol lowing per iods: 
Chinese National Knowledge Infrastructure (CNKI; 
www.cnki.net/), January 1987 to August 2014; Wanfang Med 
Online Database (WMOD; www.wanfangdata.com.cn/), 
April 1998 to August 2014; Chinese VIP Information (VIP; 
www.cqvip.com/), February 1989 to August 2014; PubMed 
(www.pubmed.cn/), November  1967 to August  2014; 
the Cochrane Central Register of Controlled Trials 
(www.cochranelibrary.com/), March 1999 to August 2014; 
and the Chinese Biomedical Literature Database (CBM; 
www.sinomed.ac.cn/), October 1978 to August 2014. The 
search terms used were ‘puerarin’, ‘betahistine’, ‘betahistine 
hydrochloride)’ and ‘vertebrobasilar ischemia vertigo’. No 
language restriction was applied.

Study selection and eligibility criteria. The titles and abstracts 
of potentially relevant references were identified through the 
literature search, checked to determine their suitability with 
regard to the meta‑analysis inclusion criteria and indepen-
dently reviewed by two reviewers. Discrepancies regarding 
whether to include a study were resolved by consensus with 
an additional investigator. The present study only considered 
RCTs using puerarin and betahistine treatment of VBI vertigo, 
irrespective of language, whether the RCT was from a peri-
odical or magazine, publishing year and database.

Inclusion criteria were as follows: i) Studies were RCTs, 
regardless of whether these were blinded studies; ii) sample 
sizes ≥20 participants; iii) based on strict diagnostic criteria of 
VBI vertigo, according to the guidelines of the World Health 
Organization (33), but regardless of age and gender; iv) patients 
in the intervention group were co‑administered an injection 
of puerarin (such as Chia Tai‑Tianqing Pharmaceutical Group 
Co., Ltd., Jiangsu, China) and betahistine (such as Yabao 
Pharmaceutical Group Co., Ltd., Beijing, China), administered 
via multiple routes. The control groups were administered a 
routine treatment, such as betahistine, compound Danshen 
injection (which consists of extracts of Salvia miltiorrhiza 
and Dalbergiae odoriferae), sibelium or low molecular weight 
dextran, regardless of manufacturer, preparation form, dose or 
duration of treatment. 

Selected outcomes. The primary outcome measure was clinical 
efficacy, which was expressed as follows: Cured, when signs 
and symptoms disappear entirely, and transcranial Doppler 
(TCD) indicates that the vertebral/basilar artery blood supply 
returns to normal; excellent, when symptoms, such as dizzi-
ness, are significantly reduced and patients can have a regular 
life, while TCD displays that the vertebral/basilar artery blood 
supply is improved by >60%; valid or effective, in cases when 
the symptoms are slightly reduced slightly, and TCD displays 
improvement of >40% in the vertebral/basilar artery blood 
supply; and invalid, in cases when the symptoms are not 
evidently relieved, and TCD displays improvement of <40% 
in the vertebral/basilar artery blood supply. The secondary 
outcome measure was the increase in average blood flow 
velocity of the vertebrobasilar arteries (the basilar artery and 
the left and right vertebral arteries). The final outcome consid-
ered was the incidence of adverse reactions (including diarrhea, 
nausea and polypnea) of the patients in the two groups.

Data extraction and management. Data from each review 
were extracted by two independent authors in accordance with 
the aforementioned criteria, using a self‑developed data extrac-
tion form in Microsoft Excel 2010 (Microsoft Corporation, 
Redmond, WA, USA), and the data were validated by a third 
author. Disagreements were resolved by discussion between the 
two reviewers, and by the opinion of a third reviewer if neces-
sary. Details noted from the studies included study design, 
treatment duration, the age of participants, the number of 
participants and assessments of the aforementioned outcomes.

Trial quality assessment. In order to reduce subjective bias, the 
two authors independently appraised the methodological quality 
of each review in accordance with the Cochrane handbook (34) 
and quality assessment of the RCTs was conducted using 
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Jadad's validated score (35). Quality assessment included evalu-
ation of randomization, blinding of assessors to the treatment 
groups, allocation concealment regardless of the results of the 
allocation and intentional analysis. Each of these criteria was 
worth one point; a study scoring >3 points was considered to 
be high‑quality, while <3 points indicated a low‑quality study.

