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Background: Acute pain is a risk factor for developing postherpetic neuralgia (PHN), the most
common complication of herpes zoster (HZ). Supplemental analgesics are frequently used in the
treatment of acute herpetic pain. However, there are insufficient data regarding when to begin
supplemental analgesics, and it is unknown whether the delayed use of supplemental analgesics
increases the risk of PHN in high-risk patients.
Objectives: This study aimed to evaluate the association between initial time of supplemental pain
management and the risk of PHN in high-risk patients.
Study Design: Retrospective study.
Setting: The Department of Anesthesiology and Pain Medicine, Second Affiliated Hospital, Zhejiang
University School of Medicine.
Methods: We performed a retrospective study between May 13, 2017 and August 8, 2018 in our
clinic. Multivariable logistic regression analysis was conducted to examine the independent factors
associated with PHN. Supplemental pain management was defined as any use of opioids, tricyclic
antidepressants, or nerve blocks. A subgroup analysis was conducted in patients who received
supplemental pain management within the first 30 days of onset. According to the initial time of
supplemental pain management, patients were divided into 2 groups: the early treatment group
(≤ 14 days), and the late treatment group (> 14 days). The clinical outcomes in these 2 groups was
compared for propensity score (PS) matching.
Results: A total of 134 patients with HZ aged 50 years or older with moderate to severe pain were
enrolled in this study. The delayed initiation of supplemental pain management (> 14 days) (odds
ratio, 4.11; 95% confidence interval, 1.69-9.92; P = 0.002) and severity of rash (odds ratio, 2.93;
95% confidence interval, 1.22-7.01; P = 0.016) were independent factors associated with PHN. In
the subgroup analysis, after PS matching, there were no significant differences in the baseline clinical
parameters between the early and late treatment groups. The incidence of PHN was significantly
lower in the early treatment group than the late treatment group (36. 4% vs. 72.7%; P = 0.015).
Reduction in pain was also greater in the early treatment group.
Limitations: The findings identified in the present study are specific to the patients who were
relatively older and with moderate to severe pain. It is impossible to determine from our study
whether younger individuals and individuals with mild acute pain will benefit from early supplemental
treatments. Furthermore, because of the retrospective nature of the study, there may be some
confounders that could not be controlled. Further prospective studies with larger sample sizes and
longer follow-up periods are needed.
Conclusions: The early use of supplemental pain management may decrease the risk of PHN. It
might therefore be beneficial to consider administering supplemental pain management earlier in
older patients with moderate to severe acute herpetic pain.
Key words: Herpes zoster, postherpetic neuralgia, analgesia, opioid, nerve block, tricyclic
antidepressant
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H

erpes zoster (HZ) results from the replication of
latent varicella-zoster virus in sensory neurons
(1). Although rash is its most prominent
feature, both acute and chronic zoster-associated pain is
its most debilitating symptom (2,3). The persistent pain
after the rash onset > 90 days is known as postherpetic
neuralgia (PHN) (4).
Acute pain occurs in at least 95% of patients over
50 years of age with HZ. At least 40% of patients with
pain consider the pain to be severe (5). It is important
to understand that the effect of HZ on quality of life
in older patients is directly related to pain intensity (68). The primary goal of treating HZ in the elderly is to
reduce or eliminate acute pain and prevent PHN (6,8).
Antiviral agents and corticosteroids are the mainstay
of therapy to accelerate healing of HZ and relieve
pain, as well as other personalized pain-management
modalities as needed (9,10). For mild pain, analgesics
such as paracetamol and ibuprofen are appropriate. For
moderate to severe pain, if antiviral agents combined
with oral analgesics are not sufficient, supplemental
pain medication should be considered (10). The most
effective means of pain management during acute HZ
is still underinvestigated.
Few randomized placebo-controlled clinical trials
have found the efficacy of supplemental pain managements such as anticonvulsants, opioid analgesics, tricyclic antidepressants, or nerve blocks in reducing acute
pain and on preventing PHN (11-15), but there are insufficient data regarding when to begin supplemental
pain medication. In the treatment of HZ, dermatologists
tend to hesitate to provide early active management of
pain associated with HZ (16). In most cases with moderate to severe herpetic acute pain, supplemental analgesics may be considered when the pain control with
antiviral medication and oral analgesics is inadequate
(7). More and more guidelines recommend that early

