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Purpose: To investigate the clinical characteristics of patients with moderate to severe atopic dermatitis (AD) visiting tertiary
hospitals in China.

Study Design: A multicenter cross-sectional survey was conducted on 1010 patients with moderate to severe AD. Their demographic
characteristics, history of allergic diseases, inducing factors, treatment, disease assessment scales, and disease burden were analyzed.
Place & Duration of the Study: The survey was conducted in 7 tertiary hospitals from October 2022 to October 2023, including
Affiliated Hospital of Xuzhou Medical University, Yancheng First People’s Hospital, Huai’an First People’s Hospital, Lianyungang
First People’s Hospital, Lianyungang Second People’s Hospital, Sugian Hospital of Nanjing Drum Tower Hospital Group and Xuzhou
First People’s Hospital.

Results: Among the 1010 patients, the median age was 55.5 years, and 59.5% had severe AD. Female patients exhibited higher
clinician-assessed SCORAD scores than male patients (P=0.016), although multivariate analysis identified age, personal allergic
history, and smoking as independent risk factors for severity, with gender not retaining statistical significance. 50.7% had a personal
history of allergic diseases, 26.9% had a family history, and allergic rhinitis was the most common. Season, skin moisturizing after
bathing, smoking, and drinking were related to the disease. Treatment was mainly oral antihistamines and topical glucocorticoids. The
SCORAD score was significantly positively correlated with the DLQI/CDLQI, POEM, NRS, and ADCT scores (P<0.01). Spearman
correlation analysis demonstrated significant positive correlations between SCORAD and DLQI/CDLQI, POEM, NRS, and ADCT
scores. The medical expenses of severe patients were higher than those of moderate patients (P<0.05).

Conclusion: This study delineates the clinical profile and substantial burden of moderate-to-severe AD in Chinese tertiary hospitals,
identifying older age, personal allergic history and smoking as independent risk factors for disease severity. These findings provide
a basis for targeted management and informed clinical decision-making for this patient population.
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Introduction

Atopic dermatitis (AD) is a chronic, recurrent inflammatory skin disease characterized by eczematous lesions, dry skin,
and pruritus, often accompanied by allergic diseases such as allergic rhinitis and asthma.'? The prevalence of AD is
increasing globally, and the incidence rate in China has been rising in recent years, seriously affecting patients’ quality of
life and socioeconomic status.’
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Several epidemiological studies on AD have been conducted both domestically and internationally. A systematic
review including 27 countries showed that the prevalence of AD ranged from 4.1% to 25.7%.* A cross-sectional survey
in China found that the prevalence of AD in 5967 infants was 30.48%.° A study on adult AD in the United States
reported a prevalence of 7.3%,° with an increasing trend over the past decade. These studies indicate that AD has
a significant prevalence trend in different countries and regions, with moderate to severe cases being predominant.

While several international studies have described AD epidemiology, there remains a paucity of large-scale, real-
world data specifically characterizing moderate-to-severe AD patients managed in Chinese tertiary hospitals. The unique
healthcare-seeking behavior in China, where patients with severe diseases are preferentially channeled to tertiary centers,
creates a distinct patient population with potentially different clinical profiles, treatment accessibility, and economic
burden. Moreover, the integration of traditional Chinese medicine (TCM) in mainstream dermatology practice and the
rapid adoption of biologics like dupilumab in recent years warrant systematic documentation. Therefore, this multicenter
study aims to fill these gaps by providing a comprehensive snapshot of demographic characteristics, comorbid allergic
patterns, treatment modalities, patient-reported outcomes, and economic burden in this specific healthcare context.

