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Background: Herpes zoster (HZ), caused by the reactivation of the
varicella-zoster virus, frequently leads to postherpetic neuralgia (PHN), a
debilitating neuropathic pain condition. Current treatments for acute HZ
and PHN prevention remain suboptimal. This study evaluates the e�cacy
of continuous epidural infusion of anesthetics and steroids combined with
conventional oral medication management (epidural infusion group) vs.
conventional oral medication management (contrast group) alone in managing
acute HZ and reducing PHN incidence.

Methods: A retrospective analysis included 173 acute HZ patients [numerical
rating scale (NRS) score ≥4] treated with epidural infusion group (n = 89)
or contrast group (acyclovir, mecobalamin, and vitamin B1; n = 84). Epidural
infusion group combined lidocaine (0.25%−0.5%, 0.5 ml/h) and betamethasone
(0.3 ml/day) administered via epidural catheter for 3 days. Outcomes assessed
skin lesion recovery, pain relief (NRS scores), PHN incidence, complications, and
patient satisfaction over 3 months.

Results: Epidural infusion group significantly improved skin lesion recovery
(88.43 vs. 79.33% at 1 month, P < 0.001) and rash elimination (98.76 vs. 96.67%
at 1 month, P = 0.039). Pain scores were lower in the epidural infusion group at
all follow-ups (3 days to 3 months, P < 0.05). PHN incidence at 3 months was
reduced with epidural infusion group (11.2 vs. 23.8%, P = 0.028), with higher
complete remission rates (82.0 vs. 61.9%, P = 0.003). Complication rates were
comparable between groups (P > 0.05), and patient satisfaction scores favored
epidural infusion group (3.68 ± 1.01 vs. 4.18 ± 0.83, P < 0.001).

Conclusion: Epidural infusion group demonstrates superior e�cacy in alleviating
acute HZ symptoms, accelerating skin healing, and reducing PHN risk compared
to oral therapy, with comparable safety and higher patient satisfaction. This
approach o�ers a promising strategy for HZ management, warranting further
validation through large-scale prospective trials.
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1 Introduction

Herpes zoster (HZ) is a viral disease characterized by a painful

vesicular rash involving one or more adjacent dermatomes (1).

HZ is caused by the reactivation of latent varicella zoster virus

(VZV), which persists and hibernates in the dorsal root ganglion

(DRG) after the initial infection. The reactivation of VZV leads

to irritation in the nerve distribution area, abnormal sensitization

of nociceptors, and hyperactivity of the central nerve system (2).

VZV reactivation often occurs in patients with low cell-mediated

immunity due to aging or immunosuppression (3, 4). The acute

phase of HZ is currently defined as the period within 30 days of rash

onset. During this period, the impaired skin area may be extremely

painful, and it generally takes 14−21 days for the deflorescence,

healing of the skin lesions and pain resolution (3, 5). If the patient

is not treated timely and appropriately or suffers hypoimmunity in

the acute phase, the residual pain could beyond the pathological

recovery stage, resulting in postherpetic neuralgia (PHN).

As the most common complication of acute HZ, PHN is

considered as a neuropathic condition characterized by refractory

pain, and it is the consequence of inflammatory nerve damage

secondary to VZV reactivation, which destroys the affected central

and peripheral nerves and leads them to undergo inflammation and

an immune responses. The incidence of PHN in HZ patients varies

from 9% to more than 50% (3, 6). Severe physical, psychological,

social, and functional disturbances as consequences of chronic

refractory pain, resulting in a severe reduction in their quality

of life. Therefore, patients at risk of developing PHN should to

be treated aggressively with appropriate therapies. Advanced age,

severe rashes, severe pain, prodrome, and severe pain with HZ are

considered risk factors for PHN (7, 8). This shows that in order

to reduce the occurrence and development of PHN, the timely

intervention in the acute HZ is particularly critical. Currently,

various therapies have been proposed for HZ intervention and

PHN prevention, including antiviral agents, steroids, vaccines,

anesthetics, anticonvulsants, antidepressants etc., through oral,

single, or multiple epidural injections, and epidural block drug-

delivery route (9). However, owing to the complex pathophysiology

of PHN, despite the existence of many treatments, PHN remains

difficult to manage despite the existence of many strategies (10, 11).

