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Background: Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by symptoms such as itchiness, scaling,
and erythema. Previous studies have suggested that inflammatory indicators obtained from peripheral blood cell count can serve as
markers for atopic dermatitis pruritus and severity. The objective of this study was to investigate whether these indicators are
associated with treatment efficacy in AD patients who received a combination of halomethasone cream and Simiao pill (SMP).
Methods: 131 adult patients diagnosed with AD between January 2020 to August 2022 and treated with topical halometasone
ointment combined with oral Simiao pill for a month were recruited and clinical dates of patients were collected. Inflammatory
indicators included Eosinophil-to-lymphocyte ratio (ELR), neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio
(MLR), platelet-to-lymphocyte ratio (PLR), serum leukotriene B4 (LTB4), and thymic stromal lymphopoietin (TSLP) and clinical
indexes for assessing eczema area and severity index (EASI) and peak pruritus-numerical rating scale (PP-NRS). Relationship of
baseline and changes of these Inflammatory indicators and that of clinical indexes were analyzed.

Results: ELR, NLR, LTB4, and TSLP levels have positive association with EASI before treatment, and baseline ELR and LTB4
levels have positive relationship with PP-NRS. ELR, NLR, LTB4, and TSLP showed a significant decrease at week 2 and the low
levels were maintained until week 8 after treatment, while no significant changes were observed in levels of MLR and PLR. There was
a significant correlation between the decrease of ELR and the decreases of EASI and PP-NRS at weeks 2, 4 and 8 of the treatment.
Conclusion: ELR may serve as an effective and convenient indicator in assessing the disease severity and efficacy of SMP therapy
for AD.
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Introduction

Atopic dermatitis (AD) is a chronic and recurrent inflammatory disease, manifesting as persistent skin itching.'~
Topical corticosteroid is still a preferred treatment for inflammatory AD onset. The Simiao pill (SMP) is a well-known
prescription medication that exhibits anti-inflammatory, analgesic, and immunomodulatory properties. Simiao pill is
composed of traditional Chinese medicines, including Rhizoma Smilacis Glabrae, Cortex Phellodendri, Radix Salviae
Miltiorrhizae, Cortex Eucommiae, Radix Achyranthis Bidentatae, and Radix Glycyrrhizae. The therapeutic mechanism
of SMP is based on its effective anti-inflammatory and antioxidant effects. It can inhibit the secretion of inflammatory
factors, including tumor necrosis factor, rheumatoid factor, and prostaglandins, while also upregulating the expression
of cellular antioxidant regulators.> AD is characterized by abnormal “damp heat” based on the traditional Chinese
medicine theory and SMP has therapeutic effects of alleviating this kind of “heat”. Clinically, it is utilized for the
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treatment of inflammatory ailments like rheumatoid arthritis and gouty arthritis.®> Our previous study demonstrated that
administration of halomethasone cream combined with SMP for 4 weeks had a better therapeutic efficacy with good
tolerance, when compared with halomethasone cream alone in AD patients.* Major side effects observed were pain in
limbs and digestive system symptoms including mild nausea. All of these side effects were gone after 2 weeks of
withdrawal.

