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Purpose: Mechanical allodynia is reportedly common during herpetic neuralgia. The purpose of this study was to establish a risk
prediction model to predict the individual risk of allodynia in herpetic neuralgia.

Methods: Three hundred and eighty-six patients with trunk herpetic neuralgia were divided into two regions, T2-5 and T6-11. The
causality between allodynia and other factors was analyzed by a binary logistic regression model.

Results: 42.2% of subjects had allodynia, 137 suffered from dynamic allodynia, and 110 with dynamic allodynia experienced local
sweating. The following 5 items as predictors determined this model: local sweating (Odd Ratio=27.57, P<0.001), lesion location
(Odd Ratio=2.46, P=0.017), pain intensity (Odd Ratio=1.38, P =0.020), pain duration (Odd Ratio=0.94, P =0.006), and local scars
(Odd Ratio=0.07, P<0.001). The presence and development of allodynia are associated with local sweating. The positive proportion of
the Iodine-starch test between the T2-5 (50.0%) with the T6-11 (23.7%) had a statistically significant difference (y°=5.36, P=0.021).
29.5% of patients at the T2-6 had obvious sweating, which was different from only sticky feelings at the T6-11 (70.5%, x*=10.88,
P=0.001). 19.2% of patients with residual scars and allodynia was significantly lower than 48.5% of patients without allodynia
(*=15.28, P<0.001).

Conclusion: This analysis suggests that local sweating is a concomitant symptom in dynamic allodynia, which imply the sympathetic
nerves innervating the sweat glands of the skin were also involved during herpetic neuralgia. This may assist in the evaluation of
dynamic allodynia and prove the role of sympathetic nerve intervention for herpetic neuralgia.
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Introduction

Varicella zoster virus (VZV) is a neurotropic alpha-herpesvirus. After the primary infection (varicella), it enters a latent
state in sensory, sympathetic, and parasympathetic neurons. > Reactivation of VZV results in the spread of the infection
to the epidermis, causing herpes zoster (HZ). HZ is often accompanied by pain, which is referred to as zoster-associated
pain (ZAP) or postherpetic neuralgia (PHN). ZAP can be classified into three categories:® (1) ongoing spontaneous
burning pain; (2) brief recurrent shooting or electric shock-like pain;* and (3) sharp, radiating pain of burning character
evoked by light touch and other innocuous stimuli, known as mechanical allodynia (MA) or noxious stimuli (dynamic
mechanical hyperalgesia).”® The first and second types of ZAP often cause extreme tenderness to touch and are worsened
by tactile allodynia.”” According to quantitative sensory testing, approximately 27% of patients with PHN have
preserved sensory functions but experience thermal hyperalgesia and mild MA. Another 25% of patients have lost
both small and large fiber function, while 48% have lost small fiber function along with pinprick hyperalgesia, marked
dynamic MA, and deep somatic allodynia.'® However, not all patients with PHN can be easily categorized into a specific
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category.'' In humans, both dynamic and static MA can be found in the affected dermatome of patients with acute HZ
and PHN.'>'3 Static MA is caused by light static pressure on the skin, while dynamic MA is caused by gentle stroking of
the skin with a soft brush.'® In nearly 90% of cases, MA affects the affected and adjacent dermatomes.'>'® Dynamic MA
is a prevalent symptom observed in both HZ and PHN. It can be so severe that it considerably decreases the patient’s
quality of life.

MA is associated with both peripheral and central sensitization.'® 2 Different subtypes of allodynia and hyperalgesia
have separate mechanisms contributing to these reactions.'” In a large group of patients with PHN, various patterns of
sensory dysfunction were detected, indicating heterogeneity.'? In individuals with neuropathic pain, static MA is believed
to be mediated by unmyelinated primary afferents, while dynamic MA is mediated by myelinated primary
afferents.'*?'*? These two types of MA represent distinct pathophysiological mechanisms.*®> This implies that local
MA may be accompanied by other symptoms. However, there is limited research on whether the development of MA
around the lesion has other accompanying symptoms. Further investigation of the relationship between MA and local
symptoms can improve our understanding of the underlying mechanisms and guide clinical therapeutic approaches. This
cross-sectional analysis evaluated the relationship between MA and the various manifestations of locally involved tissues
of herpetic neuralgia (HN) to gain a better understanding of the mechanisms related to VZV-induced peripheral
sensitization.