Continuous epidural infusion of anesthetics and steroids

has been proposed to mitigate the inflammatory response and

nociceptive input associated with HZ, potentially hindering the

progression to PHN. Epidural administration of local anesthetics

like lidocaine offers targeted pain relief by blocking nerve

conduction at the spinal level, leading to sustained analgesia,

provided significant pain relief and improved quality of life

in patients with HZ during the first 3 months after rash

onset (12). Steroids such as betamethasone, when administered

epidurally, exhibit potent anti-inflammatory properties, reducing

nerve inflammation and associated pain. Combining anesthetics

and steroids in epidural infusions theoretically alleviates the

inflammatory response and the accumulation of nociceptive

input that might aggravate HZ and PHN, possibly retarding HZ

development. Previous studies have reported the effectiveness of

epidural injections or infusion of local anesthetics and steroids

to control zoster-associated pain (ZAP) (13, 14). Despite these

findings, there remains a paucity of research specifically evaluating

the combined continuous epidural infusion of anesthetics and

steroids, in the context of acute HZ treatment. Most existing studies

have primarily focused on pain relief, often overlooking other

therapeutic effects on HZ. Therefore, further research is warranted

to comprehensively assess the potential benefits of epidural

anesthetics and steroids infusion, including its impact on skin

lesion healing, PHN prevention, and overall patient satisfaction.

In this study, a retrospective controlled trial was conducted

to compare the efficacy and safety of continuous epidural

anesthetics and steroids infusion with conventional oral medication

management in the treatment of acute HZ. The therapeutic effects

of epidural anesthetics and steroids infusion for acute HZ was

comprehensively evaluated, rather than focusing solely on pain

relief. Meanwhile, epidural anesthetics and steroids infusion was

demonstrated to be effective in reducing the incidence of PHN.

2 Materials and methods

2.1 Study design and participants

Permission to conduct this study was obtained from the

Institutional Ethics Committee of Wuhan Fourth Hospital,

China (KY2024-197-01). The medical records of patients who

underwent continuous epidural anesthetics and steroids infusion

or conventional oral medication management for acute HZ from

June 2022 to June 2024 were retrospectively analyzed and only

included patients admitted to our pain clinic for ZAP rated

as ≥4 on a numerical rating scale (NRS). Generally, hospital

admission is usually recommended in patients with acute HZ

with obvious symptoms. These patients were included in this

study: epidural anesthetics and steroids were performed at the

patient’s own request in cases of refractory pain after the failure of

oral gabapentin or pregabalin. Patients were excluded if they met

any of these criteria: (1) previous epidural injection or infusion

treatment for HZ within 6 months; (2) present immunosuppressive

status; (3) hemostatic disorders or receiving antiplatelet therapy;

(4) liver function damage or liver failure; (5) kidney function

damage or kidney failure; (6) past or present conditions that may

influence study participation, safety, or interpretation of the study

results, such as cancer, severe diabetes, heart diseases, neurological

disorders, dermatoses, or psychosis; and (7) not an appropriate

study participant, according to the opinion of the investigators. In

addition, to assess the efficacy and safety of continuous epidural

infusion for preventing PHN in HZ acute phase, the cases with

treatment initiation time longer than 1 month after the onset of HZ

were excluded from this current study.

2.2 Procedure

1) Conventional oral medication management: contrast group

Patients in the contrast group received a standard treatment

only, namely conventional oral medication management:

mecobalamin 0.5mg per dose, three times daily; acyclovir 0.2–0.8 g

Frontiers inNeurology 02 frontiersin.org

https://doi.org/10.3389/fneur.2025.1600592
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Dou et al. 10.3389/fneur.2025.1600592

per dose, every 4 h, five times daily; vitamin B1 5mg, three

times daily.

