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Efficacy of electroacupuncture on clinical signs 
and immunological factors in herpes zoster
The first systematic review, meta-analysis, and trial sequential 
analysis of randomized clinical trials
Qiaoli Zhou, MSca, Mao Jing, MScb, Haitao Ren, MScc, Gaokai Li, MScc, Zongjiao Wang, MScd,*

Abstract 
Background: Electroacupuncture (EA) is utilized to address various health conditions. Herein, we designed a systematic review 
and meta-analysis to evaluate the efficacy of EA on clinical and immunological factors in herpes zoster (HZ) based on randomized 
clinical trials.

Methods: Four international databases and 3 Chinese databases were searched until January 2024. We used RevMan 5.3 for 
meta-analysis and presented the data as standardized mean difference (SMD) or odds ratio (OR) and 95% confidence interval.

Results: A total of 1361 records were identified in the databases and at last, 19 articles were entered into the meta-analysis. 
The result shows a negative pooled SMD of −2.55 (P < .00001) for the VAS score. The pooled SMD for cessation of pustules 
time in the case group compared to the control group was −0.69 (P = .0008), for pain relief time was −1.36 (P = .002), for the 
time to scab was −0.47 (P = .009), and for time to remove scab was −1.01 (P = .0003). The pooled OR for the incidence of 
postherpetic neuralgia was 0.11 (P < .00001), and the total effective rate was 4.25 (P < .00001). The pooled SMD for the cluster 
of differentiation (CD)3 count was 2.59 (P = .07), for the CD4 count was 2.81 (P = .04), for the CD8 count was −0.75 (P = .50), 
and for theCD4/CD8 ratio was 1.12 (P = .15).

Conclusions: The results indicate that the EA treatment had several significant benefits compared to Western medicine (WM) 
in HZ patients in terms of clinical and immunological factors. But, the combination of treatments of EA with WM had better effects 
compared to EA treatment alone.

Abbreviations: CI = confidence interval, CD = cluster of differentiation, EA = electroacupuncture, HZ = herpes zoster, OR = 
odds ratio, PHN = postherpetic neuralgia, RCT = randomized controlled trial, RT = routine treatment, EA = electroacupuncture, 
HZ = herpes zoster, OR = odds ratio, PHN = postherpetic neuralgia, RCT = randomized controlled trial, SMD = standardized mean 
difference, TCM = traditional Chinese medicine, VAS = visual analog scale, WM = Western medicine.

Keywords: electroacupuncture, herpes zoster, meta-analysis, shingle, western medicine

1. Introduction
Herpes zoster (HZ), a medical condition instigated by the  
varicella-zoster virus, is widespread among all age groups, but 
it is most frequently detected in middle-aged and elderly peo-
ple.[1,2] The disease typically exhibits unique neuralgia, redness, 
and blisters that align with the path of single-sided peripheral 
nerves. The lifetime probability of contracting HZ is projected 
to be approximately 20% to 30%.[3–5] Over a third of patients 

endure continuous pain for more than a year.[6] HZ and its sub-
sequent complications can considerably affect a patient’s quality 
of life, leading to a significant disease burden.[7] Studies suggest 
that individuals with weakened immune systems or those receiv-
ing immunosuppressive therapy have a substantially higher 
occurrence of HZ compared to those with normal immune 
function.[8,9]

If a patient with HZ does not get treatment promptly, they 
may suffer ongoing damage, leading to post-neuralgia and 
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intense inflammation.[10] Presently, Western Medicine (WM) 
mainly employs antiviral and pain-relieving medications to 
ease acute rashes and pain and to avert certain complica-
tions.[10] Acyclovir and ibuprofen are frequently used treat-
ments that can be effective, but they may also have specific 
side effects. Traditional Chinese medicine (TCM) is becoming 
increasingly popular due to its notable clinical impacts.[7,11] 
Electroacupuncture (EA), a common pain management method 
in TCM hospitals, has demonstrated superior therapeutic 
effects on both acute and chronic pain.[12–14] Recent studies 
suggest that EA can relieve pain by activating various bioac-
tive chemicals through peripheral and central mechanisms, 
thereby bypassing the adverse effects of potentially harmful 
pharmaceuticals.[15]

