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Herpes zoster (HZ) results from the reactivation of a varicella-zoster virus infec-
tion and is accompanied by moderate-to-severe pain in most patients. The most
common treatment is medication; however, there are still limitations. Acupuncture
reportedly has meaningful therapeutic effects and is a possible alternative option
in HZ. However, no systematic reviews examining the use of acupuncture and
electro-acupuncture (EA) alone have been published; in this study, we therefore
aimed to systematically review those techniques. We searched for clinical trials
of acupuncture and EA treatment for HZ up to October 2022. Trials that used
acupuncture were included. Outcomes were visual analog scale (VAS) and effec-
tive rate. Secondary outcomes were time to pain relief, time to pain elimination,
incrustation, decrustation, lastly incidence of post-herpetic neuralgia (PHN). n
total, 22 randomized controlled trials were included in this research. Compared
with conventional medication therapy, acupuncture was associated with a signifi-
cant improvement in VAS, effective rate, and times to pain relief and elimination.
Times to new blister cessation, incrustation, and decrustation (days) were signifi-
cantly improved. Furthermore, the incidence rate of PHN was lower in acupuncture
groups. The results suggest that acupuncture could be a reasonable treatment
option for patients with HZ who suffer from pain and accompanying symptoms.
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INTRODUCTION

Herpes zoster (HZ) is caused by reactivation of the
varicella-zoster virus, which lies dormant in the dorsal
root ganglion and is reactivated frequently. In a healthy
host, memory cells can help to avoid reactivation. How-
ever, when host immunity is lowered by aging, stress,
and/or the administration of external immunosuppres-
sants, reactivation cannot be suppressed, and the virus
replicates and infects the body [1]. With the aging popu-
lation, the number of patients with HZ is increasing. Ac-
cording to health insurance statistics in Korea, the num-
ber of patients treated for HZ steadily increased during
2010-2021, to 725,000 from 48,000 [2]. Also, patients
with HZ showed an increase in coronavirus disease 2019
infection during the pandemic period [3].

The symptoms of HZ include a whole-body reaction:
headache, fever, etc. The most characteristic symptom is
skin lesions along the affected dermatome, accompanied
by temporary and persistent pain that result in sleep dis-
order, anxiety, and lower quality of everyday life [4]. The
pain can manifest as a variety of sensations such as
burning, poking, and stabbing. The skin rashes become
blisters within 1-2 days and last 3-4 days. The blisters
turn into pustules within one week and subsequently
into ulcerations and crusting [5].

Treatment in Western medicine is mainly antiviral
medications and supplemental therapies such as steroids
and painkillers. When those approaches are not sufficient
to relieve the symptoms, antidepressants, anticonvul-
sants, and opioids are prescribed [6]. However, these
drugs have side effects such as nausea, vomiting, and
liver or kidney failure because of restricted drug metab-
olism [7]. With conventional drug treatment, the inci-
dence rate of post-herpetic neuralgia (PHN) is 6.5%,
which is still high [8].

With the increase of patients with HZ and the limita-
tions of conventional treatment, an approach to HZ with
Korean medicine is considered necessary [9,10]. Acu-
puncture in particular is known to be safe and to have
fewer side effects [11]. Several studies have revealed ben-
efits of acupuncture in HZ, using various acupuncture
methods: acupuncture, fire needling, pharmaco-acu-
puncture, moxibustion, bloodletting, electro-acupunc-
ture (EA), etc. However, no systematic reviews have been
published that include only acupuncture and EA, which
doctors of Korean medicine use most frequently in treat-
ment and which are covered by national insurance. In
this study, we therefore aimed to systematically review
and investigate the efficacy and safety of acupuncture
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and EA for HZ.

MATERIALS AND METHODS

1. Types of studies

This review included only randomized clinical trials.
Case reports and protocols were excluded, as were non-
randomized and observational studies. No language re-
strictions were imposed.

2. Type of participants

The subjects of this study were patients with HZ. Pa-
tients with HZ occurring concurrently with other diseas-
es and patients suffering from PHN were excluded.

3. Types of interventions

We included only acupuncture and EA as interven-
tions. To see the effect of acupuncture alone, we exclud-
ed acupuncture techniques such as thread-embedding
acupuncture, fire acupuncture, acupotomy, acupressure,
and pharmaco-acupuncture. Studies of moxibustion,
cupping, and their combinations with acupuncture were
also excluded. Included studies were those that used
acupuncture and EA as the sole treatment or in combi-
nation with drugs.

4. Types of outcome measures

The primary outcomes were the effective rate and vi-
sual analog scale (VAS) for pain. Secondary outcomes
were time to pain relief, pain elimination, incrustation
time, decrustation time, and incidence of PHN.

5. Data sources and search methods

The databases searched for relevant studies were
PubMed, EMBASE, Cochrane Library, China National
Knowledge Infrastructure, Citation Information by NII,
Korean Studies Information Service System, Korean Med-
ical Database, ScienceON, and Oriental Medicine Ad-
vanced Searching Integrated System up to October 2022.
Terms associated with the diagnosis (HZ) and treatment
(acupuncture, EA) were used. In addition, the gray litera-
ture, reports, and dissertations were searched.

6. Data extraction and quality assessment

Two researchers (SKC and JHM) independently scre-
ened titles and abstracts in the search results to elimi-
nate duplicate and unsuitable studies. They then read
the full-text articles to determine eligibility for inclusion
based on the predefined criteria. Disagreements were re-
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solved through discussion, and the final decision was
made by a third reviewer (EJK). Data on authors, publi-
cation years, interventions, outcome measures, results of
studies, and adverse events (AEs) were then extracted
from the included studies. The data were analyzed using
the Review Manager software application (version 5.4.1;
Copenhagen, Denmark; The Nordic Cochrane Center, The
Cochrane Collaboration, 2020).