2) Continuous epidural anesthetics and steroids infusion:

epidural infusion group

Patients in the epidural infusion group received epidural

anesthetics and steroids infusion therapy in addition to

conventional oral medication management. Patients were

placed in the prone position on the procedure table, and an aseptic

dressing was applied to the procedure site after full disinfection.

Firstly, under the guidance of C arm X-ray fluoroscopy, an 18G

Tuohy needle was inserted into the interlaminar epidural space at

three levels below the target level (the target level was confirmed

based on the affected dermatomal distribution of rash and pain in

advance). Subsequently, the loss of resistance technique was used

to identify whether the Tuohy needle was accurately placed in the

epidural space. After confirming the above result, a 20G epidural

catheter was inserted through the Tuohy needle into the epidural

space, and contrast agent was injected to identify placement of

the catheter tip in the suitable target position. Finally, continuous

epidural infusion of lidocaine (0.25% in the cervical segment;

0.5% in the thoracolumbar segment) at a rate of 0.5 ml/h was

administered along with daily epidural infusion of betamethasone

(0.3 ml/day) for 3 days via the epidural catheter and the AutoFuser

pump, which is a portable balloon infusion device.

2.3 Data collection

Data retrieved and analyzed from themedical records included:

sex, age, localization of herpes, duration of rash (time between

HZ onset and first treatment), initial area of skin lesions, pain

duration (time between pain onset and first treatment), initial pain

severity (pain rating at first visit, baseline), and the pain rating at 3

days, 1 week, 1 month, and 3 months after the treatments. Patients

reported the severity of their pain by rating it on the NRS (0 = no

pain; 10 = unbearable pain). In addition, the degree of skin lesion

recovery (defined as the percentage of skin lesion area reduced

from HZ onset) and the elimination of rash numbers (defined the

percentage of rash numbers decreased from HZ onset) at 1 week

and 1 month after treatment were also collected. Furthermore,

the number and details of side effects throughout the follow-up

period were also recorded. At the end of follow-up (3 months after

treatment), the information of patient satisfaction was recorded

using 5-point Likert scale scores (1 = significantly aggravated; 2

= slightly aggravated; 3 = no change; 4 = slightly improved; 5 =

significantly improved).

2.4 Outcome measures

The degree of skin lesions recovery and herpes elimination at

1 week and 1 month after treatment were compared to assess the

efficacy of the two therapies for acute HZ. The baseline NRS pain

scores of both groups were compared. To evaluate analgesic effects,

the study compared the pain scores of the two groups at baseline

and after 3 days, 1 week, 1 month, and 3 months after treatment.

Given that the definition of PHN may vary across different studies

or clinical guidelines, for example, some definitions specify that

postherpetic neuralgia is only considered if pain persists for more

than 3 months after shingles, while others set the threshold at

more than 1 month, to determine the effect of the therapies on the

incidence of PHN, the pain rating at 1 and 3months after treatment

was compared with the initial pain rating. Effective remission

was considered as a ≥50% reduction in pain severity since the

initial visit. Complete remission was defined as patients whose NRS

pain score was ≤1 and who no longer needed medical support.

The percentage of patients who achieved effective remission and

complete remission and in each group were compared.

2.5 Statistical analysis

Data are presented as mean ± standard deviations (SD)

for continuous variables. Kolmogorov–Smirnov test was used to

evaluate the normality of demographic data. Comparisons between

the groups were made using an independent t-test for normally

distributed variables, and non-normally distributed variables were

compared using the Mann–Whitney U test. The presence of pain

(at the different time points) in the two groups was compared by

calculating the odds ratio (OR) with 95% CI and tested with the χ
2

test. A repeated measures analysis of variance with the Bonferroni

post-hoc test was used to determine whether the pain score was

significantly reduced at each time point after treatment compared

to that at the baseline within each treatment group, and the

differences in pain scores between the two groups using covariance

analysis. Data were reported as mean ± standard deviation or

median (inter-quartile range) and were analyzed with the Statistical

Package for the SPSS (version 17.0, IBM, Chicago, IL, USA). All

statistical tests were two-tailed, and the threshold for statistical

significance was set at P < 0.05.

