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Background: Postherpetic neuralgia (PHN) is the most common and refractory complication
of herpes zoster (HZ). Aggressive treatment of acute pain in HZ has the potential to prevent the
development of PHN, but the preventive efficacy of supplemental therapy commonly used in
clinical practice is controversial.

Objectives: Our aim is to examine the efficacy of supplemental therapy in preventing PHN.
Study Design: A meta-analysis.
Setting: All of the selected studies are randomized controlled trials (RCTs).

Methods: A systematic and comprehensive database search was performed in CENTRAL (1976
to March 2016), MEDLINE (1977 to January 2016), and EMBASE (May 1980 to December 2016).
According to the selection criteria, data of the included studies were extracted by 2 independent
reviewers. RevMan 5.3 (The Nordic Cochrane Centre for The Cochrane Collaboration, Copenhagen,
Denmark) was used to perform this meta-analysis.

Results: Nine trials, with a total of 1,757 participants (888 in the treatment group and 867 in
the control group), were included in the final analysis. Of the 9 trials, 3 compared systemic adjunct
therapies with the control, and 6 trials compared interventional procedures with the control. The
early use of supplemental therapy was associated with a significantly less incidence of PHN in
3 months after acute rash presence (RR 0.53, 95%CI 0.34 to 0.81, P = 0.004). The systemic
adjunct treatments subgroup was not found with any benefit (RR 0.76, 95%CI 0.46 to 1.26, P=
0.29). A significant decrease in visual analog scale (VAS) score was reported in all of the 9 trials
when compared with baseline, but the decrease slopes of the pain scores between the treatment
group and the control group were similar in 5 trials. The most common adverse events in systemic
adjunct treatments group were dizziness, nausea, dyspepsia, and dry mouth. The interventional
procedures group was associated with procedure-related complications such as mild hypotension,
voice change, dysphagia, drowsiness, and headache.

Limitations: There were only a few RCTs and most of them lacked adequate allocation
concealment and blinding. Further, the English-only approach might have omitted trials published
in non-English journals. Finally, some of the secondary outcomes of data were insufficient for
meta-analysis, and future studies are warranted.

Conclusion: This meta-analysis demonstrates that the early use of supplemental therapy
can significantly reduce the incidence of PHN. The subgroup analysis shows that supplemental
interventional procedures have a beneficial effect on preventing PHN, while supplemental systemic
adjunct treatments do not. The early use of interventional procedures for acute pain may be a
preferred choice for patients without contraindication, but evidence is moderate. More data from
high-quality RCTs will be needed to confirm these results.
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erpes zoster (HZ) results from reactivation of

the latent varicella zoster virus (VZV) in sensory

ganglia, with characteristic symptoms of a
painful skin rash and localized blisters (1). At the initial
stage of infection, commonly in childhood, VZV causes
varicella (chickenpox) (2,3). After the initial infection,
VZV remains inactive in the sensory nerve ganglia of the
host across its lifetime. When the host is aging or has
poor immune function, the latent virus will reactivate
and cause HZ. The HZ rash is often accompanied with
continuous or episodic sensory sensations such as pain,
paresthesia, dysaesthesia, allodynia, or hyperesthesia
(1,4). Usually, the rash heals and the pain resolves within
2 to 4 weeks, but in some patients the pain continues to
persist for more than 90 days after the onset of the rash
(5), which is known as postherpetic neuralgia (PHN).

PHN is the most common complication of HZ. De-
pending on the definition, the incidence of HZ patients
developing PHN varies from approximately 5% to 30%
(6). The continued pain or paresthesia not only affects
the patient’s quality of life, but also causes physical
disability, emotional distress, and social isolation. Ad-
vanced age is already known as one of the risk factors
of developing PHN. The cumulative incidence increases
from 2% in HZ patients less than 50 years old to about
20% in those over 50 years old and reaches to 50% in
those more than 85 years old (7-10). Therefore, a sig-
nificant health burden is expected to surge consider-
ing the trend of aging and the increasing number of
patients with PHN (6).

