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Background: Incidence of postherpetic neuralgia (PHN) increases with age. Epidural block in pa-
tients with herpes zoster (HZ) is expected to decrease the risk of PHN. The purpose of this study
was to evaluate the effectiveness of epidural block on PHN incidence in a population-based
study. Methods: This was a retrospective matched cohort study and data were sourced from the
Korean National Health Insurance Service. The study cohort comprised 427 patients diagnosed
with HZ who received epidural block within 30 days after a diagnosis of HZ. The matched control
cohort included 427 patients without epidural block and were randomly matched to the study
cohort at a 1:1 ratio based on covariates such as sociodemographic factors. The log-rank test
was used to assess differences in the incidence of PHN. Cox proportional hazards regression
models were used to estimate the hazard ratio (HR) for subsequent PHN, while controlling for
potential comorbidities. Results: Among the 854 sampled patients, 30 (7.03%) from the study
cohort and 18 (4.22%) from the match-control developed PHN during follow-up. There were no
significant differences in the incidence of PHN between the two cohorts (p=0.08). Cox propor-
tional hazard regressions showed that the HR for PHN in patients with epidural block was 1.66
(95% confidence interval, 0.91-3.02; p=0.10). Conclusion: Our study indicates that epidural
block did not effectively prevent PHN. However, further studies are needed to determine the ef-
fect of epidural block in patients with HZ for the prevention of PHN.
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INTRODUCTION

Herpes zoster (HZ) is a viral disease characterized by a painful ve-
sicular rash involving one or more adjacent dermatomes.” HZ is
caused by the reactivation of varicella-zoster virus (VZV). This vi-
rus is dormant in the cells of the dorsal root ganglia following the
resolution of chickenpox.]) VZV reactivation occurs in patients
with reduced cell-mediated immunity due to aging or immuno-
suppressive conditions.” The affected skin area can be extremely
painful, and healing of the skin and pain resolution generally take
2-3 weeks.”” In some patients, residual pain can persist beyond

the pathological healing process, resulting in postherpetic neural-

gia (PHN).” In PHN, pain persists even after the skin lesions have
healed.”

The incidence of PHN in patients with HZ varies from 5% to
more than 50%, depending on the PHN definition and study de-
sign. The degree of pain varies from mild to severe, and pain per-
sists for > 1 year in approximately 30% of patients.z) As pain be-
comes chronic, PHN can negatively affect patient quality of life
and cause physical, occupational, and social disabilities.” Addition-
ally, such patients are at high risk of developing mental health
problems such as anxiety, depression, and sleep disturbances.”
Since PHN is common in older adults, its incidence is expected to

. . . . . 7
increase in the upcoming aging soc1ety. )
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Therefore, it is important to prevent PHN and control acute vi-
ral infections and associated pain while treating patients with acute
HZ. Owing to the complex pathophysiology of PHN, various
strategies have been proposed for its prevention. These include an-
tiviral agents, vaccines, corticosteroids, anticonvulsants, and anti-
depressants. However, recent studies have demonstrated the limit-
ed efficacy of these strategies in preventing PHN.”

The application of somatic neural blocks during the acute phase
of HZ has also been attempted to prevent PHN.” Some studies
have suggested that neural blocks in patients with HZ can prevent
PHN."” However, other studies have not demonstrated the effec-
tiveness of neural blocks in PHN."*"" The epidural block is one of
the most frequently performed neural blocks in patients with HZ.
The present study assessed the effect of epidural blocks on PHN
in a large cohort from the Korean national population-based data-
set.

MATERIALS AND METHODS

Study Design

We conducted a population-based retrospective cohort study of
patients with HZ in Korea using data sourced from the Korean
National Health Insurance Service (KNHIS) between January 1,
2002, and December 31, 201S. This study evaluated whether epi-
dural block could cause differences in the incidence of PHN in pa-
tients with HZ. The included patients were represented by the fol-
lowing diagnostic names: “zoster without complications,” “zoster

with other complications,” “zoster ocular disease,” and “zoster with

other nervous system involvement.”

Data Source

The data for this study were obtained from the KNHIS. The KN-
HIS is a national health insurance program established by the Ko-
rean government in 1963 that archives almost all healthcare data in
a central database. The National Health Insurance Service is a
compulsory healthcare plan for all Koreans, and qualified citizens
are covered under this scheme through either employee or com-
munity-based plans. Because all Korean residents receive a unique
identification number at birth, the medical records of any patient
are not duplicated or omitted.

