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Abstract: Objectives: To evaluate the clinical efficacy of the combination of acupuncture and medicine for vascular 
dementia (VD) treatment, and to analyze and summarize the relevant association rules. Methods: A systematic 
search of Chinese and English databases such as CNKI, VIP, Wanfang, Embase, PubMed, Cochrane Library, and 
Web of Science was performed along with a manual search to screen for randomized controlled trials that met the 
inclusion and exclusion criteria that were published over a period from January 1, 2000, to July 31, 2023. Literature 
quality assessment and meta-analysis were performed using the Cochrane Handbook for Systematic Reviews of 
Interventions and RevMan 5.4 to explore the efficacy of TCM-acupuncture combination therapy and conventional 
Western medical therapy for VD treatment, as well as assess relevant improvements in MMSE, ADL, and HDS scale 
scores. A study database was created by entering the required data into MS Excel. The PROSPERO registration num-
ber for this systematic evaluation is CRD42023458282. High-use-frequency drugs and acupoints were screened for 
by using frequency statistics, and the nature of their categories was recorded separately. The source database was 
then imported into SPSS (version 26.0.0.2) and IBM SPSS Modeler (version 18.0) to elucidate high-use-frequency 
TCM drugs and acupoints for VD treatment. Results: Eighteen randomized controlled clinical trials with a total of 
1617 participants were finally included. The meta-analysis results suggested that treatment combining traditional 
Chinese medicine (TCM) with acupuncture performed better in terms of efficacy and clinical improvement of related 
outcome indicators [OR = 2.54, 95% CI (1.98, 3.26), P < 0.05]. Twenty-four prescription drug groups and 18 acu-
puncture prescriptions were extracted from the 18 included studies. The following results were obtained: (1) The 
drugs with the highest use frequency were Acori Tatarinowii Rhizoma, Glycyrrhizae Radix Et Rhizoma, and Salviae 
Miltiorrhizae Radix Et Rhizoma; high-use-frequency tonifying herbs; and sweet, warm, and liver meridian-attributing 
drugs. (2) The acupoints with the highest use frequency were Baihui, Sishencong, and Zusanli, often applied on the 
head, face, and Du meridian points, as well as on high-use-frequency crossing acupoints. (3) The high-use-frequency 
drugs and acupoints could be clustered into four categories each. (4) The strongest associations were noted for 
the drug pairs Polygalae Radix-Glycyrrhizae Radix Et Rhizoma and Polugoni Multiflori Radix-Acori Tatarinowii Rhi-
zoma, as well as the acupoint pairs Sishencong-Baihui and Zusanli-Baihui. Conclusion: TCM drugs combined with 
acupuncture demonstrated considerable clinical efficacy for VD treatment. The TCM-based treatment of VD mostly 
starts from the liver meridian and the Du meridian, with the use of more sweet and warm herbs and crossing acu-
points. The general principles of treatment include smoothening the flow of qi and blood, tonifying the liver and 
kidneys in TCM, and enhancing the patient’s mood and cognitive function.

Keywords: Vascular dementia, acupuncture combined with medicine, randomized controlled trial, meta-analysis, 
data mining

Introduction

Vascular dementia (VD) is a result of brain da- 
mage due to different types of vascular diseas-

es, generally attributable to blood vessel ste- 
nosis or occlusion, injury-related brain hemor-
rhage, ischemia, or brain tissue death. Its 
overall presentation follows a chronic course, 
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occurring suddenly with fluctuating or stepwise 
progression and severely affects patients’ qual-
ity of life [1]. VD is the second leading cause  
of dementia after Alzheimer’s disease [2]. VD 
prevalence varies widely [3], with epidemiologic 
surveys suggesting that VD prevalence in indi-
viduals aged > 65 years in Asia can range from 
0.6% to 4.2% - accounting for 15%-40% of all 
patients with dementia [4]. A study estimated 
that 15.07 million individuals aged > 60 years 
in China have dementia, of which 3.92 million 
have VD [5].

Most neurological treatments for VD start with 
screening and confirmation of VD diagnosis, 
management of multiple risk factors, and symp-
tomatic management of cognitive impairment 
[6]. Because drugs ideal for targeted VD treat-
ment are unavailable, dementia drugs such as 
donepezil hydrochloride, memantine hydrochlo-
ride, and nimodipine are commonly used in the 
current clinical practice. However, these drugs 
have poor therapeutic efficacy and lead to 
adverse effects on the gastrointestinal tract, 
cardiovascular system, and neurological sys-
tem [7].

In traditional Chinese medicine (TCM), VD is 
categorized as a cerebral disease, called dull-
ness disease. Dr. Jie-Bin Zhang, a warm recu-
peration school doctor from the Ming dynasty 
of China, proposed this name for dementia and 
its clinical symptoms (e.g., speech inversion 
and excessive sweating), which are “all kinds of 
strange”. TCM scholars generally believe that 
the disease lies in the brain and that within the 
scope of TCM, the heart, liver, spleen, and kid-
ney dysfunction is closely related to VD onset. 
In TCM theory, kidney deficiency and the result-
ing loss of cerebral nourishment often mani-
fests clinically as forgetfulness, slowed think-
ing, weakness, depression, and other symp- 
toms related to intelligence and spirituality. 
Phlegm, stasis, fire, and toxins are TCM patho-
genic factors. These factors may be related to 
Western medicine’s understanding of the depo-
sition of Aβ proteins and neurofibrillary tangles 
(NFTs); they produce a series of lesions, ulti-
mately resulting in brain atrophy and disruption 
of neurological structure and function and con-
sequently leading to cognitive deficits. At pres-
ent, the main TCM methods for treating VD 
involve the use of TCM-acupuncture combina-

tions. These combinations are receiving in- 
creasing attention because they may treat VD 
from its essence.

In this study, we summarize and review pub-
lished studies related to TCM-acupuncture 
combinations for VD treatment and evaluate 
the combinations’ efficacy using meta-analysis. 
Data mining is used in many fields, such as 
mathematics and statistics, to elucidate the 
potential connections and development trends 
within a large amount of data. This method aids 
in identifying the correlation between individual 
data points and quantifying the incidence of 
each item in a database [8]. Association rule 
mining is an unsupervised machine learning 
technique [9], and an apriori algorithm is an 
association rule algorithm, which generates fre-
quent data pairs based on its features. Cluster 
analysis, a multivariate analysis technique, is 
used to categorize samples into different 
groups [10]. TCM practitioners often adjust 
TCM drug types and dosages during clinical 
consultations. Nevertheless, they do not adjust 
prescriptions for some drugs commonly used 
for main symptoms. These drugs can be identi-
fied using data mining techniques. As such, 
data mining is one of the most appropriate 
research tools for data collection and statisti-
cal analyses in TCM-related clinical research. 
The results of statistical analysis and general-
ization of clinical selection of acupuncture 
points and TCM drugs through data mining may 
provide a reliable reference for subsequent 
clinical treatment of VD.