Recently, the role of systemic inflammatory markers, including neutrophil/lymphocyte ratio (NLR), monocyte/
lymphocyte ratio (MLR), and platelet/lymphocyte ratio (PLR), has been investigated in various diseases like cancers,
cardiovascular disease, and immune and autoinflammatory diseases.”’ NLR was observed to have close association
with AD severity and reflects therapy efficacy in psoriasis patients.” A previous study found that tissue eosinophilia
existed in both acute and chronic atopic dermatitis lesions and peripheral eosinophil (EOS) levels were parallel with
disease severity.'® EOS relative count was observed to serve as an independent indicator for evaluating severity of atopic
dermatitis.'" The relationship between EOS-to-lymphocyte ratio (ELR) and autoimmune skin diseases was also inves-
tigated recently. The study of Hagino et al demonstrated that ELR was significantly associated with clinical signs and itch
in atopic dermatitis patients treated with upadacitinib.'? Leukotriene B4 (LTB4), an inflammatory chemokine, is capable
of mediating interleukin and promoting the development of AD while inducing hypersensitivity by binding with
neutrophils.'® Additionally, it enhances the infiltration of inflammatory cells such as lymphocytes into the affected
area of the epidermis. By regulating the expression of T and B cells in various microcirculation environments, thymic
stromal lymphopoietin (TSLP) can moderate the involvement of T helper 2 cells in allergic reactions and exacerbate
chronic AD.'* Our previous study revealed the significant relationship between concentrations of serum LTB4 and TSLP
and therapeutic effects in AD patients.* Nevertheless, the precise assessment of the transition of these two parameters
during treatment for AD was not conducted.

This study aimed to investigate the potential of inflammatory indicators such as ELR, NLR, MLR, PLR, LTB4, and
TSLP in predicting the improvement of clinical symptoms in moderate-to-severe AD patients treated with SMP. The
researchers hypothesized that changes in these indicators could serve as markers for the effectiveness of SMP treatment,
which was evaluated using the Eczema Area and Severity Index (EASI) and the Peak Pruritus-Numerical Rating Scale
(PP-NRS).

Materials and Methods

Study Design

A total of 131 patients with chronic AD treated with topical halometasone ointment (Aomei, China, approval number:
hc20150050, batch number: 6201722), twice a day at 12 h intervals, combined with twice daily oral Simiao pill (Jilin
Zixin Pharmaceutical Co., Ltd., China, approval No. gyzzz22024960, batch No. 201101), 6 g each time for a month,
between January 2020 to August 2022 in Wuxi 9th Affiliated Hospital of Soochow University were recruited and
retrospectively analyzed. This study is a secondary data analysis. The inclusion criteria were as follows: (I) The AD
was diagnosed based on the Guide of AD Media;'> (II) patients with clinical manifestations of the disorder; (IIT) no
hormones, immunosuppressants, and other drugs were taken 1 month before treatment. The exclusion criteria were as
follows: (I) patients did not complete the whole treatment as established protocol; (II) patients with liver, kidney,
heart, and other important organ failure; (III) patients with other skin diseases; (IV) patients with incomplete case
data. All participants provided informed consent. The Ethics Committee of Wuxi 9th Affiliated Hospital of Soochow
University approved the study (2020131), and it was conducted in compliance with the Declaration of Helsinki
(2004).

The inflammatory indicators were calculated and measured at weeks 0, 2, 4 during treatment and at week 8 post-
treatment. AD severity was evaluated using EASL'® Details of scoring method of EASI can be found in our previous
study. PP-NRS is a self-reported tool for evaluating the maximum pruritus experienced by patients within the last 24
hours using a scale of 0 to 10, with 0 indicating the absence of perceived itch and 10 representing the most severe itch
imaginable.'”
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LTB4 and TSLP Detection

Prior to and after treatment at 2, 4, and 8 weeks, a volume of 2 mL of fasting elbow vein peripheral blood was collected
and treated with EDTA-K2 anticoagulant (De sheng, China). The sample was then centrifuged using Hettich’s mikro 220/
220r centrifuge (parameters: 3000 rpm, time =10 min, inner diameter =10 cm) to obtain the supernatant. The serum was
used to determine the concentrations of LTB4 and TSLP through the use of BioTek Synergy H1 automatic enzyme

labeling instrument and enzyme-linked immunosorbent assay kits, obtained from Beijing Baiolabo Technology Co., Ltd.

(China). All procedures were conducted in compliance with the manufacturer’s instructions.