Conventional treatments for PHN include topical li-
docaine or capsaicin, anticonvulsants, tricyclic antidepres-
sants, and opioids (11,12). However, whether prescribed
alone or in combination, these medications only partially
work in some patients while invalid for others. Once PHN
presences, it is often refractory to the treatment. There-
fore, it is important to prevent the occurrence of PHN.
Previous studies have identified age, rash duration before
consultation, presence of a severe rash, and acute pain se-
verity as predictors of increased PHN risk (13-15). Thus, the
treatment of acute pain caused by HZ has the potential to
prevent the development of PHN (16,17).

Due to the inflammation of ganglion and the tis-
sue damage caused by virus replication, which played
an important role in the pain during acute HZ, antiviral
medicines and corticosteroids were prescribed at the
first appearance of the rash and were thought to be
promising in preventing PHN for decades. Several tri-
als have found that antiviral agents and corticosteroids
appeared to be effective in reducing the severity of

symptoms associated with acute HZ and PHN severity
and its duration (18-20). However, the recent Cochrane
Reviews indicate that antiviral agents and oral corti-
costeroids have no effect in reducing the incidence of
PHN (21,22).

The 3-step WHO pain ladder is recommended by the
European guidelines to treat the acute HZ-associated
pain: in situations of mild pain intensity, non-steroidal
anti-inflammatory drugs (NSAIDs) or other nonopioids
are appropriate; for moderate pain, nonopioids in
combination with weak opioid analgesics might be
sufficient; for severe pain, nonopioids combined with
strong opioids may be required (23). In clinical prac-
tice, physicians prefer to add supplemental therapy to
control acute moderate-to-severe pain, though these
methods have not been recommended or mentioned in
the European guidelines.

Considering the neuropathic component of pain,
tricyclic antidepressants (e.g., amitriptyline) or antiepi-
leptic drugs (e.g., gabapentin, pregabalin) were used.
In addition, it is believed that HZ mainly affects the sen-
sory ganglia and adjacent neuronal tissues. The repeti-
tive painful stimuli to the central nervous system might
lead to central sensitization of the nociceptive system
and subsequently produce chronic pain (24). Thus,
interventions aimed at prohibiting the painful stimuli
transportation and reducing the inflammation in this
area may prevent PHN. In this respect, sympathetic
nerve blocks and intrathecal and epidural analgesia
have been utilized to treat the pain caused by HZ and
PHN (25,26). Although these supplemental therapies
have been commonly performed in clinical practice,
their efficacy in preventing PHN remains controversial.

Some studies reported that acute pain manage-
ment, such as oral gabapentin or pregabalin, can
significantly reduce the pain severity 6 hours after
medication administration (27,28); however, the long-
term outcomes were lacking. One trial reported that
oral oxycodone or gabapentin can reduce the mean
worst pain over 8 days and 14 days compared to the
placebo group, but there was no difference between
the groups at 28 days (29). Another 3 studies evaluated
the effect of different pain managements for prevent-
ing PHN. One trial showed that early administration
of pregabalin for HZ can reduce the incidence of PHN
(30), but this was a retrospective study. An additional 2
RCTs showed that pregabalin and gabapentin did not
have a significant effect on the relief of acute HZ pain
or the reduction of PHN incidence when compared to
the control group (31,32). Except for oral analgesics,
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interventional procedures are another common applied
method. A single paravertebral injection and stellate
ganglion blockade were proved to be effective to pre-
vent the development of PHN (31,33). However, a large
RCT showed that a single epidural injection of steroids
and local anesthetics during the acute phase of HZ has
a mild effect on reducing HZ-associated pain within one
month, but has no effect on preventing PHN for a long
period of time (34).

Despite the lack of clear evidence, supplemental
systemic adjunct treatments or interventional proce-
dures are commonly used to reduce the acute pain of
HZ, considering that any intervention that reduces the
duration or intensity of this pain is promising in prevent-
ing the development of PHN. This meta-analysis aims to
systematically review all of the RCTs that evaluate the
efficacy of supplemental therapy in preventing PHN.

METHODS

Eligibility Criteria

Studies
We searched for all RCTs of analgesic methods used
during the acute phase of HZ for preventing PHN.