Sources and methods

Search strategy for literature identification

We searched Chinese databases such as CNKI, 
VIP, and Wanfang and English-language data-
bases such as PubMed, Web of Science, 
Embase, and Cochrane Library for appropriate 
randomized controlled trials and integrated this 
search result with our manual search results. 
All searches were conducted by combining sub-
ject terms with free words: “vascular demen-
tia”, “traditional Chinese medicine”, “acupunc-
ture”, “randomized controlled trial”, “Chinese 
medicine”, “acupuncture”, “randomized con-
trolled”, and “Vascular dementia”, “VD”, “VaD”, 
“Chinese herbal medicine”, and “acupuncture 
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therapy”. “Moxibustion” and “randomized con-
trolled trial” were specifically used as English-
language search terms. No language restric- 
tion was imposed on the searched documents, 
and the search time range was from January 1, 
2000, to July 31, 2023. For instance, the fol-
lowing is the search formula we used to search 
CNKI: SU = ‘vascular dementia’ AND SU = 
‘Chinese medicine’ + ‘Traditional Chinese medi-
cine’ + ‘Single formula’ + ‘Compound formula’ + 
‘Combination of needle and medicine’ + ‘Acu- 
puncture therapy’ + ‘Acupuncture and moxibus-
tion’ AND SU = ‘Randomized controlled trial’ + 
‘RCT’ + ‘Clinical’ + ‘Trial’ NOT SU = ‘Review’ + 
‘Meta’ + ‘Randomized controlled trial’ + ‘Cli- 
nical’ + ‘Trial’ NOT SU = ‘Review’ + ‘Meta’ + 
‘Trial’. ‘Meta’ + ‘Trial’ + ‘Progress’. This system-
atic evaluation program is registered in PR- 
OSPERO under the number CRD420234582.

Inclusion criteria

All randomized controlled trials were evaluat- 
ed according to the following model of study 
participants, interventions, controls, and out-
comes (PICO): (P) The study participants were 
included regardless of sex and age, and all  
met the clinical diagnostic criteria: the Draft 
Diagnostic Criteria for Vascular Dementia [11]; 
the U.S. Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition (DSM-IV) [12]; or 
the NIH’s National Institute of Neurological 
Disorders and Stroke (NINDS) in conjunction 
with the International Association for Research 
in Neuroscience (AIREN); developed in 1993 
[13]. The degree of cognitive impairment was 
determined using The Mini-Mental State Ex- 
amination (MMSE), revised by Folstein et al. in 
1975, and the Clinical Dementia Rating (CDR), 
revised by Morris in 1993 [14]; a CDR of 0, 0.5, 
1.0, 2.0, and 3.0 indicates no, suspected, mild, 
moderate, and severe dementia, respectively. 
(I) The intervention consisted of an acupunc-
ture-medicine combination for VD, which was 
particularly defined in this study as the combi-
nation of acupuncture therapy and herbal ton-
ics. (C) The control group received conventional 
Western medicine treatment, including oral 
Western medicine, intravenous Western medi-
cine, and other treatments. (O) The outcome 
measures included overall effectiveness rate, 
MMSE [15] (to check the degree of cognitive 
impairment of patients), Activity of Daily Living 

Scale (ADL) [16] (to assess the ability of pa- 
tients to care for themselves), and Hasegawa 
Dementia Scale (HDS) (a relatively simple 
method for screening for dementia) as clinical 
endpoints. The included trials contained at 
least one of these indicators, with overall clini-
cal effectiveness as the primary outcome 
indicator.

Exclusion criteria

(1) Nonrandomized controlled trials, animal 
studies, reviews, theoretical seminars, case 
reports, and other nature; (2) Inclusion of 
patients with comprehension disorders who 
cannot cooperate or patients with dementia 
due to other diseases, combined with other 
neurological deficits or combined with other  
difficult and severe diseases; (3) Studies with 
repeated publications or unclear outcome indi-
cators; (4) Studies in which TCM was applied in 
addition to Western medicine to the treatment 
group.

Literature selection

To ensure study inclusion accuracy, two inde-
pendent researchers selected the literature 
and extracted the data according to the unified 
inclusion and exclusion criteria and selection 
plan; a third researcher resolved any dispute 
related to literature selection. Search results 
from different databases were imported into 
Endnote (version 20.4) to remove duplicates; 
then, titles and abstracts were read to remove 
obvious irrelevancies. Finally, the full text of 
potentially eligible studies was read and cross-
checked to obtain a final list of included 
studies.

Meta-analysis

Data extraction

We collected the following data according to 
the criteria of the Cochrane Handbook for 
Systematic Reviews of Interventions (version 
5.1.0) for the literature that meets the quality 
standards: (1) general literature information 
(i.e., title, first author, publication time, source 
of the literature), (2) study characteristics [i.e., 
patients (number of samples, grouping meth-
od, and baseline information), interventions, 
and observational indicators (total clinical ef- 
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fectiveness, MMSE, ADL, and HDS)], (3) trial 
design plan, and (4) shedding and return visits. 
Next, two researchers jointly checked the re- 
sults to confirm the collected data’s accuracy.

Assessment of risk of bias in included studies

Two researchers independently used RevMan 
(version 5.4) to assess the risk of bias of the 
included randomized controlled trials accord-
ing to the risk of bias evaluation form in the 
Cochrane Handbook [17]; if there was any dis-
agreement, the final decision was made th- 
rough discussion. The results of the quality 
assessment of the included literature were  
categorized as low, high, and uncertain risk 
according to the points assessed (randomized 
distribution, concealment and blinding set-
tings, completeness of results, likelihood of 
incomplete reporting of study results, and other 
risks of bias); any disagreements during the 
process were agreed on in consultation with a 
third researcher.

Statistical analysis

All data were analyzed using RevMan (version 
5.4) for information analysis, and different 
extraction modes were selected based on the 
data type. Subsequently, the heterogeneity of 
the included trials was analyzed using methods 
such as the χ2 test, with significance levels set 
at P = 0.100 and I2 = 50%. P > 0.10 and I2 ≤ 
50% indicated no heterogeneity, and for such 
data, a fixed effects model was used. For the 
combined effects analysis of the source of het-
erogeneity, a random effects model was used, 
with statistical significance set at P < 0.05. 
Sensitivity analysis was used to evaluate the 
stability of our meta-analysis results, and the 
95% confidence interval (CI) was recalculated 
by selecting studies with a lower risk of bias; if 
it was consistent with the original conclusion, it 
indicated that the results were stable, and vice 
versa. The included literature was evaluated 
using a funnel plot if there was a risk of pub- 
lication bias or if more than 15 studies were 
included for the same outcome indicator.