7. Statistical analysis

Mean differences (MD) and odds ratios (OR) with 95%
confidence intervals (Cl) were calculated to evaluate the
effectiveness of acupuncture for HZ as described by the
data. Statistical heterogeneity between studies was as-
sessed using the chi-squared test and 1-squared (1) sta-
tistic, as recommended in the Cochrane Handbook [12],
with an I° statistic of 0-400% indicating substantial het-
erogeneity, 30-60% moderate heterogeneity, 50-90%
substantial heterogeneity, and 75-100% significant het-
erogeneity. If the heterogeneity was >50%, a random ef-

fr—
= Studies identified from:
=] Pubmed (n = 74), EMBASE (n = 121)
k; Cochane (n = 97), CNKI (n = 231)
= KISS (n = 57), KMBASE (n = 44)
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e
Studies removed before
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Duplicate records removed
(n = 142)
Studies assessed for eligibility
— (n = 586)
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l" (n =280)
o
£
c
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Studies excluded:
Inappropriate study design (n = 15)
— Inappropriate therapy (n = 262)
< Inappropriate outcome (n = 2)
Non-randomized controlled trials(n = Fig. 1. Flowchart of the study
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18

Citation Information by NII.



Seong-Kyeong Choi, et al ® The Effectiveness of Acupuncture for HZ

fects model was applied. If the outcome measurement
unit differed between studies, the standardized MD (SMD)
was applied [13]. Subgroup analysis was done for the
acupuncture types; acupuncture and EA. Sensitivity
analysis was performed when heterogeneity was high.

8. Quality of evidence

Two researchers evaluated the risk of bias in three cat-
egories using the seven domains of the Cochrane Collab-
oration “risk of bias” criteria: random sequence genera-
tion, allocation concealment, blinding of participants,
blinding of outcome assessors, incomplete outcomes
data, selective outcome reporting, and other biases [12].
If there was disagreement between the researchers, a
third was involved. Funnel plots were also constructed to
examine publication bias.

RESULTS

1. Study selection

Of 728 studies identified from the search, 142 dupli-
cates were removed, and 586 studies were screened by
title and abstract. Based on the predefined criteria, 280
studies were excluded, and the remaining 306 studies
were assessed for eligibility by full-text review. Of the 22
eligible studies included in this review and meta-analy-
sis, 7 were dissertations, and the other 15 were journal
articles. Fig. 1 presents the study selection process.

2. Characteristics of included studies

Table 1 shows the studies’ associated characteristics.
All studies were reported in China except for two from
Italy and Germany [14,15]. Studies were reported for the
years 2004-2020. The total number of patients was
1,963, and their mean ages ranged from 42 to 66 years.
Seven studies had more than one experimental group,
treated using different methods. Three had two experi-
mental groups eligible for this review [14,16,17], and four
had only one eligible experimental group among their
interventions, except cupping or various acupuncture
treatments in the intervention [18-21]. The number of
treatments ranged from 5 to 28. All studies included
acupuncture treatment as an intervention, and 12 of the
studies used EA [14,17-20,22-28]. Most studies used the
Ashi and Jiaji points; frequently used distal acupoints
were TE6 and SI3. Antiviral drugs, vitamins, and pain-
killers were used as Western medicine treatments. In six
studies of add-on acupuncture treatment, Western med-
icine and acupuncture were used together as an inter-
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vention in the experimental group [14,16,19-21,29].

3. Risk of bias assessment

In 13 studies, the randomization principle was used to
choose random numbers, which resulted in a low risk of
bias in random sequence generation [14-17,19,24,25,27,
28,30-32]. Allocation concealment was reported in only
six studies [14-16,18,24,27]. In terms of blinding of par-
ticipants, all studies had a high risk of bias. Considering
the characteristics of acupuncture, a completely blind
study cannot be guaranteed unless sham acupuncture is
used, which would cost more. One study [14] used la-
ser-acupuncture in the control groups, but that tech-
nique is not enough to measure against sham needles. In
terms of detection bias, only two studies had a low risk
of bias [16,24], mentioning that a third party collected
the results; the others had no reports on it. Outcomes
data were incomplete in three studies. Liu et al. (2013)
[19] found that the total number of people differed for
each outcome. Shi (2008) [22] missed reporting the VAS
after treatment, and Zheng et al. (2011) [29] gave insuf-
ficient information on dropouts. Selection bias was
mostly unclear because the protocol could not be found.
Regarding other bias, no study ranked highly because
there could be room for further bias; however, we found
no information to evaluate it (Fig. 2).

4. Effects of interventions

We classified interventions as acupuncture alone and
acupuncture with Western medicine. Subgroups were di-
vided by acupuncture type: acupuncture and EA. The
primary outcomes were the effective rate and VAS. Sec-
ondary outcomes were time to pain relief, pain elimina-
tion, incrustation time, decrustation time, and incidence
of PHN.

5. Effective rate

Regarding effective rate, 12 studies compared acu-
puncture with Western medicine [16-18,21,24-26,28-
30,33,34], and three studies compared acupuncture to
Western medicine [20,31,35].

In treatment with acupuncture alone, six results
showed a significant difference (OR 5.63; 95% C1 2.45-
12.92; p < 0.0001; 1> = 0%). Treatment with EA showed a
significant difference (OR 2.95; 95% Cl 1.79-4.84; p <
0.0001; 1> = 5%). The overall pooled result showed a sta-
tistically significant difference (OR 3.54; 95% CI 2.32-
5.40; p < 0.00001; I’ = 09%) (Fig. 3A).

In add-on acupuncture treatment (two studies), the
results showed a significant difference (OR 4.26; 95% CI
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Fig. 2. Risk of bias summary and risk of bias graph: review authors' judgments about each risk of bias item for each included study

presented as percentages across all included studies.

1.35-13.38; p = 0.01; 1> = 0%). Only one result with EA
showed no significant difference (OR 11.18; 95% CI
0.56-222.98; p = 0.11). The overall pooled result showed
a statistically significant difference (OR 4.98; 95% Cl
1.72-14.38; p = 0.003; 1* = 0%) (Fig. 3B).