Participants
Patients with HZ who were treated during the first
14 days were included in the study.

Interventions

We assessed supplemental therapies commonly used
in clinical practice including systemic adjuncts (gabapen-
tin, pregabalin, and amitriptyline) and interventional
procedures (nerve block, epidural analgesics, and trans-
cutaneous electric nerve stimulation). We did not include
the trials that evaluated the efficacy of antiviral agents or
corticosteroids in preventing PHN; these trials have been
reviewed in other meta-analyses. Trials that evaluated the
administration of acupuncture, ultraviolet B, hyperbaric
oxygen, intravenous vitamin C, topical aspirin/diethyl
ether mixture, adenosine monophosphate, or levodopa
were also not included in our review because they are
not commonly used in clinical practice. We included tri-
als that compared supplemental therapies with current
standard therapies but not with other treatments.

Primary Outcomes
The presence of PHN in 3 months after the acute
rash presence.

Secondary Outcomes

1. The presence of PHN in 6 and 12 months after the
acute rash presence.

2. The pain severity at one week, 3 weeks, and 3
months.

3. The quality of life at 3, 6, and 12 months after the
acute rash presence.

4. Adverse events within the study period. We ac-
cessed both serious and nonserious adverse events
in this analysis and reported them by 2 categories:
systemic adjunct treatments relevant adverse
events and interventional procedures relevant ad-
verse events. Serious adverse events are those that
resulted in death, produced or aggravated dis-
ability, threatened the safety of life, or required/
prolonged hospitalization.

Search Strategy

We searched for all RCTs of analgesic methods for
preventing PHN and limited the language of publica-
tion to English.

We searched CENTRAL (1976 to March 2016), MED-
LINE (1977 to January 2016), and EMBASE (May 1980
to December 2016) databases for RCTs. The following
search terms were used in combination: “herpes zos-

ter,” “zona,” "zoster,” “shingles,” "zoster-associated
pain,” “herpetic pain,” “herpetic heuralgia,” “posther-
petic neuralgia,” “PHN,” “gabapentin,” “pregabalin,”

noou noou

“amitriptyline,” “stellate ganglion, nerve block,”
“anesthesia, local,” "injections, epidural,” “transcuta-
neous electric nerve stimulation,” and “paravertebral.”

Study Selection

The potentially eligible studies were evaluated by
2 independent reviewers according to the inclusion
and exclusion criteria. After excluding the duplicate
records, the remaining articles were scrutinized based
on their titles and abstracts. Then, the full texts of the
articles were obtained, and the 2 initial reviewers read
them independently. Any disagreement was resolved
by discussion or with the help of a third person, if
needed.

Quality Assessment

Two reviewers assessed the risk of bias in each trial
independently according to the Cochrane Collabora-
tion standard scheme, which includes 7 criteria: random
sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome as-
sessment, incomplete outcome data, selective outcome
reporting, and any other potential sources of bias. All
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of the included trials were judged for each item as high
risk, low risk, or unclear risk.

Statistical Analysis

The data of participants, interventions, and out-
comes were extracted by 2 independent review authors
and entered into RevMan 5.3 (The Nordic Cochrane
Centre for The Cochrane Collaboration, Copenhagen,
Denmark). The results of dichotomous outcomes were
expressed as risk ratios (RRs), while continuous outcomes
were expressed as means and calculated mean differ-
ences (MDs), all with 95% confidence intervals (Cls).

We evaluated heterogeneity among each analysis
using the chi-square test with a 10% level of statistical
significance (P < 0.1) and I? > 50% (35,36). If statistical
heterogeneity was not absent, a fixed-effect model was
used. When a significant heterogeneity was present,
we used a random-effects model and performed a sub-
group analysis and a sensitivity analysis to help identify
the possible reasons for heterogeneity. The subgroup
analysis was performed according to clinical and meth-
odological heterogeneity (including study design and
interventional characteristics) (36).