Methods

This study included moderate to severe AD patients who visited the dermatology departments of 7 tertiary hospitals in
different geographical regions from October 2022 to October 2023. The 7 hospitals were: Affiliated Hospital of Xuzhou
Medical University, Xuzhou First People’s Hospital, Lianyungang First Hospital, Lianyungang Second People’s Hospital,
Yancheng First People’s Hospital, Huai’an First People’s Hospital, and Suqian Hospital of Nanjing Drum Tower Hospital
Group. All participating centers were tertiary hospitals located within Jiangsu Province, reflecting a geographically
concentrated but socioeconomically diverse catchment area including both urban and semi-urban populations. This study
has been approved by the Medical Ethics Committee of the Affiliated Hospital of Xuzhou Medical University, with the
approval number [XYFY2021-KL247-01]. All procedures involving human participants were conducted in accordance
with the ethical standards of the institutional research committee and with the Declaration of Helsinki. Written informed
consent was obtained from all participants prior to enrollment.

All participants signed the informed consent. A total of 1050 patients signed the informed consent, of which 40
patients failed to meet the inclusion criteria, and 1010 patients were finally included in the study. The patient enrollment
process is shown in Figure S1.

Inclusion Criteria

(1) Age >12 years; (2) Meeting the diagnostic criteria of the 2020 Chinese Guidelines for Diagnosis and Treatment of
Atopic Dermatitis;” (3) Moderate to severe AD defined by SCORAD score; (4) Patients or their guardians agreed to
participate in the study and signed informed consent.

Exclusion Criteria

(1) Comorbid with other severe chronic skin diseases (such as psoriasis, erythroderma, etc).; (2) Suffering from severe
systemic diseases (such as malignant tumors, autoimmune diseases, etc).; (3) Participated in AD-related clinical trials
within 1 year; (4) Patients unable to understand or complete the questionnaire survey.

The sample size for this study was estimated based on parameters such as the prevalence of AD in China, confidence
level, and allowable error. According to literature reports, the prevalence of AD in China is about 12.94%. Taking
0=0.05, p=0.10, 5=0.10p, the sample size n=(pa-+up)* p(1-p)/d°=(1.96+1.28)* x0.1294x(1-0.1294)/0.01294°~865 cases.
Considering a non-response and information loss rate of no more than 20%, the final sample size was determined to be
1010 moderate to severe AD patients.

A unified questionnaire was used to collect information on patients’ demographic characteristics, treatment status,
history of allergic diseases, family history of AD, AD triggers or exacerbating factors, disease assessment scales, and
disease burden.

The Scoring Atopic Dermatitis index (SCORAD),? Dermatology Life Quality Index (DLQI)/Children’s Dermatology
Life Quality Index (CDLQI),9 Patient-Oriented Eczema Measure (POEM),'® Numerical Rating Scale (NRS) for peak

2 https: Clinical, Cosmetic and Investigational Dermatology 2026:19


https://www.dovepress.com/article/supplementary_file/431875/431875%20Supplementary%20Material.docx

Sun et al

pruritus,'' and Atopic Dermatitis Control Tool (ADCT)'* were used to assess the condition of AD patients. SCORAD was
used to determine the severity of AD, assessing the extent of skin lesions (A), severity of lesions (B), and subjective
symptoms of pruritus and sleep disturbance (C). The SCORAD calculation result is A/5+7B/2+C, with a score range of
0-103 points. Based on the score, the disease severity is classified as: mild (0-24 points), moderate (25-50 points), and
severe (>50 points). DLQI/CDLQI was used to evaluate the impact of skin disease on daily life over the past week, using 10
questions scored 0-3 points each, with a total score of 30 points. Higher scores indicate a greater impact of the disease on
the patient’s quality of life. POEM is a patient’s subjective assessment of disease severity, using 7 questions to score the
frequency of itching, sleep disturbance, bleeding, oozing, cracking, skin peeling, and dryness over the past week. Each item
is scored 0—4 points based on frequency, with a total score of 28 points. Higher scores indicate more severe disease. NRS
was used to evaluate the patient’s subjective sensation of itching, using numbers between 0 and 10 to self-assess the degree
of itching in the past 24 hours, where 0 represents no itching and 10 represents the most severe itching imaginable. ADCT
was used to assess disease control over the past week, using 6 questions scored 0—4 points each, with a total score of 24
points. Higher scores indicate poorer AD control, with an ADCT score >7 considered as poor disease control.