We used the Sample Research Database version 2 (NHIS-2020-
2-116), which includes information on medical care utilization for
approximately one million representative Koreans randomly se-
lected from the total NHIS claim dataset (2002-2015). This data-
base comprises various standard codes, including disease codes,
codes for diagnostic and therapeutic procedures, medication
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codes, and duration of admission. The disease codes were based
on the Korean Standard Classification of Diseases Eighth Revision
(KCD-8), which is the Korean version of the International Classi-
fication of Diseases Tenth Revision (ICD-10). The codes for vari-
ous procedures were based on those in the Korean Health Insur-
ance Classification of Procedures in Medicine (KHICPM).

Ethics Statement
The Sample Research Database consisted of de-identified second-
ary data for research purposes. Hence, patient consent was not re-
quired for access to the database. This study was approved with a
waiver for patient written consent from the Institutional Review
Board of Konyang University Hospital, Daejeon, Korea, in Febru-
ary 2020 (No. KYUH 2020-02-010).

This study complied the ethical guidelines for authorship and
publishing in the Annals of Geriatric Medicine and Research.”

Study Population

We first identified patients diagnosed with HZ (KCD-8 codes:
B02.2, B02.3, B02.8, B02.9) as the study cohort. The date on
which the patients were first diagnosed with HZ was defined as the
index date. To enhance the validity of the HZ diagnosis, this study
included only cases in which antiviral agents were prescribed at the
time of HZ diagnosis. We then excluded patients who had been di-
agnosed with PHN by excluding patients diagnosed with PHN
(KCD-8 codes: G53.0) before the index date and those diagnosed
with HZ and PHN at the same time on the index date. Subse-
quently, patients diagnosed with PHN within 30 days or >180
days were excluded, based on the index date. Among these pa-
tients, we included only those treated between 2003 and 2014, in-
cluding a 1-year washout period. To exclude the effects of other
procedures, we excluded patients who had undergone other inter-
ventions such as sympathetic block (KHICPM codes: LA261,
LA361, LA366, and LA367), paravertebral block (KHICPM
codes: LA352), and subarachnoid block (KHICPM codes:
LA210), > 180 days after the index date. All patients included in
this study were adults (aged > 20 years) (Fig. 1).

Intervention and Control Cohort

A comparison cohort from KNHIS was selected to evaluate the ef-
fectiveness of epidural block on the occurrence of PHN after HZ.
Patients who underwent epidural block (KHICPM codes: LA
223-227,LA321, LA322) within 30 days based on the index date
were identified. We then randomly selected patients who did not
undergo epidural block by propensity score matching (PSM) in a
1:1 ratio with the study cohort who underwent epidural block.
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KNHIS-NSC Database from 2002 to 2015

(a random sample of 1,021,208 Koreans)
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Patients with HZ diagnosis and antiviral agent
(n=79,772)

o

o
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Adult patients with HZ diagnosis and antiviral

~

. Excluded patients with PHN diagnosis prior to HZ diagnosis (n=2,124)

. Excluded patients with HZ and PHN diagnosis at the same time (n=10,601)
. Excluded patients with PHN diagnosis within 30 days or after 180 days
v based on HZ diagnosis date (n=4,248)

Identified patients with HZ diagnosis from 2003 to 2014 (n=46,865)
Excluded patients with other neural block within 180 days based on HZ
diagnosis date (sympathetic nerve block: n=166, paravertebral block: n=48,
subarachnoid block: n=0)

Excluded missing data of sociodemographic variables (sex: n=3,

age: n=163, residence: n=0, household income: n=1,976, disability: n=0)

. Excluded patients under 20 years old (n=2,729)

Eligible Criteria

agent between 2003 and 2014
(n=41,780)

N

A 4

1:1 matched population
(n=854; Matched 427 HZ patients in each group)

w

Patients matching based on epidural block or not

. Identifying patients with epidural block within 30 days of HZ diagnosis

. Estimating propensity scores for patients with epidural block using index
date, sex, age, urbanization level, income level, disability, number of
outpatient visits, and hospitalization

. Matching patients with epidural block to those with non-epidural block in
a 1:1 ratio using estimated propensity scores

Fig. 1. Cohort identification. This figure shows the order using inclusion and exclusion criteria to identify study cohorts. KNHIS-NSC, Korean
National Health Insurance Service-National Sample Cohort; HZ, herpes zoster; PHN, postherpetic neuralgia.