6. VAS

The 15 studies that evaluated VAS as the outcome cal-
culated the SMD, because two versions of the VAS were
used: 0-10 and 0-100. Nine studies evaluated acupunc-

22

ture alone [16,17,19,21,23,24,28,30,34], and six evaluated
acupuncture added to Western medicine [14,15,20,31,32,
35].

In treatment with acupuncture alone, four results with
acupuncture showed a significant difference (SMD 0.82;
95% CI 0.39-1.25; p = 0.0002; 1’ = 61%). The six results
with EA treatment showed a significant difference in the
pooled result (SMD 0.71; 95% C1 0.39-1.03; p < 0.0001;
1 = 60%). The overall pooled result showed a statistical-
ly significant difference (OR 0.76; 95% C1 0.51-1.00; p <
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(A)
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
Acupuncture
Li 2006 148 148 35 43 09% 33.84[1.78, 641.78]
Li2012 30 30 30 30 Mot estimahle
Su 2017 30 M 14 16 25%  4.29[0.36,51.32) =
Su 2017 30 30 14 16 1.3% 1052([0.47,233.48]
Zhang 2009 20 25 15 25 125% 2.67 [0.75, 9.45] T
Zheng 2011 30 30 27 30 1.8% 7.76([0.38,157.14)]
Zhou 2018 24 25 19 258  32%  7.58[0.84,68.46] P
Subtotal (95% CI) 319 185 221% 5.63 [2.45,12.92] -
Total events 312 158
Heterogeneity: Chi*= 3.08, df=5 (P = 0.69), F= 0%
Test for averall effect Z=4.07 (P = 0.0001)
Electro-acupuncture
Bian 2010 29 30 27 28 3.9% 1.07 [0.06,18.04]
Chen 2012 27 27 N N MNot estimahle
Ding 2006 58 59 37 42 3.0% 7.84 [0.88, 69.77] 1
Li 2009 a7 40 27 40 B4%  5.94([1.54, 2290] —_—
Li ¥ 2012 76 94 66 95 523% 1.86 [0.95, 3.64] il
Sun 2015 28 30 10 15 3IT% 7.00[1.17,42.00] S
Sun 2015 26 30 9 15 B7%  433[0.99,1894] Y
Subtotal (95% CI) 310 266 77.9% 2.95[1.79,4.84) L 4
Total events 28 207
Heterogeneity. Chi*= 5.26, df=5 (P =0.38), F=5%
Test for averall effect Z=4.26 (P < 0.0001)
Total {95% Cl) 629 451 100.0% 3.54 [2.32, 5.40] R
Total events 5493 365
Heterogeneity: Chi*= 9.58, df= 11 (P= 0.57); F= 0% 5 502 0:1 1i0 560
Test for averall effect 2= 5.85 (P < 0.00001) ’ ) ;
Test for subgroup difierences: Chi*= 1.71, df=1 (P = 0.19), F= 41.7% Faours:icontioll | Fewoes [epermenl
(B)
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Acupuncture
Liu 2022 52 55 45 55 B51% 3.85[1.00,14.87) ——
Zhou 2020 63 B4 59 B4 245% 5.34[0.61, 47.08) T
Subtotal (95% Cl) 119 119 89.6%  4.26 [1.35,13.38] ‘
Total events 115 104
Heterogeneity: Chi*= 0.06, df=1 (P=0.80); F=0%
Test for overall effect: Z=2.48 (P=0.01)
Electro-acupuncture
Mao 2015 20 20 16 20 104% 11.18[0.56, 222.99) =
Subtotal (95% CI) 20 20 10.4% 11.18[0.56,222.98] -*
Total events 20 16
Heterogeneity: Not applicable
Testfor overall effect Z=1.58 (P=0.11)
Total (95% CI) 139 139 100.0%  4.98[1.72,14.38] -
Total events 135 120
Heterogeneity: Chi*= 0.42, df= 2 (P= 0.81); F= 0% :u o0 0: ; ] 110 1000=

Test for overall effect: Z=2.97 (P = 0.003)

Testforsubgroup differences: Chi*=0.35. df=1 (P=0.55). F=0%

Favours [control] Favours [experimental]

Fig. 3. Treatment effective rate. (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B) Comparison
of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. M-H, Mantel-Haenszel;

Cl, confidence interval.
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0.00001; I” = 58%) (Fig. 4A).

In add-on acupuncture treatment, four studies with
acupuncture showed a significant difference (SMD 0.81;
95% CI 0.47-1.14; p < 0.00001; 1> = 59%). Two results
with EA showed no significant difference (SMD -0.46;
95% Cl -0.99 to 0.06; p = 0.08). The overall pooled re-
sult showed no statistically significant difference (SMD
0.46; 95% C1 —0.01 to 0.94; p = 0.06; I” = 810%) (Fig. 4B).

7. Time to pain relief

Six studies recorded the time (days) to pain relief as an
outcome [16,19,21,23,24,30].

In treatment with acupuncture alone, four results with
acupuncture showed a significant difference (MD -3.53;
95% Cl —4.69 to -2.36; p < 0.000071; 1> = 729%). Three
results with EA treatment showed a significant differ-
ence in the pooled result (MD -2.62; 95% Cl -4.25 to