Methods

Study Design

We conducted a cross-sectional study at the Zoster-associated Pain Research Center, Affiliated Tenth People’s Hospital of
Tongji University.

The study protocol was reviewed and approved by the Affiliated Tenth People’s Hospital of Tongji University
institutional review board (SHSY-IEC-KY-4.0/17-24). All procedures involving human participants were performed by
the ethical standards of the institutional and national research committee and the 1964 Helsinki Declaration, its later
amendments, or comparable ethical standards.

Inclusion Criteria
The study recruited patients diagnosed based on the European consensus-based (S2k) Guideline.”* Acute herpetic
neuralgia (AHN) is defined as the intense pain in the affected nerve during acute zoster infection within 30 days,

while subacute herpetic neuralgia (SHN) is defined as pain that persists 30 days or more after rash onset.”>*

Exclusion Criteria
Subjects who met the following criteria were excluded from this study: presentation or history of a serious or unstable
medical or psychological condition that would compromise participation in the study, or confound the assessment of HN.

Patient Recruitment
Before study enrollment, the patients underwent a clinical examination and were assigned to complete baseline
questionnaires.

Eligibility criteria included the following: a diagnosis of HN for at least half a month and no more than 24 months,
50-75 years of age, cutaneous and/or subcutaneous pain and/or other discomforts at the dermatomal T2 to T11 levels; or
adjacent cutaneous dermatomes temporally and spatially associated with the HZ rash, and a pain score > 4 on the 11-
point NRS in the past 24 h, and pain area greater than or equal to one-third of the palm area of oneself.

Study Procedure

This cross-sectional study was conducted on 423 patients with trunk HN recruited between 2018 and 2022. To avoid the
impact of high summer temperatures on body sweating, only patients from November of each year to April of the
next year were investigated. Participants were provided a written explanation and their written consent was obtained.
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Measurements

All patients underwent a structured interview to assess the clinical and phenomenological characteristics of their pain
sensations, such as location, scope descriptive characteristics, intensity using the Zoster Brief Pain Inventory (ZBPI),?’
and changes in the skin, local sticky feeling, or local sweating at the affected region.

The first item of the ZBPI describing the pain at its worst in the last 24 h was evaluated from 0 (no pain) to 10 (worst pain
imaginable). Zoster-related pain is generally described as continuous pain (burning, tightness, pressure), and/or paroxysmal pain
(tingling, stabbing pain),* and/or MA,> and/or paresthesia (itching, numbness).® This study focused on patients’ MA and
distinguished it from other types of pain. Because the pain associated with HZ was located in the partial regions innervated by
distal nerve branches instead of the entire nerve distribution,*® one unit of the pain scope in this study was defined as the whole
palm area of the patient-self's right hand. Subjects’ perceived pain regions were mapped in a sagittal fashion from lateral to
midline, and then their proportion of a unit was calculated.

The sticky is a feeling and sweating is a symptom in this study. To determine whether there is a local sticky feeling or
sweating, patients were asked, “Do you have excessive localized sweating on the pain area for more than 1 week (yes or
no) without any apparent cause?”” The answer options were “No feeling”, “Local sticky feelings”, “Wipe it frequently”,
and “Place napkins locally” (coded as 0, 1, 2, and 3, respectively). Those who answered “yes” to the question were
further asked what kind of pain is there in the sweating area, and what is the range of sweating.

Cotton Swab Test

Mark the sticky feeling or sweating area and compare it with the pain range to see if it overlaps. Then the cotton on the head of the
cotton swab 1-2cm was stretched and used the cotton tip lightly cutaneous brushed the target region. Subjects were asked to close
their eyes and indicate the points at which they felt a pain in sensation. The investigator observed the local skin contraction.

lodine-Starch Test
To identify the focal sweating areas, we administered the iodine-starch test by standard dermatologic practice,® the 2%
iodine was painted on the affected region, allowed to dry, then covered with cornstarch via a standard makeup applicator
brush. The patient was supine for 20 minutes to observe sweating.