Data mining

Data extraction

Prescription sources were identical to the 
sources of meta-analysis data, and the acu-

points of TCM drugs used in the included stud-
ies; they were categorically entered into an MS 
Excel sheet to build a database and explore  
the laws of compounding. The naming of tradi-
tional Chinese medicines was unified according 
to the 2020 Chinese Pharmacopoeia [18]; for 
instance, Raw Dihuang was unified as Reh- 
manniae Radix according to the textbook 
Chinese Medicine published by China Tradi- 
tional Chinese Medicine Press [19]. Next, the 
TCM category was determined, and acupoint 
names were unified and standardized accord-
ing to Acupuncture and Moxibustion [20]; for 
instance, Renzhong and Juegu were standard-
ized as Shuigou and Xuanzhong, respectively. 
The input and naming verification process was 
repeated to ensure data accuracy.

Statistical analysis

Frequency analysis was used to summarize the 
TCM drugs that met the criteria; TCM drugs with 
frequency ≥ 5 were considered high frequency. 
We used MS Excel to categorize and statisti-
cally analyze the characteristics of the high-
use-frequency TCM drugs; for a TCM drug with 
multiple properties, all the properties were re- 
corded, and SPSS (version 26.0.0.2) was used 
to perform clustering analysis and set the inter-
group linkage and the interval of Pearson’s cor-
relation measurement. The clustering maps 
and association rules were then analyzed using 
IBM SPSS Modeler (version 18.0). The Apriori 
operation node was run to establish a model 
and explore the pairing pattern of high-use-fre-
quency TCM drugs, with the support level set  
at 30.0%, confidence level at 85.0%, and maxi-
mum number of antecedent terms at 2. Acu- 
points with a frequency of ≥ 3 were counted  
as common acupoints; their sites, attributed 
meridians, and specific acupoints were record-
ed, with the support level for the association 
rule analysis set at 40.0%, confidence level at 
90.0%, and maximum number of antecedents 
at 2. The remaining analysis process was simi-
lar to that for TCM drugs.

Results

Literature selection

After the initial database and manual search, a 
total of 909 pieces of literature were obtained. 
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Figure 1. Flow of the study selection process.

After screening by two researchers according  
to the aforementioned criteria, 18 randomized 
controlled trials [21-38] were finally included 
(Figure 1).

Basic characteristics

All randomized controlled trials were in Chinese 
and included 1617 participants (n = 815 in 
treatment group and 802 in control group). The 
evaluation indexes used for dementia diagno-
sis in 17, 12, 10, and 5 trials were the overall 
clinical effectiveness rate, MMSE score, ADL 
scores, and HDS scores, respectively (Table 1).

Quality evaluation

The quality of the included studies was evalu-
ated using the Cochrane Risk of Bias Asse- 
ssment tool (Figure 2).

Meta outcome metrics analysis

Clinical efficacy

In total, 17 trials (n = 1547) analyzed the over-
all clinical efficacy rate as the outcome index. 
The heterogeneity test results demonstrated 
no heterogeneity (I2 = 0% < 50%, P > 0.10); 
therefore, a fixed effects model was used for 
analysis [OR = 2.54, 95% CI (1.98, 3.26), P < 
0.05].

The study participants were divided into those 
with mild-to-moderate and those with no ex- 
clusion for severe VD; for both subgroups, the 
treatment group demonstrated better thera-
peutic efficacy than the control group, with the 
mild-to-moderate VD group [OR = 3.34, 95% CI 
(2.37, 4.73), P < 0.05] and those with no exclu-
sion for severe VD [OR = 1.89, 95% CI (1.34, 
2.67), P < 0.05] (Figures 3 and 4). The left-right 
asymmetry of the funnel plot suggested the 
presence of publication bias.

In summary, acupuncture-TCM drug combina-
tion therapy demonstrated better VD treatment 
efficacy than Western medicine; moreover, this 
efficacy was significantly better in patients with 
mild-to-moderate VD than in those with severe 
VD.

VD-related scales

MMSE scores: Twelve studies (n = 807) were 
included in this analysis. Heterogeneity was 
noted among these studies (I2 = 70%, P < 0.10); 
nevertheless, because of clinical homogeneity 
among these studies, we used a random-
effects model [standard mean difference 
(SMD) = 0.52, 95% CI (0.25, 0.78), P < 0.05]. 
The statistically significant differences indi- 
cated that compared with the control group, 
the treatment group demonstrated a better 
improvement in the MMSE scores (Figure 5).
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Table 1. Characteristics of included studies

Reference
n Age (years) Sex (cases) Interventions Course 

(wk) Outcomes
C E C E Female Male C E

Feng et al. (2018) 100 100 68±5 68±4 88 112 Nimodipine Gubentongqiao Decoction + Acupuncture 24 ①

Peng et al. (2013) 60 60 -- -- -- -- Donepezil Hydrochloride Tablets Bushenhuoxuehuatan Recipe + Acupuncture 8 ①

Wang (2015) 30 30 64.07±6.91 63.17±7.29 24 36 Donepezil Hydrochloride Tablets Yizhi Decoction + Acupuncture 8 ① ② ③

Niu et al. (2016) 22 22 -- -- -- -- Piracetam Tablets Bushenyizhi Recipe + Acupuncture 8 ① ②

Duan (2009) 45 45 72.53±9.68 71.72±8.45 28 62 Almitrine and Raubasine Tablets + 
Citicoline Injection

Yifeizengzhi Decoction + Acupuncture 4.3 ① ② ③ ④

Li et al. (2012) 30 30 -- -- 26 34 Piracetam Tablets Yizhi Decoction + Acupuncture 4 ①

Huang et al. (2013) 30 30 -- -- 31 29 Donepezil Hydrochloride Tablets Yizhi Decoction + Acupuncture 8 ① ② ③

Huang et al. (2020) 35 35 67.42±3.21 68.54±3.01 30 40 Donepezil Hydrochloride Tablets Yinaozengzhi Decoction + Acupuncture 1.4 ② ③

Shi et al. (2015) 84 83 67.80±10.91 67.60±11.53 68 99 Donepezil Hydrochloride Tablets Huangdisan Granules + Western medicine placebo + 
Acupuncture

12 ① ②

Liu et al. (2011) 20 20 42.60±10.20 44.20±10.60 10 30 Folic acid + Vitamin B6 + Huperzine 
A Tablets

Bushenhuoxiequtan Recipe + Acupuncture 4 ① ② ③ ④

Xing et al. (2007) 25 25 68.70±4.49 66.95±6.80 23 27 Piracetam Tablets (TCM)Self-determined Formulas + Acupuncture 12 ① ②

