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Abstract
Introduction: Herpes zoster (HZ) is currently treated primarily with antiviral drugs, yet this treatment has been debated.
Acupuncture is becoming a more important treatment in this protocol. For example, pain intensity is lower among HZ patients who
receive acupuncture plus moxibustion than among those who receive pharmacotherapy. There are many types of acupuncture
interventions, including electroacupuncture, moxibustion, bloodletting. In this study, a network meta-analysis (NMA) is used to rank
various interventions of acupuncture.

Methods and analysis: Electronic searches of abstracts and titles will be performed in MEDLINE, EMBASE, CENTRAL, CBM,
CNKI, CQVIP, andWanfang Data databases, from inception to December 31, 2019. Published and unpublished controlled trials with
different acupuncture interventions will be selected, trials of antiviral drugs as the control group. All patients of HZ will be included,
except for those diagnosed with PHN, immunocompromised patients, or those with complications. The effective therapy rate and the
incidence of PHN are primary outcomes. The NMA will be analyzed with Stata 13.0 and GeMTC 0.14.3.

Discussion: The NMA will be established to compare various interventions of acupuncture for the therapy of HZ, that could
resolve the limitations of previous methodologies with this protocol. It will be possible to determine the best acupuncture
intervention for more primary outcomes of therapy, including subgroup analysis of patients with aged ≥50 years and those of aged
<50 years.

Ethics and dissemination: The NMA does not require ethical approval. The data analyzed is not personal. It is only
systematically used to evaluate the effectiveness of acupuncture treatments. The results will be disseminated through international
conference reports and peer-reviewed manuscripts.

Strength and limitations of this study: A comprehensive methodology is established to rank various interventions of
acupuncture by which best evidence-based intervention may be recommended for those population groups of aged ≥50 years and
aged <50 years.

PROSPERO registration number: CRD42019118369.

Abbreviations: HZ= herpes zoster, NMA= network meta-analysis, PHN= postherpetic neuralgia, RCT= randomized controlled
trial.
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1. Introduction

Herpes zoster (HZ) occurs when the varicella zoster virus invades
the ganglion and skin. It is characterized by neuralgia and cluster
herpes extending along the peripheral nerve.[1–4] HZ mainly
affects individuals aged ≥50 years, due to decreasing varicella
zoster virus specific cell-mediated immunity with advancing age
and it is usually self-limiting in immunocompetent patients[5]

with the rash resolving within 3 to 4 weeks.[6] The guidelines for
HZmanagement of the European consensus (S2k)[7] indicate that
HZ of any localization of patients ≥50 years of age needs the
treatment of an recommended antiviral medication. Besides
antiviral therapy, pain treatment and auxiliary local treatment
are also clinical suggestions for HZ treatment.
Though antiviral drugs can reduce healing time, yet a recent

Cochrane review[8] has reported that they do not reduce the
incidence of postherpetic neuralgia (PHN) which may increase
additional mental and health cost. Furthermore, long-term
excessive use of antiviral drugs (valacyclovir 8g per day) may
lead to hemolytic anemia, thrombocytopenia, or renal insufficien-
cy.[9,10]The18%to41%proportionofpatients suffering fromHZ
may still havepersistent burning andparoxysmal stimulation, even
if their herpes has been cured.[11–15] The chronic PHN pain not
only affects their quality of life, but also interferes with emotional
and social functions.[14,16–18] Therefore, an effective HZ cure with
minimal adverse effects is in high demand.[19–21] One study has
documented that acupuncture is more effective than pharmaco-
therapy for patients suffering fromHZ.[22] The ratio of the change
exceeding 30% on pain reduction was 2.67:1 for the treatment
and there was also a significant reduction in the incidence of PHN
(1 month after rash resolution) in those who received acupuncture
plusmoxibustion compared to pharmacotherapy.Other outcomes
may be general benefits such as time to resolution of rash, time to
crust formation, time to cessation of new lesion formation, and
adverse events. A systematic review (in press)[23,24] assessed that
wet cupping was superior to medications for the number of cured
patients, the number of patients with improved symptom, and the
incidence rate of PHN.
Although there are a multitude of acupuncture interventions,

the clinical evidence on efficacy and safety is insufficient. Doctors
need additional evidence in order to make appropriate clinical
choices.