Table 1. Inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

• Diagnosed with herpes zoster
• Age ≥ 50
• Acute pain intensity ≥ 4
[evaluated by the numeric
rating scale (NRS): 0-10 reflects
from no pain to maximum
imaginable pain]
• Disease duration < 90 days after
the rash onset

•F
 irst treatment time exceeds
14 days after rash onset
•A
 bsence of 3-month followup data

Acute pain intensity was defined as the most severe pain from the
prodromal phase to the first 2 weeks.
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aggressive pain management should be considered if
the baseline pain severity is moderate to severe or if the
patient has other risk factors for PHN (2,17), although
the evidence was weak. The goal of this study was to
estimate the association between initial time of supplemental pain management and the occurrence of PHN in
patients with high risk of PHN.

Methods
Setting and Patients
This retrospective study was approved by the
institutional review board (IRB) of Second Affiliated
Hospital of Zhejiang University, School of Medicine, a
tertiary, academic medical center. Considering the retrospective nature of the study, the informed consents
from the patients were waived by the IRB.
We reviewed the medical records of patients who
were diagnosed with HZ, and who received medical
treatment at the Department of Pain Clinic between
May 13, 2017 and August 8, 2018. The criteria for inclusion and exclusion are shown in Table 1.

Data Collection and Outcomes
We collected demographic data and clinical findings such as age, gender, presence of prodromal pain,
duration of prodromal pain, dermatome affected, severity of skin lesion, intensity of acute pain, and underlying systemic diseases from the medical records. Acute
pain intensity was defined as the most severe pain from
the prodromal phase to the first 2 weeks (18). The category and initial time of each treatment modality was
also retrieved from the medical record. Choice of treatment was dependent on the patients’ clinical status and
their symptoms following routine clinical standards. We
defined the treatment modality of supplemental pain
management as any use of opioids, tricyclic antidepressants, or nerve blocks. Time to treatment was defined
as the duration between the onset of rash and the initial use of each treatment modality.
Pain in the affected dermatome was recorded for 3
months after rash onset using the Numeric Rating Scale
(NRS-11) pain score either in person or by telephone.
PHN was defined as the presence of pain with NRS-11
≥ 3 after 90 days of rash onset. A patient with pain intensity of NRS-11 < 3 or a patient whose treatment was
terminated owing to pain disappearance was defined
as non-PHN (19). Any complication that occurred within
3 months was recorded. All data were collected by a
research nurse not involved in the study.
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Statistical Analyses
Quantitative variables were expressed as means
and standard deviations or as medians and interquartile
range, as appropriate. Frequency and proportion were
used for qualitative data. Quantitative variables were
compared between groups by the t test or the Mann–
Whitney U test, and categorical data by the Pearson
chi-square test or the Fisher exact test.{
A multivariable logistic regression analysis was
applied to identify the independent factors of PHN.
The results are presented as odds ratios (ORs) and 95%
confidence intervals (CI). The receiver-operating characteristic (ROC) analysis was used to obtain a cutoff
point to construct categorical variables from continuous
data. To evaluate the impact of early and late use of
supplemental pain management on clinical outcomes,
subgroup analysis was developed in patients who received supplemental pain management within the first
30 days of onset. The incidence of PHN and intensity of
pain at different follow-up times were compared based
on propensity score-matched samples. Propensity scores
were calculated using a multivariable logistic regression
model based on the baseline demographic and clinical
characteristics difference between the early and late

groups. Matching process was performed in 1:1 ratio
by the nearest neighboring method.
A P < 0.05 was considered statistically significant.
All analyses were completed with SPSS 22.0 (IBM Corporation, Armonk, NY).