(A)
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Random. 95% Cl IV, Random. 95% Cl
Acupuncture
Li2012 3.59 1.64 30 263 1.9 30 9.6% 0.53[0.02,1.05)
Su 2017 3.28 1.702204 30 251 1.567035 16 B81% 0.46[-0.16,1.07) o e
Su 2017 363 1440243 31 251 1567035 16 8.0% 0.74[012,1.37]
Zhang 2009 7.704 1172 25 6.7 1.074 25 7.5% 1.76[1.09, 2.41]
Zhou 2018 697 1601374 25 575 1.735425 25 8.7% 0.721[015,1.29] —_—
Subtotal (95% CI) 141 112 42.0% 0.82 [0.39, 1.25] "
Heterogeneity. Tau®= 015, Chi*=10.38, df= 4 (P= 0.03), F=61%
Test for overall effect Z= 3.76 (P = 0.0002)
Electro-acupuncture
Bian 2010 48.78 2494399 30 3763 2288952 28 9.5% 0.46 [-0.06, 0.98] T o
Li 2009 73.79 18.82802 40 4717 1760617 40 9.9% 1.45[0.95,1.94] - T
Liu 2013 5.287 2.234857 98 4.257 2372484 98 13.5% 0.45[0.16,0.73] =
Song 2009 59.43 21.99676 30 4726 194221 30 95% 0.58 [0.06,1.10) "
Sun 2015 69.18 18.78184 30 5525 1714017 15 7.8% 0.75[0.11,1.39)
Sun 2015 67.34 17.26192 30 5525 17.14017 15 78% 0.69[0.05,1.33]
Subtotal (95% CI) 258 226 58.0% 0.71[0.39, 1.03] >
Heterogeneity, Tau®= 0.09; Chi*=12.65, df=5 (P=0.03), F=60%
Testfor overall effect: Z= 437 (P = 0.0001)
Total (95% CI) 399 338 100.0% 0.76 [0.51, 1.00] L 4
Heterogeneity. Tau®= 0.10; Chi*= 23.73, df= 10 (P = 0.008); = 58% T 5 3 3
Test for overall effect: Z= 6.02 (P < 0.00001)
Testfor subgroup differences: Chi*= 0.16. df= 1 (P = 0.68). F = 0% RRGNE R Eaows meimenil
(B)
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Acupuncture
Liu 2022 475 0.97 85 405 1101771 55 18.8% 0.67 [0.29, 1.09] S
Ursini 2011 4.85 1.87 34 412 2.29 32 17.5% 0.35[-0.14,0.83) T
Zhou 2020 5 0574543 64 444 0532259 64 19.0% 1.01 [0.64,1.37] far ame
Zhu 2019 457 1.170427 37  3.03 1.390108 37 17.4% 1.19[0.69, 1.68] ki
Subtotal (95% CI) 190 188 72.8% 0.81 [0.47, 1.14] ’
Heterogeneity: Tau®= 0.07; Chi*= 7.29, df= 3 (P = 0.06); F= 99%
Test for overall effect Z=4.72 (P = 0.00001)
Electro-acupuncture
Mao 2015 3.75 1.806018 20 465 1.740776 20 156% -0.80 -1.13,013] = A I
Thoma 2012 216 2831943 16 33 3057842 6 11.6% -0.38 [-1.33, 0.57] N
Subtotal (95% C1) 36 26 27.2% -0.46 [-0.99, 0.06] “'
Heterogeneity; Tau®= 0.00; Chi*= 0.04, df=1 (P=0.84), F=0%
Testfor overall effect Z=1.72 (P =0.08)
Total (95% Cl) 226 214 100.0% 0.46 [-0.01, 0.94] "
Heterogeneity: Tau®= 0.28; Chi*= 26.81, df= 5 (P < 0.0001); F= 81% T 3 3 3

Test for overall effect: Z=1.90 (P = 0.06)
Testfor subgroup differences: Chi*= 1592 df=1 (P = 0.0001). F=93.7%

Favours [control] Favours [experimental]

Fig. 4. Treatment visual analog scale for pain. (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B)
Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. SD, standard

deviation; IV, weighted mean difference; Cl, confidence interval.
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-0.98; p = 0.002; 1> = 58%). The overall pooled result
showed a statistically significant difference (MD -3.20;
9500 Cl -4.11 to -2.29; p < 0.00001; I* = 65%) (Fig. 5A).

In add-on acupuncture treatment, only one study with
acupuncture showed a significant difference (MD -1.56;
950% C1 -1.90 to -1.22; p < 0.00001) (Fig. 5B).

8. Time to pain elimination

Seven studies with acupuncture treatment alone mea-
sured pain elimination as the outcome [16,19,21-24,30].
Three studies with four results for acupuncture showed a
significant difference (MD -7.59; 95% C1 -10.95 to
-4.23; p < 0.00001; 1 = 93%). Four studies of EA
showed a significant difference (MD -9.75; 95% Cl
-15.55 to -3.95; p = 0.007; 1> = 899%). The pooled result
showed a significant difference (MD -8.47; 95% CI
-11.23 to -5.71; p < 0.00001; I = 91%) (Appendix 1).
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9. Time to new blister cessation

Nine studies recorded the time (days) to new blister
cessation as an outcome [16,17,22-25,30].

In treatment with acupuncture alone, three results
with acupuncture showed no significant difference (MD
-0.69; 95% Cl -1.45 to 0.07; p = 0.07; 1> = 55%). Results
with EA showed a significant difference (MD -0.97; 95%
Cl -1.88 to -0.07; p = 0.04; 1> = 77%). The overall
pooled result showed a statistically significant difference
(MD -0.86; 95% C1 -1.47 to —0.26; p = 0.005; 1 = 71%)
(Fig. 6A).

In add-on acupuncture treatment, two studies with
acupuncture showed a significant difference (MD -0.61;
95% C1 -1.17 to -0.05; p = 0.03; I’ = 869%) (Fig. 6B).

10. Time to incrustation
Nine studies recorded the time (days) to incrustation

(A)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Acupuncture
Li2012 6.84 233 30 9.72 253 30 16.2% -2.88[-4.11,-1.69) T
Suzn? B6.36 1.79 30 868 168 16 17.7% -2.32[-3.36,-1.28] —
Suzn? 458 1.96 31 868 168 16 175% -410[-517,-3.03] T
Zhang 2009 1016 322 25 1536 281 25 13.0% -520[688,-352) ———
Subtotal (95% CI) 116 87 64.3% -3.53[-4.69,-2.36] -
Heterogeneity: Tau*=1.01, Chi*=10.86, df=3 (P=0.01); F=72%
Test for overall effect: Z= 593 (P = 0.00001)
Electro-acupuncture
Bian 2010 811 3.27 30 956 387 28 11.8% -1.45[-3.30, 0.40] - |
Liu 2013 8.24 436 92 104 799 91 11.7% -216[-4.03,-0.29] —
Song 2009 7.27 1.96 30 11.47 465 30 121% -4.20[-6.01,-2.39] B T
Subtotal (95% CI) 152 149 357% -2.62[4.25,-0.98] Bl
Heterogeneity: Tau®= 1.20; Chi*= 4.71, df = 2 (P = 0.09); F= 58%
Test for overall effect. Z=3.14 (P = 0.002)
Total (95% CI) 268 236 100.0% -3.20 [-4.11, -2.29] -
Heterogeneity: Tau®= 0.94; Chi*= 16.97, df= 6 (P = 0.009); F= 65% 4 2 3 2 jl