3 Results

At first, the study reviewed a total of 191 patients. Eighteen

patients were excluded due to lack of complete follow-up medical

information or did not meet the inclusion criteria. Finally, the

medical records of 173 acute HZ patients were screened and

collected, with 89 patients in epidural infusion group and 84

patients in contrast group.

Patient general and clinical characteristics are summarized

in Table 1. Between the two groups, there were no statistically

significant differences in baseline demographics and clinical

characteristics, including sex, ages, duration of rash, initial area of

skin lesions, pain duration, and initial pain severity (P > 0.05).

To explore the efficacy of the two strategies for acute HZ, the

degree of skin lesion recovery and rash elimination at 1 week and

1 month after treatment were compared. Compared with contrast

group, patients in epidural infusion group had a remarkably higher

degree of lesion recovery and herpes elimination at the two time

points (P < 0.05; Tables 2, 3). The skin lesion recovery area

at 1 month of contrast group was 79.33%, while that of group

epidural infusion was significantly higher than that of contrast
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TABLE 1 Patient characteristics.

Variable Contrast
group
(n = 84)

Epidural infusion
group (n = 89)

P-value

Sex 0.883

Male 34 37

Female 50 52

Age (year) 0.982

≤49 19 (37.37, 23–48) 6 (36.50, 25–43)

50–79 48 (67.75, 54–79) 77 (65.56, 50–79)

≥80 17 (87.06, 80–96) 6 (83.67, 80–89)

Pain

Severity

(NRS score)

6.13± 1.89 6.29± 1.28 0.515

Duration

(days)

20.02± 9.00 18.5± 8.47 0.254

Localization /

Cervical 36 19

Thoracic 40 50

Lumbar 8 20

Duration of

rash

13.25± 6.60 12.15± 6.36 0.264

Area of skin lesion (cm2) 0.439

<20 23 21

20–50 27 37

>50 34 31

P-value, control group compared to the epidural infusion group.

TABLE 2 Recovery of the skin lesion area (%).

Time Contrast
group

Epidural infusion
group

P-value

1 week 32.01± 15.07 37.30± 11.80 0.011

1 month 79.33± 12.45 88.43± 10.54 <0.001

P-value, control group compared to the epidural infusion group.

group (88.43%, P < 0.001). In addition, the rash elimination in

group epidural infusion within 1 week was also significantly higher

than that in contrast group (P < 0.001).

The pain scores at different follow-up times after treatment in

the two groups were compared to evaluate analgesic effects. NRS

pain scores were lower after treatment than before treatment in

both groups at all observation time points. There were significant

differences in the post-treatment pain scores between the two

groups after the 3 days and up to the 3rd months (P <

0.05). Specifically, patients in epidural infusion group displayed

significantly lower pain scores than patients in contrast group

at each follow-up time after treatment (P < 0.05; Table 4 and

Figure 1). Additionally, fewer patients in epidural group reported

ZAP than in contrast group at 1 month after treatment (OR= 0.30,

95% CI = 0.16–0.57, P < 0.001). The RD was −27.7%, meaning

that nearly 3 out of 10 patients who received epidural injections

TABLE 3 Elimination of the rash numbers (%).

Time Contrast
group

Epidural infusion
group

P-value

3 days 11.27± 7.88 21.27± 9.47 <0.001

1 week 41.90± 24.12 62.06± 20.21 <0.001

1 month 96.67± 8.26 98.76± 4.22 0.039

P-value, control group compared to the epidural infusion group.

TABLE 4 Improvement of NRS score after treatment.

NRS
score

Contrast
group

Epidural infusion
group

P-
value

Baseline 6.06± 1.97 5.98± 1.41 0.754

3 days 5.40± 1.80 4.35± 1.01 <0.001

1 week 4.06± 1.60 3.01± 1.01 <0.001

1 month 2.56± 1.72 1.94± 0.70 0.003

3 months 1.12± 1.40 0.75± 0.66 0.031

P-value, control group compared to the epidural infusion group.

FIGURE 1

Overall change of NRS over time. NRS was reduced significantly at
all time points compared to baseline. NRS, numerical rating scale.
***P < 0.001 compared to control group, *P < 0.05 compared to
control group.

would be free from ZAP within 1 month of epidural infusion

compared with patients who receive oral medication only (Table 5

and Figure 2).

