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Abstract

Objectives: The personalized treatment demands of patients with psoriasis did not get
significant attention during the pandemic lockdown. This study aimed to investigate the
treatment demands of patients with psoriasis with different severities, stratified by COVID-19

pandemic conditions.
Design: Cross-sectional study design.
Setting: Multicenter study based on a national psoriasis registry in China.

Participants: A total of 22,425 adult patients with psoriasis were enrolled between August
2020 and September 2021.

Primary and Secondary Outcome Measures: The primary outcomes were patient
demands for quick healing of skin lesions and improving mental health, which were collected
by questionnaires. Multivariable logistic models were used to examine the impact of disease
severity, as measured by Psoriasis Area and Severity Index (PASI), Body Surface Area
(BSA), and Investigator’s Global Assessment (IGA), on treatment demands, as stratified by

COVID-19 pandemic conditions (lockdown vs. non-lockdown).

Results: Increasing PASI score significantly increased patient demands for rapid healing of
skin lesions and improving mental health during non-lockdown periods. The magnitude of
both associations further increased during the COVID-19 lockdown from an odds ratio (OR)
of 1.45 (95% confidence interval [CI] 1.27-1.65) to 2.19 (95% CI 1.57-3.05) and 2.11 (95%
Cl 2.03-2.40) to 2.81 (95% CI 2.24-3.55), respectively. The skin lesion healing demand was
more triggered by the overall irritation level (measured by IGA, OR=1.64, 95% CI 1.35-1.99
during non-lockdown periods versus OR=2.70, 95% CI 1.63—4.49 during lockdowns); while
the mental health improving demand was more triggered by lesion coverage (measured by
BSA, OR=2.01, 95% CI 1.85-2.19 versus OR=3.27, 95% CI| 2.57-4.15).

Conclusions: Psoriasis aggravation significantly increased patients’ treatment demands,
especially during lockdowns. The used psoriasis severity measures highlighted patients'
treatment demands differently. This suggests more accessible and personalized healthcare

for patients with psoriasis should be available during future pandemics.
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Strengths and limitations of this study

® This is, to date, the largest study investigating the association between psoriasis severity
and treatment demands from the patients’ perspective, and the first study comparing the

aforementioned association between a lockdown and a non-lockdown period.

® Since the used measures assessed different aspects of disease severity, this study
compared multiple perspectives of disease severity on each treatment demand, aiming

to help recognize patients’ needs according to their clinical manifestations.

® As most previous studies focused on the quality of life of patients with psoriasis, this
study further investigated the impact of psoriasis on treatment demands mediated by

quality of life.

® The study enrolled patients from specific dermatological clinics, and a certain proportion
of patients declined the enroliment request. Thus, the study population may not

represent the general psoriasis population.

® There was an issue regarding missing data in this study. However, as the missing rate
was not high, and missing at random was considered, a complete case analysis was

considered sufficient for handling missing data and was, therefore, used.

INTRODUCTION

Psoriasis is a chronic, non-fatal disease primarily affecting the skin. The prevalence of
psoriasis varies geographically, with 0.14% and 1.99% of the population in East Asia and
Australasia being affected, respectively [1]. In China, the prevalence was 0.12% in 1987 and
0.47% in 2012 [2]. Apart from skin lesions, psoriasis is also now recognized as a systemic
inflammatory disorder that relates to various comorbidities, such as metabolic syndrome,
arthritis, malignancy, and so on [3]. Poor appearances, together with comorbidities,
significantly impair patients’ daily functioning and cause significant psychological distress [4],
which can result in depression, suicidal ideation, and substance abuse [5,6], causing high
social burdens, especially during the recurrent coronavirus disease 2019 (COVID-19)

pandemics [7,8].

Current clinical diagnosis and treatment for psoriasis must follow appropriate guidelines and
consensus. Therefore, the choice of treatment for psoriasis primarily depends on the
objective assessment of lesion severity of the disease, yet the demands of the patient are

often neglected [9,10]. However, due to the chronic, non-fatal characteristics of psoriasis,
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individual perceptions of the disease can determine the impact of psoriasis on the quality of
life of patients, which may then affect their treatment demands [11,12]. Thus, the treatment

decisions should be driven by the real needs and expectations of each individual.

Furthermore, since healthcare access (e.g. emerged telemedicine) [13-16], as well as the
clinicians’ treatment considerations to control psoriasis, have all changed during the
recurrent COVID-19 pandemics [17], patients’ perception of psoriasis and further their
treatment demands may altered accordingly. From a healthcare-seeking behavior
perspective, common changes among patients with psoriasis during the COVID-19 pandemic
included the canceling or deferring of appointments, nonadherence to treatment, prolonged
prescription, and treatment-change requirements [7,18]. Patients may become more anxious
about their psoriasis lesions due to the difficulty in accessing healthcare. In contrast, from a
quality of life perspective, the social-activity aspect assessed in a quality of life questionnaire
became irrelevant during lockdown, which led to paradoxically improved quality of life among
patients with psoriasis during the COVID-19 lockdown [19]. Patients may perceive their
psoriasis lesions as more acceptable because they are less worried about skin lesion
appearances due to restricted social activities, and are more fearful of COVID-19 than non-
fatal psoriasis. As a result, how patients’ treatment demands changed during pandemics
remains unknown. Thus, it is essential to re-assess patients’ treatment demands to improve
personalized treatment during the pandemic. However, studies on changes in treatment

demands from patients’ perspectives during pandemics are limited.

