L))

Check for
updates

Original Article

A systematic review and meta-analysis of independent risk factors
for postherpetic neuralgia

Haiou Zhou', Zhiguang Wang', Haifei Jin', Xing Chen’, Long Lei'

'Department of Anesthesiology, Zhejiang Rongjun Hospital, The Third Affiliated Hospital of Jiaxing University School of Medicine, Jiaxing, China;
*Department of Dermatology, Zhejiang Rongjun Hospital, The Third Affiliated Hospital of Jiaxing University School of Medicine, Jiaxing, China
Contributions: (I) Conception and design: H Zhou, X Chen, L Lei; (II) Administrative support: Z Wang; (III) Provision of study materials or patients:
H Zhou; (IV) Collection and assembly of data: H Zhou, X Chen, L Lei; (V) Data analysis and interpretation: H Zhou; (VI) Manuscript writing: All
authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Xing Chen. Department of Dermatology, Zhejiang Rongjun Hospital, The Third Affiliated Hospital of Jiaxing University School
of Medicine, 309 Shuangyuan Road, Nanhu District, Jiaxing 314000, China. Email: chenxing08302021@163.com; Long Lei. Department of
Anesthesiology, Zhejiang Rongjun Hospital, The Third Affiliated Hospital of Jiaxing University School of Medicine, 309 Shuangyuan Road, Nanhu
District, Jiaxing 314000, China. Email: Leilong4650@sina.com.

Background: This study aimed to explore the independent risk factors for postherpetic neuralgia (PHN).
Methods: Related studies of PHN risk factors were searched in PubMed for screening and meta-analysis.
In this study, data from studies included were extracted and summarized, including odds ratio (OR) value,
95% confidence interval (CI), P value, sample size, and the number of patients with and without PHN. The
chi-square test was used for heterogeneity test. Sensitivity analysis was conducted by excluding low-quality
studies and using different model analysis.

Results: A total of 14 studies were further screened for meta-analysis, including 4,192 patients with herpes
zoster. Of these patients, 478 (11.40%) had neuralgia and 3,714 (88.60%) did not have neuralgia. Age [OR
=1.59; 95% CI: (1.23, 2.04); Z=3.62; P<0.001], acute severe pain in the herpes stage [OR =1.49; 95% CI: (1.08,
2.08); Z=2.39; P=0.02], prodromal symptoms [OR =2.00; 95% CI: (1.16, 3.44); Z=2.48; P=0.01], and severe
rash [OR =2.40; 95% CI: (1.83, 3.14); Z=6.38; P<0.001] were independent risk factors for PHN. The funnel
chart shows that there is no publication bias or geographic bias in the above independent risk factors. Gender
(Z2=0.37; P=0.71) was not associated with PHN, and the funnel chart shows that there is no publication bias
or geographic bias.

Discussion: Age, acute pain, prodromal symptoms, and severe rash were independent risk factors for PHN.
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Introduction than 1 year, and their pain is distributed along the innervated
area. The incidence rate of herpes zoster is reported to

Postherpetic neuralgia (PHN) is a common sequela of be about 30%, while the incidence rate of PHN is about

herpes zoster (1,2). PHN lacks a unified definition, mainly
referring to the recurrence of pain symptoms after the local
rash subsides or skin lesions heal. However, it should be
emphasized that this pain symptom is different from acute
pain (3). PHN persists after the herpes symptoms disappear

and lasts a long time. Some patients may have pain for more
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12.5% (4) of herpes zoster. At present, the pathogenesis of
PHN is not clear, though it is widely considered to be the
result of the combined action of peripheral nerve injury and
signal changes of the central nervous system. Therefore,
the main treatment measures need to not only block the
excitation transmission of the peripheral nerve but also
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reduce the sensitivity of the central nerve. Nevertheless,
some studies have pointed out that more than half of patients
still cannot relieve pain under the condition of standardized
treatment. PHN significantly reduces the quality of life of
patients (5,6). The risk factors for PHN are complex and
diverse. It is widely believed that age, area at the time of
herpes attack, insufficient antiviral therapy in the early stage,
and severe organic disease are the independent risk factors.
Studies have pointed out that severe immunosuppression
and diabetes can increase the risk of PHN. Symptoms of
systemic lupus erythematosus, recent trauma, and personality
disorder may be related to PHN. Screening for independent
risk factors of PHN and early clinical intervention are of
great clinical significance for reducing the incidence rate of
PHN. The purpose of this study was to search the literature
on the risk factors of PHN and conduct a meta-analysis to
provide a clinical decision-making basis for the prevention of
PHN. We present the following article in accordance with
the PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-3028).