Importantly, the information about pain relief in the 3rd

month could contribute to evaluate the effect of the two therapies

for the incidence of PHN. As seen in Table 5 and Figure 2,

at the 3 months after treatment, the incidence of PHN was

significantly reduced in epidural infusion group (P < 0.05), and

10 (11.2%) patients in epidural infusion group reported PHN,

compared with 20 (23.8%) in contrast group advanced to PHN

(OR = 0.41, 95% CI = 0.18–0.93, P = 0.028). The RD was

−9.2%, indicating that epidural infusion was predicted to be

effective in reducing the incidence of PHN compared with oral

administration. The Breslow–Day test was used to assess the
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TABLE 5 Proportion of patients with ZAP at di�erent times (%).

Group 1 week 1 month 3 months

Patients with ZAP

Contrast

group

69/84 (82.1%) 45/84 (53.6%) 20/84 (23.8%)

Epidural

infusion group

38/89 (42.7%) 23/89 (25.8%) 10/89 (11.2%)

P-value <0.001 <0.001 0.028

Risk

RD (95% CI) −39.5% (0.25–0.54) −27.7% (0.13–0.43) −9.2% (−0.04–0.22)

OR (95% CI) 0.16 (0.08–0.33) 0.30 (0.16–0.57) 0.41 (0.18–0.93)

ZAP, zoster-associated pain (NRS ≥ 3); RD, risk difference; OR, odds ratio.

P-value, control group compared to the epidural infusion group.

FIGURE 2

Frequency of ZAP over time. Compared with the control group, the
epidural group had a significantly lower frequency of ZAP. ***P <

0.001 compared to control group, *P < 0.05 compared to control
group.

effect heterogeneity between different dermatomal regions at 1

month after treatment (χ² = 1.74, df = 2, P = 0.419) and

3rd month (χ² = 2.08, df = 2, P = 0.354), no significant

differences were found. Therefore, the Mantel–Haenszel method

was used to calculate the combined effect size. However, the

subgroup data are provided for reference in Table 6. Furthermore,

the Kaplan–Meier curve is shown in Figure 3. The log-rank tests

revealed significant differences in the complete pain relief rates

between the two groups (P = 0.0007, HR = 1.318, CI = 1.078–

1.611; Figure 3). In 3 months after treatment, the percentage

of patients with effective remission (≥50% reduction in pain

severity) was not significantly different between groups (P= 0.540).

However, the percentage of complete remission of PHN was

significantly higher in epidural infusion group than in contrast

group (82.0 vs. 61.9%, OR = 2.81, 95% CI = 1.40–5.64, P = 0.003;

Table 7).

Complication rates (including nausea, vomiting, dysuria,

itching sensation, and hypotension) during treatment were higher

in contrast group than in epidural infusion group. However,

these differences were not statistically significant (all P > 0.05;

Table 8). Importantly, no serious surgery-related complications

were detected in epidural infusion group. The risk-benefit ratios at

1 and 3 months after treatment were 13.7 and 11.8, respectively,

both >1, indicating that the benefits outweigh the risks (Table 9).

Patient satisfaction scores in both groups were collected via

5-point Likert scale. There were remarkable differences between

the two groups at 3 months after treatment. In terms of average

satisfaction scores, the score of epidural infusion group was

significantly higher than that of contrast group (4.18 ± 0.83 vs.

3.68 ± 1.01, P < 0.001; Table 10). In contrast to only 55.9% of

patients in contrast group, 83.1% of patients in epidural infusion

group showed Likert scale reached 4 points and above, whichmeans

the patients in epidural infusion group had higher satisfaction

(Figure 4).

4 Discussion

In this retrospective controlled trial, continuous epidural

anesthetics and steroids infusion exhibited excellent therapeutic

effect about skin lesions and rashes for acute HZ. Additionally,

it could significantly reduce the incidence of PHN with its

noteworthy analgesia for ZAP. During the follow-up of up to

3 months, pain remission manifested persistence accompanied

by a few minor complications, demonstrating the effectiveness

and safety.