1.1. Objectives

The protocol provides an objective and replicable method for the
extraction and analysis of data to:
1.
 rank the sequence of multiple interventions of acupuncture on
primary outcomes to obtain the optimum intervention for HZ.
2.
 Establish subgroup analysis of patients aged ≥50 years and
those of aged <50 years for efficacy of treatment.

2. Materials and methods

An network meta-analysis (NMA) is utilized to assess the
effective therapy rate and the incidence of PHN with numerous
acupuncture interventions as primary outcomes. Traditional
meta-analyses are limited, and only used for 2-group direct
comparisons, failing to generate the complete evidence picture for
interventions’ efficacy. Nevertheless, current research usually
employs either 3-arm interventions or 2 studies with different
control groups. For instance, consider 3 interventions: fire needle
2

A, surrounding acupuncture B, and antiviral drugs C. Only if we
were to combine meta-analysis from the fire needle versus
antiviral drugs (AC) and that of surrounding acupuncture versus
antiviral drugs (BC), could an indirect comparison (AB) be
accomplished.[25,26] Consequently, an NMA[27–29] that substi-
tutes for the traditional meta-analysis will be developed.

2.1. Criteria for included studies
2.1.1. Study design. Published and unpublished randomized
controlled trials (RCTs) and randomized cross-over studies
which select for HZ treatment with acupuncture will be included,
irrespective of language and publication. All relevant studies will
be included regardless of nationality, sex, or whether the subject
is an inpatient or outpatient. Furthermore, to avoid publication
bias, studies with small sample size will also be included.
However, non-prospective, non-random or incorrectly random-
ized clinical research literature, reviews, experimental reports,
and clinical case reports will be excluded.

2.2. Participants

Any patients who suffer from HZ will be included. However,
patients diagnosed with PHN,[22] as well as those with severe
complications such as Ramsay Hunt syndrome or zoster
opthalmicus, will be excluded. Moreover, some special patients,
such as those with auto-immune diseases or pregnant women,
will also be excluded. Age, sex, initial VAS and other baseline
characteristics will not be restricted.

2.3. Interventions

All acupuncture-based HZ treatments, including electroacupunc-
ture, moxibustion, bloodletting, cupping, fire needle, plum
blossom needle, auriculo-acupuncture, and combination inter-
ventions consisting of any 2 or 3 acupuncture methods are
considered interventions. Meanwhile, treatments combining
herbs, antivirals or physical therapy will be excluded. The control
group will be antiviral drugs, such as Acyclovir or Famciclovir.[30]
2.4. Patient and public involvement

There is not any patient and public involvement in the included
studies.

2.5. Outcome measurements

It has been suggested that the therapeutic effective rate, and the
PHN incidence at 1 month, be established as the primary
outcomes. PHN is usually defined as pain that persists 4 weeks
after the herpes resolves, or pain that recurs over 4 weeks after the
pain has resolved. Yet, a study[14] has calculated PHN incidence
at the times of 1 month, 3 months, 6 months, and 12months with
acupuncture for HZ as the intervention. It concluded that there
were minimal disparities observed in mean reduction of PHN
incidence after 3 months. The incidence of PHN will be analyzed
by 2 subgroups of age ≥50 and age <50 for that eighteen studies
assessing the effects of age showed an increased risk of PHNwith
greater age. A study has defined therapeutic effective rate as 30%
lesion improvement,[31] which will also be analyzed according to
the factor of age. The secondary outcomes are cutaneous
symptoms, pain intensity (pain visual analog scale), adverse
events (defined as harmful reactions unrelated to the therapy) and
related quality of life (HRQoL), measured on the Zoster Brief
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Pain Inventory, Initial Zoster Impact Questionnaire, or other
quality of life measures.