All the tests were performed in a quiet, air-conditioned room at 24-26 °C.

Data Analysis

The sample size was established at 386 HN based on the following assumptions: the prevalence of dynamic MA among
PHN patients would be 38.5%, and 6.7% among control sites,?’ with an alpha error of 0.05, and statistical power of 80%.
The sample size estimation was calculated website http://powerandsamplesize.com.

We analyzed the participants’ sociodemographic and clinical characteristics and summarized the data using frequency
counts, and descriptive statistics (mean, and standard deviation). Categorical variables were analyzed by the chi-square
test, and continuous variables were expressed as mean + SD with an independent-sample #-test.

The Chi-squared test was performed on the ordinal variables through the cross-classified tables, and the Goodman-
Kruskal's gamma coefficient and Somers’'D were calculated to determine the correlation between MA and sticky or
sweating. Binary logistic regression analyses were performed to identify multivariate predictors of MA. Standardized
beta coefficients were reported for each predictor variable included in the final reduced models for direct comparisons
between the predictor variables in the regression model and the criterion variable being studied. The odds ratio (OR) was
calculated, and P <0.05 was considered to indicate statistical significance. We performed the data analysis using the
Statistics Package for Social Science (SPSS 22.00, IBM Inc., USA).

Results

Patient Characteristics
After excluding 37 individuals, the study period consisted of 386 individuals aged >50 years included in the analysis
(Table 1 and Figure 1). During the study period, 46 individuals were diagnosed with AHN, 64 were SHN, and 276 were
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Table | Demographic, Clinical Characteristics of Patients with Torso Herpetic Neuralgia
AHN (N=46) SHN (N=64) PHN (N=276)
T2-5 (N=8) | T6-11 (N=38) | T2-5 (N=9) | Té-11 (N=55) | T2-5 (N=81) | T6-11 (N=195)

Age (Years, Mean, SD) 62.9 (42) 63.0 (7.1) 58.0 (6.9) 63.5 (6.9) 65.3 (6.7) 63.6 (6.7)
Female /male 3/5 19/'19 4/5 33/22 39/42 101/94
Primary or higher education (N, %) | 8 (100.0) 38 (100.0) 9 (100.0) 54 (98.2) 79 (97.5) 192 (98.5)
Duration of pain (m, Mean, SD) 0.8 (0.2) 0.6 (0.3) 2.8 (0.7) 3.0 (0.8) 14.4 (5.7) 13.9 (5.7)
Pain scores (NRS, Mean, SD) 6.6 (I.1) 62 (I.1) 6.7 (12) 59 (1.2) 5.8 (1.0) 58 (I.1)
Pain area (unit, Mean, SD) 1.7 (0.6) 1.8 (0.6) 1.4 (0.6) 1.7 (0.5) 1.3 (0.5) 1.5 (0.4)
Allodynia (N, %) 4 (50.0) 13 (34.2) 4 (44.4) 14 (25.5) 35 (43.2) 93 (47.7)
Allodynia area (unit, Mean, SD) 03 (0.1) 05 (0.2) 0.5 (0.2) 0.5 (0.3) 0.4 (0.2) 0.4 (0.2)
Scarred skin (N, %) 4 (50.0) 22 (57.9) (1) 30 (54.5) 25 (30.9) 66 (33.8)

Notes: Data were expressed as mean + SD and number. One unit of the pain area was defined as the whole palm region of the right hand.
Abbreviations: AHN, acute herpetic neuralgia; SHN, subacute herpetic neuralgia; PHN, postherpetic neuralgia; NRS, pain intensity numerical rating scale.