Statistical Analysis

Data analysis was performed using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA). Normally distributed measure-
ment data were presented as mean + standard deviation and assessed using Student’s z-test, while count data were
expressed as n (%). Friedman test was employed to assess differences of non-parametrically distributed variables.
Bonferroni correction was applied to correct P-values. Correlations between variables were evaluated using Spearman
correlation coefficient. A statistically significant difference was considered for a P-value < 0.05. A linear multivariate
regression analysis was conducted to determine independent predictive factors. Variables with a p-value < 0.05 in
univariate analyses were included in the analysis and adjusted for age.

Results
Patient Characteristics
Table 1 presents the baseline characteristics of the enrolled patients. A total of 131 patients diagnosed with AD

participated in the study, consisting of 78 male and 53 female patients. The mean age at diagnosis for all cases was
45.2 years, ranging from 17 to 78 years.

Table | Baseline Characteristics of Patients with
Atopic Dermatitis

Characteristics Patients (%)
Gender
Male 78 (59.4%)
Female 53 (40.6%)
Age (years) 45.23%12.65
Body mass index (kg/m2) 23.38+2.17
Disease duration (years) 2.35+0.84
Clinical indexes
EASI 11.25%2.73
PP-NRS 6.98+1.57
Laboratory parameters
ELR 0.44+0.21
NLR 1.81£0.32
MLR 0.21+0.16
PLR 152.84+18.86
LTB4 (pg/mL) 295.34+23.58
TSLP (pg/mL) 219.21%31.11

Abbreviations: EASI, Eczema area and severity index; ELR,
Eosinophil-to-lymphocyte ratio; LTB4, Leukotriene B4; MLR,
Monocyte-to-lymphocyte ratio; NLR, Neutrophil-to-lymphocyte
ratio; PLR, Platelet-to-lymphocyte ratio; PP-NRS, Peak pruritus-
numerical rating scale; TSLP, Thymic stromal lymphopoietin.
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Associations Between Baseline Inflammatory Indicators and EASI or PP-NRS
Initial (week 0) values of ELR, NLR, LTB4, and TSLP were positively associated with initial EASI, as shown in Table 2.
Additionally, the initial levels of ELR and LTB4 exhibited a positive correlation with baseline PP-NRS.

Changes of Inflammatory Indicators After SMP Treatment

As shown in Figure 1A and B, EASI and PP-NRS exhibited significant reductions at week 2, which were sustained until
weeks 4 and 8. Similarly, the levels of ELR, NLR, LTB4, and TSLP showed a significant reduction at week 2 compared
to baseline, after which the decreased values were sustained up to week 8 (Figure 1C, D, G and H). While PLR reduction
was observed at week 2 (Figure 1E), and then reverted to normal levels, signifying transient changes. MLR did not
exhibit any alterations (Figure 1F).

Association Between Decrease of Inflammatory Indicators and EASI or PP-NRS

Relationship between decrease of inflammatory indicators and EASI or PP-NRS was demonstrated in Table 3. The
decrease of ELR was significantly associated with change trends of EASI and PP-NRS within 8 weeks. The decrease of
EASI was related to change trend of LTB4 and TSLP during treatment. The decrease of EASI was associated with
reduction of NLR and PLR at week 4. The decrease of PP-NRS was related to reduction of LTB4 and TSLP at week 2.

Association of Baseline Factors with Improvement of EASI After SMP Treatment
Table 4 presented the association between baseline characteristics, including gender, age, BMI, disease duration, and
inflammatory markers, with EASI improvement resulting from SMP treatment at weeks 2, 4, or 8. The findings revealed
that age and LTB4 demonstrated positive correlations with the decrease of EASI at weeks 2 and 4, while ELR and TSLP
were positively associated with the decrease of EASI at week 2. However, baseline EASI, PP-NRS, NLR, MLR, PLR,
gender, BMI, and disease duration had no relationship with decrease of EASI. Multivariate analysis indicated that age
had an association with decrease of EASI at weeks 2 and 4 (Table 5). Additionally, LTB4 was linked to the decrease of
EASI at week 2, while no association was observed between that of EASI with ELR or TSLP. These results suggest that
older patients are more likely to experience significant improvements in clinical signs during weeks 2 and 4 of SMP
treatment. Similarly, elevated baseline levels of LTB4 may be a predictor of significant improvement in disease severity
at week 2.