Test for overall effect: Z=6.87 (P < 0.00001)
Test for subgroup differences: Chi*= 0.80. df=1 (P=0.37. F=0%

IV. Random, 95% ClI

Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

Mean Difference

(B)
Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Acupuncture
Zhou 2020 925 0489 64 1081 1.05 64 100.0%
Subtotal (95% CI) 64 64 100.0%
Heterogeneity: Not applicable
Test for overall effect Z=9.07 (P < 0.00001}
Total (95% CI) 64 64 100.0%

Heterogeneity: Not applicable
Test for overall effect Z= 9.07 (P = 0.00001)
Testfor subgroup differences: Mot applicable

-1.56 [-1.90,-1.22]
-1.56 [-1.90, -1.22]

i
‘ Il Il

4 -2 0 2 4
Favours [experimental] Favours [control]

1.56 [-1.90, -1.22]

Fig. 5. Treatment time to pain relief (days). (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B)
Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. SD, standard

deviation; IV, weighted mean difference; Cl, confidence interval.
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Mean Difference

SD Total Weight IV, Random. 95% ClI

Mean Difference
IV, Random, 95% CI

(A)
Experimental Control

Study or Subgrou Mean _SD Total Mean

Acupuncture
Liz2012 512 265 30 4838 235 30 95%
Su 2017 553 1.08 3 682 1.28 16 13.1%
Su 2017 62 1.1 30 682 1.28 16 13.1%
Subtotal (95% CI) 91 62 35.7%
Heterogeneity. Tau®= 0.24, Chi*= 4 47 df=2 (P=0.11), F= 55%
Testfor overall effect Z=1.78 (P = 0.07)

Electro-acupuncture
Bian 2010 567 294 30 496 215 28 9.2%
Chen 2012 478 238 27 497 258 N 9.4%
Shi 2008 653 1.53 3o 7.3 156 30 128%
Song 2009 563 1.73 30 843 243 30 108%
Sun 2015 431 162 30 502 177 15 10.8%
Sun 2015 321 113 30 502 1.77 15 11.4%
Subtotal (95% CI) 177 149  6£4.3%

Heterogeneity, Tau®= 0.98; Chi®= 22.08, df=5 (P = 0,0005); F=77%
Testfor overall effect Z= 210 (F=0.04)

Total (95% CI) 268 211 100.0%
Heterogeneity: Tau®= 0.58; Chi*= 27.22, df= 8 (P = 0.0006}, F=71%
Test for overall effect: Z= 2.81 (P = 0,005)

Testfor subgroup differences: Chi*= 022 df=1 (P=064). F=0%

(B)

0.23[-1.04, 1.50]
-1.28 [-2.02,-0.56]
-0,62-1.36,0.12]
-0.69 [-1.45, 0.07]

0.71 L0.61, 2.03]
-0.19 [-1.47,1.09]
-0.77 [-1.55, 0.01]
-2.80 [-3.87,-1.73]
-0.71 [-1.78, 0.36]
-1.81 [-2.79,-0.83]

-0.97 [1.88, -0.07]

-0.86 [-1.47, -0.26]

Mean Difference

R

— s
—_—

- =
-

-4 -2 0 2 4
Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% ClI

-0.87 [-1.05, -0.69]
-0.30 [-0.68, 0.08]

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci
Acupuncture
Zhou 2020 506 0.49 64 593 056 64 54.3%
Zhu 2019 318 07 37 349 093 37 457%
Subtotal (95% CI) 101 101 100.0%

Heterogeneity: Tau*= 014, Chi*=7.18,df=1 (P = 0.007), F= 86%
Test for overall effect Z= 215 (P =0.03)

Total (95% Cl) 101 101 100.0%
Heterogeneity Tau®= 0.14; Chi*= 7.18, df= 1 (P = 0.007); F= 86%

Test for overall effect Z=2.15 (P=0.03)

Test for subaroup differences: Mot applicahle

0.61 [-1.17, -0.05]

-0.61 [-1.17,-0.05]

‘"

'

W -2 0 2
Favours [experimental] Favours [control]

P

Fig. 6. Treatment time to new blister cessation (days). (A) Comparison of acupuncture treatment alone and Western medicine
treatment. (B) Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment.
SD, standard deviation; IV, weighted mean difference; Cl, confidence interval.

as an outcome [16,17,22-24,28,30].

In treatment with acupuncture alone, three results
with acupuncture showed a significant difference (MD
-2.68; 95% C1 -3.31 to -2.04; p < 0.00001; 1” = 0%). Six
results with EA showed a significant difference (MD
-2.39; 95% C1 -3.64 to —-1.15; p = 0.0002; I’ = 859%). The
overall pooled result showed a statistically significant
difference (MD -2.50; 95% C1 -3.32 to -1.67; p <
0.00001; 1> = 79%) (Fig. 7A).

In add-on acupuncture treatment, two studies with
acupuncture showed a significant difference (MD -3.24;
950 Cl -4.57 to -1.91; p < 0.00001; 1> = 95%) (Fig. 7B).
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11. Time to decrustation
Eight studies recorded the time (days) to decrustation

as an outcome [16,17,22-25,30].

In treatment with acupuncture alone, three results
with acupuncture showed a significant difference (MD
-3.83; 95% Cl -5.67 to —2.00; p < 0.0001; 1’ = 66%). For
EA treatment, the pooled result showed a significant dif-
ference (MD —4.15; 95% Cl -7.26 to —1.04; p = 0.009; I’
= 85%). The overall pooled result showed a statistically
significant difference (MD -3.96; 95% CI -5.79 to -2.13;
p < 0.0001; I* = 83%) (Fig. 8A).