PHN. More than half (51.6%) were female, and the mean age was 63.8 +6.8 y. The average course of the disease was
10.6£7.3 m. The average pain score was 5.9+1.1. Of the 386 patients, 98 were affected at T2-5 and 288 at T6-11. No
significant difference between the left and right sides. 42.2% of patients (163/386) showed local MA, and 131 (39.6%, 16
in the SHN, and 115 in the PHN) patients felt local sticky or had local sweating. 148 patients were left with local scars.

Enrollment

Allocation

Assessed for eligibility

(N=423)

Excluded (n=37)
Had history of diabetes (N = 21)
Declined to participate (N = 9)

Other reasons (N = 7)

Group (N=386)

Acute herpetic neuralgia

(N=46)

T2-5

(N=8)

T6-11

(N=38)

Figure | Flow chart of the study.

Subacute herpetic neuralgia

(N=

64)

T2-5

(N=9)

Té-11

(N=55)

Postherpetic neuralgia

(N=276)

T2-5 T6-11

(N=81) (N=195)
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The results of this study demonstrate that 37.0% (17/46) of patients with AHN experienced MA, 28.1% (18/64) of
patients with SHN had MA, and 46.4% (128/276) of patients with PHN remained MA. There was no significant
difference in the age distribution of MA.

In the acute stage, there were 17 patients suffered from MA. Only one had the local skin twitch induced by the cotton
swab test, indicating that more participants at this stage were static MA. No local sticky feelings or sweating was found
at this stage, and the iodine-starch test was negative. Another characteristic of this stage was that 26 patients had local
skin scabs and scars, and only one patient suffered from MA.

In the subacute stage, 18 patients had MA, of which 16 had local skin twitching by the cotton swab test, which
indicated that most participants at this stage were dynamic MA. Among 16 patients who responded to the cotton swab
test, of which 15 subjects experienced local sticky feelings or sweating, and 4 patients had positive for the iodine starch
test. Thirty-one patients had local scars, of which only 4 suffered from MA.

Comparatively, 46.4% (128/276) of patients with PHN were MA subtypes, and 94.5% (121/128) of them had an
obvious response to the cotton swab test, suggesting that most patients were dynamic MA. Among 121 patients with
dynamic MA, 95 subjects had local sticky feelings or sweating. Only 31 patients with MA and local sticky feelings or
sweating had positive for the iodine starch test (Table 2). 91 patients had local scars, and 24 of them remained MA.

However, the results may be not directly comparable as in this study confounding variables were not considered in
a multivariate design, ie study failed to take into account relevant clinical parameters simultaneously. Logistic regression
techniques for analysis provide a perspective on the contribution of clinical parameters to the occurrence of MA.

Binary Logistic Regression Model
Firstly, chi-square analysis was performed on the categorical MA and other factors. The Goodman-Kruskal's gamma
coefficient was 0.907 (p<0.000), the Somers'D was 0.595 (p<0.000), and Spearman’s rank correlation coefficient was

Table 2 Comparison of the Allodynia and Sticky Feeling for Patients with Torso Herpetic

Neuralgia
Number of Cases (Female /Male) T2-5 T6-11
Allodynia | Other Pains | Allodynia | Other Pains

AHN (N=46) 2/2 2/2 3/10 1679
With positive cotton swab test 0/0 0/0 1/0 0/0
Feeling sticky or sweating 0/0 0/0 0/0 0/0
With positive iodine starch test 0/0 0/0 0/0 0/0
With local scars 1/0 172 0/0 14/8

SHN (N=64) 2/2 3/2 8/6 25/16
With positive cotton swab test 2/1 0/0 8/5 0/0
Feeling sticky or sweating 2/1 0/0 8/4 170
With positive iodine starch test 2/0 0/0 2/0 0/0
With local scars 0/0 0/1 2/2 16 /10

PHN (N=276) 20/ 15 19127 48/ 45 53749
With positive cotton swab test 19713 0/0 46 / 43 0/0
Feeling sticky or sweating 18/13 5/3 32/32 8/4
With positive iodine starch test 10/5 2/2 8/5 0/0
With local scars 12/4 712 5/3 39/19

Abbreviations: AHN, acute herpetic neuralgia; SHN, subacute herpetic neuralgia; PHN, postherpetic neuralgia.
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0.615 (p<0.000) of MA between with ordinal sticky feelings or sweating, which suggested that this strong correlation
between MA and sticky feelings or sweating was significantly present in the overall population.