Association of Baseline Factors with Improvement of PP-NRS After SMP Treatment
Table 6 presented the association between baseline characteristics, including gender, age, BMI, disease duration, and
inflammatory markers, with PP-NRS improvement resulting from SMP treatment at weeks 2, 4, or 8. The findings revealed

Table 2 Correlation Between Baseline Values of Laboratory
Parameters versus Those of Clinical Indexes in Patients with Atopic
Dermatitis (n = [31)

Laboratory Parameters EASI PP-NRS
Rho P Rho P

ELR 0.437 <0.001% | 0247 | 0.041*
NLR 0.197 0.036* 0.181 0.128
MLR 0.015 0.563 0.087 0.386
PLR 0.024 0.229 0.015 0.619
LTB4 0.358 <0.001* [ 0.294 0.007*
TSLP 0.332 0.009* 0.208 0.094

Notes: *Statistically significant at P < 0.05, **at P < 0.01.

Abbreviations: EASI, Eczema area and severity index; ELR, Eosinophil-to-lymphocyte
ratio; LTB4, Leukotriene B4; MLR, Monocyte-to-lymphocyte ratio; NLR, Neutrophil-to-
lymphocyte ratio; PLR, Platelet-to-lymphocyte ratio; PP-NRS, Peak pruritus-numerical
rating scale; TSLP, Thymic stromal lymphopoietin.
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Figure | The change of the eczema area and severity index (EASI) (A), peak pruritus-numerical rating scale (PP-NRS) (B), eosinophil-to-lymphocyte ratio (ELR) (C),
neutrophil-to-lymphocyte ratio (NLR) (D), monocyte-to-lymphocyte ratio (MLR) (E), platelet-to-lymphocyte ratio (PLR) (F), leukotriene B4 (LTB4) (G), and thymic stromal
lymphopoietin (TSLP) (H) at weeks 0, 2, 4, or 8 of Simiao pill treatment in atopic dermatitis patients (n = 131). *p < 0.05 compared with the value of week 0; **p < 0.01
compared with the value of week 0.