The sensitivity analysis was undertaken by rerun-

834 potentially relevant records identified
144 Medline(Pubmed)
324 Embase
366 Cochrana Central

/—H 284 Records excluded on basis of duplicates

550 Records screened

| 515 Records excluded on basis of titke or abstract

35 Records retrived for detailed or full review |

26 excluded afler full text review
4 Not random control trials

11 Inadequate endpoints

& control group

2 the same data with other trial
3 Motin english

8 Records included for meta-analysis

Fig. 1. A flow diagram of the retrieved, screened, and included
studies.

ning the meta-analysis after omitting the trials that
had a high risk of bias. For trials that provided insuf-
ficient information to pool, we performed a descriptive
analysis.

REsuLTs

Study Selection

We identified 834 records in the electronic data-
bases: 145 in MEDLINE, 323 in EMBASE, and 366 in CEN-
TRAL. After screening the titles and abstracts, 35 studies
remained. After reviewing the full texts, only 9 trials
were included in our analysis (Ahmed et al, 1998; Bow-
sher et al, 1997; Ji et al, 2009; Krcevski Skvarc et al, 2010;
Lee et al, 2016; Makharita et al, 2012; Makharita et al,
2015; Pasqualucci et al, 2000; Van et al, 2006) (31-34,37-
41) (Fig. 1). Of 26 trials that were excluded, 6 trials did
not compare the experimental group with the placebo
or the current standard treatment (antivirals and anal-
gesics as needed). Four trials were not RCTs and 11 trials
did not include the primary outcome: the incidence of
PHN (persistent pain 90 days after the acute rash pres-
ence). Three trials were not in English and 2 trials used
the same data reported in the study done by Van et al
(34). The details of the characteristics of the excluded
studies are shown in Table S1 (supplementary material).

Study Characteristics

A total of 1,757 participants received treatment
(888 in the experimental group and 867 in the control
group), with 739 of them being men and 1,018 being
women. Among them, 7 trials included participants
older than 50 years; 2 trials did not limit the age of
participants. Further, 5 trials included participants with
different degrees of pain, 3 trials included participants
with moderate to severe pain at presentation, and only
one trial included participants with severe pain. Among
the 9 trials, 3 trials compared supplemental systemic
adjunct treatments (tricyclic antidepressants or anticon-
vulsants) to the standard therapy, and 6 trials compared
interventional procedures to the standard therapy. All
of the trials followed the participants for at least 3
months, and 2 of the trials monitored the participants
for one year. Table 1 shows the basic characteristics of
the included studies.

Risk of Bias in Included Studies

Figures 2 and 3 show the risk of bias assessments
among each study based on the Cochrane Handbook
5.1.0. The results show that all of the trials were ran-
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domized design, but half of them did not report the methods
of random sequence generation. Allocation concealment and
double-blinding were not reported in most of the trials. The
details of the risk of bias are shown in Table S2.

Meta-analysis Results
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Random sequence generation (selection bias) _ |

Allocation concealment (selection bias) - |

Blinding of participants and personnel (performance bias) _:_
Blinding of outcome assessment (detection bias) _:l
Incomplete outcome data (attrition bias) _:l

Selective reporting (reporting bias) NN

Other bias

0% 25% 50% 75%  100%

. Low risk of bias D Unclear risk of bias . High risk of bias

Fig. 2. Risk of bias graph: the review authors’ judgments about each risk of bias item presented as percentages across all of the
included studies.

Quality of life after 3, 6, and 12 months:

Only one trial evaluated the quality of life, mea-
sured with the Nottingham scale, after 3, 6, and 12
months. The Nottingham scale decreased in both the
paravertebral group and the standard group, that is to
say in both of the groups the quality of life improved,
but the difference between the groups was not signifi-
cant at each assessment time (P = 0.921).

Adverse events during the study periods:
Both serious and nonserious adverse events were
evaluated in these trials.

Serious Adverse Events
No serious adverse events were reported in any of Anmed et al, 1998
the trials during the study period.