2.6. Search strategy

MEDLINE, EMBASE, CENTRAL, CBM, CNKI, CQVIP, and
Wanfang databases will be searched from inception to
December 31, 2019. The search terms used will be intervention
(acupuncture and moxibustion), disease (HZ, zoster, varicella
zoster virus, variants, and shingles), study design (RCT,
comparative studies, controlled, placebo), irrespective of
language and publication. Missing data for unpublished studies
and grey literature will need to be collected by phone or email to
the author. Preferred reporting items for systematic review and
meta-analysis pictures for the NMA[26,32] will also need to be
produced before publication. Medical Subject Heading terms:
acupuncture, and moxibustion can be connected with “or.” The
terms: acupuncture, HZ, and RCT can be connected with
Figure 1. Sear
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“and.” The search strategy of all relevant databases is detailed in
Figure 1.

2.7. Study identification and selection

To begin, the titles and abstracts of the qualified studies will be
searched by both electronic and manual methods; Duplicate
studies will by identified by searching the same ID[33] in various
clinical study databases or other unpublished websites. Dupli-
cates will be deleted with Endnote X9. Then, 2 independent staff
members who are familiar with the literature management tool
will finalize the 50 studies’ screening trainings. Next, the
consistency of the 2 authors’ measurements when making simple
inclusion/exclusion decisions will be calculated with Kappa
statistics. A Kappa 0.40 to 0.59 will indicate good consistency,
and 0.60 to 0.74 will indicate a better result. Anything 0.75 or
above is ideal.[34] Lastly, 2 researchers (NZ, KL) will indepen-
dently check the abstract, scrutinize the full texts, scan the
relevant literature and decide whether the study should be
ch strategy.
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included according to the criteria, that will be applied (Fig. 2).
Even if the study is excluded, the reasons will be explained in
the table. Any disagreement will be resolved by the third
researcher (WZ).

2.8. Data extraction and management

The literature search record management will be managed by
EndNote X9. Two extraction forms will be produced for the
critical results. One will be used to extract the signature of the
RCT including research Plan ID/any identification ID,[33]

publication time, publication language, author’s nationality,
number of authors, nature of author’s work unit (ie, hospital or
university), number of author work units, funding, type of
acupuncture intervention, sample size, and informed consent
information. The other extraction form will also contain the
essential information: owner of the study, sex, age, intervention
measures (frequency, descriptions, durations), therapy time, and
4

outcomes. One reviewer will enter these data as variables into the
database, which will be cross-checked independently by another
reviewer. They will consult with an additional reviewer (YS) on
variables that lack necessary information.
2.9. Bias risk

NZ and a second reviewer will independently validate the
domains with the revised Cochrane Collaboration’ tool
RoB2.[26,35] This will entail random sequence generation,
allocation concealment, blinding of participants and personnel,
incomplete outcome data, selective outcome reporting, and other
bias, to summarize the results of the RCTs’ quality and the risk of
bias according to 3 criteria. This is reported as high risk of bias
“�,” low risk of bias “+,” or unclear risk of bias “?.” Any
disagreement in assessment will be resolved with the suggestions
of a third reviewer. Finally, the effects of studies with high risk of
bias in the overall domain will be analyzed by sensitivity analyses.
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Figure 2. The PRISMA flow chart. PRISMA = preferred reporting items for systematic review and meta-analysis.
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2.10. Direct comparison and NMAs