Results
Independent Factors Associated with PHN
A total of 370 patients visited the pain clinic for
HZ during the study period. Among them, 159 patients
met the initial inclusion criteria. According to the exclusion criteria, 25 patients were excluded. Of these patients, 12 received their first treatment beyond 14 days
of rash onset, and 13 patients did not have sufficient
follow-up data. A total of 134 patients were included
in our analysis (Fig. 1).
The overall demographic and clinical characteristics are shown in Table 2. Seventy-eight women
(58.2%) and 56 men (41.8%), with a mean age of 64.0
years (± 9.2 years; range, 50-89 years) were included in
the study. The most common region of rash localization was thoracic followed by trigeminal. Patients with
PHN reported higher intensity of pain (P = 0.029), were

Assessed for Eligibility
(n = 370)

Not eligible
(n = 211)

Patients included
(n = 159)
Patients Excluded (n = 25)
• Delay of treatment > 14 days (n = 12)
• No follow-up data recorded (n = 13)

Final dataset
(n = 134)

Fig. 1. Patient flow diagram.
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Table 2. Demographic and clinical characteristics of patients with and
without PHN.

Characteristics

Non-PHN
(n = 74)

PHN
(n = 60)

P value

Age, year

64.0 ± 9.3

64.1 ± 9.0

0.932

Male, n (%)

31 (41.9)

25 (41.7)

0.979

Prodromal pain, n (%)

54 (77.1)

47 (81.0)

0.591

3 (1-6)

3 (2-4)

0.390

4.6 ± 3.1

4.4 ± 2.8

0.768

3 (2-5)

3 (1-4)

0.046

9 (12.2)

11 (18.3)

Duration of prodromal pain, day
Intense of prodrome
Delay in diagnosis, day
Rash location, n (%)
Trigeminal

0.667

Cervical

5 (6.8)

6 (10.0)

Thoracic

48 (64.9)

33 (55.0)

Lumbar

9 (12.2)

6 (10.0)

Sacral

3 (4.1)

4 (6.7)

Severe rash, n (%)

26 (35.1)

42 (70.0)

< 0.001

Acute pain

7.2 ± 1.7

7.9 ± 1.5

0.029

Comorbidities, n (%)
Diabetes mellitus

5 (6.8)

11 (18.6)

0.039

Malignant tumor

7 (9.6)

6 (10.2)

0.911

Autoimmune disease

2 (2.7)

6 (10.2)

0.139

Numerical variables are present as mean ± standard deviation or medians
(interquartile range). Abbreviation: PHN, postherpetic neuralgia.

Table 3. Treatment received during the acute phase of HZ.

Treatment

Non-PHN
(n = 74)

PHN
(n = 60)

P value

57 (95.0)

1.000

Patients of each treatment modality, n (%)
Antiviral medication

70 (94.6)

NSAIDs / paracetamol

33 (44.6)

17 (28.3)

0.072

Corticosteroids

12 (16.2)

14 (23.3)

0.381

Anticonvulsants

72 (97.3)

54 (90)

0.139

Opioids

41 (55.4)

34 (56.7)

1.000

Tricyclic antidepressants

25 (33.8)

28 (46.7)

0.156

Nerve blocks

13 (17.6)

16 (26.7)

0.214

Time to treatment of each treatment modality, day
Antiviral medication

3 (2-5)

3 (1-4)

0.225

NSAIDs / paracetamol

4 (2-7)

9 (1-14)

0.252

Corticosteroids

4 (3-7)

3 (1-6)

0.297

Anticonvulsants

4 (2-7)

3 (1-7)

0.471

Opioids

7 (4-14)

15 (7-21)

0.017

Tricyclic antidepressants

8 (3-16)

16 (8-21)

0.026

Nerve blocks

7 (5-19)

20 (14-26)