that age and TSLP demonstrated positive correlations with the decrease of EASI at week 2, while LTB4 and PP-NRS were
positively associated with the decrease of EASI at weeks 2 and 4. However, baseline EASI, ELR, NLR, MLR, PLR, gender,
BMI, and disease duration had no relationship with the decrease of PP-NRS. Multivariate analysis indicated that age and
baseline PP-NRS had no association with the decrease of PP-NRS at weeks 2 and 4. Additionally, LTB4 was linked to the
decrease of PP-NRS at week 2, while no association was observed between that of PP-NRS with TSLP (Table 7). These
results suggest that older or high baseline PP-NRS patients are more likely to experience significant improvements in
clinical signs during weeks 2 and 4 of SMP treatment. Similarly, elevated baseline levels of LTB4 may be a predictor of
significant improvement in disease severity at week 2.
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Table 3 Correlations Between Percent Reductions of Laboratory Parameters versus
Those of Clinical Indexes at Weeks 2, 4, or 8 of Patients with Atopic Dermatitis (n = 131)
Clinical Laboratory Week 2 Week 4 Week 8
Indexes Parameters
Rho P Rho P Rho P
EASI ELR 0.326 < 0.001%* 0.337 0.002* 0.308 0.003*
NLR 0.071 0.452 0319 0.009* 0.165 0.177
MLR —0.013 0.522 0.371 0.465 0.136 0.169
PLR 0.053 0.629 0.201 0.049* 0.102 0.365
LTB4 0313 0.004* 0.286 0.016* 0.152 0.107
TSLP 0318 0.002* 0.178 0.035* 0.156 0.082
PP-NRS ELR 0.371 0.002* 0.321 0.003* 0.291 0.002*
NLR 0.001 0.216 0.139 0.046* 0.103 0.209
MLR 0.093 0.081 0.215 0.051 0.131 0.278
PLR 0.107 0.133 0.211 0.142 0.119 0.372
LTB4 0.216 0.007* 0.172 0.036* 0.121 0.057
TSLP 0.183 0.046* 0.145 0.034* 0.158 0.101
Notes: *Statistically significant at P < 0.05, **at P < 0.01.
Abbreviations: EASI, Eczema area and severity index; ELR, Eosinophil-to-lymphocyte ratio; LTB4, Leukotriene B4;
MLR, Monocyte-to-lymphocyte ratio; NLR, Neutrophil-to-lymphocyte ratio; PLR, Platelet-to-lymphocyte ratio; PP-
NRS, Peak pruritus-numerical rating scale; TSLP, Thymic stromal lymphopoietin.
Table 4 The Relationships of Clinical Characteristics with Decrease of EASI at Weeks 2, 4, or 8 of Patients with
Atopic Dermatitis (n = 131)
Clinical Characteristics Percent Reduction of Percent Reduction of Percent Reduction of
EASI at Week 2 EASI at Week 4 EASI at Week 8
Rho P Rho P Rho P
Gender (male/female) 0.202° 0.412* 0.397%
Age 0.162 0.031* 0.223 0.047* 0.192 0.073
BMI 0.014 0.652 0.047 0.583 0.006 0.618
Disease duration 0.089 0.438 0.187 0.137 0.161 0.254
ELR 0.161 0.042* 0.112 0.056 0.143 0.117
NLR 0.012 0.632 —0.018 0.553 —0.006 0.724
MLR —0.015 0.402 0.016 0.504 —0.113 0.322
PLR —0.101 0.261 —0.091 0.616 —0.023 0418
LTB4 0.134 0.011* 0.116 0.042* 0.016 0.536
TSLP 0.125 0.009* 0.115 0.121 0.009 0.328
EASI 0.015 0.272 0.018 0.342 0.002 0.611
PP-NRS —0.087 0.433 —0.007 0.441 —0.101 0.531
Notes: *Data assessed by Mann—Whitney U-test. *Statistically significant at P < 0.05.
Abbreviations: EASI, Eczema area and severity index; ELR, Eosinophil-to-lymphocyte ratio; LTB4, Leukotriene B4; MLR, Monocyte-to-
lymphocyte ratio; NLR, Neutrophil-to-lymphocyte ratio; PLR, Platelet-to-lymphocyte ratio; PP-NRS, Peak pruritus-numerical rating scale;
TSLP, Thymic stromal lymphopoietin.
Discussion

In recent decades, there has been a consistent increase in the prevalence of AD, observed not only in highly urbanized
and economically developed nations but also in developing countries.! Approximately 20% of the global population
suffers from this chronic condition, particularly among children. AD takes a significant toll on mental health, work
productivity, and overall quality of life of both patients and their caregivers. Topical corticosteroids remain the preferred
treatment for the onset of inflammatory AD. However, nearly all of these patients experience a relapse if they discontinue

topical anti-inflammatory medications. Application of systemic immunosuppressants is always accompanied by some
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Table 5 The Predictive Factors for Decrease of Eczema Area and Severity Index (EASI) at Weeks 2, 4, or 8 of Treatment Assessed by
Linear Multivariate Regression Analysis in Patients with Atopic Dermatitis (n = 131)

Clinical Characteristics Percent Reduction of EASI at Percent Reduction of EASI at Percent Reduction of EASI at