Methods
Literature retrieval

Based on the characteristics of PubMed’s strong timeliness,
high inspection rate, and only for documents in multiple
languages, the relevant research literature on PHN
was retrieved through PubMed. The search terms were
(“postherpetic neuralgia” or “herpetic neuralgia” or
“postherpetic pain”) and (“risk factors” or “related factors”).

Literature screening

The inclusion criteria were as follows: (I) the purpose of the
research was to explore, analyze, or screen the independent
risk factors of PHN; (II) the research method was to select
independent risk factors by logistic regression analysis,
taking PHN as the dependent variable and clinical factors
as independent variables, including age, sex, pain degree,
precursor symptoms, and rash, among others; (III) the odds
ratio (OR) value and 95% confidence interval (CI) were
calculated, or the OR value could be calculated; (IV) the
literature has been published.

The literature exclusion criteria were as follows: (I)
data had significant errors, errors, or low reliability;
(II) improper use of literature research statistics; (I11)
documents were repeatedly published or only used for
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academic meetings and exchanges; (IV) the main content
of the literature deviated from the research direction of
this paper; (V) the literature did not contain the relevant
elements of this study. A total of 14 studies were included in
this meta-analysis (1,5,7-18).

Document data sorting

In this paper, a researcher independently extracted and
sorted the data in the literature, including the OR value
of relevant variables, 95% CI, P value, sample size, and
the number of patients with and without PHN. Two other
researchers checked the extracted data.

Literature quality evaluation

In this paper, three researchers evaluated the quality of the
included literature. The Newcastle-Ottawa scale (NOS) was
used as the evaluation standard, where 0 to 3 points were
judged as low quality, 4 to 6 points were regarded as medium
quality, and 7 to 9 points were considered high quality.
The quality evaluation was carried out independently by
researchers. In case of inconsistency in the results of literature
quality, the researchers would discuss and reach an agreement.

Heterogeneity test and sensitivity analysis

Heterogeneity test

Chi-square test is used for heterogeneity test. When the
corrected I’>50% of the degree of freedom, it is judged that
there is heterogeneity between different studies. When the
corrected I°<50), it is judged that there is no heterogeneity
analysis between different studies. For heterogeneity, the
random effects model is used for meta-analysis. When there
is heterogeneity between the studies, the random effects
model is used; when there is no heterogeneity between the
studies, the fixed effects model is used.

Sensitivity analysis

"This study uses methods such as excluding low-quality studies
and using different model analysis to conduct sensitivity
analysis. After excluding relevant documents, the heterogeneity
test was repeated, and the combined analysis model was
selected. If there is no significant change in the results after
the exclusion, the sensitivity is low and the results are credible.
If the results change significantly after the exclusion, it
indicates that the sensitivity is high and the robustness of the
results is low, indicating that there are important and potential
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Figure 1 Literature search and selection are included in the meta-analysis flow chart.

bias factors related to the effect of intervention measures, and

further clarifying the source of disputes.

Statistical analysis

The data were statistically analyzed by Cochrane software
RevMan5.3. The OR value of variables and 95% CI were used
to statistically describe the effect size. P<0.05 was statistically
significant. In this study, the chi-square test was used to
test the heterogeneity of the included literature. When the
I’ corrected by degrees of freedom was more than 50%,
it indicated heterogeneity between the literature, and the
random effects model was used. If the I’ corrected by degrees
of freedom was <50%, there was no heterogeneity between
the literature, and the fixed effects model was adopted.

Results
Retrieval results and literature quality evaluation

According to the relevant subject words, 189 publications
related to PHN risk factors were retrieved through
PubMed. According to the literature screening criteria, 14

© Annals of Palliative Medicine. All rights reserved.

studies were further selected for meta-analysis. Logistic
regression analysis was used to screen the independent risk
factors of PHN. A total of 4,192 patients with herpes zoster
were included in the 14 studies, including 478 (11.40%)
patients with neuralgia and 3,714 (88.60%) patients without
neuralgia. Among the 14 studies, 3 were high quality,
11 were medium quality, and 0 were low quality. The
document screening flowchart is shown in Figure 1.

Age is an independent risk factor of PHN

Eleven of the 14 studies used age as an independent variable
to explore its relationship with PHN. In this study, age was
combined and calculated. Taking age <60 as the reference,
there was heterogeneity among the 11 studies (x’=26.37;
P=0.003; I’=62%). The results of the meta-analysis
using the random effects model showed that age was an
independent risk factor for PHN [OR =1.59; 95% CI: (1.23,
2.04)], which was statistically significant (Z=3.62; P<0.001),
as shown in Figure 2. The funnel plot shows that each point
is distributed on both sides within the CI in an inverted
funnel shape, indicating no obvious publication bias or
geographic bias, as shown in Figure 3.
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Figure 2 Meta-analysis of age as a risk factor of PHN. PHN, postherpetic neuralgia.
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Figure 3 Funnel plots of the meta-analysis of age as a risk factor
for PHN. PHN, postherpetic neuralgia.