The binary logistic regression model had statistical significance (chi-square=234.03, P<0.001; Cox & Snell
R square=0.46, Nagelkerke R square=0.61, all P<0.001). We checked whether the assumed model is correctly
specified. The Hosmer-Lemeshow fitting degree test showed that the overall effect of model fitting was ideal, and
there was no significant difference (chi-square=9.80, P=0.279). Using binary multivariate logistic analysis, 5 risk
factors were identified that correlated best as predictors of MA: lesion location [odds ratio (OR)=2.46; P =0.017]; pain
duration (OR=0.94; P =0.006), pain intensity (OR =1.38; P =0.020), local sticky feelings or sweating (OR =27.57, P <
0.001), and local scars (OR=0.07, P <0.001, Figure 2).

Discussion

The majority of patients with PHN experience tactile allodynia, which is often the main clinical symptom.>**' Touch-
evoked allodynia is observed in 47% of PHN patients,> while brush-evoked allodynia is present in 49% of PHN
patients.* In this study, 37.0% of patients experienced MA during the AHN phase, 28.1% had MA in the SHN stage, and
46.4% exhibited MA during the PHN phase. In general, dynamic MA is mediated by AP-fibers in pathological
conditions, whereas static MA is mediated by various afferent types.”* Static MA is characterized by a decreased pain
threshold. Previous research suggested that static MA by either touch sensors or sensitized mechanical nociceptors,
depending on pathological conditions.>'**¢ Sensitized mechanical nociceptors rather show increased firing upon
suprathreshold stimulation.”* Dynamic MA is commonly attributed to the activation of low-threshold AP fibers in
most cases.”’® However, in certain situations, unmyelinated, low-threshold mechanosensitive afferents also play
a significant role in driving dynamic MA.***° Previous studies have indicated that abnormal sprouting of myelinated
afferent fibers in the spinal dorsal horn is associated with MA in PHN.*! This abnormality leads to sensitization of
C fibers, resulting in a lowered threshold for action potentials, increased discharge rate, and magnitude, ultimately
causing spontaneous pain and allodynia mediated by the peripheral nervous system.'” Skin biopsies conducted on
patients with PHN have shown a significant reduction in epidermal free nerve endings in the affected areas.*” As
a result, AP fibers begin to sprout and establish connections with the spinothalamic tracts, which were previously
responsible for transmitting pain signals through synapses with C fibers. This reorganization in the dorsal horn leads to

OR 95% CI
Sex
p=0.842 —— 0.941 (0.518, 1.71)
Age
p=0.298 ’ 1.022 (0.981, 1.066)
Leision location
p=0.017 —— 2.457 (1.174, 5.142)
Pain duration
p=0.006 ¢ 0.938 (0.896, 0.982)
Pain intensity
p=0.02 —4— 1.38 (1.051, 1.813)
Pain area
p=0.758 — 0.906 (0.485, 1.693)
Sticky or sweating
p<0.001 —— 27.566 (13.511, 56.244)
Local scars
p<0.001 . 0.069 (0.032, 0.151)
0.01 1 60
Figure 2 Parametric estimated value based on the collected data for binary logistic regression analyses.
Abbreviations: OR, Odd Ratio; 95% Cl, 95% confidence interval.
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the formation of interconnections between the spinothalamic tracts and pressure-related peripheral stimuli, ultimately
causing allodynia mediated by the central nervous system.”®

In our study population, we discovered that various factors were strongly linked to dynamic MA. These factors
include lesion location (1:2.46), pain duration (1:0.94), pain intensity (1:1.38), and local scars (1:0.07). However, the
most influential factor was found to be the presence of local sticky feelings or sweating (1:27.57).