The replication and transmission of the VZV in the skin

and nerves lead to the major characteristics of HZ-related

skin lesions and ZAP, and clinical symptoms appear in three

stages: pre-eruptive, acute exsudative, and chronic stage (15–17).

The skin lesions mainly include rashes, erythema, edema, and

subsequent cicatrization. The representative rash and erythema

generally appear after 2–3 days and lasts 3–5 days, affecting

a single dermatome. Eventually, lesions usually heal gradually

within 2–4 weeks after onset, followed by common scarring

and pigmentation (18). HZ occurs worldwide without seasonal

variations of incidence. The incidence increased with age, and

that the severity increased sharply in those older than 60 years,

ranging from 1.2 to 3.4/1,000 person years in young adults and 3.9–

11.8/1,000 person years in elderly people (19, 20). Furthermore,

as the population aging problem in China has entered a stage

of rapid development, the number of HZ cases is expected to

increase substantially. HZ has become a major public health

problem, causing a huge burden on both health services and

society. Therefore, finding a promising and ideal therapy is an

urgent problem to be solved. As the critical complication of HZ,

PHN has attracted attention due to its high incidence and severe

clinical symptoms. Gauthier reported that 19.5% of herpes zoster

patients develop PHN with pain persisting more than 1 month

after HZ onset and 13.7% develop PHN with pain lasting at least 3

months (21). Previous studies have demonstrated that the incidence

of PHN increases with age and affects women more than men

(21–23). Owing to the long duration of pain, PHN has become a

major concern that affects the quality of patients and needs to be

treated seriously.

Although the pathophysiological mechanisms of acute HZ

and PHN are not fully understood, HZ is considered to affect

the skin and peripheral and central nervous systems, resulting in
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TABLE 6 Proportion of patients with ZAP at di�erent times in di�erent dermatomal locations (%).

Dermatomal locations Contrast group Epidural infusion group OR (95% CI) P-value

1 month

Cervical 50.0% (18/36) 36.8% (7/19) 0.79 (0.49, 1.27) 0.351

Thoracic 55.0% (22/40) 26.0% (13/50) 0.61 (0.42, 0.89) 0.005

Lumbar 62.5% (5/8) 15.0% (3/20) 0.44 (0.18, 1.10) 0.012

3 months

Cervical 22.2% (8/36) 21.1% (4/19) 0.99 (0.74, 1.32) 0.920

Thoracic 25.0% (10/40) 10.0% (5/50) 0.83 (0.68, 1.02) 0.058

Lumbar 25.0% (2/8) 5.0% (1/20) 0.79 (0.52, 1.19) 0.122

ZAP, zoster-associated pain (NRS ≥ 3); OR, odds ratio.

P-value, control group compared to the epidural infusion group.

FIGURE 3

Kaplan–Meier curve of complete pain relief. The probability of
complete pain relief of the epidural group was significantly higher.

tissue inflammatory response. When the inflammatory response

is intensified, it will lead to skin symptoms and ZAP through

sensitization and de-afferentation (24, 25). Specifically, the loss

of γ-aminobutyric acid inhibitory neurons and the drop of the

nociceptor threshold induced by inflammatory mediators in the

dorsal root ganglion (DRG) contribute to sensitization (26). And

de-afferentation is resulted from dorsal root reorganization (24).

Generally, since the above changes may not be established and

prominent yet in acute HZ within 1 month after HZ onset, timely

and proper inventions could alleviate the disease progression.

Importantly, given that the dorsal root ganglion is a vital lesion

site of HZ, it is reasonable and recommended to focus on the

intervention of the dorsal root ganglion.

Due to the complexity of the pathogenesis of acute HZ and

PHN, a great diversity of interventions have been proposed,

including oral drug treatment (antiviral drugs, opioids, and

corticosteroids), vaccinations, epidural injection, and other novel

strategies, such as botulinum toxin type A injection (27), platelet-

rich plasma injection (28), pulsed radio frequency (29), sympathetic

nerve block (30), spinal cord stimulation (31), and so on. The above

treatments have advantages and disadvantages: conventional oral

administrations have some limitations and adverse reactions, and

the emerging strategies are expensive and have technical barriers.