Zheng et al. (2000) 30 30 -- -- 16 44 Nimodipine Fuyuan Decoction + Acupuncture 8 ① ④

Wang (2012) 36 40 76.18±9.34 75.20±9.16 23 53 Cerebrolysin + Piracetam Tablets Bushenkaiqiaohuoxiequtan Recipe + Acupuncture 4 ① ② ③

Wang et al. (2013) 30 30 72.53±9.68 70.72±8.45 27 33 Piracetam Tablets (TCM)Self-determined Formulas + Acupuncture 12 ① ② ③ ④

Zhang et al. (2001) 35 42 65.38±10.44 67.77±10.37 37 40 Nimodipine + Piracetam Tablets (TCM)Self-determined Formulas + Acupuncture 8.6 ① ② ③ ④

Hu et al. (2015) 100 103 69.55±5.84 71.68±5.35 89 129 Donepezil Hydrochloride Tablets (TCM)Self-determined Formulas + Acupuncture 8 ① ③

Zheng et al. (2005) 60 60 65.12±5.09 66.36±6.36 -- -- Nimodipine + Piracetam Tablets + 
Almitrine and Raubasine Tablets

Huanglianwendan Decoction + Acupuncture 8 ① ②

Lu et al. (2013) 30 30 66.00±8.00 69.00±9.00 26 34 Huperzine A Tablets Tongqiaohuoxie Decoction + Acupuncture 4
Notes: C = Control; E = Experiment; ① Clinical efficacy; ② MMSE; ③ ADL; ④ HDS.



TCM-acupuncture combination therapy for vascular dementia

6193 Am J Transl Res 2024;16(11):6187-6207

Figure 2. Risk of bias summary. Authors’ judgments about each risk of bias item for each included study are re-
viewed. “+” = low risk, “-” = high risk, “?” = unclear.

ADL scores: Ten studies (n = 903) were includ-
ed in the analysis. Heterogeneity (I2 = 77%, P < 
0.10), but clinical homogeneity among studies 
was examined, and a random effects model 
was chosen. The results showed [SMD = -0.40, 
95% CI (-0.69, -0.11), P < 0.05], suggesting that 
the combination of acupuncture and medicine 
was effective in improving the ADL scores com-
pared with the conventional Western medicine 
treatment, as shown in Figure 6.

HDS scores: Five studies (n = 327) were includ-
ed in this analysis. The studies did not demon-
strate heterogeneity (I2 = 15% < 50%, P > 0.10); 
therefore, we used a fixed effects model. The 
results demonstrated a statistically significant 
difference [SMD = 0.40, 95% CI (0.18, 0.62), P 
< 0.05], indicating that the combination of acu-
puncture and TCM drugs demonstrated superi-
or VD treatment efficacy in terms of the HDS 
scores compared with conventional Western 
medicine (Figure 7).

Sensitivity analysis

Sensitivity analysis was performed on the indi-
cators for 10 or more included studies. After 
the exclusion of studies with no more than 
three low risks of bias, none of the results were 
changed, suggesting that the results were sta-
ble (Figure 8).

Data mining results

Our meta-analysis of all 18 trials indicated that 
the efficacy indexes of the treatment groups 
were higher than those of the control groups.  
To further explore the use of medicines in the 
study and the pattern of the acupoints, we per-
formed correlation analysis on TCM formulas 
and drugs used in the treatment group.

TCM drugs used for VD treatment

A total of 23 TCM formulas were extracted from 
the 18 included studies, which included a total 
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Figure 3. Forest plot for effects of acupuncture plus TCM drugs on clinical efficacy of VD treatment using a fixed 
effects model.

Figure 4. Funnel plot for publication bias of studies on the effects of acu-
puncture plus TCM drugs on clinical efficacy of VD treatment.

of 59 TCM drugs; moreover, the cumulative fre-
quency of TCM drug use was 206.

High-use-frequency TCM drugs 
and their properties: TCM dr- 
ugs used at least five times 
were counted as high-use-fre-
quency TCM drugs; 19 high-
use-frequency TCM drugs were 
obtained. Top-three TCM drugs 
with the highest cumulative 
frequency in all prescriptions 
were Acori Tatarinowii Rhizoma 
(use frequency = 14, 60.87%), 
Glycyrrhizae Radix Et Rhizoma 
(use frequency = 12, 52.17%), 
and Salviae Miltiorrhizae Radix 
Et Rhizoma (use frequency = 
11 times, 47.83%; Table 2). 
According to the efficacy of the 
TCM drugs involved in seven 
categories of TCM drugs, with 
a high frequency of tonifying 
herbs (48 times, 36.36%) and 

blood-activating herbs (26 times, 36.36%; 
Table 3). If a TCM drug had more than one prop-
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Figure 5. Forest plot of the effects of acupuncture plus TCM drugs on the MMSE score using a random effects 
model. MMSE = Mini-Mental State Examination.

Figure 6. Forest plot of the effects of acupuncture plus TCM drugs on ADL scores using a fixed effects model.  
ADL = Activity of Daily Living Scale.

Figure 7. Forest plot of the effects of acupuncture plus TCM drugs on HDS scores using a random effects model. 
HDS = Hasegawa Dementia Scale.

erty attributed to the meridian, all the proper-
ties were counted. Among the properties of the 
high-use-frequency drugs, warm (use frequen-
cy = 8, 47.06%) had the highest frequency; 
however, none had the heat property. Among 
the flavors of the high-use-frequency drugs, 
sweet (use frequency = 9, 34.62%) and bitter 
(use frequency = 6, 23.08%) had the highest 
frequency. Among the meridians of the high-
use-frequency drugs, the meridians of the liver 

(use frequency = 9, 20.00%), heart meridian 
(use frequency = 8, 17.78%), and lungs (use fre-
quency = 8, 17.78%) had the highest frequency 
(Figure 9).

Clustering analysis of high-use-frequency TCM 
drugs: Clustering analysis of high-use-frequen-
cy drugs provided four categories (Figure 10): 
(1) Category 1: Rehmanniae Radix Praepa- 
rata, Polygalae Radix, Ziziphi Spinosae Semen, 
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Figure 8. Forest plot for sensitivity analysis of the effects of acupuncture plus TCM drugs on MMSE, ADL, and HDS 
scores.