Week 2 Week 4 Week 8
B (95% CI) P B (95% CI) P B (95% CI) P
Age 0.221 (0.031-0.421) 0.021* 0.223 (0.002-0.443) 0.046* 0.215 (-0.103-0.533) 0.192
ELR (Baseline) 1.312 (—0.011-2.626) 0.082 1.123 (-0.117-2.362) 0.128 1.544 (—0.294-3.382) 0.251
LTB4 (Baseline) 2.015 (0.096-3.934) 0.032* NA NA 1.235 (—0.381-2.852) 0218
TSLP (Baseline) 3.416 (—1.217-8.048) 0.212 2.214 (—2.156-6.584) 0.412 NA NA

Note: *Statistically significant at P < 0.05.
Abbreviations: EASI, Eczema area and severity index; ELR, Eosinophil-to-lymphocyte ratio; LTB4, Leukotriene B4; TSLP, Thymic stromal lymphopoietin.

Table 6 The Relationships of Clinical Characteristics with Decrease of PP-NRS at Weeks 2, 4, or 8 of Patients
with Atopic Dermatitis (n = 131)

Clinical Characteristics Percent Reduction of Percent Reduction of Percent Reduction of
PP-NRS at Week 2 PP-NRS at Week 4 PP-NRS at Week 8
Rho P Rho P Rho P
Gender (male/female) 0421 0.384° 0.279*
Age 0.213 0.014* 0.132 0.088 0.103 0.127
BMI —0.004 0.563 0.039 0.452 -0.005 0.728
Disease duration 0.119 0.323 0.122 0.196 0.013 0.635
ELR 0.052 0.446 0.021 0.542 0.035 0.426
NLR 0.081 0.723 —-0.003 0.833 0.025 0.534
MLR —0.045 0.681 0.086 0.571 —-0.033 0.656
PLR —0.001 0.982 0.081 0.322 -0.013 0.723
LTB4 0.241 0.022* 0.162 0.045* 0.013 0.475
TSLP 0.132 0.012* 0.163 0.081 0.011 0.192
EASI 0.014 0.323 0.093 0.248 0.004 0.531
PP-NRS 0.211 0.003* 0.178 0.047* 0.103 0.602

Notes: *Data assessed by Mann—Whitney U-test. *Statistically significant at P < 0.05.

Abbreviations: EASI, Eczema area and severity index; ELR, Eosinophil-to-lymphocyte ratio; LTB4, Leukotriene B4; MLR, Monocyte-to-
lymphocyte ratio; NLR, Neutrophil-to-lymphocyte ratio; PLR, Platelet-to-lymphocyte ratio; PP-NRS, Peak pruritus-numerical rating scale;
TSLP, Thymic stromal lymphopoietin.

Table 7 The Predictive Factors for Decrease of PP-NRS at Weeks 2, 4, or 8 of Treatment Assessed by Linear Multivariate Regression
Analysis in Patients with Atopic Dermatitis (n = 131)

Clinical Characteristics | Percent Reduction of PP-NRS at | Percent Reduction of PP-NRS at Percent Reduction of PP-NRS

Week 2 Week 4 at Week 8
B (95% CI) P B (95% CI) P B (95% CI) P
Age 0.332 (0.011-0.653) 0.043* 0.286 (0.009-0.562) 0.039* 0.113 (-0.112-0.338) 0.238
LTB4 (Baseline) 2.264 (0.0164.512) 0.022* 1.287 (—0.109-2.683) 0.128 2.112 (-0.2944.518) 0.327
TSLP (Baseline) 3.848 (—0.167-7.863) 0.342 NA NA NA NA
PP-NRS (Baseline) 4.025 (-1.321-9.371) 0.012* 2.327 (~1.294-5.948) 0.018* NA NA
Note: *Statistically significant at P < 0.05.
Abbreviations: NA, not applicable; LTB4, Leukotriene B4; PP-NRS, Peak pruritus-numerical rating scale; TSLP, Thymic stromal lymphopoietin.
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intolerable side effects. Novel treatment for AD is warranted. Our previous study confirmed that combination of SMP
and halomethasone cream in AD treatment could have favorable therapeutic efficacy with tolerable side effects.”