Acute severe pain is an independent risk factor of PHN

Among the 14 studies, 12 took acute severe pain in the
herpetic period as an independent variable to explore its
relationship with PHN. There was heterogeneity among
the 12 studies (’=38.19; P<0.001; I’=71%). Meta-analysis
using the random effects model showed that acute severe
pain in the herpetic stage was an independent risk factor
for PHN [OR =1.49; 95% CI: (1.08, 2.08)], which was
statistically significant (Z=2.39; P=0.02), as shown in
Figure 4. The funnel plot shows that each point is
distributed on both sides within the CI in an inverted funnel
shape, indicating no obvious publication bias or geographic
bias, as shown in Figure 5.

Sex is an independent risk factor of PHN

Six of the 14 studies used gender as an independent variable
and men as a reference to explore the relationship between

gender and PHN. There was no significant heterogeneity
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among the 6 studies (’=7.51; P=0.19; I’=33%). The fixed
effects model was used for meta-analysis. The results
showed that gender was not statistically significant as a risk
factor for PHN (Z=0.37; P=0.71), as shown in Figure 6. The
funnel plot shows that the points are distributed on both
sides within the CI in an inverted funnel shape, indicating
no obvious publication bias or geographic bias, as shown in
Figure 7.

Severe rash is an independent risk factor of PHN

Nine of the 14 studies used severe herpes as an independent
variable to explore its relationship with PHN. The
heterogeneity among the 9 studies was not significant
(x’=4.40; P=0.82; I’=0%), and the random effects model was
used for meta-analysis. The results showed that severe rash
was an independent risk factor for PHN [OR =2.40; 95%
CI: (1.83, 3.14)], which was statistically significant (Z=6.38;
P<0.001), as shown in Figure §. The funnel plot shows that
the points are distributed on both sides within the CI in an
inverted funnel shape, indicating no obvious publication
bias or geographic bias, as shown in Figure 9.

Prodromal symptoms are an independent visk factor of
PHN

Four of the 14 studies used prodromal symptoms as
independent variables to explore the relationship between
prodromal symptoms and PHN. The heterogeneity
among the 4 studies was not significant (’=1.32; P=0.72;
I’=0%). The fixed effects model was used for meta-analysis.
The results showed that prodromal symptoms were an
independent risk factor for PHN [OR =2.00; 95% CI:
(1.16, 3.44)], which was statistically significant (Z=2.48;
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Figure 4 Meta-analysis of acute severe pain in the herpes zoster stage as a risk factor of PHN. PHN, postherpetic neuralgia.
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Figure 5 Funnel plots of the meta-analysis of acute severe
pain in the herpes zoster stage as a risk factor for PHN. PHN,

postherpetic neuralgia.

P=0.01), as shown in Figure 10. The funnel plot shows that
the points are distributed on both sides within the CI in an
inverted funnel shape, indicating no obvious publication
bias or geographic bias, as shown in Figure 11.

Discussion

Acute herpes zoster virus infection can cause irreversible
damage to the body’s nervous system, including the central
and peripheral nerves (19). This view has been recognized
and confirmed by many studies, but how nerve damage
occurs is not clear (20,21). Moreover, current studies
have not yet determined the mechanism of acute pain and
persistent pain caused by herpes zoster virus infection (22).
It should be emphasized that PHN is not the continuation
of pain caused by acute herpes zoster over time but is related
to sensory nerve demyelination and scar formation (20).
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Some studies have pointed out that herpesvirus-induced
persistent pain results from both peripheral nerve injury and
continuous action of the virus. First, virus infection leads
to nerve function injury, increased neuronal excitability,
and increased sensitivity to pain. Second, the virus persists
for a long time, and the body cannot remove it efficiently
and quickly (23-25). However, some studies have pointed
out that the incidence of signal processing in the central
nervous system changes after herpes zoster virus infection.
The occurrence of PHN is related to the coordination of
the central nervous system. At present, there is a lack of
effective treatment for PHN. The main treatment goal is to
reduce pain, but research shows that the current treatment
methods are ineffective for more than half of patients. It is
of great clinical significance to explore the independent risk
factors of PHN and carry out early clinical intervention.
This study included 4,192 patients with herpes zoster,
including 478 patients with neuralgia and 3,714 patients
without neuralgia. The incidence rate of PHN was about
11.40%, slightly lower than that reported in the literature
(12.50%). We believe that the incidence rate of PHN in
the epidemiological survey may be lower than the actual
incidence rate, mainly due to the diagnosis. Some patients
with mild PHN may choose to take over-the-counter drugs
to reduce pain symptoms. A small number of patients
with immunosuppressive diseases, such as systemic lupus
erythematosus, leukemia, and AIDS, among others, in
the treatment of primary diseases or special care were
symptomatic treatment while ignoring the diagnosis of PHN.
In this study, the risk factors of PHN were systematically
evaluated by meta-analysis. The results showed that age,
acute severe pain in the herpes zoster stage, prodromal
symptoms, and severe rash were independent risk factors of