Table 2. Frequency of high-frequency herbal (≥ 5)

Herbal Frequency Frequency 
distribution

Acori Tatarinowii Rhizoma 14 60.87%
Glycyrrhizae Radix Et Rhizoma 12 52.17%
Salviae Miltiorrhizae Radix Et Rhizoma 11 47.83%
Chuanxiong Rhizoma 9 39.13%
Polygalae Radix 9 39.13%
Polugoni Multiflori Radix 8 34.78%
Astragali Radix 8 34.78%
Rehmanniae Radix Praeparata 8 34.78%
Ziziphi Spinosae Semen 7 30.43%
Lycii Fructus 6 26.09%
Corni Fructus 6 26.09%
Hirudo 6 26.09%
Pinelliae Rhizoma 6 26.09%
Codonopsis Radix 6 26.09%
Poria 6 26.09%
Arisaema Cum Bile 5 21.74%
Bambusae Caulis in Taenias 5 21.74%

Chuanxiong Rhizoma; (2) Category 2: Pine- 
lliae Rhizoma, Arisaema Cum Bile, Alpiniae 
Oxyphyllae Fructus, Salviae Miltiorrhizae Radix 

Et Rhizoma; (3) Category 3: 
Poria; (4) Category 4: Ginseng 
Radix Et Rhizoma.

Analysis of association rules  
of TCM drugs for VD treat- 
ment: SPSS Modeler was used 
for the analysis of association 
rules. Apriori association rules 
were used for modeling, and 
the study extracted all the 
internal compatibility of TCM 
drugs, with the support set  
at 30%, confidence level at 
85%, and maximum number  
of antecedent terms at 2. Of 
them, Polygalae Radix-Glycyrr- 
hizae Radix Et Rhizoma and 
Acori Tatarinowii Rhizoma-Po- 
lugoni Multiflori Radix demon-
strated the strongest correla-
tion and highest frequency. 
Fourteen groups of core pair-

ings were obtained (Table 4), and the not 
ed drug associations are shown in Figure  
11.
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Table 3. High frequency herbal classification

Form Herbal Frequency Frequency 
distribution

Tonifying herbs Glycyrrhizae Radix Et Rhizoma, Astragali Radix, Rehmanniae Radix 
Praeparata, Polugoni Multiflori Radix, Codonopsis Radix, Lycii Fructus

48 36.36%

Activating blood herbs Salviae Miltiorrhizae Radix Et Rhizoma, Chuanxiong Rhizoma, Hirudo 26 19.70%
Expectorant cough suppressant 
and anti-asthmatic herbs

Pinelliae Rhizoma, Arisaema Cum Bile, Bambusae Caulis in Taenias 16 12.12%

Tranquilizer herbs Polygalae Radix, Ziziphi Spinosae Semen 16 12.12%
Resuscitation herbs Acori Tatarinowii Rhizoma 14 10.61%
Water wetting herbs Poria 6 4.55%
Astringent herbs Corni Fructus 6 4.55%

Figure 9. Properties, flavors, and attributes of high-use-frequency TCM drugs.

Figure 10. Clustering analysis of high-use-frequency herbals.

Use of acupoints for treating VDs

The 18 acupuncture prescriptions involved 37 
acupoints, with a total frequency of 163. The 

total number of high-use-fre-
quency acupoints with a fre-
quency of ≥ 3 was 17, and their 
total use frequency was 133 
(Figure 12).

Acupoints and their proper-
ties: We summarized the acu-
points according to the body 
parts attributable to the merid-
ians and the specific points 
attributable to these meridi-
ans. The results demonstrated 
that the head and face were 
used 59 times (36.19%), with 
9 acupoints, and the Du me- 
ridian was used 43 times 
(26.38%), with 8 acupoints. 
Moreover, the crossing acu-
points were used the most fre-
quently, with Sanyinjiao, Shui- 
gou, and Neiguan being the 

main ones (Tables 5-7). Most acupoints for VD 
are selected to be taken from the head and 
face, the directing vessel, and the crossing 
acupoints.
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Table 4. Association rule analysis of used herbals

Entries Antecedent Percentage 
support

Percent confi-
dence level

Glycyrrhizae Radix Et Rhizoma Polygalae Radix 39.13 88.889
Polygalae Radix Rehmanniae Radix Praeparata 34.783 87.5
Acori Tatarinowii Rhizoma Rehmanniae Radix Praeparata 34.783 87.5
Acori Tatarinowii Rhizoma Polugoni Multiflori Radix 34.783 100
Polygalae Radix Ziziphi Spinosae Semen 30.435 85.714
Glycyrrhizae Radix Et Rhizoma Ziziphi Spinosae Semen 30.435 85.714
Polugoni Multiflori Radix Rehmanniae Radix Praeparata and Acori Tatarinowii Rhizoma 30.435 85.714
Glycyrrhizae Radix Et Rhizoma Rehmanniae Radix Praeparata and Polygalae Radix 30.435 85.714
Acori Tatarinowii Rhizoma Rehmanniae Radix Praeparata and Polygalae Radix 30.435 85.714
Polygalae Radix Rehmanniae Radix Praeparata and Acori Tatarinowii Rhizoma 30.435 85.714
Rehmanniae Radix Praeparata Polygalae Radix and Acori Tatarinowii Rhizoma 30.435 85.714
Astragali Radix Chuanxiong Rhizoma and Acori Tatarinowii Rhizoma 30.435 85.714
Glycyrrhizae Radix Et Rhizoma Chuanxiong Rhizoma and Acori Tatarinowii Rhizoma 30.435 85.714
Glycyrrhizae Radix Et Rhizoma Polygalae Radix and Acori Tatarinowii Rhizoma 30.435 85.714

Figure 11. Association rule analysis of TCM drugs.

Figure 12. Frequency of high-use-frequency acupoints.

Clustering analysis of high-
use-frequency acupoints: Clu- 
stering analysis of acupoints 
with high use frequency provi- 
ded with four categories, Clu- 
stering analysis yielded four 
clusters (Figure 13): Category 
1 included Shenmen, Benshen, 
Fenglong, Shenting, Zusanli, 
and Zhongwan; Category 2 in- 
cluded Baihui, Sishencong, Tai- 
xi, Xuanzhong, and Shenshu; 
Category 3 included Fengchi, 
Yintang, and Taichong; and Ca- 
tegory 4 included Sanyinjiao, 
Neiguan, and Shuigou.
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Table 6. The attribution of used acupoints

Meridians Frequency Number of 
Acupoints

Du meridian 43 8
Stomach meridian 23 3
Gallbladder meridian 16 3
Spleen meridian 14 3
Urinary bladder meridian 12 6
Ren meridians 9 4
Pericardium meridian 9 1
Kidney meridian 8 1
Heart meridian 7 2
Large intestinal meridian 3 2
Liver meridian 3 1
Lung meridian 1 1
Triple energizer meridian 1 1

Table 5. Statistics on the location of the used acupoints
Position Frequency Acupoints (top three in frequency)
Head and face 59 Bai hui (16), Si shen cong (14), Shui gou (11)
Lower extremities 52 Zu san li (12), San yin jiao (11), Feng long (9)
Upper extremities 21 Nei guan (9), Shen men (5), He gu (2), Ji quan (2)
Neck 13 Feng chi (8), Da zhui (2), Tian zhu (2)
Chest and abdomen 9 Zhong wan (4), Qi hai (3), Guan yuan (1), Dan zhong (1)
Lumbar and back 9 Shen shu (5), Gan shu (2), Ge shu (1), Ming men (1)

Association rule analysis of acupoints: The 
association rule analysis of acupoints used in 
acupuncture treatment VD was performed, 
with support set at 40%, confidence level at 
90%, and maximum number of antecedent 
terms at 2. Thirteen association rules were 
obtained; the association network is shown in 
Figure 14, and the association rules are shown 
in Table 8.