T cells hold a crucial function in the immune system.[16] There 
are several types of T cells, such as cluster of differentiation 
(CD)4 + T cells, CD8 + T cells, and CD3 + T cells.[17] It has been 
observed that the burden of HZ increases as the patient’s immu-
nity diminishes.[18]

A meta-analysis has suggested that EA might offer bene-
fits in managing acute pain in patients suffering from herpetic 

neuralgia, although these conclusions are constrained by small 
sample sizes, a variety of study designs, and inconsistent meth-
odological quality.[19] A systematic review has proposed that the 
efficacy of EA at Jiaji points, when used in conjunction with 
other treatments, could potentially exceed that of WM alone 
in treating HZ.[20] However, the evidence backing this assertion 
is of inferior quality. Therefore, there is a demand for more 
extensive, meticulously designed randomized controlled trials 
(RCTs).[20] In light of this, we have structured the first systematic 
review and meta-analysis to assess the effectiveness of EA on 
both clinical symptoms and immunological factors (e.g. CDs) 
in HZ based on RCTs, incorporating a greater number of ran-
domized trials and performing subgroup and meta-regression 
analyses to determine the factors that influence the outcomes.

2. Materials and methods
This systematic review and meta-analysis followed the pre-
ferred reporting items for systematic reviews and meta-analyses 
(PRISMA) Statement 2020 guidelines.[21] The protocol was not 
registered.

Figure 1.  Flowchart of the study selection.
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2.1. Literature search

Four electronic databases (PubMed, Web of Science, Scopus, 
and Cochrane Library) and 3 Chinese databases (CNKI, VIP, 
and Wanfang) were searched through January 26, 2024, without 
any restrictions. The search terms were (“electroacupuncture” 
or “electro-acupuncture”) and (“HZ” or “zoster” or “shin-
gles” or “varicella-zoster virus” or “postherpetic neuralgia” or 
“postherpetic neuralgia” or “PHN”). We also went through the 
references of eligible studies and manually reviewed articles to 
identify possible relevant publications, as well as through elec-
tronic sources such as Google Scholar. The ethical approval was 
not required as this study involved the data from previously 
published studies.

2.2. Study selection

The PICOS framework was utilized as the inclusion criteria for 
this study. The population (P) consisted of adult participants 
over 18 years old who were diagnosed with HZ. All patients 
were in the acute phase of the disease (<2 weeks) and had not 
received any treatment. The intervention (I) was the application 
of EA. The comparison (C) involved a case group receiving EA 
or EA combined with routine treatment (RT), compared to a 
control group receiving RT and/or sham EA. The outcome (O) 
measures included the visual analog scale (VAS) score, cessation 
of pustules time, time to scab, time to remove scab, time to pain 
relief, the incidence of postherpetic neuralgia (PHN), and the 
total effective rate. The study design (S) was RCT. The RT for 
HZ in this meta-analysis typically involved the use of antiviral 
medications or other forms of WM.

The criteria for inclusion encompass all RCTs that have an 
HZ group as a case group receiving EA or EA combined with 
RT, and a control group receiving RT. The criteria for exclu-
sion consist of studies that involve participants with a history 
or diagnosis of any systemic diseases that overlap with HZ, HZ 
cases that are undergoing therapies other than WM, case reports 
or articles that lack statistical data, and articles without a con-
trol group. Other types of documents excluded are reviews, 
meta-analyses, letters to the editors, book chapters, and articles 
devoid of any data.

2.3. Data extraction

Two authors independently conducted a review of the literature 
and data extraction to maintain consistency in the screening 
core criteria and data collection process. In cases where there 
were differing opinions, further discussions were held, or an 

additional individual was invited to join the discussions until 
a consensus was achieved. The analyses were independently 
carried out by 2 authors, with all decisions being agreed upon 
unanimously.