Patient assessments were performed by experienced and professionally trained dermatologists and research nurses.
All assessors received uniform training before the start of the study to ensure consistency and accuracy of the assessment.

SPSS 26.0 statistical software was used for data analysis. Normally distributed measurement data were expressed as
mean * standard deviation, and #-test was used for comparison between two groups. Data not conforming to normal
distribution were expressed as median (interquartile range) [M(Q1, Q3)], and Mann—Whitney U-test was used for
comparison between two groups. Kruskal-Wallis H-test was used for comparison among multiple groups, and
Kruskal-Wallis H-test with Bonferroni correction was used for pairwise comparisons. Count data were expressed as
number of cases (%), and Pearson’s x2 test was used for comparison between groups. When the theoretical frequency
n>40 and 1<T<S5, continuity-corrected chi-square test was used; when n<40 or T<I, Fisher’s exact probability method
was used. Correlation analysis used Spearman correlation coefficient. Binary multivariate logistic regression analysis was
used for factors influencing AD severity. Two-sided tests were used with a significance level of a=0.05.

Data Quality and Missing Data

The study utilized an electronic questionnaire system where all items were set as mandatory. Only 3 cases had missing
BMI data and 2 cases had missing education level data, resulting in a total missing proportion of <0.5%. Therefore, we
employed a complete-case analysis and did not perform multiple imputation.

Result

This study included 1010 AD patients, comprising 602 males (59.6%) and 408 females (40.4%), with a male-to-female
ratio of 1.48:1. The age range was 12 to 96 years, with a median age of 55.5 (36.7, 70.5) years. Middle-aged and
elderly AD patients >45 years old accounted for the highest proportion at 42.2%. According to SCORAD index analysis,
moderate and severe AD patients accounted for 40.5% and 59.5%, respectively. Regarding patients’ residence and
marital status, urban residents and married patients accounted for high proportions of 83.7% and 81.8%, respectively.
Additionally, the average body mass index (BMI) of patients was 23.5 (21.3, 25.7) kg/m. In terms of occupation, retired/
unemployed patients accounted for the highest proportion at 44.0% (444 cases). Regarding education level, patients with
secondary school and vocational school education were the most numerous, accounting for 47.4% (479 cases) of the
total. There were significant statistical differences between moderate and severe AD patients in terms of gender, age,
marital status, occupation type, and education level (P<0.05).

In this study, we conducted a detailed survey of allergic disease history among 1010 AD patients. The results showed
that 512 patients (50.7%) had a personal history of allergic diseases, while 272 patients (26.9%) had a family history of
allergic diseases. Additionally, 231 patients (22.9%) had both personal and family histories of allergies. Regarding
personal history of allergic diseases, allergic rhinitis was the most common, affecting 252 patients (25.0%). Further
analysis revealed that moderate AD patients had a higher personal history of asthma, food allergies, urticaria, excessive
insect bite reactions, and eczema compared to severe patients, with statistically significant differences (P<0.05). In terms
of family history of allergic diseases, allergic rhinitis was also the most common, affecting 142 patients (14.1%). For
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severe AD patients, the family history of allergic rhinitis, asthma, allergic conjunctivitis, food allergies, urticaria,
excessive insect bite reactions, and eczema was significantly higher than that of moderate AD patients, with statistically
significant differences (P<0.05).

In this survey of 1010 AD patients, 37.0% reported symptom exacerbation in specific seasons, most notably in
summer (17.1%), followed by winter (10.9%). Moderate AD patients were most affected by summer. Additionally,
disease severity was associated with patients’ skin moisturizing after bathing, smoking, and drinking behaviors.