0.017

Anticonvulsants include gabapentin and pregabalin. Opioids include tramadol
and oxycodone with acetaminophen. Tricyclic antidepressants include amitriptyline and duloxetine. Nerve blocks include peripheral nerve block, sympathetic
ganglion block and extradural block.
Abbreviation: PHN, postherpetic neuralgia; NSAIDs, non-steroidal antiinflammatory drugs.
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more likely to suffer from severe rash (P < 0.001),
and were more likely to have diabetes mellitus (P
= 0.039) than patients without PHN. The delay in
diagnosis was shorter in patients with PHN than
without PHN (P = 0.046). The most common choice
of analgesic agent used during the acute phase
of HZ was anticonvulsants (94%) followed by
opioids (56%) and tricyclic antidepressants (40%),
as shown in Table 3. There were no significant
differences in the treatment modalities received
within the first 30 days of rash onset between
patients with and without PHN. The only difference between the groups was that the timing to
initiation of opioids, tricyclic antidepressants, and
nerve blocks was significantly earlier in patients
without PHN than in patients with PHN (7 vs. 15
days, P = 0.017; 8 vs. 16 days, P = 0.026; 7 vs. 20
days, P = 0.017, respectively).
Independent factors associated with PHN
was identified by multivariable logistic regression
analysis. We used supplemental pain management to represent the use of opioids, tricyclic
antidepressants, and nerve blocks. If any opioids, tricyclic antidepressants, and nerve blocks
were used, supplemental pain management was
considered used. As summarized in Table 4, the
analysis indicated that severe rash (OR, 2.93; 95%
CI, 1.22-7.01; P = 0.016) and delayed initiation of
supplemental pain management (> 14 days) (OR,
4.11; 95% CI, 1.69-9.92; P = 0.002) were independent factors associated with PHN.

Characteristics of the Early and Late
Supplemental Pain Management Groups
A total of 92 patients received supplemental
pain management within the first 30 days of rash
onset. Based on the multivariate analysis and the
ROC analysis, patients were divided into 2 groups
according to the initial time of supplemental pain
management: the early treatment group (≤ 14
days, n = 62), and the late treatment group (> 14
days, n = 30). Before propensity score matching,
the patients in the late treatment group tended
to have higher proportion of severe rash, rash
localized to the trigeminal region, and diabetes
mellitus (Table 5). Because of the baseline heterogeneity between the 2 groups, we generated
further propensity score-matched samples. After
propensity score matching, no significant differences existed between these 2 groups in any of
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the clinical parameters, except for the initial time of
supplemental pain management (Table 5).

Early Start of Supplemental Pain
Management Leads to Greater Pain Relief,
and Reduction of PHN Presence
Compared with the propensity score-matched
late treatment group, the early treatment group had
lower pain intensity after 2 weeks and 3 weeks of rash
onset (4.5 ± 2.4 vs. 6.1 ± 1.9, P = 0.025; 3.6 ± 3.2 vs. 6.2
± 2.2, P = 0.003, respectively) (Fig. 2). The incidence
of PHN was significantly lower in the early treatment
group than in the late treatment group (36. 4% vs.
72.7%; P = 0.015).
The most common adverse effects were dizziness
followed by somnolence, nausea, constipation, and dry
mouth. Severe adverse events were not reported in either groups. Although the frequency of adverse effects

within the first 30 days of onset were higher in the early
treatment group, the differences were not statistically
significant (dizziness: 40.9% vs. 18.2%,P = 0.099; somnolence: 13.6% vs. 4.5%, P = 0.607).
Table 4. Multivariate analysis of PHN.

Factor

OR

95 % CI

P value

Age (per year)

0.99

0.95-1.04

0.775

Delay in diagnosis (per day)

0.97

0.81-1.16

0.733

Severe rash

2.93

1.22-7.01

0.016

Acute pain

1.13

0.84-1.52

0.420

Diabetes mellitus

2.81

0.65-12.03

0.163

Delayed initiation of
supplemental pain
management (> 14 days)

4.11

1.69-9.92

0.002

Abbreviation: CI: confidence intervals; OR: odds risks; PHN,
postherpetic neuralgia.

Table 5. Characteristics of patients use supplemental pain management within 30 days after rash onset.