Covariates

The PSM was based on index date, sex, age ( <50, 50-79, and
> 80 years), residence urbanization level (1 “most urbanized” to 3
“least urbanized”), household income level (low, middle, high),
disability, number of outpatient visits, and hospitalization during
the follow-up period according to the sociodemographic charac-
teristics. These variables were considered potential confounders
for PHN development.”) To minimize selection bias, we attempt-
ed PSM between the cohort groups for confounding variables. In

14 .
) we consid-

addition, based on the findings of previous studies, ”
ered respiratory disease (chronic obstructive pulmonary disease,
asthma, other chronic lower respiratory diseases), diabetes melli-
tus (DM), cancer, autoimmune disease (theumatoid arthritis, SLE,
Crohn’s disease, ulcerative colitis), and severe immunosuppressive
status (human immunodeficiency virus, lymphoma, leukemia,

multiple myeloma) as additional potential confounders for PHN.

Outcomes

Our primary outcome measure was the difference in the incidence
of PHN for 180 days from the index date between the two cohorts.
By limiting the timing of PHN diagnosis from 30 to 180 days after
the index date,z’]s'lg) we examined the direct effect of epidural
blocks performed within 30 days of the index date on PHN occur-
rence. Our secondary outcome measure was the risk of PHN asso-

ciated with potential confounding factors.

Statistical analysis

Despite being based on administrative data sources, we calculated
sample sizes to ensure that the study analysis was feasible. Based
on a pilot study, to detect a difference in the incidence of PHN be-

tween the groups, the estimated sample size with a type I error of
0.05 and a power of 90% was 246.

The study endpoint was the date of PHN diagnosis, end of fol-
low-up (180 days from the index date), or death. Log-rank tests
were used to assess differences in the incidence of PHN, while Ka-
plan—Meier curves were used to calculate the 180-day PHN inci-
dence rates between the cohort groups. After adjusting for dis-
ease-related potential confounders (respiratory disease, DM, can-
cer, autoimmune disease, and severe immunosuppressive status),
stratified Cox proportional hazards modeling (stratified by sex,
age, residence urbanization level, household income level, disabili-
ty, number of outpatient visits, hospitalization) was used to calcu-
late hazard ratios (HR) and corresponding 95% confidence inter-
vals (CI) for subsequent PHN. The HRs associated with potential
confounding factors were confirmed using a stratified Cox propor-
tional hazards model. SAS Enterprise Guide 6.1M1 (SAS Institute
Inc., Cary, NC, USA) was used for all statistical analyses. Statistical
significance was set at p < 0.0S.

RESULTS

This study identified 41,780 eligible patients with HZ diagnosis
and antiviral agent use, 427 of whom underwent epidural blocks.
‘We matched these to 427 patients without epidural blocks in a 1:1
ratio (Fig. 1).

Table 1 shows the sociodemographic characteristics and medical
conditions of the individuals in the study and control cohorts. Of
the 427 patients in each group, most patients were aged 50-79
years—epidural group of 328 (76.8%) and comparison group of
342 (80.1%)—and approximately 65% were female—282
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Table 1. Patient characteristics
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Variable Comparison (n=427) Epidural block (n=427) p-value

Sex 0.62
Male 153 (35.8) 145 (34.0)
Female 274 (64.2) 282 (66.0)

Ages (yr) 0.51
<49 68 (15.9) 79 (18.5)
50-79 342 (80.1) 328(76.8)
>80 17 (4.0) 20 (4.7)

Residence 0.42
Seoul 60 (14.1) 72 (169)
Other metropolitans 133 (31.1) 120 (28.1)
Rural and small cities 234(54.8) 235(55.0)

Annual household income (million KRW) 0.87
<30.0 (low) 86 (20.1) 90(21.1)
30.1-69.9 (middle) 158 (37.0) 151 (35.4)
>70.0 (high) 183 (42.9) 186 (43.6)

Disability 091
No 378(88.5) 380 (89.0)
Yes 49 (11.5) 47(11.0)

Number of outpatient visit 0.66
1 time 104 (24.4) 98 (23.0)
2-3 times 150 (35.1) 143 (33.5)
>4 times 173 (40.5) 186 (43.6)