All 1010 patients had received treatment, with topical glucocorticoids and moisturizers being the main local treatments,
accounting for 47.9% and 25.2%, respectively. Among oral medications, antihistamines had the highest usage rate at 64.7%,
followed by Chinese herbal medicine and systemic glucocorticoids. In terms of targeted therapy, dupilumab had the highest
application rate at 25.1%. Moderate patients had a higher use of topical calcineurin inhibitors compared to severe patients
(P<0.05); severe patients had higher use of dupilumab, systemic glucocorticoids, compound glycyrrhizin tablets, and Chinese
herbal medicine treatments compared to moderate patients (P<0.05). See Table 1 for details.

A total of 1010 patients participated in the disease assessment scale recording. The results showed no significant
differences between male and female patients in DLQI/CDLQI, POEM, NRS, and ADCT scores (all P>0.05), but female
patients had higher SCORAD scores than male patients (P=0.016), suggesting more severe disease in females. There were
significant differences in SCORAD, POEM, NRS, and ADCT scores among different age groups (all P<0.05). Pairwise
comparisons showed statistical differences in SCORAD, POEM, and ADCT scores between the <18 years and >45 years
groups, and between the 18—44 years and >45 years groups (all P<0.05). NRS scores showed statistical differences between all
age groups (all P<0.05). See Table 2 for details. Spearman correlation analysis demonstrated significant positive correlations
between SCORAD and DLQI/CDLQI, POEM, NRS, and ADCT scores (all P < 0.001) (Figure S2).

A total of 1004 patients participated in the survey on health economic burden over the past year. Among them, 37
patients required hospitalization due to their condition, with an average cost of 5000 (4000, 9000) yuan per hospitalization

Table | Distribution of AD Patients’ Related Treatments [n (%)]

Variable Total (n=1010) | Moderate (n=409) | Severe (n=601) | P value*
Topical treatment

Glucocorticoids 484 (47.9) 186 (45.5) 298 (49.6) 0.200
Calcineurin inhibitors 40 (4.0) 34 (8.3) 27 (4.5) 0.012
Moisturizers 255 (25.2) 101 (24.7) 154 (25.6) 0.739
Antimicrobial agents 45 (4.5) 15 (3.7) 30 (5.0) 0.317
Zinc oxide preparations 10 (0.9) 1 (0.2) 9 (1.5) 0.056
Crisaborole ointment 54 (5.3) 28 (6.8) 26 (4.3) 0.081
Others 24 (2.4) 10 (2.4) 12 (2.0) 0.241
Targeted therapy

Dupilumab 254 (25.1) 84 (20.5) 170 (28.3) 0.005
JAK inhibitors I(LT) 3(0.7) 8 (1.3) 0.236
Oral medications

Antihistamines 653 (64.7) 255 (62.3) 394 (65.6) 0.296
Systemic glucocorticoids 139 (13.8) 28 (6.8) 111 (18.5) <0.001
Cyclosporine 4 (0.4) 0 (0.0 4 (0.7) 0.152
Antibiotics 27 (2.7) 7 (1.7) 20 (3.3) 0.118
Compound glycyrrhizin tablets | 63 (6.2) 11 (2.7) 52 (8.7) <0.001
Tripterygium glycosides tablets | 31 (3.1) 11 (2.7) 20 (3.3) 0.564
Chinese herbal medicine 328 (32.5) 104 (25.4) 224 (37.3) <0.001
Thalidomide 25 (2.5) 8 (1.9) 17 (2.8) 0.381
Gabapentin 6 (0.6) 1 (0.2) 5 (0.8) 0410
Pregabalin 8 (0.8) 4 (0.9) 4 (0.7) 0.722
Others 12 (1.2) 3(0.7) 9 (1.5) 0.379

Note: *Pearson’s 2 test, Fisher’s exact test.
Abbreviations: AD, Atopic dermatitis; JAK, Janus kinase.
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Table 2 Differences in Disease Assessment Scales Across Age Groups and Genders [Score, M(Q1,Q3)]