Before match
Characteristics

After match

The early group
(n = 62)

The late group
(n = 30)

P value

64.8 ± 10.2

64.3 ± 7.8

0.787

Male, n (%)

23 (37.1)

13 (43.3)

0.566

Prodromal pain, n (%)

45 (77.6)

26 (89.7)

0.243

4 (2-6)

3 (2-4)

0.332

4.6 ± 3.1

4.9 ± 2.7

3 (2-6)

3 (1-4)

Age, year

Duration of prodromal pain, day
Intense of prodrome
Delay in diagnosis, day
Rash location, n (%)

The early group The late group
(n = 22)
(n = 22)
66.1 ± 10.0

P value

64.0 ± 8.3

0.454

7 (31.8)

9 (40.9)

0.531

16 (72.7)

19 (90.5)

0.240

3 (0-6)

3 (2-4)

0.990

0.631

4.4 ± 3.3

4.8 ± 2.4

0.686

0.252

3 (2-4)

3 (1-5)

0.923

0.109

0.729

Trigeminal

6 (9.7)

8 (26.7)

1 (4.5)

Cervical

5 (8.1)

2 (6.7)

3 (13.6)

3 (13.6)
2 (9.1)

Thoracic

41 (66.1)

12 (40.0)

14 (63.6)

11 (50.0)

Lumbar

7 (11.3)

5 (16.7)

3 (13.6)

4 (18.2)

Sacral

3 (4.8)

3 (10.0)

1 (4.5)

2 (9.1)

Severe rash, n (%)

25 (40.3)

21 (70.0)

0.008

13 (59.1)

13 (59.1)

1.000

Acute pain

7.7 ± 1.5

7.8 ± 1.7

0.727

7.7 ±1.3

7.4 ± 1.6

0.502

Comorbidities, n (%)
Diabetes mellitus

5 (8.1)

7 (23.3)

0.053

5 (22.7)

3 (13.6)

0.698

Malignant tumor

8 (13.1)

2 (6.7)

0.488

0

2 (9.1)

0.488

Autoimmune disease

3 (4.9)

2 (6.7)

1.000

2 (9.1)

1 (4.5)

1.000

Time to supplemental pain
management, day

5 (3-7)

20 (18-24)

< 0.001

4 (3-8)

20 (18-25)

< 0.001

19 (30.6)

21 (70)

<0.001

8 (36.4)

16 (72.7)