This study aimed to examine the treatment demands of patients with psoriasis with varying
disease severity and other clinical and personal characteristics in a real-world setting
throughout the recurrent COVID-19 pandemics, hoping to provide references for
personalized treatment strategies not only for patients with psoriasis during COVID-19
pandemic but also for patients with all other chronic diseases in any future pandemic

lockdowns.
MATERIALS AND METHODS

Study design, patients, and data collected

This was a cross-sectional, multicenter study based on a nationwide real-world big data
collection platform established by the Psoriasis Standardized Diagnosis and Treatment
Center (also named Psoriasis Center) and led by the National Clinical Research Center for
Skin and Immune Disease [20]. This data platform is the first and currently the largest
psoriasis registry in China, and as of September 2021, had included data of 32,014 patients

with psoriasis from 228 hospitals across China. The registry collects data on demographics,
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medical history, clinical assessment, previous and current treatments for psoriasis, self-
reported quality of life, and treatment demands at enroliment. All patients provided informed
consent for publication before their details were entered into the registry. The establishment
of this big data collection platform was approved by the Human Genetic Resources
Management Office of the Ministry of Science and Technology of China (approval number:
2022-CJ0021) and the ethics committee of Peking University First Hospital (approval
number: 2020-scientific research-255) for use in clinical studies. The data preprocessing
standards for derived variables and variables with potentially mistaken values are listed in

Table S1 (Supplemental Material).

All patients aged =18 years enrolled between August 2020 to September 2021 with complete
baseline data were included. The differences in baseline characteristics between patients

with complete and incomplete data are shown in Table S2 (Supplemental Material).
Patient and public involvement

Patients were not involved in the design, or conduct, or reporting, or dissemination plans of
our research.

Study measures

The study outcomes were patients’ treatment demands, which were collected in the form of
multiple choices in a questionnaire containing the two primary treatment demands: healing
skin lesions quickly and improving mental health. The questionnaire also asked about other
demands, including reducing social discrimination, working and socializing normally, relieving
itchy feelings, relieving painful or burning feelings, and reducing the side effects of treatment
and disease relapses. Quality of life was additionally assessed by the Dermatology Life
Quality Index (DLQI).

The main exposure was psoriasis severity, which was assessed by the Psoriasis Area and
Severity Index (PASI), Body Surface Area (BSA), and the 5-point Investigator’s Global
Assessment (IGA) [9,10]. According to the guidelines for the diagnosis and treatment of
psoriasis in China (2018), PASI score was categorized as mild (<3), moderate (3-<10) and
severe (210), whereas BSA (%) was categorized as mild (<3%), moderate (3% to <10%),
and severe (210%) [21]. The 5-point IGA categorized the severity level as clear/almost clear
(0/1), mild (2), moderate (3), and severe (4).

Provincial COVID-19 data was summarized from the official website of the National Health
Commission of the People’s Republic of China

(http://www.nhc.gov.cn/xcs/yqtb/list_gzbd.shtml). Considering the maintenance period of

both epidemic control measures and public response to the pandemic, the 7 days following
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the last day in which a new case was recorded were further classified into the same
pandemic period. The COVID-19 pandemic variable was treated as binary according to the

geographical location and enrolled day of each patient.
Statistical analysis

Descriptive statistics were performed for each variable stratified by each treatment demand
using frequencies (percentages) for categorical variables and median (interquartile range
[IQRY]) for continuous variables. Categorical variables were compared using chi-squared

tests, whereas continuous variables were compared using the Kruskal-Wallis H test.

Multivariable logistic regression models were used to investigate the impact of psoriasis
severity, as measured by PASI, BSA, and IGA, separately, on each treatment demand
stratified by whether the patient was enrolled during the COVID pandemic. To reduce
potential confounding factors, all models were adjusted for demographic characteristics (sex,
age, body mass index [BMI], marriage status, education, employment, and smoking habits)
and clinical characteristics (psoriasis duration, family history, disease phenotype,
nail/scalp/genital/palmoplantar involvement, comorbidities, and previous treatment). PASI,
BSA, and IGA values were separately modeled in relation to each treatment demand, and
were treated as continuous and categorical variables separately. A Q-test attached to the
fixed effect model was performed to detect the heterogeneity between the impact of psoriasis
severity on treatment demands during the COVID-19 pandemic lockdowns and normal
periods. Mediation analysis was employed to investigate the effect of PASI/BSA/IGA on
treatment demands mediated by DLQI, adjusting for the same confounding set above and
additionally for COVID-19 lockdowns. Other potential factors influencing the treatment
demands were examined using the same multivariable logistic regression models
investigating the impact of PASI on quick skin healing and mental health improvement
demands while adding the COVID-19 pandemic as a covariate. All data analysis was
conducted using STATA/SE (StataCorp LLC 2021, Stata Statistical Software: Release 17,