Scale Total (n=1010) | <I8 Years (n=61) | 18~44 Years (n=270) | >45 Years (n=679) | P value* | Male (n=602) Female (n=408) | P value*
SCORAD 55.0 (43.5, 68.5) | 47.0 (35.5, 65.1) 50.6 (39.4, 63.9) 56.7 (45.8, 71.0)ab <0.001 56.0 (44.4, 70.5) | 65.0 (42.0, 65.9) 0.016
DLQI/CDLQI | 85 (5.0, 13.0) 9.0 (4.0, 14.0) 9.0 (5.0, 14.0) 8.0 (5.0, 13.0) 0.920 8.0 (5.0, 13.0) 9.0 (5.0, 13.0) 0.291
POEM 16.0 (12.0, 21.0) 14.0 (9.5, 19.5) 15.0 (11.0, 20.0) 17.0 (12.0, 22.0)ab <0.001 16.0 (12.0,22.0) | 16.0 (12.0, 21.0) 0.649
NRS 8.0 (6.0, 9.0) 6.0 (5.0, 8.0) 8.0 (6.0, 9.0)c 8.0 (7.0, 9.0)ab <0.001 8.0 (6.0, 9.0) 8.0 (6.0, 9.0) 0.634
ADCT 14.0 (9.0, 18.0) 11.0 (7.0, 15.5) 12.0 (9.0, 17.0) 15.0 (10.0, 19.0)ab <0.001 14.0 (9.8, 18.0) 14.0 (9.0, 18.0) 0.950

Notes: *Kruskal-Wallis H-test, Mann—Whitney U-test; a indicates P<0.05 compared with <I8 years, b indicates P<0.05 compared with 18-44 years, c indicates P<0.05
compared with <I8 years. Spearman correlation analysis showed that SCORAD scores were significantly positively correlated with DLQI/CDLQI (r=0.473, P<0.01), POEM
(r=0.599, P<0.01), NRS (r=0.614, P<0.01), and ADCT (r=0.598, P<0.01) scores.

Abbreviations: SCORAD, Scoring Atopic Dermatitis; DLQI, Dermatology Life Quality Index; CDLQI, Children’s Dermatology Life Quality Index; POEM, Patient-Oriented
Eczema Measure; NRS, Numerical Rating Scale; ADCT, Atopic Dermatitis Control Tool.

Table 3 Binary Multivariate Logistic Regression Analysis of Factors Influencing AD Severity

Variable B SE Wald | P value | OR OR (95% CI)
Age 0.019 | 0.003 | 28.906 | <0.001 1.019 | 1.012~1.026
Gender —0.162 | 0.171 | 0.898 | 0.343 0.851 | 0.609~1.188
BMI —0.004 | 0.006 | 0.448 | 0.503 0.996 | 0.983~1.008
Personal history of allergic diseases | 0.523 0.148 | 12.412 | <0.001 1.687 | 1.261~2.256
Family history of allergic diseases 0.115 0.161 | 0.506 | 0.477 1.121 | 0.818~1.537
Seasonal factors —0.234 | 0.136 | 2.990 | 0.084 0.791 | 0.606~1.032
Moisturizing after bathing —0.178 | 0.161 | 1.229 | 0.268 0.837 | 0.611~1.147
Smoking history 0427 | 0.221 | 3.721 0.048 1.533 | 0.993~2.364
Drinking history —0.310 | 0.216 | 2.051 0.152 0.734 | 0.480~1.121
Keeping cats, dogs, and poultry —0.224 | 0.185 | 1.466 | 0.226 0.800 | 0.557~1.148
Constant —0.560 | 0.286 | 3.830 | 0.050 0.571 | -

Abbreviations: AD, Atopic Dermatitis; OR, Odds Ratio; Cl, Confidence Interval; BMI, Body Mass Index.

and a total hospitalization medical cost of 6000 (5000, 12000) yuan. Additionally, 769 patients chose outpatient treatment,
with an average medical cost of 300 (100, 500) yuan per visit and a total outpatient medical cost of 600 (100, 2000) yuan.
Furthermore, 228 patients incurred other types of expenses, such as skincare products, medical cosmetics, and medicinal
baths, with an average cost of 335 (200, 1000) yuan. The survey also found that 168 patients experienced absenteeism from
work or school, with an average of 5.0 (2.0, 10.0) times per person. Compared to moderate AD patients, severe patients had
higher average outpatient medical costs, total outpatient medical costs, and other expenses (P<0.05).