Steroids can attenuate the neurogenic inflammation and

enhance the tissue repair via reducing edema and cytotoxicity

(32, 33), has been reported as a treatment for HZ and PHN

(34, 35). There are several routes of administration, and continuous

epidural infusion was chosen in our study. Epidural administration

of local anesthetics provides direct nerve blockade at the spinal

level, leading to effective and sustained analgesia. The results

showed that continuous epidural anesthetics and steroids infusion

(epidural infusion group) could effectively control the skin lesions

in acute stage. Compared with conventional oral medication

management (contrast group), patients in epidural infusion group

had a remarkably higher degree of lesion recovery and herpes

elimination at 1 week and 1 month after treatment. Furthermore,

NRS pain scores were lower after treatment than before and

patients in epidural infusion group displayed significantly lower

pain scores than patients in contrast group at each follow-up

time after treatment. The underlying mechanisms of this beneficial

therapeutic effects on skin lesions and pain in HZ are as follows:

(1) drug: anti-inflammatory and anti-edema effects of steroids

itself; local anesthetics provides direct nerve blockade, leading to

effective and sustained analgesia; (2) drug administration: epidural

administration targeting the affected spinal cord roots allows

the drug to be applied directly to the area of the pathologic

nerve, effectively controlling HZ symptoms; and (3) frequency:

continuous low concentration administration allows the impaired

nerve to be treated throughout the treatment process and avoids

excessive hemodynamic changes owing to intervention, ensuring

the continued efficacy and safety and reducing the occurrence of

dose-related adverse reactions (36).

Although PHN has been defined as persistent pain after the

healing of HZ, no consensus on time definition of PHN all over

the world (37). Scholars generally believe that PHN is the pain

lasting more than 3 months after the HZ onset (3, 38). However,

the cutoff points for PHN diagnosis vary between 1 and 6 months

in clinical. Therefore, in this study, incidence of ZAP at both 1

and 3 months were assessed, as both should be considered PHN

from a clinical perspective. In order to evaluate the effect on the
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TABLE 7 Between-group comparisons of e�ective remission and complete remission in pain.

Remission Contrast group Epidural infusion group OR (95% CI) P-value

1 month

Effective remission 61/84 (72.6%) 75/89 (84.3%) 1.74 (0.96, 3.15) 0.061

Complete remission 21/84 (25.0%) 43/89 (48.3%) 1.45 (1.15, 1.84) 0.001

3 months

Effective remission 73/84 (86.9%) 80/89 (89.9%) 1.30 (0.57–2.97) 0.540

Complete remission 52/84 (61.9%) 73/89 (82.0%) 2.81 (1.40–5.64) 0.003

OR, odds ratio.

P-value, control group compared to the epidural infusion group.

TABLE 8 Comparison of complication rate.

Side
e�ect

Contrast
group

Epidural infusion
group

P-value

Nausea 4/84 (4.48%) 3/89 (3.37%) 0.642

Vomiting 3/84 (3.58%) 2/89 (2.25%) 0.603

Dysuria 0/84 (0.00%) 1/89 (1.12%) 0.248

Itching

sensation

1/84 (1.20%) 0/89 (0.00%) 0.228

Hypotension 0/84 (0.00%) 1/89 (1.12%) 0.248

P-value, control group compared to the epidural infusion group.

TABLE 9 Risk-benefit ratio (RBR).