College Station, TX), and a P-value <0.05 was considered statistically significant.
RESULTS

General characteristics

Among the 29,412 adult patients enrolled as of September 2021 (Table S2, see
Supplemental Material), 22,425 with complete baseline information from 212 tertiary
hospitals across China were enrolled in this study. Exactly 65.0% of patients were men
(n=14,567). The median age was 40 (IQR, 31-54) years, and the percentages of different
age groups were as follows: 18-45 years, 60.3% (n = 13,515); 46-60 years, 26.9% (n =
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6,033); 261 years, 12.8% (n = 2,877). The median PASI and DLQI scores were 7.2 and 8,
respectively. Exactly 12.1% of the patients (n = 2,706) were enrolled during a COVID-19
lockdown in their provinces. Moreover, 89.7% (n = 20,111) and 38.0% (n = 8,531) of the
patients demanded a speedy healing of the skin lesions and mental health improvement,

respectively (Table 1).

Patients demanding the rapid healing of skin lesions tended to be female, younger,
employed, unmarried, have a college degree, have current smoking habits, enrolled during a
normal period without the COVID-19 lockdown, have a shorter psoriasis duration, have a
positive family history, have pustular or guttate psoriasis, have nail or scalp involvement, and
have a severer psoriasis condition, as measured by PASI, BSA, and IGA, while not having
palmoplantar involvement, comorbidities, such as psoriatic arthritis (PsA), or a history of use
of biologics (all P <0.05). By comparison, patients demanding mental health improvement
tended to be unemployed, have a longer psoriasis duration, have plaque, pustular, or
arthropathic psoriasis, have lesions on special areas including nails, scalps, hands/soles,
and genitals, have more severe psoriasis conditions, while not having a college degree,
smoking habits, erythrodermic or guttate psoriasis, or comorbidities (all P <0.05). Patients’
characteristics stratified by other treatment demands are shown in Table S3 (Supplemental

Material).

Impact of psoriasis severity on treatment demands stratified by the COVID-19

pandemic

Both multivariable logistic regression and trend tests confirmed that the increasing psoriasis
severity, as measured by PASI, significantly stimulated patients’ primary treatment demands
of healing skin lesions rapidly (odds ratio [OR], 1.45; 95% confidence interval [CI], 1.27—1.65;
P <0.001 for severe PASI versus mild PASI; and OR, 1.02; 95% CI, 1.01-1.02; P <0.001 in
the trend test) and improving mental health (OR, 2.21; 95% ClI, 2.03-2.40; P <0.001 for
severe PASI versus mild PASI; and OR, 1.03; 95% CI, 1.02—-1.03; P <0.001 in the trend test)
during a normal period without COVID-19 lockdown (shown in Fig. 1a—b; and Table S4
[Supplemental Material]). The disease severity-triggered primary treatment demands further
increased during the COVID lockdowns, including healing skin lesions rapidly (OR, 2.19;
95% CI, 1.57-3.05 for severe PASI versus mild PASI; P <0.001) and improving mental health
(OR, 2.82; 95% Cl, 2.24-3.55 for severe PASI versus mild PASI, P <0.001), despite the
statistical insignificance (both P=0.064 in the heterogeneity Q-test). Other treatment
demands, including reducing social discrimination, working and socializing normally, relieving
painful or burning feelings, relieving itchy feelings, and reducing the treatment side effects,

were also significantly stimulated by deteriorated skin conditions measured by PASI (all P

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

I

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

198
199
200
201
202
203

204
205

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

222

223
224
225
226
227
228
229
230

231

BMJ Open

<0.05); moreover, the degree of this stimulation further intensified during the COVID-19
lockdown (shown in Fig. 1c—g). The exception was the demand for reducing relapses, which
significantly declined as PASI increased. Nevertheless, the magnitude of this decline
decreased during the pandemic lockdown (OR, 0.61; 95% ClI, 0.49-0.75, P <0.001 for severe
PASI versus mild PASI during a non-COVID-19 period; and OR, 0.81; 95% CI, 0.58-1.12;
P=0.196 during a COVID-19 lockdown; heterogeneity Q-test, P=0.001; shown in Fig. 1h).