We need to first construct the network map, owning to the
majority of studies being either 3-arm studies or diverse
interventions consisting of 2 studies. This is done with Stata
V.16 (Stat Corp LLC). This can accomplish traditional pairwise
meta-analysis between each direct comparison.
However, indirect comparisons which could be transformed

into the direct comparison with the same control group also
need to be analyzed with the NMA. By contrast, with diversified
acupuncture interventions, all NMA outcomes are illustrated
using GeMTC V.1.4.3, (MRC Biostatistics Unit, Cambridge,
UK). This includes the effective therapy rate and the PHN
incidence, pain intensity, and adverse effects. The therapeutic
effective rate is expressed as ORs for dichotomous outcomes
with 95% credible intervals (CrI). However, the continuous
data will be expressed as means and SDs with the studies’
respective 95% CrIs. Both fixed- and random-effects models
will be run for the above outcomes.[36,37] When the deviance
information criterion exceeds 5 in the Bayesian framework, the
differences between the 2 models will be deemed significant.
Depending on the level of heterogeneity, either the consistency
model or the inconsistency model will be selected. The random
5

effects model will be applied only if there are obvious
differences.[36] Moreover, X2 and P can depict whether there
is any heterogeneity; the degree of heterogeneity is assessed by
the I2 statistic. If I2>50%, the statistical heterogeneity is
high.[38]

Lastly, an NMA will also be published with the graphics
contribution plot, a comparisons adjusted funnel plot, and
surface under the cumulative ranking curve[39–42] graphs. The
weight of each node in the network plot, consisting of nodes
and edges, will be proportional to the corresponding acupuncture
interventions for each outcome. A comparison-adjusted funnel
plot will be conducted to assess the potential publication bias
for all included studies (if more than 10 studies are present).
The results of the acupuncture interventions will be ranked by
the surface under the cumulative ranking curve, along with its
95% CrI and a rank-heat plot.[26,39,43]
2.11. Analysis by subgroup

Subgroup analysis will be performed based on the population
characteristic of age that can modify results for the different
outcomes.

http://www.md-journal.com
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3. Discussion

HZ is correlated with age and pressure, the most common clinical
symptoms of which are clustered blisters and pain. The patients
aged ≥50 years are adapt of developing the PHN because of poor
immune function. However, acupuncture appears to be a critical
intervention for treatments with vital outcomes of effective
therapy rate and decrease the incidence of PHN comparing with
antiviral medication. This study protocol compares several
acupuncture interventions with NMA to select the best method
for drafting clinical guidelines.
A recent study[44] of intervention with fire needle in HZ

treatment contrasted with pharmacotherapy has reported that
both PHN incidence and the VAS score were lower. There have
also been other meta-analyses of treatments published in China on
relevant interventions for traditional Chinese medicine,[45]

acupuncture,[46] moxibustion methods.[4] Surprisingly, many
published reports have shown that acupuncture interventions
are more effective than comparable Western medicine. At present,
no research ranks acupuncture interventions and determine the
optimal acupuncture method. Additionally, no research has used
the incidence of PHN as a predominant outcome. This may be
because PHN is often considered a complication of HZ, and thus
overlooked. With more attention to patient quality of life and
subjective feelings, both the effective therapy rate outcomes and
the PHN incidence need to be assessed in studies with direct and
indirect comparisons of acupuncture interventions. Only in this
way, can the optimal intervention for HZ treatment be achieved.
Moreover, the difference of therapy between acupuncture

and antiviral medication of the sub-group of age ≥50 may be
more significant than that of the group of age <50 with the best
intervention of acupuncture.
In sum, the NMA will be crucial to ranking diversified

acupuncture interventions for patients suffering from HZ. This
will determine the optimal intervention, which will provide
valuable evidence for clinical treatment. It is well known that
once this finding is included in clinical guidelines, it will afford
clinicians and patients with optimum acupuncture intervention,
especially with various ages.
4. Limitations

The study with this methodology has some limitations. For
example, missing data which may have come from gray literature
or other unpublished full texts may have affected the number of
RCTs included. If any vital literature on acupuncture inter-
ventions were to have been left out, the final rankings of
interventions for HZ therapy would have been skewed.
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