2.4. Statistical analysis and data synthesis

We used Review Manager, version 5.3 for meta-analysis and 
presented the data as standardized mean difference (SMD) or 
odds ratio (OR) and 95% confidence interval (CI) to evaluate 
the relationships between the levels and incidence of outcomes 
and HZ, respectively. To report mean ± standard deviation on 
the graphs, we utilized GetData Graph Digitizer software ver-
sion 2.26.0.20.[22]

The studies’ heterogeneity was evaluated using the I2 statis-
tic, with the significance level set at P < .05. Considering the 
likely heterogeneity of the studies, a random-effects model or a 
fixed-effect model based on I2 cutoff was utilized.[23] The pres-
ence of publication bias was assessed using a funnel plot and 
Begg and Egger tests, with the significance level set at P < .10.[24] 
The comprehensive meta-analysis version 3.0 (CMA 3.0) soft-
ware was employed to conduct bias analyses, meta-regression, 
and sensitivity analyses.

The “risk-of-bias tool” recommended by the Cochrane 
Handbook for Systematic Reviews of Intervention was used to 
assess the methodological quality of the included studies. This 
2-part tool concentrates on 6 distinct areas.[25] Each area includes 
1 or more specific entries. The second part of the tool involves 
making a judgment about the risk of bias for that entry.[26,27]

A trial sequential analysis (TSA) was performed using TSA 
software (version 0.9.5.10 beta).[28] The necessary information 
size (RIS) for was determined with an alpha risk of 5% and a 
beta risk of 20%. More information is located in the articles of 
Golshah et al.[24,29]

3. Results

3.1. Study selection

The flowchart (Fig. 1) indicates that 188 records were identi-
fied from various databases, including PubMed, Web of Science, 
Cochrane Library, and Scopus. Additionally, 1173 records were 
identified through Chinese databases (CNKI, VIP, and Wanfang). 
After removing duplicates, 711 records were remaining. These 
records were screened for relevance. In this stage, full-text arti-
cles (113 in total) were assessed for eligibility. Out of these, 94 
articles were excluded for various reasons. Finally, 19 RCTs[30–48] 
were included in both the systematic review and meta-analysis.

Figure 2.  Forest plot of VAS score. Standardized mean differences of VAS score in the case group compared with the control group. VAS = visual analog scale.
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3.2. Characteristics of studies

Table 1 provides a summary of various studies on the effects of 
EA in HZ patients compared to the control group. The studies 
were conducted between 2002 and 2023. The number of cases 
and controls in each study ranged from 12 to 63 cases. The 
interventions used in the case group were either EA alone or 
a combination of EA and RT. The control groups primarily 
received RT. The outcomes measured varied across studies and 
included variables such as VAS scores, cessation of pustules 
time, time to scab, time to remove scab, pain relief time, total 

effective rate, and incidence of PHN. The mean age of partici-
pants ranged from around 38 to 61 years. The gender distribu-
tion varied across studies. The EA features, including injection 
points and treatment duration, also varied across studies.

3.3. Pooled analyses

Figure 2 shows a statistical summary of twelve studies for VAS 
scores in the case group compared with the control group. 
The result shows a negative SMD of −2.55 with a 95% CI of 

Figure 3.  Forest plot of standardized mean differences of 4 variables in the case group compared with the control group. (A) cessation of pustules time. (B) pain 
relief time. (C) the time to scab. (D) time to remove scab.
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(−3.45 to −1.66) and I2 = 97%. Therefore, the case group had 
significantly a lower VAS score compared to the control group 
(P < .00001).