Impact of psoriasis severity by different instruments on treatment demands stratified
by the COVID-19 pandemic

Similar patterns of change in each treatment demand were also found as BSA and IGA
increased during the normal period. However, the two measures motivated the treatment
demands slightly differently during the pandemic lockdowns. Specifically, the magnitude of
increasing BSA-triggered demands of rapidly healing skin lesions hardly increased during the
pandemic lockdowns (OR, 1.33; 95% ClI, 1.17-1.50; P <0.001 for severe BSA versus mild
BSA during a normal period; and OR, 1.38; 95% CI, 0.999-1.896; P=0.051 during the
pandemic lockdown; heterogeneity Q-test, P=0.663), whereas that of IGA-triggered demands
significantly increased (OR, 1.64; 95% CI, 1.35-1.99; P <0.001 for IGA=4 versus IGA=0/1
during the normal period; and OR, 2.70; 95% ClI, 1.63-4.49; P <0.001 during the pandemic
lockdown; heterogeneity Q-test, P=0.005). In contrast, the magnitude of the increase in
demands of improving mental health triggered by BSA significantly increased during the
pandemic (OR, 2.01; 95% ClI, 1.85-2.19; P <0.001; and OR, 3.27; 95% ClI, 2.57-4.15; P
<0.001; heterogeneity Q-test, P <0.001), whereas that triggered by IGA hardly changed (OR,
2.21; 95% ClI, 1.94-2.51; P <0.001; and OR, 1.91; 95% CI, 1.36-2.68; P <0.001;
heterogeneity Q-test, P=0.971; shown in Fig. 1a—b and Table sS5 & S6 [Supplemental
Materiall).

Impact of psoriasis severity on treatment demands mediated by quality of life

Further mediation analysis showed that increasing PASI motivated patients’ treatment
demands mainly by deteriorating their quality of life, including reducing social discrimination
(mediated proportion, 49.0%), improving mental health (47.1%), working and socializing
normally (72.1%), relieving painful (40.8%) or itchy (73.2%) feelings, and reducing the
treatment side effects (74.3%) (Table 2). However, the proportion of the DLQI-mediated
effect was small in the total effect of PASI on the demands for reducing relapses (7.6%) and
quickly healing skin lesions (0.6%). The abovementioned results were replicated when

disease severity was examined by BSA and IGA.

Potential factors influencing treatment demands
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Apart from disease severity, multivariable logistic regression analysis also identified female
sex (OR, 1.23; 95% CI, 1.11-1.36; P <0.001), smoking status (OR, 1.17; 95% CI, 1.04-1.30;
P=0.005), pustular psoriasis (OR, 1.71; 95% CI, 1.26-2.32; P=0.001), and nail involvement
(OR, 1.28; 95% CI, 1.14-1.44, P <0.001) to be significantly correlated with a higher demand
for quick skin lesion healing. However, older age (OR, 0.994; 95% CI, 0.991-0.998;
P=0.004), married status (OR, 0.82; 95% ClI, 0.72-0.94; P=0.003), unemployed status (OR,
0.82; 95% ClI, 0.70-0.95; P=0.010), COVID-19 lockdown (OR, 0.87; 95% ClI, 0.77-0.99;
P=0.037), arthropathic psoriasis (OR, 0.55; 95% CI, 0.47-0.64; P <0.001), palmoplantar
involvement (OR, 0.75; 95% CI, 0.67-0.85; P <0.001), and comorbidities (OR, 0.86; 95% ClI,
0.76-0.97; P=0.018) were found to be significantly correlated with lower demand (Table 3).

Moreover, the demand for the improvement of mental health was significantly higher in
patients with arthropathic psoriasis (OR, 1.22; 95% CI, 1.09-1.37; P=0.001), guttate
psoriasis (OR, 0.78; 95% ClI, 0.71-0.84; P <0.001), and palmoplantar involvement (OR, 1.09;
95% Cl, 1.01-1.18, P=0.027). However, this was lower among patients with older age (OR,
0.993; 95% ClI, 0.991-0.996, P <0.001), higher BMI (OR, 0.9955; 95% CI, 0.9914-0.9996;
P=0.030), a college education (OR, 0.90; 95% CI, 0.84—0.95; P=0.001), smoking status (OR,
0.81; 95% ClI, 0.75-0.86; P <0.001), pustular psoriasis (OR, 0.77; 95% ClI, 0.65-0.92;
P=0.003), and comorbidities (OR, 0.90; 95% ClI, 0.83—-0.97; P=0.012).

DISCUSSION

In this cross-sectional study, it was observed that patient demands for healing skin lesions
and improving mental health significantly increased as psoriasis worsened, especially during
the COVID-19 pandemic. Different psoriasis severity measures have different emphases in
reflecting patients’ treatment demands, which were magnified during the pandemic. The
impact of disease severity on most treatment demands was mediated by deteriorated quality
of life, except for the demands of rapid skin healing and relapse reduction, and thus other

factors that stratified major treatment demands were also examined.

Patient-centered intervention is crucial for the treatment of psoriasis due to the chronic and
non-fatal characteristics of the condition, in addition to the considerable disparity in prices of
various treatment choices, especially in recent years with recurrent pandemic lockdowns.
During a normal period, all treatment demands, ranging from improving the appearance of
skin lesions and relieving irritating symptoms to psychological and daily functional support,
significantly increased as psoriasis deteriorated, suggesting the need for more intensive
treatment and psychological counseling for patients. The only exception was the demand for
reducing relapses, which was demanded in only 4.7% of patients and further decreased as

disease severity increased, indicating that most Chinese patients have recognized the
1U
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chronic nature of psoriasis and accepted the recurrent relapses and living with a small
number of skin lesions and thereby suggesting that clinicians should be aware that patients

may have poor compliance in their remission periods.