In add-on acupuncture treatment, only one result with
acupuncture showed a significant difference (MD -3.16;
950 Cl -3.61 to -2.71; p < 0.00001) (Fig. 8B).
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A
( ) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Ci IV, Random, 95% ClI
Acupuncture
Liz2012 B.24 163 30 1061 1.964 30 129% -2.37[3.28,-1.46) =N
Su 2017 863 1.4 31 12086 234 16 11.3% -3.43[4.68,-218] S T
Su 2017 968 1.59 30 1206 234 16 11.2% -248[3.76,-1.20 =
Subtotal (95% CI) 91 62 353% -2.68[-3.31,-2.04] <>
Heterogeneity: Tau®= 0.00; Chi*=1.92, df=2 (P=0.38), F=0%
Test for overall effect Z=18.21 (P < 0.00001)
Electro-acupuncture
Chen 2012 7.89 302 27 1068 286 31 103% -2.79[4.25-1.33] . LSS
Li 2009 45 1.08 40 T37T 165 40 141% -2.87[3.48,-2.26] -
Shi 2008 10,27 1.44 30 1073 1.64 30 134%  -046[1.24,032] =
Song 2009 683 1.95 30 1.7 449 30 90% -487[662-312]
Sun 2015 589 285 30 7211 313 15 85%  -1.32[3.20,0.56] -
Sun 2015 483 156 3! 721 313 15  93% -2.38[4.06,-0.70] i
Subtotal (95% CI) 187 161 64.7% -2.39[-3.64,-1.15] -
Heterogeneity: Tau®=1.92; Chi*= 34.11, df=5 (P < 0.00001), F= 85%
Test for overall effect. Z= 3.76 (P = 0.0002)
Total (95% CI) 278 223 100.0% -2.50[-3.32,-1.67] >

Heterogeneity: Tau®= 1.16, Chi*= 37.63, df=8 (P < 0.00001); F=79%
Test for overall effect Z= 5.94 (P < 0.00001)
Testfor subgroup differences: Chi*= 0.16. df=1 (P=069). F=0%

Mean Difference
IV, Random, 95% CI

Il I L I
T T T

4 -2 0 2 4
Favours [experimental] Favours [control]

Mean Difference
IV. Random, 95% CI

(B)
Experimental Control
Study or Subgrou Mean SD Total Mean SD Total Weight
Acupuncture
Zhou 2020 1115 1.16 64 1371 1.27 64 499%
Zhu 2019 584 076 37 9.76 0.98 37 501%
Subtotal (95% CI) 101 101 100.0%

Heterogeneity: Tau®= 0.88; Chi*= 21.07, df=1 (P < 0.00001); F= 95%
Test for overall effect. Z=4.77 (P < 0.00001)

Total (95% CI) 101 101 100.0%
Heterogeneity, Tau®= 0.88; Chi*= 21.07, df=1 (P = 0.00001), F= 85%
Test for overall effect. Z=4.77 (P < 0.00001)

Test for subgroup differences: Mot applicable

-2.56 [-2.98,-2.14] =
-3.92 [4.32,-3.52) =
3.24[4.57,-1.91] -
3.24 [4.57,-1.91] -
4 -2 0 2 4

Favours [experimental] Favours [control]

Fig. 7. Treatment time to incrustation (days). (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B)
Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. SD, standard

deviation; IV, weighted mean difference; Cl, confidence interval.

12. Incidence of PHN

The PHN incidence rate was reported in 14 studies [15-
17,19,22-24,27,30-32,35].

In treatment with acupuncture alone, three results
with acupuncture showed a significant difference (OR
0.40; 95% C1 0.18-0.89; p = 0.03; > = 0%). In EA, the
pooled result showed a significant difference (OR 0.15;
95% C1 0.08-0.27; p < 0.00001; 1> = 0%). The overall
pooled result showed a statistically significant difference
(OR 0.20; 95% CI 0.13-0.32; p < 0.00007; > = 0%) (Fig.
9A).

In add-on acupuncture treatment, four results with
acupuncture showed a significant difference (OR 0.42;
95% C1 0.25-0.69; p = 0.0007; 1” = 3500) (Fig. 9B).

wWww.e-jar.org

13. Adverse events (safety)

Eight studies reported information on safety [16,17,22-
24,30,32,35].

In treatment with acupuncture alone, three results
with acupuncture showed a significant difference (OR
0.15; 95% C1 0.05-0.52; p = 0.003; 1> = 0%). EA treat-
ment showed a significant difference in the pooled result
(OR 0.11; 95% C1 0.02-0.61; p = 0.01; 1 = 0%). The over-
all pooled result showed a statistically significant differ-
ence (OR 0.14; 95% C1 0.05-0.37; p < 0.0001; 1> = 0%)
(Fig. 10).

In add-on acupuncture treatment, only one study (Zhu
2019 [32]) with acupuncture showed no adverse events.
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV. Random. 95% CI

(A)
Experimental Control

Study or Subgrou Mean SD Total Mean SD Total Weight

Acupuncture
Li2012 18.25 572 30 2312 B63 30 10.7%
Su2017 17.86 2.29 30 202 254 16 141%
Su2017 1543 217 3202 254 16 142%
Subtotal (95% CI) 91 62 39.0%
Heterogeneity: Tau®= 1.66; Chi*= 5.80, df= 2 (P = 0.06), F= 66%
Test for overall effect: Z= 4.09 (P < 0.0001)

Electro-acupuncture
Bian 2010 2567 8.43 30 2582 984 28 76%
Chen 2012 17.44 697 27 22 724 kil 96%
Shiz008 142 1.68 30 1503 179 30 151%
Song 2009 1553 6.03 30 27.23 1036 30 84%
Sun 2015 921 428 30 1253 8612 15 10.0%
Sun 2015 7.26 375 30 1253 612 15 10.2%
Subtotal (95% CI) 177 149 61.0%