This study used SCORAD score-defined moderate and severe cases as the dependent variable. Based on the previous
analysis results and clinical experience, we selected age, gender, BMI, personal history of allergic diseases, family
history of allergic diseases, smoking history, drinking history, seasonal exacerbation, and other factors as independent
variables, and then conducted binary multivariate logistic regression analysis. In the logistic regression model,
¥2=66.659, P<0.001, indicating that the model was statistically significant. The regression results showed that age,
personal history of allergic diseases, and smoking were risk factors for AD severity. See Table 3 for details.

Discussion
AD is a common chronic disease in dermatology outpatient clinics, typically characterized by recurrent eczematous
lesions and pruritus. Currently, the incidence of AD varies among different countries and regions, but overall studies
indicate an increasing trend, especially in Asia.'*> Multiple studies both domestically and internationally have shown that
moderate to severe AD is predominant across all age groups, with patients often experiencing severe recurrent pruritus
that significantly affects their quality of life and imposes substantial family and social economic burdens.'

Our study results show that male patients outnumber female patients, but female patients have more severe disease
(SCORAD score significantly higher than males). This is different from the results of the study in Madagascar by

Sendrasoa et al,'” which found a higher proportion of female adult AD patients but no gender difference in disease
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severity. This discrepancy may reflect characteristics of AD patients across different ethnicities and regions. Kowalska-
Oledzka et al’s study showed that European AD patients are mainly concentrated in children and young adults,'® while
our study found that patients aged >45 years account for the highest proportion (42.2%) of Chinese AD patients. This
difference may be related to China’s aging population trend and changes in environmental factors. Additionally, we found
that AD severity increases with patient age. This may be due to skin aging, immune imbalance, cumulative damage, and
environmental stress, which weaken the skin’s defense and repair capabilities as patients age.

The observation that female patients had higher clinician-assessed SCORAD scores (driven primarily by greater
lesion extent and erythema) without corresponding differences in patient-reported outcomes (PROs) warrants careful
interpretation. This divergence may reflect: (1) Physiological differences: Hormonal influences on skin barrier function
and immune modulation may manifest as more visible inflammation; (2) Reporting behavior: Female patients may have
higher thresholds for reporting quality-of-life impact or pruritus severity; or (3) Assessment bias: The SCORAD’s
objective components (extent/erythema) may capture gender-specific dermatological manifestations that do not directly
translate to differential PRO burden. Importantly, this finding underscores the necessity of integrating both objective and
subjective measures in AD trials, as they capture complementary yet distinct disease dimensions. It also highlights that
severity determinants may differ between observable pathology and lived experience.

Our study found that 50.7% of AD patients had at least one other allergic disease, 26.9% had a family history of allergic
diseases, and 22.9% had both personal and family allergic histories. The most common personal or family history of allergic
disease was allergic rhinitis, consistent with a Korean study.'” Notably, having a personal history of allergic diseases is
a risk factor for AD severity. This may be because these patients have inherent immune system abnormalities, are prone to
excessive immune responses, and may have more fragile skin barrier function, leading to easier exacerbation and spread of
inflammation. Furthermore, most AD patients showed seasonal variations in their condition. In our study, 37.0% of AD
patients experienced exacerbation in a particular season, with summer and winter being the most common periods of
worsening. This result is inconsistent with previous studies,'® possibly due to differences in ethnicity and geography.
Additionally, smoking is a risk factor for AD severity, consistent with Alturki et al’s study in Saudi Arabia,'® suggesting that
smoking may damage the skin barrier and immune balance in multiple ways, triggering or exacerbating the condition.