Statistical analysis. Statistical analyses were conducted using 
RevMan version 5.0.18 (The Nordic Cochrane Centre, The 
Cochrane Collaboration, Copenhagen, Denmark) software. An 
examination of odds ratio (OR) was used to analyze efficacy of 
the numerical/quantitative data, the interval size is expressed 
using 95% confidence interval (CI) and the heterogeneity of 
the results was assessed using a χ2 test. 

The studies were initially tested for clinical heterogeneity. 
A fixed‑effects model was used upon detection of statistical 
homogeneity (indicated by a P‑value of >0.1 or an I2 value 
<50%); however, a random effect model would be used upon 
detection of statistical heterogeneity (indicated by a P‑value 
of <0.1 or an I2 value >50%) (36) or when no clinical hetero-
geneity or no statistically significant difference existed in the 
trials. If there was clinical and methodological heterogeneity, 
meta‑regression, subgroup analysis and sensitivity analysis were 
conducted (37). In the presence of clear heterogeneity, only a 
descriptive analysis of the data was made. Binary classification 
variables were expressed using OR, continuous variables were 
expressed using the weighted mean differences or standardized 
mean differences and effect size was expressed by the 95% CI. 
P<0.05 was considered to indicate a statistically significant 
difference. Publication bias was assessed by a funnel plot (38).

Results

Study selection
Description of studies. Initial searches yielded 1,302 studies 
(653 from CNKI, 586 from VIP, 53 from Wanfang Med Online 
Database) in accordance with the aforementioned search 
strategy. Following removal of 848  duplicate studies, the 

abstracts of 454 studies were evaluated. Subsequent to the eval-
uation of the abstract and title of each study, 369 studies were 
excluded as they did not meet the inclusion criteria. The full 
text of each of the remaining 85 trials was read, and 35 trials 
were excluded in accordance with the study criteria; 28 of 
these trials did not examine VBI vertigo and 15 trials included 
repetition of data, leaving 7 trials remaining. The results of the 
present meta‑analysis are therefore based on information from 
7 RCTs (21‑27), which included a total of 664 patients. These 
RCTs were all conducted in China and published in Chinese. 
Fig. 1 presents a flow chart of the trial selection process.

Characteristics of trials included. The characteristics of the 
included 7 RCTs are summarized in Table I. Data regarding 
patient age, gender, duration of treatment, the number of partic-
ipants and adverse reactions are provided for all trials. The 
average age of the participants ranged from 53.0‑64.32 years, 
the duration of treatment ranged from 7‑14  days and the 
number of patients in the studies ranged from 23‑69, with a 
total of 664 patients (333 patients in treatment groups) across 
the 7 RCTs. The available data revealed that studies predomi-
nantly included male patients. Drugs for the intervention group 
included puerarin injection in addition to betahistine hydrochlo-
ride tablets (21,24), betahistine mesylate (22,23,26,27), which 
was administered orally or through intravenous drip, or beta-
histine injection (25). Conventional drugs administered to the 
control groups included Compound Danshen injection with low 
molecular weight dextran (21,22,25,26), Compound Danshen 
injection only (23), sibelium capsule with low molecular weight 
dextran (24) or betahistine mesylate only (27). Publication year 
of the 7 RCTs ranged between 2007‑2013, and trials published 
in 2010‑2013 represented 4/7 of these trials (57.14%). With 
regard to the evaluated outcomes, the reviews assessed clinical 
symptoms and signs (4/7, 57.14%), vertigo symptoms and signs 
(3/7, 42.86%) and alterations in hemorheology (2/7, 28.57%). 
Adverse reactions were not reported in 3 trials (21,23,27).