Compared to normal periods, all treatment demands, including those for rapidly healing skin
lesions and improving mental health, were further triggered by disease severity during
pandemic lockdowns (shown in Fig. 1). This differed from previous reports, which
demonstrated that patients’ quality of life, as measured by DLQI, was less influenced by
psoriasis during pandemic lockdowns [19]. The reason for the difference in results is
complex. On one hand, because social activities were restricted, patients worried less about
skin lesion appearance when socializing and were more fearful about contracting infectious
diseases rather than the non-fatal psoriasis. Thus, better quality of life, as indicated by DLQI,
was observed. Our multivariable logistic models also showed that the COVID-19 pandemic
itself was a protective factor in reducing the demands of healing skin lesions (Table 3). On
the other hand, the restrictions in traveling and difficulties in accessing medical resources for
common chronic diseases may enhance treatment demands. Taking all these factors
together, the study showed enhanced treatment demands in patients with more severe
psoriasis during the pandemic lockdowns, suggesting that patients’ treatment demands were
more influenced by psoriasis conditions and difficulties in accessing healthcare facilities
rather than the reduced need for socializing. The restrictions in traveling and difficulties in
accessing medical resources for common chronic diseases may further contribute to an
enhanced treatment demand during the pandemic lockdowns, indicating for clinicians that a
more intensive treatment strategy with lasting effects and enhanced mental support is
needed during lockdown, despite the reduced concern regarding socialization caused by
lesion appearances. A more accessible pathway, such as telemedicine and online medicine
service, should also be promoted to facilitate access to healthcare during pandemic
lockdowns. All these factors might be generalized and integrated into the management of
other chronic non-fatal diseases, such as atopic diseases, during future pandemics to meet

patients’ treatment needs.

To further help recognize patients’ needs according to their clinical manifestations in daily
clinics, this study compared the impact of disease severity by different measures on each
treatment demand. PASI, BSA, and IGA are all instruments measuring psoriasis severity and
were found to be significantly correlated with one another [22]. PASI takes both the area
coverage and lesion appearance into account, yet it is time consuming to calculate. In
contrast, BSA and IGA are easier to understand, yet only represent the lesion coverage or

lesion appearance [9,10]. In this study, an overall more irritating skin appearance presented
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by a higher IGA further stimulated the demands for the quick relief of skin lesions themselves
during the pandemic lockdown, whereas the larger lesion coverage presented by higher BSA
further motivated demands for psychological solutions, including improving mental health and
reducing social discrimination. Since PASI is difficult to obtain, this study suggests that BSA
should be used as a “first-line” surrogate to represent the enhanced psychological needs of
patients, whereas IGA should be used to represent the increased need for more intensive

therapy during pandemic lockdowns.

As most previous studies focused on the quality of life of patients with psoriasis, which
revealed that worsened quality of life was associated with worsened psoriasis [23,24], this
study further investigated the impact of psoriasis on treatment demands mediated by quality
of life. In this study, quality of life was measured by DLQI, which reflected patients’ lesion
feelings, daily activities, leisure, work and study, personal relationships, and treatment
burden. We confirmed that increasing disease severity deteriorated patients’ quality of life
based on the abovementioned aspects, which further motivated corresponding treatment
demands. However, although prevalent in the psoriasis population, <2% of the demand for
quick skin lesion healing was mediated by deteriorated quality of life, indicating the existence

of other factors influencing treatment demands.

Thus, this study further examined other factors potentially stratifying treatment demands.
Young and female patients were found to have worse quality of life in previous studies
[23,25,26], as well as higher treatment demands for rapid skin lesion healing in this study.
Unmarried and employed patients without comorbidities were also found to have stronger
demands for quick healing. These might be because female, young, unmarried, and
employed patients have higher requirements for self-image, and patients without
comorbidities have fewer concerns regarding polypharmacy and drug interactions due to
underlying diseases. Additionally, the same demands for quick healing were higher in
patients with pustular psoriasis, which presents with fever, painful skin, and frequent flare-
ups [27], and nail psoriasis, which undermines daily function [28]. Thus, a more intensive
treatment strategy is needed for these patients. Additionally, more psychological care should
be provided to younger patients without a college education, as they may lack a basic
understanding of the disease and were found to have higher demands for mental support in
this study. The same support was also needed in patients with arthropathic psoriasis and
palmoplantar psoriasis, which were linked with internalized stigma and poorer quality of life
[29,301].