Hospitalization 0.52
No 418(97.9) 414(97.0)
Yes 9(2.1) 13(3.0)

RD 0.00*
No 171 (40.0) 114 (26.7)
Yes 256 (60.0) 313(73.3)

DM 0.00*
No 270 (63.2) 221(51.8)
Yes 157 (36.8) 206 (48.2)

Cancer 0.52
No 381(89.2) 374 (87.6)
Yes 46 (10.8) 53(12.4)

AD 0.00*
No 344 (80.6) 297 (69.6)
Yes 83(194) 130(30.4)

SIS 0.04*
No 21(4.9) 9(2.1)
Yes 406 (95.1) 418(97.9)

Data area expressed as the mean or number (%).

KRW, Korean won; RD, respiratory disease; DM, diabetes mellitus; AD, autoimmune disease; SIS, severe immunosuppressive status.

*p<0.05.

(66.0%) and 274 (64.2%), respectively. Compared with the com-
parison group, patients with epidural blocks had more comorbidi-
ties including respiratory disease, DM, autoimmune disease, and
severe immunosuppressive status (Table 1).

The 180-day PHN incidence rate in the patients included in the
study was 5.62% (48/854; 95% CI, 4.14-7.45). Of the 427 pa-
tients in each group, 30 (7.03%) in the epidural group and 18

(4.22%) in the comparison group advanced to PHN. The Kaplan-
Meier curve is shown in Fig. 2. The log-rank tests revealed no sig-
nificant differences in the incidence rates of PHN between the two
cohorts (p=0.08) (Fig. 2).

Table 2 shows the HR for PHN associated with the potential
confounding factors. Females, older adults, and residents living in
rural areas tended to have an increased risk of developing PHN.
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Additionally, respiratory and autoimmune diseases, along with a
severe immunosuppressive status, increased the risk of PHN.
However, the HRs associated with these factors were not signifi-
cant. Meanwhile, as the number of outpatient visits increased ( > 4
times), and in the case of hospitalization, the HR of PHN was sig-
nificantly higher—3.55; 95% CI, 1.37-9.17; p=0.01; and 3.08;
95% CI, 1.03-9.21; p = 0.04, respectively.

Table 3 presents the unadjusted and adjusted HRs for PHN for
the cohorts. After adjusting for respiratory disease, DM, cancer,
autoimmune disease, and severe immunosuppressive status, strati-
fied Cox proportional hazard regressions showed that the HR for
PHN diagnosis within the 180-day period for patients with epi-
dural blocks was 1.66 (95% CI, 1.91-3.02; p=0.10) that of com-
parison patients (Table 3).

DISCUSSION

This population-based matched case-control study explored the
effectiveness of epidural blocks for PHN prevention in the Korean
population. We observed that the epidural block group did not
show a decreased incidence of PHN compared to that in the con-
trol group. Epidural blocks have been used for decades to treat
HZ-associated pain and prevent PHN, and their positive effects on
preventing PHN have been reported in several studies.””"**” A re-

cent systematic review recommended epidural blocks to prevent

Intervention == Comparison == Epidural

T 006

N

2

S 004

=

‘_g“ 0.02 Log rank p=0.08

S 0.00 ¢ T T T T T T T T T T T T
0 15 30 45 60 75 90 105 120 135 150 165 180

Time (day)

Fig. 2. Cumulative hazard ratio of postherpetic neuralgia (PHN) in
patients with and without epidural block. There was no statistically
significant different between the two cohorts.

PHN in patients with HZ and showed that continuous or repeated
epidural blocks significantly reduced the incidence of PHN.”
However, the conclusion of a review conducted by the Internation-
al Association for the Study of Pain Neuropathic Pain Special In-
terest Group (NeuPSIG) disagreed with this conclusion.”” This
may be due to the lack of high-quality randomized controlled stud-
ies on the effects of epidural blocks on PHN. In addition, several
studies have failed to demonstrate the effectiveness of epidural

5,7,24)

blocks in preventing PHN.