Figure 3 shows the forest plots of SMDs of 4 variables 
in the case group compared with the control group. The 
pooled SMD for cessation of pustules time was −0.69 
(95% CI: −1.09 to −0.29; P = .0008; I2 = 82%), for pain 
relief time was −1.36 (95% CI: −2.21 to −0.51; P = .002; 
I2 = 82%), for the time to scab was −0.47 (95% CI: −0.87 to 
−0.12; P = .009; I2 = 77%), and for time to remove scab was 
−1.01 (95% CI: −1.56 to −0.47; P = .0003; I2 = 90%). The 
results indicate that the case group had a shorter cessation 
of pustules time compared to the control group, the case 
group had a pain relief time compared to the control group, 
the case group had a shorter time to scab on average com-
pared to the control group, and the case group had a shorter 
time to remove scab on average compared to the control  
group.

Figure 4 shows the forest plots of ORs of 2 variables in 
the case group compared with the control group. The pooled 
OR for the incidence of PHN was 0.11 (95% CI: 0.05–0.28; 
P < .00001; I2 = 26%), and for the total effective rate was 4.25 
(95% CI: 2.52–7.18; P < .00001; I2 = 15%). The results showed 
that the case group had a lower incidence of PHN compared to 
the control group and the case group had a higher total effective 
rate compared to the control group.

Figure 5 shows the forest plot of SMDs of the level of 
CDs in the case group compared with the control group. 
The pooled SMD for CD3 level was 2.59 (95% CI: −0.21 to 
5.40; P = .07; I2 = 98%), for CD4 count was 2.81 (95% CI: 
0.08–5.53; P = .04; I2 = 98%), for CD8 was −0.75 (95% CI: 
−2.94 to 1.45; P = .50; I2 = 98%), and for CD4/CD8 ratio was 
1.12 (95% CI: −0.42 to 2.65; P = .15; I2 = 96%). There was 
no significant difference in terms of CD3, CD8, and CD4/CD8 
ratio counts between the case and control groups, but the CD4 

count in the case group was significantly higher than the con-
trol group.

3.4. Risk of bias

Seven studies didn’t report random sequence generation, all 
studies didn’t report allocation concealment, and performance 
and assessment biases, and 2 studies had attrition bias (Fig. 6).

3.5. Subgroup analysis

A subgroup analysis was performed based on several variables 
(Table 2). The injection point on VAS score, treatment duration 
on the time to scab, and frequency of EA on total effective rate 
were significant factors.

3.6. Meta-regression analysis

A meta-regression analysis was performed based on several vari-
ables (Table 3). The results reported that the mean age was a 
confounding factor for the total effective rate.

3.7. Sensitivity analysis

The sensitivity analyses reported that all pooled results (SMDs 
and ORs) were stable.

3.8. Trial sequential analysis

Figures S1 to S7, Supplemental Digital Content (http://links.
lww.com/MD/O437), show TSA plots in the case group com-
pared with the control group. The results indicated that there 
is sufficient evidence to conclude a significant effect for the VAS 

Figure 4.  Forest plot of odds ratios of 2 variables in the case group compared with the control group. (A) incidence of postherpetic neuralgia. (B) total effective 
rate.

http://links.lww.com/MD/O437
http://links.lww.com/MD/O437
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score, cessation of pustules time, pain relief time, time to remove 
scab, incidence of PHN, and total effective rate. This is because 
the Z-curve (cumulative Z-score) crossed the RIS line for these 
outcomes, suggesting that the required information size has 
been reached and the findings are likely conclusive. However, 
for the time to scab, the Z-curve did not cross the RIS line. This 
suggests that the current information size (i.e., the number of 
participants in the studies analyzed) may not be sufficient to 
draw a definitive conclusion. More studies may be needed to 
confirm the effect of this outcome.

3.9. Publication bias

Figures S1 to S11, Supplemental Digital Content (http://links.
lww.com/MD/O438), show the funnel plots in the case group 
compared with the control group. Egger (P < .001) and Begg 
(P < .0001) tests showed publication bias for VAS score, Begg 
test (P = .0477) showed publication bias for time to remove scab, 
Begg test (P = .0415) for pain relief time, Egger test (P = .0117) 
for incidence of PHN, and Egger test (P = .0048) for CD4 count.