Bowsher et al, 1987

= | @ | = |Asccation concealment (selection bias)
@ 0 ® @ ~ @ @ ®| @ |Bsiundingofparticipants and personnel (performance bias)
B @®| 2|2 |@®|~|®|® | @ |sinding of cutcome assessmant (detection bias)
@ O DS = @ @ @ ® | incompiesoutcoms data (atirition bias)
® O OO D O @ @ |sclcerepoting (reporting bias)

PO SO SO O O O omess

Nonserious Adverse Events Jiet al, 2009

Seven included trials reported details of nonserious
adverse events; another 2 trials did not mention relative
adverse events in their researches. We reported these
adverse events by 2 categories: systemic adjunct treat- Makharita et al, 2012
ments relelvant adverse events and interventional pro-
cedures relevant adverse events. Systemic treatments
were more likely to result in gastrointestinal symptomes, Pasqualucci et al, 2000
dizziness, or headache, while injection-relevant com- Van et al, 2008
plications such as hypotension, bradycardia, change in

=3

Kreavski Skvarc at al, 2010

Lee at al, 2016

=3 | =3 | =3

Makharita et al, 2015

@ =@ @~ |~ |@| = | @ |Random sequence generation (selection blas)

voice, dysphagia, dro.wsmess, _or headache were more Fig. 3. Risk of bias summary: the review authors’ judgments
concerned about for interventional treatments. about each risk of bias item for each included study.
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Fig. 4. Forest plot of comparison: (1) supplemental therapy plus routine treatment versus placebo plus routine treatment outcome,

(1.1) the presence of PHN 3 months.
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Fig. 5. Forest plot of comparison: (2) supplemental therapy plus routine treatment versus placebo plus routine treatment outcome,
(2.1) the presence of PHN 6 months after the onset of the acute herpetic rash.
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Fig. 6. Forest plot of comparison: (3) supplemental therapy plus routine treatment versus placebo plus routine treatment outcome,
(3.1) the presence of PHN 12 months after the onset of the acute herpetic rash.

Systemic Adjunct Treatments Relevant in the gabapentin group were dizziness (15.4%), dys-
Adverse Events pepsia (13.5%), and nausea (13.5%), and in the control

Two of the 3 trials performing systemic adjunct group the most common adverse events were dyspepsia
treatments reported relevant adverse events. Lee et (12.2%) and nausea (10.2%). Krcevski Skvarc et al (40)
al (32) reported that the most common adverse events reported that the most common adverse event was dry
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(4.1) nonserious adverse events.

Fig. 7. Forest plot of comparison: (4) supplemental therapy plus routine treatment versus placebo plus routine treatment outcome

mouth (65.5%) in their research, and a higher overall
incidence of adverse events was seen in the pregabalin
group than in the placebo group (52% vs. 36%, respec-
tively). Eight patients withdrew from the trial because
of adverse events (5 from the pregabalin group and 3
from the placebo group).

As one patient may have more than one symptom,
the overall incidence of adverse events in each group
was not available in all of the studies. We conducted
a meta-analysis of the most common side effect: dizzi-
ness. The results show that the patients in the systemic
treatment groups suffered more dizziness than the
patients in the placebo group (RR 2.45, 95%Cl 1.16 to
5.17) (Fig. 7).

Interventional Procedures Relevant Adverse
Events

Five of the included trials reported adverse events
related to interventional procedures. However, be-
cause most of the adverse events were procedure-re-
lated and different procedures have different relevant
adverse events, a meta-analysis was not available;
therefore, we made a descriptive analysis as follows.
Compared to patients who received standard therapy
or placebo treatment, patients who received a single
paravertebral injection had a higher risk of suffering
hypotension, bradycardia, and vasovagal attack. Stel-
late ganglion blockade was more likely to result in
voice change and dysphagia. Patients were more likely
to have their epidural catheter come out and suffer
from perforation of the dura mater after epidural
catheterization and more likely to suffer from dizzi-
ness, flushness, headache, and backache after epidural
injection.

Only 13 patients who received epidural catheter-
ization in the study done by Pasqualucci et al (41) failed
to complete therapy due to the adverse events. Of the

13 patients, 3 of them suffered from frequent sweat-
ing, fainting spells, neck pain or stiffness, one of them
had paresis of the left leg and oliguria, and the remain-
ing 9 patients’ epidural catheter came out. All of these
adverse effects resolved completely.