Group Complete
remission

rate

Complication
rate

RBR

1 month

Contrast group 21/84 (25.0%) 8/84 (9.5%) 13.7

Epidural infusion

group

43/89 (48.3%) 7/89 (7.8%)

3 months

Contrast group 52/84 (61.9%) 8/84 (9.5%) 11.8

Epidural infusion

group

73/89 (82.0%) 7/89 (7.9%)

RBR, Absolute benefit/ Absolute risk; Absolute benefit, Complete remission rate of contrast

group/ Complete remission rate of epidural infusion group; Absolute risk, Complication rate

of epidural infusion group/ complication rate of contrast group.

incidence of PHN, different perspectives were analyzed in this

study. Firstly, fewer patients in epidural group reported ZAP than

in contrast group at 1 and 3 months after treatment, and the

risk difference was −27.7% after 1 month (meaning that nearly

3 out of 10 patients who received epidural injections would be

free from ZAP within 1 month of epidural infusion compared

with patients who receive oral medication only), and −9.2% after

3 months. Secondly, the proportion with different pain remission

levels in 3 months after treatment were counted, the percentage

of patients with effective remission was not significantly different

between groups. However, the percentage of complete remission in

3 months was significantly higher in epidural infusion group than

in contrast group. Taken together, the data indicated that a low

TABLE 10 Patient satisfaction (5-point Likert scale).

Group Likert scale P-value

Contrast group 3.68± 1.01 <0.001

Epidural infusion group 4.18± 0.83

P-value, control group compared to the epidural infusion group.

FIGURE 4

Distribution of the 5-point patient satisfaction scores in the epidural
and control group. The epidural group has a higher Likert scale
score.

possibility of transition fromHZ to PHN if the continuous epidural

anesthetics and steroids infusion was performed within the acute

phase of HZ.

PHN in the head, face, and perineal regions responds poorly

to epidural treatment, which is related to the complexity of nerve

anatomy. Therefore, in this study, heterogeneity analysis of efficacy

across different anatomical sites was conducted. Although no

heterogeneity was found in treatment effects between different

dermatomal regions, suggesting that the mechanism of epidural

infusion may transcend local anatomical differences, there are

also limitations. The Breslow–Day test is sensitive to sample

size, and some subgroups (e.g., lumbar region, n = 45) may

have small heterogeneity that was not detected. Subgroup analysis

showed that, 1 month after treatment, the incidence of ZAP

in the thoracic and lumbar regions was significantly reduced in

the treatment group, suggesting that epidural infusion therapy

may be more effective in the early treatment of thoracic and

lumbar lesions.
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The side effects of drugs have always been a major concern

in clinical application. In order to evaluate safety, the incidences

of complications in the two groups were explored in this study,

and the results showed that there was no significant difference

in the complication incidence between the two groups, and

the safety of continuous epidural infusion was similar to that

of oral administration. In addition, no serious surgery-related

complications were detected in epidural infusion group. The risk-

benefit ratios at 1 and 3 months after treatment indicated that

the benefits of epidural anesthetics and steroids infusion therapy

outweigh the risks. This targeted approach minimizes systemic side

effects commonly associated with oral medication. It should be

noted that all complications during the whole follow-up period

were recorded to ensure the data integrity. These complications

may be partly due to treatment, but may also be caused by other

factors. Furthermore, the study also measured patients’ subjective

satisfaction via 5-point Likert scale. The data showed patients were

clearly satisfied with this continuous epidural infusion therapy, and

implied that this treatment had good acceptance and widespread

would be possible.

There are several limitations to this research. Firstly, this study

was not a prospective randomized controlled trial, and there may

be an influence of unmeasured confounding variables. Secondly,

to reduce the impact of other interventions on the results, the

patients having a history of previous epidural injection or infusion

treatment for HZ within 6months were excluded. It may lead to the

selection bias and information bias in the study. Thirdly, a relatively

small sample size and data from a single center is another limitation

of the present study. This study was retrospective dependent on the

review of medical records, and it made it difficult to obtain an ideal

sample size.

In conclusion, continuous epidural anesthetics and steroids

infusion therapy may be effective in improving the symptoms of

acute HZ and preventing the development of PHN. It can allow

continuous administration of the drug to the exact site of the

pathologic nerve to enhance the therapeutic effect. Due to the

high safety and simple operation, this strategy is expected to be

widely used in clinical practice. This study is an exploratory study,

with conclusions requiring validation through further researches

with a large sample and multi-center randomized controlled trials

to strengthening the evidence for the superiority of continuous

epidural anesthetics and steroids infusion in future.
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