This study discovered that patients frequently reported experiencing moisture and stickiness in the area affected by
MA, which was found to be a concomitant symptom of dynamic MA (OR= 27.57, p<0.001), indicating the involvement
of sympathetic nerves that innervate the sweat glands of the skin. The positive proportion of the lodine-starch test
between the T2-5 region (50.0%, 17/34) with the T6-11 region (23.7%, 15/76) showed a statistically significant
difference (x°=5.36, P=0.021). The results of the iodine starch test, which indicated the area of sweating,* provide
evidence of increased sweating rather than just a sticky feeling in this study. In the case of PHN, 29.5% of patients (15/31
at the T2-5 and 13/64 at the T6-11) experienced noticeable sweating, causing their underwear to cling to the skin and
requiring the use of napkins. Additionally, in the study, 70.5% (16/31 at the T2-5 and 51/64 at the T6-11) of patients
reported experiencing only sticky feelings. Importantly, the local sticky or sweating sensation in the T2-5 region was
distinct from that in the T6-11 region (y*=10.88, P=0.001). The production of sweat is regulated by signals transmitted
from the central nervous system to the peripheral nervous system, specifically the autonomic nervous system (ANS). As
individuals age, the number of eccrine sweat glands in their body decreases,** with the most significant decline occurring
around the age of 70 years.* VZV DNA is not only found in cranial nerve ganglia and dorsal root ganglia (DRG) but
also the sympathetic and parasympathetic ganglia as well as in the enteric nervous system of most humans.***’
Importantly, thoracic sympathetic ganglia (TSG) supply postganglionic fibers to the skin, blood vessels, and internal
organs and also connect to dorsal root ganglia via gray communicating rami. Therefore, the reactivation of VZV from
both TSG and DRG, followed by the spread of the virus to the skin, could potentially result in virus-induced dysfunction
of the autonomic nerves.*® Previous studies have shown a close correlation between sympathetic nerves and the
pathology of HN.** This can result in abnormal sensation and autonomic symptoms due to increased sympathetic
outflow to the skin and collateral sprouting in the peripheral nerve fibers.’® The findings of this study strongly suggest
that there is a focal abnormal function of these glands. The increased sweating at the T2-5 region was associated with the
distribution of apocrine glands, while the increased sticky feelings at the T6-11 region were linked to the distribution of
eccrine glands. VZV infection has been reported to cause segmental hyperhidrosis (exaggerated sweating particularly
after eating)’' or segmental anhidrosis (loss of sweating)’> at the skin rash. Skin biopsy results have revealed a reduction
in the density of innervation of the epidermis, the dermal-epidermal junction, and the eccrine sweat glands in PHN
skin.® The observed segmental hyperhidrosis may be caused by abnormal activation of sympathetic nerve function,
which controls the sweat glands.>* Autonomic symptoms and allodynia are often experienced by migraine patients.>>°
Allodynia is more frequently developed in migraineurs with autonomic symptoms compared to those without autonomic
manifestations.>® Prolonged peripheral sensitization appears to trigger the trigeminal-autonomic reflex in some migrai-
neurs leading to the development of autonomic symptoms.>® The cause of sweating disturbance in patients with HN
could be due to VZV-induced dysfunction of sweat glands.’'>* This study found that 80.3% of patients with segmental
hyperhidrosis had dynamic MA in both the SHN and PHN phases, along with local sticky or even sweating. The presence
of both dynamic MA and local sweating in the same region suggests that these symptoms may be simultaneously caused
by different mechanisms.

The study found that the location of the lesion was a significant factor associated with MA (OR=2.46, P=0.017).
However, there was no significant difference in the incidence of local sticky feelings or sweating between the T2-5 region
(34/39) and the T6-11 region (76/107, x2= 0.54, P=0.462) in both SHN and PHN. To differentiate between local sweating
or sticky feeling, the trunk was divided into two parts: the T2-5 region, which is near the axillary sweat gland, and the
T6-11 region, which is the thoracoabdominal region without the apocrine glands. In this study, 80.3% (110/137) of
patients with dynamic MA experienced local sticky feelings or sweating, while patients with static MA did not report this
complaint. Additionally, 21 subjects with other pain also reported local sticky feelings or sweating. In patients with

allodynia, the reported maximal pain and the location of maximal allodynia on sensory examination largely overlapped.”’
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Age (OR=1.02; P=0.298), gender (OR=0.94; P=0.842), and pain area (OR=0.91; P=0.758) did not have
a statistically significant effect on MA in this study (Figure 2).