Table 2. Risk of postherpetic neuralgia associated with potential

confounding factors
Confounder Cox-regression”
HR (95% CI) p-value

Sex (female) 1.67 (0.91-1.98) 0.10
Ages (yr)

<49 1.0

50-79 1.52(0.58-3.98) 0.40

>80 1.70 (0.37-7.86) 0.50
Residence

Seoul 1.0

Other metropolitans 1.08 (0.41-2.85) 0.88

Rural and small cities 1.39 (0.57-3.40) 0.47
Annual household income (million KRW) 0.87

<30.0 (low) 1.0

30.1-69.9 (middle) 0.5(0.21-1.17) 0.11

>70.0 (high) 1.07 (0.53-2.14) 0.85
Disability (yes) 1.15 (0.49-2.73) 0.75
Number of outpatient visit

1 time 1.0

2-3 times 1.23 (0.42-3.65) 0.71

> 4 times 3.55(1.37-9.17) 0.01*
Hospitalization (yes) 3.08 (1.03-9.21) 0.04*
RD (yes) 1.11 (0.58-2.14) 0.74
DM (yes) 0.85 (0.46-1.58) 0.62
Cancer (yes) 0.44 (0.13-1.46) 0.18
AD (yes) 1.16 (0.61-2.22) 0.65
SIS (yes) 1.12(0.15-8.39) 091

HR, hazard ratio; CI, confidence interval; KRW, Korean won; RD, respiratory

disease; DM, diabetes mellitus; AD, autoimmune disease; SIS, severe immu-

nosuppressive status.

“Multivariable stratified Cox regression analysis.

*p<0.05

Table 3. Incidence and risk of postherpetic neuralgia associated with epidural block

Cox-regressiona)

Unadjusted p-value Adjusted p-value
Comparison (n=427) 1.00
Epidural block (n=427) 1.69 (0.94-3.03) 1.66 (0.91-3.02) 0.10

Values are presented as hazard ration (95% confidence interval).

YStratified Cox proportional hazard regressions (stratified on sex, age, urbanization level of residence, household income level, disability, number of outpatient vis-
its, hospitalization) with adjusting comorbidities (respiratory disease, diabetes mellitus, cancer, autoimmune disease, severe immunosuppressive status).
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This discrepancy in the findings is probably due to the absence
of a consensus on PHN definition. Although PHN has been de-
fined as persistent pain after the healing of an HZ rash,zo) no clini-
cal cutoff points for its diagnosis have been established. Generally,
PHN is defined as pain persisting for >3 months”*"" after the di-
agnosis of HZ; however, the clinical cutoff points for PHN diagno-

11,25,26 .
%) The absence of a single,

sis vary between 1 and 6 months.
uniform cutoff point could have affected the study results. In addi-
tion, the definition of pain in the diagnosis of PHN remains con-
troversial. The criteria for pain intensity for diagnosis differs be-
tween studies. In each study, based on pain scales (numerical rating
scale or visual analog scale), PHN was defined differently: higher
than 10/100,*'"**” 25/100,” and 30/100.” Furthermore,
PHN has a wide spectrum of symptoms including spontaneous
pain, paroxysmal pain, allodynia, hyperalgesia, and abnormal sen-
sations.”” Therefore, the reported results may have varied depend-
ing on which of these symptoms were included in the PHN defini-
tions.

The pathophysiology of PHN remains unclear.”” In patients
with PHN, damage to the sensory nerve, dorsal root ganglion, and
dorsal horn of the spinal cord has been reported.zq) These injuries
can result in pain, allodynia, and hyperalgesia. This damage may be
attributed to two pathophysiological mechanisms: deafferentation
and sensitization. Deafferentation is the interruption or destruc-
tion of afferent connections of nerve cells. Reactivation of VZV in
the dorsal root ganglion can lead to inflammation, resulting in se-
quential edema, increased intrafascicular pressure, and neural de-
struction.” Sensitization is an abnormal state of responsiveness or
increased gain in the nociceptive system. Peripheral nociceptors
can induce ongoing discharge after acute tissue injury, which sub-
sequently affects the neurons of the dorsal horn ganglion, leading
to hyperexcitability and hypersensitivity.” Epidural blocks are ex-
pected to be effective in PHN by preventing deafferentation and
sensitization. Epidural blocks using local anesthetics (with or with-
out steroids) reduce inflammation and prevent profound sympa-
thetic stimulation. These effects may prevent a decrease in in-
traneural blood flow and subsequent ischemic neuronal dalnage.g'g)
In addition, the analgesic effects of epidural blocks can prevent
central sensitization by stopping the continuous accumulation of
nociceptive inputs.]s)