Although, to our knowledge, this study is the largest real-world study to date investigating the

treatment demands of patients with psoriasis during the pandemic lockdowns, there were
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limitations. First, the Psoriasis Center program enrolled patients from specific dermatological
clinics, and a certain proportion of patients declined the enroliment request. Thus, the study
population may not represent the general psoriasis population. Second, there was an issue
regarding the missing data for this data platform. However, as the missing rate was not high,
and missing at random was considered (Table S2 [Supplemental Material]), a complete case
analysis was considered sufficient for handling missing data and, therefore, used. Third,
since the information on residence place was not collected, the COVID-19 pandemic
information was matched to each patient only at a province level, even though the pandemic

was prevented with a precise approach in China.
CONCLUSION

An increase in psoriasis severity significantly stimulates patients’ treatment demands from
quickly healing skin lesions and improving mental health aspects, especially during the
pandemic lockdowns, indicating the need for an accessible pathway for patients with
psoriasis getting more intensive treatment and mental support during future pandemics. To
better recognize and meet patients’ treatment demands during the pandemic, we suggest
that BSA is used to determine the psychological needs of patients, while IGA should be used
to reflect the desire to quickly heal lesions. Other demographic and clinical characteristics of
each patient should also be considered for a more personalized treatment strategy during
future pandemics. Moreover, since the COVID-19 pandemic is nearing its end in many
countries, the results of this study could provide hints for personalized treatment for patients

with non-fatal chronic diseases in future pandemic lockdowns.
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FIGURE LEGENDS

Fig. 1. Odds ratio for the association between each treatment demand and psoriasis
severity by different measures (PASI/BSA/IGA) during COVID-19 lockdowns (red line) and

non-lockdown periods (blue line).

Fig. 1. a Treatment demand for healing skin lesions rapidly

Fig. 1. b. Treatment demand for improving mental health

Fig. 1. c. Treatment demand for reducing social discrimination

Fig. 1. d. Treatment demand for working and socializing normally

Fig. 1. e. Treatment demand for relieving painful or burning feelings
Fig. 1. f. Treatment demand for relieving itchy feelings

Fig. 1. g. Treatment demand for reducing the side effects of treatment
Fig. 1. h. Treatment demand for reducing relapses.

PASI: Psoriasis Area and Severity Index; BSA: Body Surface Area; IGA: Investigator’s

Global Assessment.
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8 Table 1. Demographic and clinical characteristics stratified by primary treatment demands; S
9 5 5%
10 2\'_ =N
11 Healing skin lesions rapidly Improving mental health 3% E Total (n=22,425)
12 Yes (n=20,111) No (n=2314) P value Yes (n=8531) No (n=1%,80%) P value
S
:i Male, n (%) 13,005 (64.7) 1562 (67.5) 0.007 5491 (64.4) 9076 (65§3§ 2 0.144 14,567 (65.0)
15 Age, y, median (IQR) 40 (31-53) 42 (33-55) <0.001 40 (31-53) 40 (31 @E % 0.227 40 (31-54)
o
:? BMI, kg/m?, median (IQR) 24.0 (21.7-24.0) 24.2 (21.9- 0.099 24.0 (21.8-26.7) 241 (21 §>§8) 0.405 24.0 (21.7-26.7)
o
26.9) ERE!
18 ER =S
19 Unemployment’, n (%) 1755 (8.7) 239 (10.3) 0.010 833 (9.8) 1161 (8. @vgj <0.001 1994 (8.9)
;? Married, n (%) 15,316 (76.2) 1888 (81.6) <0.001 6544 (76.7) 10,660 (6. 7§ 0.979 17,204 (76.7)
22 Bachelor's degree, n (%) 7064 (35.1) 764 (33.0) 0.044 2860 (33.5) 4968 (35%8) g 0.001 7828 (34.9)
23 Current smoker, n (%) 5443 (27.1) 580 (25.1) 0.040 2119 (24.8) 3904 (28?;1) i <0.001 6023 (26.9)
;g COVID-19 lockdowns, n 2394 (11.9) 312 (13.5) 0.027 1032 (12.1) 1674 (1221) 3. 0.913 2706 (12.1)
o o
26 (%) 2§
;é Psoriasis duration, v, 6 (2-14) 8 (2-15) <0.001 8 (2-15) 6 (1-14)5 § <0.001 6 (2-14)
29 median (IQR) g ‘g‘
30 Family history, n (%) 3459 (17.2) 357 (15.4) 0.032 1452 (17.0) 2364 (170%) NA 0.991 3816 (17.0)
= N
;; Psoriasis phenotypef, n (%) & n
33 Plaque psoriasis 16,335 (81.2) 1896 (81.9) 0.406 7105 (83.3) 11,126 (80. 124 <0.001 18,231 (81.3)
34 Erythrodermic psoriasis 219 (1.1) 23 (1.0) 0.675 121 (1.4) 121 (0.9) > 0.005 242 (1.1)
«Q
22 Pustular psoriasis 609 (3.0) 49 (2.1) 0.014 216 (2.5) 442 (3.2) S <0.001 658 (2.9)
o
37 Guttate psoriasis 2739 (13.6) 277 (12.0) 0.028 978 (11.5) 2038 (14.7) 2, <0.001 3016 (13.4)
38 =
39 g 20
20 g
41 =
42 E
Zi For peer review only - http://bmjopen.bmj.com/site/about/guidelinesxhtml &
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@ o
Z oS
— 3
3 2
E l
Arthropathic psoriasis 1293 (6.4) 297 (12.8) <0.001 668 (7.8) 922 (6.6E S 0.001 1590 (7.1)
Lesions on special areas, n (%) E« ~
= T
Nail 4861 (24.2) 504 (21.8) 0.011 2130 (25.0) 3235 (23:3) % 0.004 5365 (23.9)
Scalp 13,127 (65.3) 1451 (62.7) 0.014 5709 (66.9) 8869 (63%% § <0.001 14,578 (65.0)
Palmoplantar 3928 (19.5) 530 (22.9) <0.001 1863 (21.8) 2595 (18;7‘% N <0.001 4458 (19.9)
Genital 2681 (13.3) 333 (14.4) 0.157 1281 (15.0) 1733 (12%% 3 <0.001 3014 (13.4)
o5U
Disease severity, median (IQR) e
X c
PASI 7.2 (3.0-15.0) 5.9 (2.6-12.0) <0.001 9.1 (3.9-17.4) 6.0 (2.7—%’%% <0.001 7.2 (3.0-14.6)
BSA, % 10.0 (3.0-30.0) 9.2 (3.0-22.4) <0.001 14.0 (5.0-30.0) 8.0 (3.0—2@(& <0.001 10.0 (3.0-30.0)
IGA 3(2-3) 2 (2-3) <0.001 3 (2-3) 3 (2-3) 21"33" <0.001 3 (2-3)
o
DLQI, median (IQR) 8 (3-12) 8(2-12) 0.072 10 (6-15) 6 (2-10) gmi <0.001 8 (3-12)
Comorbidity*, n (%) 2850 (14.2) 395 (17.1) <0.001 1177 (13.8) 2068 (1 E ) r:: 0.010 3245 (14.5)
Previous use of biologics® 1726 (8.6) 256 (11.1) <0.001 732 (8.6) 1250 (9.(5 g 0.286 1982 (8.8)