In this study, we explored the relationship between inflammatory indicators and EASI or PP-NRS. Dynamic changes of
these indicators were also assessed during treatment. This study found significant associations between baseline ELR, NLR,
LTB4, and TSLP with baseline EASI, and baseline ELR and LTB4 with baseline PP-NRS. The decrease of ELR was
positively associated with those of EASI or PP-NRS at weeks 2, 4, or 8 in AD patients treated with SMP. Similar significant
correlations were also observed in LTB4 and TSLP at weeks 2, 4, and NLR only at week 2. Furthermore, multivariate analyses
showed that age was related to the decrease of EASI and PP-NRS during the whole follow-up, while baseline LTB4 was
associated with the decrease of EASI and PP-NRS after 2 weeks treatment. Initial PP-NRS was also associated with the
decrease of PP-NRS after 2 or 4 weeks treatment. Our study demonstrated that level of ELR was significantly correlated with
the changes of severity of AD symptoms at pre-treatment, midpoint, and post-treatment assessment sessions. Therefore, ELR
may serve as an effective indicator for evaluation of therapeutic efficacy in AD treatment with SMP.

EOS infiltration is a common observation in various skin diseases, despite their absence in normal physiological
conditions. In most cases, the presence of EOSs in the skin is reactive and mediated by cytokines. However, clonal expansion
of EOSs due to intrinsic mutations can also occur. EOSs play a significant role in several biological processes, including host
defense, regulation of immune response, generation of itchiness, tissue remodeling, induction of fibrosis, and tissue damage.
This involvement contributes to the pathogenesis of various diseases, including atopic dermatitis (AD). In AD, EOSs secrete
granules that can harm keratinocytes and stimulate the release of IL-33, which further activates basophils, mast cells, and
EOSs.'® Additionally, EOS-derived granules can induce mast cell degranulation, leading to the secretion of histamine and
cytokines.'®** Furthermore, EOSs express type 2 cytokines, reaffirming their active contribution to AD inflammation.
Moreover, EOSs can initiate pruritus by releasing toxic granule proteins, neuromediators, and cytokines such as IL-31.%!
EOSs produce higher levels of IL-31, which further triggers chemotaxis and IL-31 production in EOSs themselves. It is
evident that EOSs have multifaceted roles in the pathogenesis of AD, not only defending against pathogens using toxic granule
proteins but also promoting inflammation, contributing to fibrosis, and initiating itch.*> SMP is a traditional Chinese medicinal
formula that has demonstrated anti-inflammatory, analgesic, and immunomodulatory effects. It is commonly used in clinical
practice to treat various inflammatory diseases, including rheumatoid arthritis and gouty arthritis.® Our previous study showed
favorable outcomes in AD treatment with SMP combined with topical halometasone ointment.* The potential molecular and
cellular mechanisms of SMP in suppressing itch are poorly defined. Previous studies indicated that increased levels of
circulating EOS were parallel with degree of clinical symptoms in AD.'®* ELR and NLR were observed to decrease and
maintain a lower level during the treatment, while MLR and PLR showed a transient fall or no changes when SMP was
administered for AD in this study. Additionally, decrease of ELR was associated with that of EASI and PP-NRS. Results of
this study revealed that EOSs rather than neutrophils, monocytes, or platelets may participate in SMP-induced improvement of
clinical signs. The study of Hagino et al also exhibited a similar result. In their study, ELR served as a marker for the
improvement of disease symptoms in atopic dermatitis treated with upadacitinib, a JAK1 inhibitor, and dynamic changes of
ELR correlated with symptom indicators.'?