Different countries and regions have developed corresponding AD diagnosis and treatment guidelines, but due to
economic, cultural, and geographical factors, there are some differences in AD treatment concepts and methods. In our
study, the main treatment methods used by patients included oral antihistamines (64.7%) and topical glucocorticoids
(47.9%). Additionally, Chinese herbal medicine treatment (32.5%) was also widely used, which is a unique feature of AD
treatment in China. In contrast, studies in Western countries rarely report the use of Chinese herbal medicine. For
example, Armario-Hita et al’s review mainly discussed Western medical treatment plans without mentioning traditional
Chinese medicine treatments.”' Our study found that the use of treatment methods recommended in international
treatment guidelines was relatively low in this study population, such as cyclosporine, calcineurin inhibitors, systemic
glucocorticoids, dupilumab, and phototherapy. This may be related to the accessibility of medical resources and patients’
treatment preferences.

The high dupilumab utilization (25.1%) likely reflects selection bias towards severe, refractory cases referred to tertiary
centers, exceeding reported national averages (8—12%). The clinical takeaway is that while biologics are increasingly
accessible in specialized settings, real-world effectiveness and long-term safety monitoring remain imperative. Our data
reflect access patterns, not outcomes. Similarly, the prevalent use of traditional Chinese herbal medicine (32.5%) reflects
culturally embedded treatment preferences and TCM integration in China’s dermatology practice. However, the absence of
standardized efficacy/safety documentation precludes endorsement. The key message for readers is that these patterns
highlight sociocultural determinants of treatment choice and the need for rigorous, prospective studies evaluating both
conventional and traditional therapies in Chinese AD populations. Clinicians should engage patients in shared decision-
making, acknowledging these preferences while emphasizing evidence-based core therapies.

In this study, we observed significant differences in SCORAD, DLQI/CDLQI, POEM, NRS, and ADCT scores when
assessing AD patients’ conditions, consistent with previous research results.”” Our study found that the SCORAD
assessment score was 55.0, indicating the extensiveness and severity of patients’ conditions; the DLQI/CDLQI assess-
ment score was 8.5, revealing a moderate impact of the disease on patients’ quality of life; the POEM assessment score
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was 16.0, indicating a moderate impact of the disease on patients; the NRS assessment score was 8.0, indicating severe
distress from itching; and the ADCT assessment score was 14.0, with 91.2% of patients having poor disease control. Our
study also found that AD patients in the >45 years age group had the highest scores on all assessment scales, suggesting
that patients in this age group have more severe conditions and require close attention to the occurrence and development
of AD. Additionally, SCORAD scores were significantly positively correlated with DLQI/CDLQI, POEM, NRS, and
ADCT scores, indicating that higher disease severity is associated with greater impact on patients’ quality of life, more
pronounced symptom perception, and poorer disease control.

This study also investigated the disease burden of AD patients. Consistent with previous studies, patients with
moderate to severe AD bear a huge economic burden.” Firstly, from the perspective of hospitalization and outpatient
costs, the disease brings enormous economic pressure to patients. Among hospitalized patients, the highest total
hospitalization cost in the past year reached 50,000 yuan. Although outpatient costs are relatively lower, frequent visits
can lead to significant cumulative expenses. In the past year, 15.5% of patients had total outpatient costs exceeding 5000
yuan, with the highest reaching 32,000 yuan. Moreover, in addition to direct medical expenses, the disease may lead to
other related costs (such as skincare products, medical cosmetics, medicinal baths, etc)., with total other expenses in the
past year ranging from 50 to 30,000 yuan. Furthermore, the disease has had a profound impact on patients’ lives and
work.** Our results show that 16.7% of patients experienced absenteeism or missed classes due to the disease, which not
only affected their normal work and study but may also lead to reduced income or academic setbacks. Notably, severe
patients had significantly higher medical expenses and other related costs compared to moderate patients, consistent with
previous studies.” This indicates that disease severity not only affects patients’ health status but also directly relates to
the magnitude of economic burden. Therefore, for patients, early detection and treatment of the disease to prevent further
deterioration can not only help restore physical health but also alleviate economic pressure to some extent.