Discussion

Through meta-analysis of the included studies, 
we found that TCM-acupuncture combinations 
led to superior outcomes to Western medical 
therapy; the combinations also significantly 
improved the scores on the relevant scales.  
On further screening of TCM drugs and acu-
points used in the study, we identified signifi-
cant associations and formula patterns.

Comparison of the included studies

Therapeutic mechanisms for VD

Cerebral atherosclerosis is a major indepen-
dent risk factor for VD. By reviewing literature 

published over the past 10 years, we found that 
the existing Western medical treatment mecha-
nisms include the use of therapeutic modalities 
including cholinesterase inhibitors [39], antio- 
xidant drugs, calcium antagonists, excitatory 
amino acid receptor antagonists [40], vasodila-
tor drugs [41], hyperbaric oxygen, and rehabili-
tation. These mechanisms are aimed at pre-
venting ischemia-induced necrosis of cerebral 
cells and softening of brain tissues via the path-
ways of microcirculation improvement, acetyl-
choline secretion promotion, neuroinflammato-
ry process deceleration, and metabolism im- 
provement. In clinical practice, this therapeutic 
approach has been noted to effectively improve 
the cerebrovascular status of patients, reflect-
ed by ADL and cognitive ability improvement, 
but not in patients who already have VD. 
Currently, commonly prescribed Western drugs 
are commonly associated with adverse reac-
tions such as gastrointestinal symptoms such 
as diarrhea, nausea and vomiting, anorexia, 
neurological symptoms (e.g., hallucinations, 
dizziness, and headache), tremor, somnolence, 
and cardiovascular symptoms (e.g., low blood 
pressure, angina pectoris, and bradycardia) 
[13, 42, 43]. In addition, the treatment process 
leads to poor patient compliance due to a long 
treatment course, and the aforementioned 
adverse reactions lead to self-adjustment of 
drug dosage or discontinuation. As such, the 
patient’s condition often progresses to severe 
disease, imposing large physiological, psycho-
logical, and economic burdens on the patients 
and their families.

The 18th-century Chinese book on epidemic 
febrile diseases Wu Jutong Medical Cases - 
Stroke was the first to mention the term “prickly 
heat”, which considers that poststroke demen-
tia often occurs due to the five viscera in TCM 
theory. These viscera are related to multiple 
risk factors for brain vascular diseases; kidney 
deficiency, phlegm, and blood stasis are crucial 
factors as well.
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Table 7. Statistics on specific acupoints
Specific acupoint Frequency Number of Acupoints Acupoints (top three in frequency)
Crossing acupoint 69 11 Bai hui (16), San yin jiao (11), Shui gou (11)
Luo-Connecting acupoint 19 3 Feng long (9), Nei guan (9), Wai guan (1)
Yuan-Source acupoint 18 4 Tai xi (8), Shen men (5), Tai chong (3)
Five Shu Points 31 7 Zu san li (12), Tai xi (8), Shen men (5)
The Lower He Sea acupoint 12 1 Zu san li (12)
The Eight Influential acupoint 9 2 Xuan zhong (5), Zhong wan (4)
Back-shu acupoint 8 3 Shen shu (5), Gan shu (2), Ge shu (1)
Front-mu acupoint 1 1 Guan yuan (1)

Figure 13. Clustering analysis of high-use-frequency acupoints.

In TCM theory, the kidney essence, originating 
from parents, has the reproduction function 
and is the root of the brain marrow; it gradually 
decreases with age, leading to memory loss 
and ultimately dementia. Pathological changes 
such as synaptic damage occur in the early 
stage of VD; a relevant study [44] reported that 
the TCM concept of kidney tonic herbs af- 
fects brain-derived neurotrophic factor (BDNF). 
BDNF regulates hippocampal synaptic trans-
mission and synaptic plasticity in kidney-defi-
cient mice; this demonstrates the relevance of 
hippocampal neurons to the kidneys as defined 
by TCM. Scholars believe that brain marrow in 
TCM refers to the neurons and neurotrophic 
factors in the brain, as recognized by modern 
Western medicine, and that a decrease in neu-
rotrophic factor levels and shrinkage of neu-
rons with an increase in age can cause cogni-
tive dysfunction.

In the lungs, spleen, and other 
internal organs, qi dysfunction 
leads to abnormalities in body 
fluid metabolism; this leads to 
the formation of phlegm turbid 
blockage of qi. Moreover, up- 
ward obstruction of the brain 
leads to dementia develop-
ment. This process may be re- 
lated to lipid metabolism disor-
ders. In TCM theory, a greasy 
diet consumption leads to vis-
ceral dysfunction and phlegm 
accumulation; this is recog-
nized in modern Western medi-
cine as hyperlipidemia, where 
blood viscosity increases, le- 
ading to an increase in the 
coagulation state. Inflamma- 
tory responses lead to endo-
thelial dysfunction, wall thick-
ening, and increased plaque 

accumulation, slowing blood flow and altering 
vascular permeability; these eventually lead to 
platelet activation, thrombus formation, and 
blood vessel obstruction-consistent with blood 
stasis in TCM theory. Similarly, the metabolites 
of an inflammatory reaction can block the  
blood vessels and exacerbate vascular obstruc-
tion [45] such that repeated transient cerebral 
ischemia occurs in the parts of the cerebral 
cortex involved in cognitive functioning due to 
hypertension and small arteriosclerosis. More- 
over, prolonged ischemic hypoperfusion leads 
to delayed neuron necrosis, followed by cogni-
tive deficits.