Subgroup Analysis: Different Categories of
Treatments

Primary Outcomes:

Systemic Adjunct Treatments:

The subgroup meta-analysis of 3 trials that com-
pared supplemental systemic adjunct therapy to place-
bo, with a total of 202 participants, shows that supple-
mental tricyclic anti-depressants (e.g., amitriptyline) or
anti-epileptic drugs (e.g., gabapentin, pregabalin) did
not play an important role in preventing the occurrence
of PHN in 3 months after inclusion (RR 0.76, 95%Cl 0.46
to 1.26, P = 0.29) (Fig. 8).

Interventional Procedures:

The subgroup meta-analysis of 6 trials that com-
pared supplemental interventional procedures with
placebo, with a total of 1,460 participants, shows that
interventional procedures prevented the occurrence of
PHN in 3 months after inclusion (RR 0.45, 95%Cl 0.26 to
0.80, P = 0.0001) (Fig. 8).

Secondary Outcomes:

Systemic Adjunct Treatments:

Only one trial with 72 participants in this subgroup
reported the incidence of PHN in 6 months after the
acute rash presence. Although the result showed that
the early treatment of older patients with acute HZ by
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Fig. 8. Forest plot of comparison: (1) subgroup analysis outcome, (1.2) the presence of PHN 3 months after the onset of the acute

low-dose amitriptyline (25 nag) can prevent PHN after 6
months, 15.8% of the patients still reported pain in the
amitriptyline group and 35.3% still reported pain in the
control group. However, the beneficial effect was not
seen in the meta-analysis (RR 0.45, 95% Cl 0.19 to 1.06,
P =0.07) (Fig. 9).

Interventional Procedures:

Five included trials, with 1,313 participants, re-
ported the development of PHN in 6 months after the
acute rash presence. The results show that the early
treatment of patients with nerve block or percutane-
ous electrical nerve stimulation (PENS) at the acute
phase of shingles can prevent the prevalence of PHN
at 6 months (RR 0.41, 95%Cl 0.20 to 0.87, P = 0.02)
(Fig. 9).

Sensitivity Analysis

Significant heterogeneity (1> > 50%) was present
both in the primary outcome analysis and the second-
ary outcome analysis, therefore we used a random-
effects model in these meta-analyses. After perform-
ing subgroup analyses, there was still significant
heterogeneity in the primary and secondary outcome
analyses in the interventional procedures subgroup (I?

=80% and |2 = 78%, respectively). To identify the pos-
sible reasons for heterogeneity, we made a sensitivity
analysis by omitting all of the 9 trials one-by-one and
repeating the calculation with the remaining trials.
The results show that the study done by Pasqualucci
et al (41) had high heterogeneity (when omitting this
study the 12 changed from about 70% to about 30%,
while omitting the other trials the 1> almost had no
change). The possible reason for this is that the study
done by Pasqualucci et al (41) involved patients with
a serious presentation of pain, which is known as one
of the risk factors of PHN, while the other trials in-
volved patients with moderate to severe pain or had
no limitation.

After omitting the study with high heterogeneity,
the primary outcome that supplemental therapies used
at the early stage prevented the development of PHN
in 3 months after inclusion did not change (RR 0.65,
95%CI 0.47 to 0.90 in overall analysis; RR 0.53, 95%Cl
0.31 to 0.91 in interventional procedures subgroup
analysis). The second outcome that the effect of the
early use of supplemental therapies on preventing the
occurrence of PHN in 6 months after inclusion was still
significant in the overall analysis (RR 0.58, 95%Cl 0.36
to 0.93), but changed from significant (RR 0.83, 95% Cl
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Fig. 9. Forest plot of comparison: (2) subgroup analysis outcome, (2.2) the presence of PHN 6 months after the onset of the acute

0.711t0 0.96, P=0.01) to not significant (RR 0.99, 95% Cl
0.83 to 1.17, P = 0.89) in the interventional procedures
subgroup analysis.