The substantial economic burden observed among patients with severe AD in this study highlights the importance of
early, proactive, and effective therapeutic interventions. In particular, innovative treatments targeting severe cases—such
as dupilumab—though associated with higher initial costs, may prove more cost-effective in the long term by reducing
complications, decreasing outpatient visits, and minimizing indirect economic losses.

While our descriptive findings align with global AD literature, this study’s value lies in its context-specific real-world
evidence from Chinese tertiary care—a setting where disease concentration, treatment accessibility, and healthcare
practices differ substantially from Western cohorts. The integration of comprehensive PROs and economic burden data
within this unique healthcare ecosystem provides a contemporary benchmark for policy-makers and clinicians
managing AD in similar resource-structured environments.

It must be acknowledged that the sample for this study was sourced from tertiary hospitals, which may overestimate
the proportion and severity of AD cases. A key limitation is that all seven centers were located within Jiangsu Province.
While this ensured standardized data collection and quality control, the findings may not fully represent the heterogeneity
of AD patients across China’s different climatic zones, ethnicities, and healthcare systems (eg, Pearl River Delta vs
Northwest regions). Future nationwide studies should validate these findings across multiple provinces. According to
2023 data from the National Center for Quality Control of Dermatological Diseases, the proportion of moderate-to-
severe AD among outpatients is approximately 65% in tertiary hospitals, but only 35% in community hospitals. This
suggests that the results of this study reflect the characteristics of patients seeking specialist care (referral bias) and
should be interpreted with caution when extrapolating to the general, unselected population.

Limitations

This study has several limitations. First, its cross-sectional design restricts the ability to infer causal relationships
between risk factors and AD severity, meaning the observed associations (such as with smoking and allergic history)
are hypothesis-generating, not causal inferences. Second, all participants were recruited from tertiary hospitals, introdu-
cing a “referral filter” bias that systematically overestimates the proportion of moderate-to-severe AD cases.
Consequently, the findings primarily reflect the specialized care population and may not be generalizable to community-
based populations, which mainly consist of mild cases. Third, some variables (eg, seasonal exacerbation, post-bathing
moisturization) relied on patients’ retrospective self-reports, potentially introducing information bias (recall bias) and
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social desirability bias. Future studies could use real-time ecological momentary assessment (EMA) or objective diary
cards for validation. Furthermore, the absence of objective biomarkers, such as serum total IgE, TARC, filaggrin gene
mutations, TEWL and skin microbiome assessments, limits a deeper exploration of AD disease mechanisms and
endophenotypes. Despite these limitations, this is the first large-sample study to systematically describe the clinical
characteristics and disease burden of moderate-to-severe AD patients in Chinese tertiary hospitals, providing an
important foundation for future community-based research. We are currently planning a multi-center prospective cohort
design to systematically integrate objective biomarkers, skin physiological parameters, and digital phenotyping to further
validate and extend these findings. Future research is recommended to build upon these findings through multi-level
population studies, community cohorts, or longitudinal follow-up.

Conclusion

In conclusion, this large-scale study reveals the distinctive epidemiological characteristics and substantial burden of
moderate-to-severe AD in Chinese tertiary hospitals. Key findings—such as increased severity in older patients, high
comorbid allergic burden, and the identification of age, smoking, and personal allergic history as independent risk factors
—provide a foundation for targeted management. The divergence between objective severity and patient-reported impact,
along with unique treatment patterns, underscores the need for personalized, biopsychosocial approaches in this
healthcare context.

Patient Consent
All adult participants provided written informed consent. For adolescent participants (12—17 years), written informed consent
was obtained from their parents or legal guardians. All participants’ privacy and confidentiality were strictly protected.
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