0.015

Clinical outcome
PHN

Numerical variables are present as mean ± standard deviation or medians (interquartile range).
Abbreviation: PHN, postherpetic neuralgia.
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Discussion
To our knowledge, this is the first study designed
to evaluate the association between timing of supplemental pain management initiation and the risk of
PHN. Multivariable analysis in this study revealed that
delayed initiation of treatment with opioids, and/or tricyclic antidepressants, and/or nerve blocks is associated
with the development of PHN. In patients with similar
clinical status, compared with the late use of supplemental pain management (> 14 days of rash onset), the
early use decreased the risk of PHN.
Patients with acute herpetic pain require urgent
analgesics, not only for the relief of symptoms, but also
for the prevention of PHN. The main reason for PHN has
been shown to be ongoing painful signal input during
the acute inflammatory phase, which causes central
nervous system changes that generate chronic pain
(20). Recently, attempts to reduce the incidence of PHN
have been bolstered by the findings of clinical trials
that anticonvulsants, opioid analgesics, tricyclic antidepressants, or nerve blocks are effective treatments for
HZ (21-23). However, it remains unknown when supplemental pain managements should be started.
In the present study, we retrospectively analyzed
134 elderly patients with moderate to severe herpetic
pain at our clinic. Although there were no significant
differences in the treatment modalities between patients with and without PHN, the number of days until
the start of opioids, tricyclic antidepressants, and/or
nerve blocks after rash onset was significantly earlier
in the patients without PHN than in patients with PHN.
In addition, the multivariable analysis revealed that the
delayed use of supplemental pain management was 1
of 2 independent factors associated with PHN.
This study revealed early initiation of supplemental
pain managements decreased the incidence of PHN in
patients with moderate to severe acute pain. This association was confirmed by propensity score matching
analysis. After propensity score matching, the baseline
clinical parameters were similar between the early
and late treatment groups, but the incidence of PHN
was significantly lower in the early treatment group.
We speculate that the reason for lower rates of PHN
with earlier use of supplemental pain management is
because of the following: good pain control during
the acute phase reduces the initiation phase of central
hyperexcitability evoked by nociception and lessens
the likelihood that some subsequent factor(s) maintain
abnormal central processing (18,20). As shown in Fig.
2, the pain intensity was similar at rash onset between
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the 2 groups. In the early treatment group, after use of
supplemental analgesics, the pain relief was fast, and
the mean pain intensity was mild at 21 days after rash
onset. The pain in the late treatment group continued
to be severe until 28 days after rash onset. Although
the average pain intensity of both groups fell to mild
after 2 months of rash onset, the ongoing severe pain
lead by delayed administration of adjuvants resulted in
the increased risk of PHN.
Anticonvulsants were the most commonly prescribed analgesics for the treatment of increasing
severity of pain at the acute phase of HZ, given the
neuropathic component of herpetic pain (24). The
preventative effect of gabapentin on PHN promoted
Green and Stratman to recommend dermatologists to
begin prescribing gabapentin in addition to antivirals in
healthy patients with HZ who are > 50 years of age and
have pain scores > 4 out of 10 (25,26). Anticonvulsants
were used widely “off-label” in combination with antiviral agents at the time of zoster diagnosis (27), which
was consistent with our situation. However, primary
care physicians did not routinely prescribe opioids, tricyclic antidepressants, and nerve blocks, especially at the
early stage of HZ. The analgesic effect of gabapentin or
pregabalin at a starting dosage may be not enough for
patients whose acute pain begins suddenly and severely
(14). Early use of additional analgesics such as opioids,
tricyclic antidepressants, and nerve blocks may provide
appropriate pain relief. Thus we defined any use of
opioids, tricyclic antidepressants, and nerve blocks as
a single treatment modality named supplemental pain
management and evaluated whether the early use of
supplemental pain management would decrease the
prevalence of PHN.
We defined the early use of supplemental pain
management as within 14 days of symptom onset based
on the ROC analysis in the present study. This timing
is consistent with the recommendation that the first 2
weeks after rash onset is the time that treatments have
the greatest benefit (28). For these reasons, it is acceptable that the cutoff date was 14 days in the present
study and may be in future clinical treatment studies.
This study has several limitations. First, because
of the retrospective nature of the study, there may be
some confounders that could not be controlled. Second, these findings are specific to the relatively older
and with moderate to severe pain. The associations
found in this study may differ in younger individuals
and individuals with mild acute pain. It is impossible
to determine from our study whether such individu-
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Fig. 2. Pain intensity at different follow-up time points. *P < 0.05, compared between groups at the same time point.

als will benefit from early supplemental treatments or
whether antiviral agents with oral analgesics might be
efficacious. Third, we defined supplemental pain management as any use of opioids, tricyclic antidepressants,
and nerve blocks. The treatments were not uniform.
We could not identify the specific effects of each treatment on PHN. Our final limitation is a small sample size
and short follow-up period. Further prospective studies
with larger sample sizes and longer follow-up periods
are needed.
Dermatologists and primary care physicians are
the ideal sentinels for the early management of HZ
and the prevention of PHN. They should not only pay
attention to expediting rash healing but also to achieving painlessness, considering that pain intensity is the
most important determinant of reduced quality of
life (29,30). Supplemental pain management such as

www.painphysicianjournal.com

opioids, tricyclic antidepressants, or nerve blocks were
considered to be effective in treating herpetic pain and
preventing PHN, but the premise of the validity was
early use. Rapid pain control may enhance the probability of a better long-term outcome. Choosing which
treatment modality is best should be determined on a
case-by-case basis. The treatment of elderly patients is
complicated, thus early consultation to a pain therapist
may be required (10).

Conclusions
In summary, for patients aged 50 years or older
with moderate to severe pain, delayed initiation of
supplemental pain management was associated with
PHN. We conclude that supplemental pain management may reduce the risk of PHN when used early in
the disease course.
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