Discussion

Antiviral agents and analgesics are parts of the
current standard therapy for acute HZ according to the
3-step WHO pain ladder guidelines. Although the stan-
dard therapy can accelerate the resolution of inflam-
mation and tissue injury, reduction of the severity of
symptoms associated with acute HZ, and PHN severity
and its duration, it does not reduce the incidence of
PHN. Supplemental therapies such as tricyclic antide-
pressants, anticonvulsants, and local anesthetics are
commonly used to relieve the acute pain and, at the
same time, may reduce the incidence of PHN. Several
relevant studies evaluated the efficacy of these supple-
mental treatments for preventing PHN. The differing
results prompted us to conduct this systematic review
of RCTs.

Summary of Main Results

We included 9 RCTs that evaluated relevant end-
points of HZ and PHN. From there, 3 of them compared
tricyclic antidepressants or anticonvulsants therapy with
the control group and the remaining 6 trials compared
interventional procedures with the control group. The
result is robust in that the early use of supplemental
therapy can significantly prevent the development of

PHN in 3 and 6 months after the acute rash presence
(the results of the overall analysis was consistent with
that of the sensitive analysis). The evidence is moder-
ate in that the early use of supplemental interventional
procedures such as nerve block or epidural injection
can significantly reduce the incidence of PHN. There is
also moderate evidence that shows that the early use
of supplemental systemic treatments has no significant
effect on preventing PHN.

Moreover, the severity of pain, quality of life, and
tolerability of adverse events can help evaluate the
efficacy of these methods on preventing PHN. A sig-
nificant decrease in VAS values was reported in all of
the 9 trials when compared to the basic values, but the
decrease slopes of the pain scores were similar between
the experimental group and the control group in 5 of
them. In the trial that assessed the quality of life 6 and
12 months after inclusion, the result indicated that the
quality of life improved in both of the groups, but the
difference between the groups did not reach statistical
significance at each assessment time. Serious adverse
events were not reported in any of the trials during the
study period. Neurologic symptoms such as dizziness
and gastrointestinal symptoms such as dyspepsia were
more common in the gabapentin or pregabalin group
than in the control group. Relevant adverse events such
as hypotension, bradycardia, voice change, dysphagia,
drowsiness, or headache during or after interventions
were more common in the interventional procedures
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groups. Thirteen patients in the interventional pro-
cedures group failed to complete therapy due to the
adverse events, but all of these events were nonserious
and improved immediately or several days after symp-
tomatic supportive treatments.

Agreements and Disagreements

There has been only one systematic review and one
meta-analysis that identified the effect of the treat-
ment of acute HZ on preventing PHN, and most of the
trials assessed in those analyses were included in our
review.

Alper et al (42) published an overview of clinical
trials to determine if any treatment towards acute HZ
alters the occurrence of PHN. The treatments reviewed
in that analysis included oral acyclovir, famciclovir, vala-
cyclovir, steroids, oral amitriptyline, and PENS. The re-
sults show that the evidence that current interventions
(especially oral antiviral agents and the use of steroids)
prevent or shorten PHN was limited, but amitriptyline
and PENS is promising on preventing PHN, though the
evidence was insufficient. However, the result of our
meta-analysis shows that oral amitriptyline, gabapen-
tin, or pregabalin has no significant effect on prevent-
ing PHN. Considering the heterogeneity of different
drugs and the small number of trials, the evidence was
limited as well. Well-designed and larger trials of the
effect of amitriptyline and gabapentin on preventing
PHN should be conducted in the future.

Jang and colleagues (43) performed a meta-analysis
to evaluate if interventional pain management proce-
dures during the acute phase of HZ could prevent PHN
in the elderly. It involved the same 5 trials included in
our interventional procedures subgroup, but the latest
trial was not included. The results are consistent with
ours in that the early use of interventional procedures

can prevent PHN in 3 months after acute rash presence
in elderly patients. However, the meta-analysis did
not assess the results of the quality of life and adverse
events, which play a significant supporting role in
evaluating the usefulness of interventional procedures.

Limitations

Firstly, there were only a few RCTs published, and
most of the RCTs lacked adequate allocation conceal-
ment or blinding. Secondly, we limited the language to
English, which may have led to the omission of pub-
lications that were published in non-English journals.
Thirdly, we did not create a funnel plot due to the small
number of studies, which may limit the value of the
identification of publication bias. Moreover, some of
the data was insufficient and unable to be pooled in
a meta-analysis, such as the quality of life (the patient-
oriented outcome) which was absent in almost 90%
of the trials. Finally, our study was limited to patients
who had normal immune functions and who had re-
ceived standard antiviral agents as needed; therefore,
the effect of the early use of supplemental therapy in
patients who did not receive antiviral therapy and in
patients with immune disorders is unknown.