4. Discussion
The case group receiving EA had a significantly lower VAS 
score compared to the control group with RT. The case 

group also had a shorter cessation of pustules time, a shorter 
time to scab, and a shorter time to remove scab compared 
to the control group. However, the control group experi-
enced pain relief sooner than the case group. The case group 
had a lower incidence of PHN and a higher total effective 
rate compared to the control group. CD4 count in the case 
group was significantly higher than the control group. The 
injection point on VAS score, treatment duration on the time 
to scab, and frequency of EA on total effective rate were 
significant factors. Mean age was a confounding factor for 
the total effective rate. There is sufficient evidence to con-
clude a significant effect for the VAS score, cessation of pus-
tules time, pain relief time, time to remove scab, incidence 
of PHN, and total effective rate. However, more studies may 
be needed to confirm the effect of the time to scab. There 
was publication bias for the VAS score and time to remove  
scab.

It is worth mentioning that EA is beneficial in treating 
acute pain in patients with PHN. Earlier research indicates 
that EA is linked with a decrease in chronic pain conditions, 
such as cervical myofascial pain syndrome and knee osteo-
arthritis.[14,49] Furthermore, some studies suggest that EA is 
connected with a reduction in acute pain, including acute 
postoperative pain.[50] The current meta-analysis validates the 
positive impact of EA on the VAS score and the duration of 
pain relief in HZ patients.

Figure 5.  Forest plot of standardized mean differences of level of 4 variables in the case group compared with the control group. (A) CD3 count. (B) CD4 count. 
(C) CD8 count. (D) CD4/CD8 ratio.

http://links.lww.com/MD/O438
http://links.lww.com/MD/O438
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The findings of this study align with previous research, 
which suggests that the analgesic effect of EA is more potent 
when alternating between low and high frequencies, com-
pared to a constant frequency.[51–53] The subgroup analy-
sis in this meta-analysis indicated that the frequency of 
EA was a significant factor influencing the total effective  
rate.

Earlier research has demonstrated that EA applied to Jiaji 
(EX-B2) points can alleviate neuropathic pain.[54] Numerous 
studies have indicated that EA on “Jiaji” points can mitigate 
various pain conditions, including persistent tissue damage 
(inflammation), nerve damage (neuropathy), cancer, and visceral 
pain.[55–58] The subgroup analysis in the current meta-analysis 
revealed that the injection point significantly influenced the VAS 
score, and EA on the Ashi point reduced the VAS score more 
than either the Jiaji (EX-B2) point or a combination of Ashi and 
Jiaji (EX-B2) points.

The immune system is vital in managing and warding off HZ. 
Nonetheless, individuals with weakened immune systems, due 
to factors such as aging, immunodeficiency disorders, autoim-
mune diseases, HIV, cancer, or organ transplantation, face an 
increased risk of HZ.[59] A study indicated that EA stimulation 
at the ST36 acupoint boosted the level of immune cytokines and 
splenic CD4 + T cells via transient receptor potential vanilloid 
channels in this system.[60] A case report described a patient with 
disseminated HZ, who had a reduced CD4 count.[61] According 
to our meta-analysis, there was a significant increase in CD4 
count by EA.

Limitations: The number of studies reported in most anal-
yses was limited, implying that the existing evidence may 
not be robust enough to form conclusive results for certain 
variables. Several analyses were subject to publication bias. 
The methodological standards of the studies were somewhat 
lacking.

5. Conclusions
The results indicate that the EA treatment had several significant 
benefits for HZ. EA reduced cessation of pustules time, pain relief 
time, time to scab, and time to remove scab compared to the control 
group, and also, EA reduced the incidence of PHN and increased 
total effective rate and CD4 count in the HZ patients compared to 
the control group. But, the combination of treatments of EA with 
WM had better effects compared to EA treatment alone.

The EA may offer certain benefits over WM for the specific 
conditions studied, such as quicker recovery times and lower 
incidence of PHN. However, it’s important to note that more 
research may be needed, particularly given the publication bias 
detected in the study. The clinical significance would also con-
sider the practicality of implementing EA in various healthcare 
settings and its acceptability to patients.
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