Heterogeneity: Tau®=11.90; Chi*= 32.52, df=5 (P = 0.00001), F= 85%
Testfor overall effect Z= 2.62 (P = 0.009)

Total (95% CI) 268 211 100.0%
Heterogeneity: Tau®= 5.60; Chi*= 47 96, df= 8 (P < 0.00001), F=83%
Test for overall effect. Z=4.23 (P = 0.0001}

Testfor subgroup differences: Chi*=0.03. df=1 (P = 0.86). F=0%

-11.70 [15.99,-7.41]

Mean Difference
IV, Random, 95% ClI

-4.87 [-8.00,-1.74]
-2.34 [-3.83,-0.85)
-4.77 [-6.23,-3.31]
-3.83[.5.67, -2.00]

-0.15 [-4.88, 4.58]
-4.56 [-8.22,-0.90]
-0.83 (1.71, 0.05)

——
—p—
—_—
——
—
_

-3.32[6.78, 0.14] ——
-5.27 [-8.65,-1.89] ———
4.15[-7.26,-1.04] ~a-
3.96[-5.79, -2.13] >

A0 -5 0 5 10
Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

(B)
Experimental Control
Study or Subgrou Mean SD Total Mean D Total eight
Acupuncture

Zhu 2019 889 074 37 1205 1.18 37 100.0%
Subtotal (95% CI) 37 37 100.0%
Heterogeneity. Not applicable

Test for overall effect Z=13.80 (P = 0.00001)

Total (95% CI) 37 37 100.0%

Heterogeneity: Not applicable
Testfor overall effect: Z=13.80 (P = 0.00001)
Testfor subgroup differences: Mot applicahle

-3.16 [-3.61,-2.71]
3.16 [-3.61,-2.71]

-3.16 [-3.61, -2.71] L ]

10 -5 0 ‘ 10
Favours [experimental] Favours [control]

Fig. 8. Treatment time to decrustation (days). (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B)
Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. SD, standard

deviation; IV, mean weighted difference; Cl, confidence interval.

14. Heterogeneity of results

When results showed significant heterogeneity, we
performed a sensitivity analysis based on the interven-
tions and number of treatments. In the VAS for acu-
puncture alone, a too-large initial value (Li et al. 2009
[28]) or variation outside the average (Zhang et al. 2009
[21], Liu et al. 2013 [19]) affected the heterogeneity (Table
2).

15. Publication bias

The funnel plot for the total effective rate of acupunc-
ture alone in the treatment of HZ showed asymmetry,
and the Egger regression p value was 0.0149, which sug-
gest the presence of publication bias in the literature in-
cluded in this meta-analysis. After applying the trim-
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and-fill method, the results were corrected from OR 3.54,
95% C1 2.32 to 5.40, p < 0.00001, to OR 2.74, 95% Cl
1.82 to 4.14, p < 0.0001, which showed a decrease in ef-
fectiveness.

The funnel plot for the total VAS with acupuncture
alone in the treatment of HZ showed no obvious asym-
metry, and the Egger regression p-value was 0.1826,
suggesting a lack of any obvious publication bias in the
literature included in this meta-analysis. The results for
other outcomes also showed no obvious publication bias.

The results of the systematic review are reliable.
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(A)
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed, 95% CI
Acupuncture
Liz012 6 30 9 30 8.4% 0.58[0.18,1.91] -
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Song 2009 3 30 8 30 8.4% 0.31 [0.07,1.29] T |
Sun 2015 0 30 2 15  3.8% 0.09 [0.00,1.87]
Sun 2015 I 30 1 15  2.3% 016 [0.01, 4.13]
Subtotal (95% CI) 279 247 78.0% 0.15[0.08,0.27] &>
Total events 13 65
Heterogeneity: Chi*=3.02, df=6 (P=0.81), F=0%
Testfor overall effect Z=6.22 (P = 0.00001)
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Total events 26 a7
Heterogeneity: Chi*= 8.05, df= 8 (P = 0.53); = 0% f t t 1
0.001 0.1 10 1000
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Total events 43 70
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Fig. 9. Incidence of post-herpetic neuralgia. (A) Comparison of acupuncture treatment alone and Western medicine treatment. (B)
Comparison of add-on acupuncture treatment (acupuncture + Western medicine) and Western medicine treatment. M-H, Mantel-
Haenszel; Cl, confidence interval.

DISCUSSION

Virus dormant in the human ganglion reemerges when
immunity is weakened due to age, stress, and use of
pharmaceuticals. This causes nerve damage and evokes
severe pain together with skin lesions consisting of rash,
blisters, and crustation. Western medicine treats this

WWWw.e-jar.org

condition with antiviral and analgesic medications. Anti-
viral medication relieves pain and shortens the acute
phase by depressing virus replication. The number of pa-
tients experiencing PHN even after treatment and the
side effects of medications suggest a need for alternative
or accompaniment treatments. This study attempted to
reveal the efficacy and safety of acupuncture in the
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% ClI M-H. Fixed. 95% ClI
Acupuncture
Li2012 0 30 5 30 19.9% 0.08 [0.00, 1.44] -
Liu 2022 1 55 3 55 10.8% 0.32[0.03,3.19] =
Su 2017 1 30 3 16 13.9% 015[0.01,1.58] —_——
Su 2017 1 31 3 16 141% 0.14[0.01,1.52] A U
Subtotal (95% CI) 146 117 58.8%  0.15[0.05, 0.52] -
Total events 3 14
Heterogeneity: Chi*= 0.62, df= 3 (P = 0.89), F=0%
Test for averall effect: Z=3.00 (P = 0.003)
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Fig. 10. Incidence of adverse events. M-H, Mantel-Haenszel; Cl, confidence interval.