Comparison of the included findings

In this study, we compared the VD treatment 
efficacy of acupuncture-medicine combination 
therapy with that of conventional Western med-



TCM-acupuncture combination therapy for vascular dementia

6201 Am J Transl Res 2024;16(11):6187-6207

Table 8. Association rule analysis of used acupoints

Entries Antecedent Percentage 
support

Percent confi-
dence level

Bai hui Feng chi 44.444 100
Bai hui Tai xi 44.444 100
Bai hui Feng long 50 100
Bai hui Si shen cong 77.778 100
Bai hui Feng long and Zu san li 44.444 100
Bai hui Feng long and Si shen cong 44.444 100
Bai hui Shui gou and Si shen cong 44.444 100
Bai hui San yin jiao and Si shen cong 50 100
Bai hui Zu san li and Si shen cong 50 100
Bai hui Zu san li 66.667 91.667
Bai hui Shui gou 61.111 90.909
Bai hui San yin jiao 61.111 90.909
Si shen cong San yin jiao and Bai hui 55.556 90

Figure 14. Association rule analysis of acupoints.

icine and explored the characteristics and pair-
ing relationships of high-use-frequency drugs 
with acupoints statistically. In total, 18 papers 
were included and evaluated for different out-
come indicators. In the 18 included studies, 
the participants’ disease diagnosis and out-
come indicators were based on commonly used 
clinical criteria.

TCM drug use: Literature on TCM treatment of 
VD published over the past 5 years demonstrat-
ed a discrepancy in the results.

The TCM drugs commonly used in clinical prac-
tice are mainly sweet, bitter, and warm; they 
mostly belong to the liver and kidney meridians 
and include Acori Tatarinowii Rhizoma, Polugoni 

Multiflori Radix, and Glycyrr- 
hizae Radix Et Rhizoma. In 
TCM theory, VD is related to 
the liver, and more closely 
related to the kidney. Accord- 
ing to The Spiritual Pivot - The 
End and the Beginning, “Yin 
and Yang are both insufficient 
… can be placed on sweet 
medicines”, which suggests th- 
at sweet, warming, and tonic 
herbs can be used to treat a 
deficiency and bitter herbs can 
be used to strengthen the kid-
ney yin while treating the liver 
and kidneys such that they 
nourish each other and restore 
each other’s functions.

The 2020 Chinese Pharmacopoeia [20] records 
the Polygalae Radix preparation method as fol-
lows: “Take Glycyrrhizae Radix Et Rhizoma, add 
appropriate amount of water to decoct the 
soup, remove the dregs, add clean Polygalae 
Radix, cook with mild fire until the soup is 
absorbed, take out, and dry it”. This method is 
the same as the one used in Lei Gong Gun Zhi 
Lun, aiming to reduce toxicity and increase the 
effect, tranquilizing the mind, benefitting the 
intellect, transporting the heart and kidneys, 
dispelling phlegm, and eliminating swelling. 
Acori Tatarinowii Rhizoma is acrid, bitter, and 
warm, belonging to the heart and stomach 
meridian and function; it can open the orifices 
and clear phlegm, wake up the spirit, and ben-
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efit wisdom. Polugoni Multiflori Radix is often 
used to treat vertigo, tinnitus, blood deficiency, 
and atrophy. Acori Tatarinowii Rhizoma-Polugoni 
Multiflori can act complementarily on the liver 
and kidneys, benefiting the essence and blood, 
tonifying the kidneys, and resolving phlegm. 
Modern pharmacological studies [46] have 
demonstrated that the active ingredients in 
Acori Tatarinowii Rhizoma-Polugoni Multiflori 
Radix, such as diphenyl glycosides and β-syne- 
phrine, can synergize with multiple targets and 
pathways and play a major role in the treat- 
ment of dementia-related therapies by inhibit-
ing inflammatory responses.

Combined herb formulations, such as Yizhi 
drink and Shutiaoyizhi formula, include com-
plexes that facilitate disease treatment. Our 
clustering analysis results suggested that the 
high-use-frequency TCM drugs could be cate-
gorized into four categories.

Category 1 includes Yizhi drink, Astragali Radix, 
Chuanxiong Rhizoma, and Codonopsis Radix, 
which act on the body’s qi and blood to make 
them flow and circulate smoothly. Moreover, 
the components of Suanzaoren soup are Zizi- 
phi Spinosae Semen, Glycyrrhizae Radix Et 
Rhizoma, and Chuanxiong Rhizoma. Adding 
Acori Tatarinowii Rhizoma, Polygalae Radix, and 
Bambusae Caulis in Taenias to this soup can 
aid in calming the mind, reassuring the mind, 
and alleviating vexation. Moreover, Chuanxiong 
Rhizoma, Corni Fructus, Rehmanniae Radix 
Praeparata, and Polugoni Multiflori Radix can 
tonify the liver and kidneys - representing the 
basic pathogenesis in TCM theory.

Category 2 includes the additions to and sub-
tractions from the Shutiaoyizhi formula. Pine- 
lliae Rhizoma is used with Arisaema Cum Bile 
to remove dampness and resolve phlegm, 
whereas Salviae Miltiorrhizae Radix Et Rhizoma 
and Hirudo can invigorate blood circulation, 
expel blood stasis, open the orifices, and awak-
en the mind; Lycii Fructus and Alpiniae Oxy- 
phyllae Fructus can nourish the liver and 
kidney.

In Categories 3 and 4, Poria and Ginseng Ra- 
dix Et Rhizoma single medicines act as diuret-
ics, seeping away dampness, tranquilizing the 
mind, and benefitting the intellect. In general, 
TCM treatment of VD often uses some herbs 

paired with each other, the components of 
which can regulate each other and act syner- 
gistically in the body. The overall treatment 
rules commonly used in clinical practice for 
treating VD obtained through literature search 
and screening are aimed at replenishing the qi, 
invigorating the blood, nourishing the liver and 
kidneys, and tranquilizing the spirit and mind.

Relevant TCM literature published so far has 
focused on only one syndrome; for instance, 
one study focused on blood stasis syndrome, 
the treatment of which is mainly based on 
blood activation and blood stasis elimination, 
supplemented by orifice opening, phlegm elimi-
nation, mind awakening, and liver and kidney 
nourishment. Nevertheless, by not restricting 
our study to a specific particular type of evi-
dence, we could report on a wide range of treat-
ments in the current study. Moreover, our con-
clusions here correspond to the initial analyses 
of TCM drugs and formulations.

Acupoint use: The most commonly selected 
acupuncture points selected clinically were on 
the head and the Vertical Chakra. VD affects 
the brain according to the principle of proximal 
point-taking. From the point of view of meridian 
circulation, the Du meridian starts from the Yu 
at the lower pole of the spine and ends at the 
Fengfu in the brain. In addition, the circulation 
of the directing vessel is also related to the kid-
neys; Su Wen - Bone Emptiness Theory states 
that “the directing vessel passes through the 
shoulder, holds the spine and arrives at the 
middle of the waist, and then enters through 
the brawn and connects to the kidneys”. In 
other words, the directing vessel connects the 
brain and kidneys by contacting the foot-sun 
bladder meridian and the foot-shaoyang kidney 
meridian. In addition, regulating the directing 
vessel aids in invigorating yang qi and improv-
ing the function of the brain. Acupuncture and 
moxibustion are good at dredging the meridi-
ans and regulating qi, and the junction point of 
all the meridians coordinates the whole body; 
this reflects the holistic concept of TCM.