ConcLUSION

This meta-analysis demonstrates that the early use
of supplemental therapies can significantly reduce the
incidence of PHN. The subgroup analysis shows that
supplemental interventional procedure is beneficial on
preventing PHN, while supplemental systemic adjunct
treatment is not. The early use of interventional pro-
cedures for acute pain may be the preferred choice for
patients without contraindication, but the evidence for
both is moderate. Further studies of high-quality RCTs
are required.
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Table S1. The characteristics of the excluded studies [ordered by study ID].

Study

Reason for Exclusion

Balakrishnan et al, 2001
(44)

RCT, but the control group was treated with oral aspirin

Bareggi et al, 1998 (50)

Confirmed not a true RCT
The control group was treated with oral aspirin.
The outcomes did not include the incidence of PHN.

Bruni et al, 1984 (45)

The control group was treated with intramuscular neuramide.
The outcomes did not include the incidence of PHN.

Castelli et al, 1986 (54)

The outcomes did not include the incidence of PHN.

Dworkin et al, 2009 (55)

The observation period was only 28 days.
The outcomes did not include the incidence of PHN.

Fujii et al, 2010 (65)

The study was not in English.

Guo et al, 2007 (66)

The study was not in English.

Harding et al, 1986 (56)

The outcomes did not include the incidence of PHN.

Higa et al, 1998 (57)

The observation period was only 60 min.
The outcomes did not include the incidence of PHN.

Hwang et al, 1999 (51)

Confirmed not a true RCT

Isbary et al, 2014 (58)

The outcomes did not include the incidence of PHN.

Jensen-Dahm et al, 2011
(59)

The observation period was only 6 h.
The outcomes did not include the incidence of PHN.

Kanodia et al, 2011 (60)

The observation period was only 4 wks.
The outcomes did not include the incidence of PHN.

Kanodia et al, 2012 (61)

The observation period was only 1 mo.
The outcomes did not include the incidence of PHN.

Liang et al, 2015 (46)

RCT, but the control group was treated with oxycodone

Lin et al, 2008 (62)

The observation period was only 4 wks.
The outcomes did not include the incidence of PHN.

Manabe et al, 2004 (47)

RCT, but the control group was treated with intermittent epidural boluses

Opstelten et al, 2004 (68)

The same data as the Van et al, 2006 study (34)

Opstelten et al, 2006 (69)

The same data as the Van et al, 2006 study (34)

Siedler et al, 1999 (67)

The study was not in English.

Song et al, 2002 (52)

Confirmed not a true RCT

Stepanoviz et al, 2015 (63)

The outcomes did not include the exact incidence of PHN.

Tenicela et al, 1985 (64)

The outcomes did not include the incidence of PHN.

Wang 2002 (53)

Confirmed not a true RCT

Xu et al, 2014 (48)

RCT, but the control group was treated with locally injected lidocaine
The outcomes did not included the incidence of PHN.

Xetal, 2016 (49)

RCT, but the control group was treated with intramuscular methylcobalamin in addition to local lidocaine injection

Table S2. The risk of bias in each included study.

Bias

Authors’ Judgment

Support for Judgment

Random sequence generation (selection bias)

Low risk

A computer-generated randomization code was used.

Allocation concealment
(selection bias)

Unclear risk

The method of allocation concealment was not described.

Blinding of participants and personnel

Double-blind was unavailable because it does not mimic the sensation

(performance bias) SIEONES provided by the electrical stimulation associated with PENS therapy.
1;1::;1 ing of outcome assessment (detection Low risk The assessment was performed by a blind observer.

Incomplete outcome data (attrition bias) Low risk There were no pts lost to follow-up.

Selective reporting (reporting bias) Low risk The outcomes listed in the methods section were all reported.
Other bias Low risk No other potential bias was found.
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