Table 2. Sensitivity analysis of visual analog scale for pain in treatment
with acupuncture alone

Study SMD 950 Cl 12 (%) p-value
Li 2012 [30] 0.78 0.51-1.05 61 <0.0001
Su 2017 [16] 0.78 0!52-1"05 61 <0.0001
Su 2017 [16] 0.76 0.50-1.03 62 <0.0001
Zhang et al. 2009 [21] 0.67 0.47-0.87 32 <0.0001
Zhou et al. 2020 [31] 0.76 0.50-1.03 62 <0.0001
Bian 2010 [24] 0.79 0.52-1.06 60 <0.0001
Li et al. 2009 [28] 0.66 0.45-0.87 36 <0.0001
Liu et al. 2013 [19] 0.81 0.54-1.07 54 <0.0001
Song 2009 [23] 0.78 0.51-1.05 62 <0.0001
Sun et al. 2015 [17] 0.76 0.49-1.03 62 <0.0001
Sun et al. 2015 [17] 0.76 0.50-1.03 62 <0.0001

SMD, standardized mean difference; Cl, confidence interval.

acute phase of HZ.

Our meta-analysis on the effective rate, VAS, time to
pain reduction, time to skin symptoms reduction, and
incidence of PHN from 22 studies showed that acupunc-
ture has advantages in all categories. Additionally, the
risk of adverse effects is lower with acupuncture alone
than with either Western medicine alone or Western
medicine combined with acupuncture. Regarding hetero-
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geneity, we performed a sensitivity analysis for the pri-
mary outcome (VAS) and found that cases with a high
initial value or a value difference outside the average
created heterogeneity. In secondary outcomes, consider-
ing that the results showing high heterogeneity were
time-related items, the heterogeneity was thought to be
influenced by the patients’ stage at the time of study
enrollment. Predicting the exact stage of a patient is dif-
ficult, and studies stated only that the patient’s condi-
tion with the virus at the time of enrollment was 0-7.
Furthermore, considering that HZ is a disease with
changing symptoms, it might be a cause of the hetero-
geneity related to time categories.

Taken together, these results suggest that acupuncture
could be a reasonable treatment for patients with HZ.
Acupuncture is known to be safe because it rarely has
adverse effects. Both acupuncture and EA can be used
for treatment. Either technique can be used mainly by
stimulating the area around the affected area or by se-
lecting a meridian such as Governor Vessel, Bladder, or
Extra point B2, which is the spinal segmental approach.
Acupuncture can be applied for people who cannot take
medicine for some reason or who are already using a
medication. Considering that people develop HZ due to
weakened immunity, old age, and complications of exist-
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ing diseases, this external treatment can be considered
effective. 1t not only reduces the duration of illness, but
also the occurrence of PHN.

However, this study has some limitations. First, no uni-
formity in the protocols of the included studies was evi-
dent. The method of acupuncture treatment, number of
treatments, sex ratio, and age criteria will all affect the
results depending on the study. Second, the included
studies were conducted mostly in China, which results in
a lack of regional diversity. Third, although causes for
the heterogeneity in the included studies have been hy-
pothesized, the risk of heterogeneity remains. Fourth, no
study satisfied the criteria of blinding participants and
personnel, which affects the results. Lastly, we analyzed
acupuncture and EA at the same time, which could have
resulted in methodologic error and increased heteroge-
neity. However, the included studies were insufficient to
be compared separately. So, related studies must be car-
ried out in future, and a more detailed analysis is needed.

Several systematic reviews that include various acu-
puncture treatment options or herbal treatments have
been reported. Many included patients with PHN. How-
ever, we focused on acupuncture and EA, which doctors
of Korean medicine use most for treatment as an inter-
vention. We also limited our analysis to patients with HZ,
excluding those with PHN. And we included studies from
countries other than China. Further research is needed to
address the limitations observed in our analysis. Al-
though this study examining the effectiveness and safety
of acupuncture in acute HZ has some limitations, it
could be used as basic data for future studies of acu-
puncture in HZ.

CONCLUSION

The results of our meta-analysis suggest that acupunc-
ture could be a reasonable treatment for patients with
HZ who suffer from pain and have accompanying symp-
toms. Acupuncture treatment might also lower the pos-
sibility of PHN. However, there are some limitations re-
lated to the included studies, and further studies are
needed to confirm our results. Nevertheless, this system-
atic review suggests that clinical evidence supports acu-
puncture as a treatment for HZ.
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% Ci
Acupuncture
Li2012 1545 398 30 2426 766 30 128% -8.81[11.90,-572) AT
Su2017 1653 195 30 2003 203 16 148%  -3.50[4.72-2.28) =
Su2017 1354 215 31 2003 203 16 148%  -649[-7.74,-5.24] -
Zhang 2009 154 355 25 276 516 25 136% -12.20[1466,-9.74) e
Subtotal (95% CI) 116 87 56.1% -7.59[-10.95, 4.23] -

Heterogeneity: Tau®= 1063, Chi*= 44.52, df= 3 (P = 0.00001); F=93%
Test for overall effect Z=4.42 (P < 0.00001)

Electro-acupuncture

Bian 2010 1696 881 30 2857 19.08 28  B.9% -11.61[19.35,-3.87] —
Liu 2013 1587 11.86 93 28.26 1969 90 10.5% -12.38[17.12,-7.66) ——

Shi 2008 1557 451 30 1877 586 30 134%  -3.205.85,-0.59] —
Song 2009 1267 427 30 2537 681 30 13.1% -1270[15.58,-9.82) —
Subtotal (95% CI) 183 178 43.9% -9.75[-15.55,-3.95] —~l

Heterogeneity: Tau®= 29.46, Chi*= 26.82, df= 3 (P < 0.00001); = 89%
Testfor overall effect: Z=3.29 (P=0.0010)

Total (95% ClI) 299 265 100.0% -B.47[-11.23,-5.711] <>
Heterogeneity: Tau®= 12.95; Chi*= 77,63, df= 7 (P = 0.00001); F=91%
Test for overall effect: Z=6.02 (P < 0.00001)

Test for subgroup differences: Chi*= 0.40. df=1(P=053). F=0%

20 -10 0 10 20
Favours [experimental] Favours [control]

Appendix 1. Treatment time to pain elimination (days). SD, standard deviation; IV, weighted mean difference; Cl, confidence interval.
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