Methodological quality of included trials. In the 7 studies 
included, 1  trial  (26) mentioned that the intervention and 
control groups were generated using a random digits table; 

Figure 1. Study selection process for the meta‑analysis.
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however, the remaining articles did not mention a randomiza-
tion method. Allocation concealment and intentional analysis 
were not mentioned in any of the studies included in the 
present meta‑analysis.

Primary outcomes
Evaluation of therapeutic efficacy. Clinical efficacy (deter-
mined as cured, excellent, effective or invalid) was the primary 
factor studied, and the total effective rate was reported in all 
7 studies (21‑27). Analysis revealed statistical homogeneity 
of the total effective rate within the present studies (χ2=3.57; 
P=0.73; I2=0%), leading to adoption of the fixed‑effect model 
for meta‑analysis. However, a statistically significant difference 
was identified in total efficacy rate between the intervention 
and control groups (OR, 4.99; 95% CI, 3.05 to 8.15) (Fig. 2).

Assessment of the average blood flow velocity of the verte-
brobasilar arteries. Inevitably, studies brought together in a 
systematic review will differ; any kind of variability among 
studies in a systematic review may be termed heteroge-
neity (39). Increase in the average blood flow velocity of the 
vertebrobasilar arteries (the basilar artery and left and right 
vertebral arteries) of patients with VBI vertigo was reported 
in 2 studies (23,26). A χ2 test was performed to determine 
whether there were significant differences in homogeneity 
amongst the studies; this indicated no significant homogeneity 
in the change observed in blood flow velocity of the vertebro-
basilar arteries (χ2=2.11; P=0.15; I2=53%). A meta‑analysis 
was therefore performed using a fixed‑effects model. 
Statistical analyses revealed a significant increase in blood 
flow velocity of vertebrobasilar arteries between the control 

Figure 2. Therapeutic efficacy of puerarin combined with betahistine in treating vertebrobasilar ischemia vertigo. CI, confidence interval; M‑H, Mantel‑Haenszel 
method.

Table I. Characteristics of the included studies.

Author,	 Group: no. patients	 Average	 Intervention	 Control	 Duration	 Outcome	 Adverse
year	 (male/female)	 age (years)	 group	 group	 (days)	 measures	 reactions	  Ref.

Sun and Dang,	  69 (22/47)	 59	 PI + BHT	 CDI + LMD	   7	 A	 Not mentioned	 (21)
2007	 C: 69 (28/41)	 59					   
Yue et al.,	 T: 46 (26/20)	 56±7	 PI + BM	 CDI + LMD	   7	 A	 Dizziness, nausea	 (22)
2013	 C: 45 (26/19)	 56±7					   
Yang,	 T: 23 (13/10)	 57±8	 PI + BM	 CDI	 14	 A,B	 Not mentioned	 (23)
2010	 C: 23 (14/9)	 57±9					   
Wang,	 T: 30 (21/9)	 55	 PI + BHT	 SC + LMD	 14	 A,B	 Skin itching	 (24)
2011	 C: 30 (20/10)	 53					   
Xie,	 T: 79 (45/34)	 64±10	 PI + BI	 CDI + LMD	 14	 A,B	 Facial flush, heart	 (25)
2008	 C: 79 (47/32)	 64±8					     palpitations, dry
									        mouth, abdominal
									        discomfort, nausea, 
									        fever
Guo,	 T: 43 (24/19)	 56±7	 PI + BM	 CDI + LMD	   7	 A,B	 Diarrhea, nausea	 (26)
2012	 C: 44 (25/19)	 56±7					   
Lei,	 T: 43 (14/29)	 57	 PI + BM	 BM	   7	 A	 Not mentioned	 (27)
2008	 C: 40 (12/28)	 58					   