LTB4, a conventional lipid chemoattractant, has been traditionally identified to stimulate EOSs, differentiated T cells, and
dendritic cells’ chemotaxis.** A prior investigation has proposed the crucial involvement of LTB4 in the pathogenesis of AD.
LTB4 is known to initiate the infiltration of neutrophils, EOSs, and Th2 cells into the skin, thereby contributing to the
inflammatory response in AD.'? Indeed, several studies have observed increased levels of LTB4 in the skin lesions of AD or
allergic contact patients.”> 2’ Our previous study also found that level of serum LTB4 significantly decreased and paralleled
with improvement of clinical symptoms and itch after SMP treatment in AD patients.* This study further revealed a significant
consistent association trend between decrease of serum LTB4 level and those of EASI or PP-NRS at weeks 2 and 4. Therefore,
SMP may provide new strategies for the pharmacological intervention for the amelioration of AD by targeting LTB4. TSLP is
a multifaceted member of the interleukin-2 family and a distant paralog of interleukin-7. TSLP, highly expressed by
keratinocytes, could contribute to an acute episode of AD by stimulating EOS extracellular traps formation.”®* Previous
studies have indicated that TSLP may indirectly contribute to pruritus through the induction of Th2-related cytokines
activating sensory neurons. TSLP can also elicit pruritus signals directly by activating transient receptor potential cation
channel A1 through its interaction with TSLPR-expressing dorsal root ganglia neurons.>*>? The results indicate a significant
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correlation between the epidermal synthesis of TSLP and AD’s clinical manifestations, including the presence of lesions,
severity, and longevity, which is consistent with the results of our study. Targeting TSLP and its downstream signaling
pathways may provide a promising treatment approach for AD. Further research is necessary to elucidate the underlying
mechanisms of SMP in TSLP.

Additionally, our study also found that age was significantly associated with decrease of EASI and PP-NRS at weeks
2 and 4. Patients with old age may obtain more benefit from SMP in AD. Elderly individuals exhibit variations in their
immune system, commonly known as “immunosenescence”, which contributes to the heightened susceptibility to
infectious diseases and autoimmune disorders.®> The morphological and functional changes that occur in the skin of
elderly individuals result in a distinctive pattern of skin diseases as compared to young people, both in terms of frequency
and clinical appearance. For instance, cutaneous xerosis, which is associated with diminished activity of sweat and
sebaceous glands, is prevalent in most older adults and frequently causes senile pruritus or AD.** The aging process in
adult patients with AD is associated with decreased levels of cytokines such as IL-31 or IL-13, which are responsible for
generating itch, within the skin lesions.*>*® This study indicated that a better efficacy could be achieved in older patient
population. What is more, a high percentage reduction of PP-NRS was related to patients presenting with a high initial
PP-NRS, which is consistent with those reported in two previous studies.'*>’

Our study firstly explored the associations between dynamic changes of inflammatory indicators with treatment
efficacy in AD patients who received halomethasone cream combined with SMP. Additionally, inflammatory
indicators in this study included ratios of different leukocytes and biomarkers of inflammation in blood. While
several limitations also exist in our study. First, confounding and selection bias could not be avoided in this
retrospective study. Second, the limited sample sizes, and association analysis was not conducted in control group
treated with topical corticosteroids only. Third, this study did not record and analyze relapse or recurrence following
treatment. Fourth, a shorter follow-up. Finally, this study evaluated the efficacy of only 6 g, twice daily, of SMP for
a month. Whether an increasing dose and longer period of treatment would affect the efficacy need further
investigation.

Conclusion

Baseline ELR had a significant association with EASI and PP-NRS before SMP treatment, and change trend of ELR
during and after therapy was still significantly correlated with clinical signs and itch in AD patients. ELR could be used
to evaluate the therapeutic efficacy for quantitation and avoid subject bias during SMP treatment in AD. Blood test is
routine in clinical practice, which means that obtaining ELR is convenient. ELR may serve as an accurate, timely and
convenient indicator in assessing the disease severity and efficacy of SMP therapy for AD, helping to create an
individualized treatment strategy. Larger-scale study is warranted to validate our finding.
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