BMI, body mass index; BSA, Body Surface Area; DLQI, Dermatology Life Quality Index; IGA, Investigator’s Globa@ssgssment; IQR, interquartile range; and

‘Bu

PASI, Psoriasis Area and Severity Index.

e

"The unemployment rate was calculated in the working-age population, which excluded retired patients and studeng.

TPhenotypes were not mutually exclusive, thus the total percentage was higher than 100%.

fpwis

*Comorbidity presented the existence of any disease conditions, including cardiovascular diseases, respiratory dis
diseases, digestive diseases, tumors, endocrine diseases, and so on.
SBiologics included tumor necrosis factor-a inhibitors and interleukin inhibitors.
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g 3
1 @ ®
2 23
3 3 §
c
;‘ Table 2. Proportion of causal effect of disease severity on treatment demands, as mediatgd By life quality
6 Treatment demands PASI BSA Lg« EIGA
7 Indirect Total Mediated Indirect Total Mediatedé m %ndlrect Total Mediated
g effect’ effectt  proportiont effect’ effectt proporho&@ éeffect effectt  proportiont
10 Healing skin lesions rapidly <0.001 0.001 0.6% <0.001 0.001 1.4% i% 8<0.001 0.019 0.3%
(9] N
1 Improving mental health 0.009 0.020 47.1% 0.004 0.007 56.7% gg -;0.098 0.186 52.6%
12 =
13 Reducing social discrimination 0.006 0.013 49.0% 0.003 0.005 53.5% ) w 20.064 0.118 54.3%
XE S
14 Working and socializing normally 0.025 0.035 72.1% 0.010 0.015 67.7% %8 S .260 0.289 90.0%
12 Relieving painful or burning feelings 0.010 0.024 40.8% 0.004 0.009 455% 22 @0.102 0.212 48.2%
25
17 Relieving itchy feelings 0.011 0.015 73.2% 0.004 0.003 139.4% g’uﬁva .106 0.244 43.3%
3
18 Reducing the side effects of treatment 0.016 0.021 74.3% 0.006 0.007 83.4% §j@ 50.162 0.145 111.9%
o Reducing relapses <0.001 0.003  7.6% <0.001 0001  59% ©-T0.004 0079  5.4%
21 BSA, Body Surface Area; IGA, Investigator’'s Global Assessment; and PASI, Psoriasis Area and Severity Index. f §
;g "The indirect effect refers to the effect of PASI/BSA/IGA on each treatment demand mediated by life quality. %’ ‘(gD
>
24 TThe total effect refers to the sum of direct effects of PASI/BSA/IGA on each treatment demand and the indirect ef@cts%nedlated by life quality.
QD
25 #The mediated proportion equals to the indirect effect divided by the total effect. 2 o
26 e 5
3 ~
27 > S
28 - o
29 8 5
30 = 2NN
31 S N
32 ‘(9D. S
(2]
33 : g
34 >
35 @
36 5
37 il
38 S
39 S
40 )
©
41 =
42 E
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Table 3. Relationship between other patient characteristics and primary

treatment demands identified by the same logistic regression models

examining the impact of PASI on treatment demands
Patient characteristics  Healing skin lesions rapidly