Average age values were rounded to the nearest whole number. T, intervention group; C, control group; PI + BHT, puerarin injection plus betahistine 
hydrochloride tablets; PI  +  BM, puerarin injection plus betahistine mesylate. PI  +  BI, puerarin injection plus betahistine injection. CDI  +  LMD, 
compound danshen injection plus low molecular weight dextran. CDI, compound danshen injection. SC + LMD, sibelium capsule plus low molecular 
weight dextran; A, progress of clinical symptoms and signs; B, changes to hemorheology index, according to Jadad's validated score (35).
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and intervention groups (OR, 7.60; 95% CI, 6.20  to 9.01) 
(Fig. 3). There was no significant heterogeneity of the increase 
observed in the average blood flow velocity of the left vertebral 
artery amongst the studies (χ2=0.32; P=0.57; I2=0%), leading 
to application of the fixed‑effect model. Statistical results 
revealed a statistically significant increase in the average 
blood flow velocity of the left vertebral artery (OR, 6.17; 95% 
CI, 5.22 to 7.13) (Fig. 4). However, significant heterogeneity 
was reported in the change to blood flow velocity of the right 
vertebral artery amongst the studies (χ2=12.59; P=0.0004; 
I2=92%). In order to identify the cause of the heterogeneity, a 
sensitivity analysis and an additional subgroup analysis were 
performed; however, they were unable to indicate the etiology 
of the heterogeneity, meaning that descriptive analysis was 
conducted (Fig. 5).

A total of 2  studies  (23,26) reported that, following 
treatment, the average blood flow velocity of the right verte-
bral artery in the experimental group was 35.62±3.20 and 
45.18±2.36  cm/s; the corresponding control values were 
26.10±3.30 and 39.49±2.27 cm/s, respectively. The difference 
between the groups in the two trials was statistically significant 
(P<0.05).

Adverse effects. Adverse reactions of the experimental and 
control groups included 396 cases (199 cases reported within 
the experimental groups and 198 cases in the control groups), 
reported across 4  trials (22,24‑26). Analysis demonstrated 
that the difference in heterogeneity amongst the trials was 
not significant (χ2=4.72; P=0.19; I2=36%), and the fixed‑effect 
model was used. There was a statistically significant difference 
in adverse events between the intervention and control groups 

Figure 4. Improvement in the blood flow velocity of the left vertebral artery. SD, standard deviation; CI, confidence interval.

Figure 5. Improvement in the blood flow velocity of the right vertebral artery. SD, standard deviation; CI, confidence interval.

Figure 6. Incidence of adverse reactions to puerarin combined with betahistine in the treatment of vertebrobasilar ischemia vertigo. CI, confidence interval; 
M‑H, Mantel‑Haenszel method.

Figure 3. Effect of puerarin combined with betahistine on blood velocity in the basilar artery. SD, standard deviation; CI, confidence interval.
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(OR, 0.75; 95% CI, 0.32 to 1.77), suggesting a lower incidence 
of adverse reactions in the experimental than the control group 
in the treatment of VBI vertigo (Fig. 6).

Publication bias. A funnel plot was used to detect publication 
bias (Fig. 7). All 7 studies included in the present meta‑analysis 
were within 95% CI, and the plot is an inverted funnel shape, 
with the results predominantly within the middle‑lower region 
of the funnel plot. However, the distribution was slightly asym-
metric, which suggests a possible publication bias; however, 
the publication bias was lower.

Discussion

The present meta‑analysis examined 7 RCTs, including a total 
of 664 participants, and reviewed clinical studies of puerarin 
combined with betahistine in the treatment of VBI vertigo, 
evaluating the safety and efficacy of this co‑treatment. The 
majority of the trials reported that this combination treatment 
was effective in treating VBI vertigo, evaluated based on the 
total efficacy rate, the improvements of vertigo symptoms, 
increased average blood flow velocity of the basilar artery or 
fewer adverse reactions. The overall methodological quality of 
the 7 trials was ‘moderate’ or ‘low.’ However, to the best of our 
knowledge a number of the trials included in the present study 
had not previously been included in meta‑analyses, which 
should enhance the validity of the present evaluation of the 
effects of puerarin co‑treatment with betahistine.

VBI vertigo, caused by ischemia within the vestibular 
system (40), is a common disease in elderly patients, who 
are likely to be more vulnerable to its associated risks. 
Furthermore, VBI vertigo markedly affects the quality of 
life and health of patients (10). Previous clinical studies have 
reported that puerarin may improve blood circulation in 
the neck (28), inhibit platelet aggregation (41), improve the 
deformability of red blood cells (42) and expand the coronary 
artery and cerebrovascular system, thereby promoting blood 
microcirculation (29). Puerarin is therefore widely used in 
clinical prevention and treatment of a variety of ischemic 
cardiovascular and cerebrovascular diseases (43).