Commonly used acupoint Baihui is the intersec-
tion of the three yangs of the hands and feet, 
the Du meridian, and the foot syncope meridi-
an. The Du meridian is the main acupoint used 
for dementia, stroke, aphasia, insomnia, and 
amnesia treatment. Sishencong is an extra 
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acupoint, mainly used to treat diseases such as 
epilepsy, stroke, and hemiplegia. Sishencong 
and Baihui can also wake up and open the 
mind. From the neuroanatomical point of view 
[47], acupuncture at Baihui can significantly 
improve glucose metabolism and blood flow in 
the cerebral cortex and the small cerebellum, 
and the Sishencong, adjacent to Baihui, dem-
onstrates similar efficacy.

Clustering analysis yielded four clusters. Of 
them, Zusanli, Sanyinjiao, Neiguan, Shenmen, 
Fenglong, Taixi, Taichong, and Xuanzhong were 
located in the limbs; Zhongjiao was in the chest 
and abdomen; and Ren Yu (a distal point) in the 
lumbar back. Baihui, Sishencong, Shenting, 
Fengchi, Shuigou, Benshen, and Yintang are 
head and face acupoints, which are proximal; it 
is the method of distant and proximal matching 
points in acupuncture. Zusanli and Fenglong 
can regulate the spleen and stomach and 
replenish qi and blood. Shenting facilitates the 
convergence of qi and blood at the duking 
chakra. Benshen and Shenmen tranquilize the 
mind and wake up the brain. Baihui can tonify 
the kidneys and marrow, benefit the intellect, 
and wake the brain. Sishencong can calm the 
mind. Xuanzhong can open the meridians and 
activate the collaterals and channels. Shenshu 
and Taixi can nourish the kidney yin. Fengchi 
and Yintang can dispel wind, wake the brain, 
and open the mind. Taichong can increase the 
brain’s ability to rest the wind and open the 
channels. Sanyinjiao strengthens the spleen 
and dispels dampness. Neiguan can tranquilize 
the mind. Finally, Shuigou can awaken the mind 
and open the orifices.

We identified 13 groups of core acupoints. The 
group of Sishencong-Baihui is described above. 
Moreover, Zusanli-Baihui benefits qi and yang, 
invigorating the brain and benefitting the in- 
tellect.

Strengths and limitations of this study

Compared with similar studies registered with 
PROSPERO, our study included a longer time-
frame, had more available outcome metrics, 
and reflected more perspectives on the effec-
tiveness of different treatments. In addition, we 
did not limit the specific typology of patients 
when developing the inclusion and exclusion 

criteria; this allowed our results to include a 
more comprehensive classification of evidence 
types. The herbal efficacy percentage can also 
be used to suggest the current major eviden- 
ce types for clinical VD and assist in VD 
management.

Previous studies [48-51] on the treatment of 
VD with Chinese medicine are mostly single 
interventions or specialized prescriptions, but 
VD has complex pathogenesis and clinical man-
ifestations, so it is difficult to achieve the best 
therapeutic effect with a single treatment, and 
therefore we need to use a variety of measures 
to intervene. Acupuncture can stimulate the 
meridian qi, wake up the brain and open the 
mind, and the combination of acupuncture 
based on the identification of medication is the 
feature of our study, which is of great practical 
value and practical significance.

The current study has several limitations. First, 
in none of the included clinical trials, the con-
trol group received placebo acupuncture the- 
rapy. Considering the inherent nature of acu-
puncture therapy, it is difficult to ensure no to 
negligible therapeutic effects of an acupunc-
ture technique. Therefore, detecting the differ-
ences in the therapeutic effects of acupuncture 
between the control and test groups, as well as 
blinding the physicians or participants, was dif-
ficult in most of the included studies. This may 
have increased the risk associated with litera-
ture inclusion and reduced the original research 
quality.

Second, the results for all treatment efficacy 
indicators demonstrated that the efficacy of 
acupuncture-TCM drug combinations led to 
improved VD treatment compared with conven-
tional Western drugs; however, the risk of com-
pleteness bias of the outcome indicators may 
be high because all the included studies were 
conducted in China and because some of the 
included studies applied inadequate follow-up 
considerations.

In addition, patients with severe clinical demen-
tia have difficulty understanding and accepting 
external information, demonstrate poor adher-
ence to trials, and limit drug efficacy evalua- 
tion; therefore, future studies should consider 
recording detailed CDRs or MMSE scores when 
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screening patients with VD and grouping them 
according to the degrees of their disease.

Finally, most of the evaluation indexes included 
in this study were scale scores, and the results 
obtained were considerably influenced by sub-
jective factors related to physicians and pa- 
tients and the basic cognitive levels of the sub-
jects. To obtain more objective, accurate con-
clusions, VD biomarkers such as MRI, PET, 
amyloid β1-42 (Aβ1-42), phospho-tau (P-tau), 
and total tau (T-tau) may be included in future 
studies.

Practical implications of this study

The subgroup analysis of the total effective ra- 
te demonstrated that the combination of acu-
puncture and TCM drugs is more effective in 
the treatment of mild-to-moderate VD. How- 
ever, elucidation of the principles and mecha-
nisms of action shared by TCM drugs and acu-
points is warranted to comprehensively under-
stand the therapeutic advantages of combining 
TCM and acupuncture.

VD is covered by the broader category of vascu-
lar cognitive impairment (VCI), where patients 
commonly demonstrate the coexistence of vas-
cular damage and neurodegeneration, both of 
which often progress to dementia [52].

Incomplete infarction due to repeated, chronic, 
or subclinical ischemia may be another major 
cause of ischemic brain injury. Brain injury lo- 
cation, number, and size determine whether 
dementia occurs and the extent of neurological 
and physical functioning it affects - suggesting 
that the focus of research should be shifted 
from alleviating VD symptoms to alleviating or 
preventing ischemic brain injury [53]. Preventing 
the onset of cardiovascular disease, pharmaco-
logical intervention for hypertension, and multi-
faceted modification of lifestyle habits may aid 
in achieving a reduction in dementia incidence 
among the population, as well as an improve-
ment in cognitive functioning [54-56]. VD can 
be easily alleviated or prevented through early 
intervention, and it somewhat reflects the 
importance of this TCM principle: “preventing 
disease before it occurs and preventing chang-
es in existing diseases” [57]. Therefore, VD 
treatment focuses on alleviating symptoms in 
the early stages of VD. To prevent VD, the popu-

larization of healthy scientific lifestyles and the 
establishment of early screening mechanisms 
for risk factor-related diseases are warranted.
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