However, the use of epidural blocks in our study did not demon-
strate any significant differences in the preventive effects on PHN.
These results may be attributed to the absence of standardized
guidelines for epidural block in patients with HZ, such as the tim-
ing of intervention and frequency, number, duration, and types of
local anesthetics with or without steroids, as previously reported.”
Itis well recognized that, for the best efficacy, HZ treatment should
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be started as soon as possible. Many researchers have suggested
that an epidural block appears to exhibit efficacy if performed
within 10-15 days of HZ diagnosis.zo) Once reactivated, VZV
damage can extend centrally to the dorsal horn of the spinal cord,
with central lesions generally appearing in 9-12 days.m) Therefore,
if possible, an epidural block should be performed within 2 weeks
of HZ diagnosis. In clinical practice, epidural blocks are not rou-
tinely applied to HZ treatment and are considered only in patients
at high risk for PHN or in the absence of a response to other HZ
treatments. Hence, epidural blocks are often delayed in HZ treat-
ment. In our study, 66.5% (n=284) of patients underwent epidur-
al block within 14 days of HZ diagnosis, whereas 33.5% (n=143)
of patients were administered the block after 14 days. Epidural
blocks conducted later (15-30 days after HZ diagnosis) may have
negatively affected PHN prevention.

The technique employed for the epidural block may have affect-
ed the results of this study. Previous reports have documented that
continuous epidural catheters or repeated single-shot techniques
reduce the incidence of PHN.” In comparison, a single-shot epi-
dural block may be insufficient to prevent the accumulation of
continuous nociceptive input. Therefore, continuous or repeated
epidural blocks are necessary to effectively prevent PHN.” How-
ever, continuous epidural blocks requiring a catheter are limited in
clinical practice because of the risk of infection and the probability
of hospitalization. In this study, 98.2% (n=397) of patients under-
went epidural blocks more than twice; hence, it is unlikely that the
number of epidural blocks affected our results. Meanwhile, the rate
of continuous epidural block was 7.3% (n = 30). Although the pro-
portion of continuous epidural blocks was low, both continuous
and repeated single-shot epidural blocks are expected to be effec-
tive in preventing PHN. Therefore, it seems that this wouldn’t have
had a decisive effect on our study results.

Among the potential confounders related to PHN in this study,
the age-related risk of PHN did not increase significantly. Howev-
er, previous studies reported an increased risk of PHN with
age.m’m) This discrepancy may be attributed to the fact that our
study included a matched cohort. The study findings cannot be
generalized as the patients were matched based on epidural block.
Thus, the demographic characteristics of the study population may
have differed. Meanwhile, as the number of outpatient visits in-
creased, as well as the cases of hospitalization, the risk of PHN was
significantly higher in our study. Patients with severe symptoms
such as pain likely visited the hospital more frequently, many of
whom progressed to PHN. Similarly, considering that the epidural
group showed more comorbidities such as respiratory disease,
DM, autoimmune disease, and severe immunosuppressive status,

due to the severe symptoms of HZ, epidural block may have been
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more likely to be performed.

The limitation of this study was its retrospective nature based on
the National Sample Cohort of the KNHIS. The KNHIS database
does not contain important information such as the location, in-
tensity, and quality of pain or the start time of antiviral agents after
symptom onset, which are covered in the medical records. There-
fore, although the use of antiviral agents is generally reccommended
within 72 hours of HZ onset,” we could not ascertain the time in-
terval between symptom onset and the administration of antiviral
agents. Moreover, the effectiveness of antiviral agents in preventing
PHN has not yet been confirmed.”” In addition, a recent systemat-
ic review and meta-analysis showed that the presence of prodromal
pain, severe acute pain, and severe rash in patients with HZ in-
creased the risk of PHN."” However, we could not adjust for these
potential confounders in this study. Finally, a selection bias may
have affected the study outcomes. As patients with severe zos-
ter-associated pain are more likely to receive intensive treatment
such as epidural blocks, the baseline pain severity may have dif-
fered between the control and epidural block groups.

In conclusion, in our study, the clinical outcome of PHN inci-
dence in patients with HZ did not differ significantly between
those with and without epidural block. This is the first popula-
tion-based cohort study to investigate the preventive effects of epi-
dural block on PHN. Additional studies are required to evaluate
the effect of epidural blocks on PHN incidence. In addition, a con-
sensus-based definition of PHN and standardized guidelines for
epidural block in patients with HZ must be established.
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