Ann Palliat Med 2021;10(12):12181-12189 | https://dx.doi.org/10.21037/apm-21-3028



Zhou et al. The independent risk factors for PHN

Odds Ratio
IV, Fixed, 95% CI

12186
Odds Ratio
Study or Subagroup __log[Odds Ratio] SE_Weight IV, Fixed, 95% CI
Amicizia 2017 0.2546 03821 13.7% 1.29[0.61,2.73]
Chen 2016 0.1044 03312 182% 1.11[0.58,2.12]
Coen 2006 0.8961 0.478 8.8% 2.45][0.96,6.29]
Jung 2004 -0.4308 0.2351 36.2% 0.65(0.41,1.03]
Opstelten 2007 -0.0976 03121 20.5% 0.91[0.49,1.67]
Park 2011 -0.3147 0.8804 2.6% 0.73[0.13,4.10]
Total (95% Cl) 100.0% 0.95[0.72, 1.25]

JR —
R S —
—_—
——
—

Heterogeneity: Chi*=7.51,df=5 (P=0.19), I*=33%
Test for overall eflect Z=0.37 (P=0.71)

001 0.1 1 10 100
Favours [experimental] Favours [control]

Figure 6 Meta-analysis of gender as a risk factor of PHN. PHN, postherpetic neuralgia.
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Figure 7 Funnel plots of the meta-analysis of gender as a risk
factor for PHN. PHN, postherpetic neuralgia.

PHN. Most studies have confirmed age as an independent
risk factor for PHN (23,25). The possible reason is that
cellular immune function decreases with age. When herpes
zoster occurs, the body cannot effectively remove varicella-
zoster virus in the body, the virus level is in a high state
for a long time, the nerve is seriously damaged by virus
damage, and the nerve repair function of elderly patients is
weakened, which finally increases the risk of PHN. Studies
have shown that the incidence rate of PHN in herpes zoster
patients over 50 is about 50%, which is far higher than
the incidence rate of 9% to 13% in other age groups. The
meta-analysis results showed that acute severe pain in the
herpes zoster stage was one of the independent risk factors
of PHN. This result is consistent with some previous
research results. Some studies have pointed out that the
degree of pain in the acute phase is positively correlated
with the severity of nerve injury. The more severe the pain
in the herpes phase, the more severe the degree of nerve
injury, and the risk of PHN increases accordingly. The
local change of the rash site is one of the inducing factors
of nerve injury. Its severity may be related to the degree
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of nerve injury. Severe rashes may promote reactivation of
herpes zoster and more significant nerve damage, resulting
in an increased risk of PHN (26). For the above reasons,
some studies have also taken severe rash as one of the
variables and confirmed that it is an independent risk factor
for PHN (23,27). The results of the meta-analysis showed
that severe rash was an independent risk factor for PHN.
Prodromal symptoms are also an independent risk factor
for PHN, which increases the risk of PHN. Conversely,
prodromal symptoms indicate the early replication of the
herpes zoster virus in the affected ganglion, resulting in
more significant nerve damage. On the other hand, when
prodromal pain but no skin lesions occur, the patient may
delay the treatment time because of an unknown diagnosis.

In addition to these risk factors, this study also found
that gender cannot be determined as an independent risk
factor for PHN. This is consistent with the results of
some other comprehensive studies and individual studies.
The results of all the literatures included in our analysis
indicate that gender is not a risk factor for PHN. There
are some limitations of this study. The possible risk factors
or protective factors of PHN include immunosuppressive
status, early glucocorticoid therapy, vaccine use, and
antiviral therapy, among others. However, due to the small
amount of data in the literature and confounding factors,
this study did not conduct a systematic evaluation. The
literature included in this paper were retrospective analyses,
and there might be recall bias in the follow-up process. In
addition, there is a lack of a unified and precise definition
of PHN. Some studies evaluated all degrees of pain, and
some studies only retained cases of severe pain. PHN with
different pain levels was not stratified in this paper.

In conclusion, the meta-analysis results showed that
age, acute severe pain during herpes zoster, prodromal
symptoms, and severe rash were independent risk factors
for PHN.
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Figure 8 Meta-analysis of severe rash as a risk factor of PHN. PHN, postherpetic neuralgia.
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Figure 10 Meta-analysis of prodromal symptoms as a risk factor of PHN. PHN, postherpetic neuralgia.
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appropriately investigated and resolved.
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