The results of the present meta‑analysis suggested that 
puerarin and betahistine co‑treatment produced positive results 
in patients with VBI vertigo compared with the control groups, 
providing support for its clinical application. The present 

results demonstrated that the total efficacy rate was higher in 
the experimental groups compared with the control groups. 
Improvements of the vertigo symptoms and an increased 
average blood flow velocity of the basilar artery were reported 
in 2 trials (23,26). However, the small sample size (seven RCTs) 
and three relatively low‑quality studies (2 points by Jadad's 
validated score) may have limited the accuracy of the statistical 
analyses, which in turn may have reduced the validity of the 
present study. The current study demonstrated that puerarin 
combinatorial treatment with betahistine increased the average 
blood flow velocity of the basilar artery of the patients with 
VBI. However, due to the prevalence of limiting factors, such 
as short treatment duration, lack of detail regarding follow‑up 
investigation and small sample sizes, the results of the present 
study require additional investigation.

A total of 4 studies  (22,24‑26) reported adverse reac-
tions in the intervention and control groups, which primarily 
included nausea and abdominal discomfort; however, these 
occurred at lower incidence in the intervention group. Due 
to the small sample size and quality issues with the studies, 
this analysis should be repeated on a greater number of 
high‑quality RCTs.

The present analysis has a number of potential limitations, 
warranting conservative interpretation. Firstly, the quality 
of the RCTs included was generally low. The included RCTs 
claimed randomization, but provided limited description of 
the methodology underlying this, which may lead to selec-
tion bias. Secondly, the majority of the included systematic 
reviews used the improvement of vertigo and other clinical 
symptoms as the primary outcomes. However, these studies 
predominantly lacked long‑term follow‑up indicators, such 
as progress and recurrence of vertigo symptoms, which are 
crucial for determining the overall effect of treatment. Thirdly, 
all previous RCTs claimed that the puerarin co‑treatment 
with betahistine produced an improvement in vertigo symp-
toms compared with use of conventional drugs alone. In 
addition, no negative data was identified, despite extensive 
searches of unpublished material, which may affect the 
validity of conclusions in the reviews and lead to publication 
bias. Furthermore, the safety of integrative medicine using 
conventional western medicine alongside tradition medicine 
is unclear (44). References to adverse reactions were limited 
in numerous RCTs, and no in‑depth analysis of their causes 
was performed, which may affect reliability. Finally, only 
7 studies were included in the present meta‑analysis, which 
results in a limitation in the accuracy of statistical analysis. 
Future analyses should include a larger number of studies. 

All RCTs evaluated in the present study were published in 
mainland China, in Chinese, which are therefore not acces-
sible by the international research community. However, 
4  trials  (22,24‑26) were of high methodological quality, 
based on high Jadad’s validated scores  (35), which was 
determined by trial quality assessment. As the quality of 
numerous trials included in the present meta‑analysis was 
low, additional high‑quality trials are required to thoroughly 
evaluate the effects of puerarin and betahistine co‑treatment 
of VBI vertigo. Therefore, trials must follow basic guidelines 
established for reporting clinical trials, such as those in the 
CONSORT statement, and treatment should be rigorously 
monitored and reported in future clinical trials  (45‑49).

Figure 7. Funnel plot evaluating publication bias.
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The present meta‑analysis provides additional evidence to 
suggest that puerarin combined with betahistine may reduce 
vertigo and improve the average blood velocity of the basilar 
artery, with few adverse side effects, in patients with VBI 
vertigo. However, the evidence presented in the current study 
should be interpreted cautiously due to the low quality of 
a number of the included trials. A greater number of rigor-
ously‑designed, large sample, multi‑center RCTs are required 
to fully evaluate the effectiveness of puerarin combined with 
betahistine in VBI vertigo treatment.
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