Patients without obvious skin lesions in the acute stage, or those with skin healing in the later stage were found to be
more prone to developing MA in this study. This suggests that patients with good skin conditions were more susceptible
to MA. It is important to note that HZ is self-limiting in nature.’®>® The presence of scars indicated the severity of the
VZV infection during the acute stage. As the disease progresses, the skin gradually heals from the damage caused by
VZV. Our study revealed that local scarring was a significant factor associated with MA (OR=0.07, P<0.001). The
proportion of patients with residual scarring and MA was significantly lower compared to those experiencing other types
of pain during the same disease course and in the affected dermatome. Among patients with MA, 19.2% (4/18 in the
SHN and 24/128 in the PHN) had scars, while 48.5% (94/194) of patients in the SHN (27/46) and PHN (67/148) without
MA had local scars, showing had a significant difference (y*=15.28, P<0.001). According to Inomata’s reports, the
severity of dermal denervation in scarred skin is associated with the development of postherpetic allodynia and
hyperalgesia. However, the decrease in epidermal nerve density in scarred and stimulated skin may not be associated
with postherpetic allodynia and hyperalgesia.®’ The results of this study were inconsistent with those of Inomata’s.>'

Our study findings indicated that pain intensity (OR=1.38, P=0.02) and pain duration (OR=0.94, P =0.006) were
significant factors associated with MA. The majority of patients with PHN experience MA and its severity is closely
correlated with the intensity of continuing pain.*'>*> Our study also found that patients with MA often experience higher
levels of pain. MA, which refers to pain associated with typically non-painful stimuli, is a prominent feature of PHN.'®
Additionally, MA during the acute stage of HZ is strongly linked to the development of PHN.?*** While a few patients may
experience static MA without sticky feelings or sweating within one month, our study revealed that after a period of over
a month, 93.8% (137/146) of patients in the SHN and PHN stages experienced dynamic MA, as evidenced by a clear
response to the cotton swab test. Static MA is more common in the early stage, while dynamic MA tends to persist for up to
24 months and is more prevalent in the late stage. Sasaki’s research also supports our observations, suggesting that dynamic
MA becomes more apparent after the herpetic pain stage and gradually increases as the lesion heals.”

This study revealed a correlation between local abnormal sweating or sticky sensations and dynamic MA in HN,
indicating the involvement of sympathetic nerves that innervate the sweat glands in the skin. These findings serve as
a valuable tool for identifying and evaluating static and dynamic MA, which can aid in the assessment of dynamic MA
and support the use of sympathetic nerve intervention for HN. Further investigations are required to gain a better
understanding of the role of MA conditions in the development of changes in central or peripheral sensitization. These
investigations should focus on identifying clinical variables that may indicate an increased risk of MA signs in HN. To
estimate the etiological contribution of MA, a prospective cohort study would be more suitable than a case-control study.

Conclusions

This study discovered that individuals experiencing local abnormal sweating or sticky sensations were associated with
dynamic MA in HN. This suggests that the sympathetic nerves that innervate the sweat glands in the skin are involved in
the occurrence of dynamic MA during the HN. These findings provide a useful indicator for identifying and evaluating
static and dynamic MA, which in turn may aid in the evaluation of dynamic MA and support the use of sympathetic
nerve intervention for HN.

To better understand the role of MA conditions in the development of changes in central or peripheral sensitization,
further investigations are necessary. These investigations should focus on identifying clinical variables that may be
associated with an elevated risk for MA signs of HN. A prospective cohort study, rather than a case-control study, is
needed to estimate the etiologic contribution of MA.
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