Improving mental health

oNOYTULT D WN =
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OR (95% CI) Pvalue OR (95% CI) P value
Sex (reference: male) 1.23 (1.11-1.36) <0.001 1.04 (0.98-1.11) 0.205
Age 0.994 (0.991-0.998) 0.004 0.993 (0.991-0.996) <0.001 |
Body mass index 0.997 (0.990-1.003) 0.281 0.9955 (0.9914-0.9996) 0.030 ‘
o
Marriage (reference: 0.82 (0.72-0.94) 0.003 1.06 (0.98-1.14) 0.166 S
unmarried) E 1
Bachelor’s degree 1.01 (0.92-1.12) 0.912 0.90 (0.84-0.95) 0.001 e
o \
Unemployment 0.82 (0.70-0.95) 0.010 1.08 (0.98-1.20) 0.112 5 |
o ‘
Current smoker 1.17 (1.04-1.30) 0.005 0.81 (0.75-0.86) <0.001 % :
«Q \
COVID-19 lockdowns 0.87 (0.77-0.99) 0.037 1.02 (0.93-1.11) 0.726 %
5
Disease course 0.9996 (0.9989-1.0004) 0.319 0.9999 (0.9993-1.0005) 0.744 % |
Family history 0.93 (0.82-1.05) 0.225 1.03 (0.95-1.11) 0.457 «3 |
o ‘
Psoriasis phenotype (reference: plaque psoriasis) é rn§
@D S
Erythrodermic 1.19 (0.76-1.86) 0.435 1.09 (0.84-1.42) 0.503 E o,
psoriasis g% |
Pustular psoriasis 1.71 (1.26-2.32) 0.001 0.77 (0.65-0.92) 0.003 g%
—~ D
Guttate psoriasis 1.14 (0.9995-1.31) 0.051 0.78 (0.71-0.84) <0.001 %i
X c
Arthropathic psoriasis ~ 0.55 (0.47-0.64) <0.001 1.22 (1.09-1.37) 0.001 %?e
o g
Lesions on specific areas gi?
>
Nail 1.28 (1.14-1.44) <0.001 0.97 (0.90-1.04) 0.373 ga
Scalp 1.07 (0.97-1.18) 0.158 1.0005 (0.94-1.06) 0.987 3 -
b
Palmoplantar 0.75 (0.67-0.85) <0.001 1.09 (1.01-1.18) 0.027 S
2
Genital 0.93 (0.81-1.07) 0.323 1.08 (0.99-1.17) 0.087 3
Comorbidity 0.86 (0.76-0.97) 0.018 0.90 (0.83-0.97) 0.012 gg’_
(%]
Previous use of biologics 0.87 (0.75-1.01) 0.077 1.02 (0.92-1.13) 0.682 3
)
OR: odds ratio; and ClI, confidence interval. =
s
5
a e
«« \
g
g
23 ‘;
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Table S1. Data preprocessing standards for derived variables and variables with
potential mistaken values

Page 28 of 44

Patient characteristics Data preprocessing standards

Height Was treated as a missing value if height<80cm for adult patients

Weight Was treated as a missing value if weight<25kg for adult patients

Psoriasis duration The year of enrollment minus the year of diagnosis

Family history Was treated as a missing value if the patient was unsure about the
family history

Psoriatic arthritis Was treated as “yes” if the patient was diagnosed with arthropathic

psoriasis or psoriatic arthritis
Body Surface Area Was treated as a missing value if BSA<75% for patients diagnosed with
erythrodermic psoriasis

3
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Table S2. Comparison of baseline characteristics between full population and study

population with complete data

BMJ Open

Patient characteristics

Full population

Study

Missing

(n=29 412)2 population (n=22 number and
425) proportion

Male, No. (%) 19 120 (65.1) 14 567 (65.0) 53 (0.2)
Age, median (IQR), y 41 (32-54) 40 (31-54) 241 (0.8)
BMI, median (IQR), kg/m? 24.0 (21.6—26.6) 24.0 (21.7-26.7) 678 (2.3)
Unemployment®, No. (%) 2544 (11.5) 1994 (11.4) 1019 (3.5)
Married, No. (%) 22 004 (77.5) 17 204 (76.7) 1018 (3.5)
Bachelor’s degree or higher, No. (%) 9277 (34.5) 7828 (34.9) 2487 (8.5)
Current smoker, No. (%) 7101 (25.0) 6023 (26.9) 1018 (3.5)
Enrolled during the COVID-19 lockdowns 4178 (14.3) 2706 (12.1) 159 (0.5)
Psoriasis duration, median (IQR), y 6 (2-14) 6 (2-14) 27 (0.1)
Family history, No. (%) 21924 (16.5) 3816 (17.0) 3166 (10.8)
Psoriasis phenotype, No. (%)

Plaque psoriasis 24 574 (83.6) 18 231 (81.3) 17 (0.1)

Erythrodermic psoriasis 376 (1.3) 242 (1.1)

Pustular psoriasis 968 (3.3) 658 (2.9)

Guttate psoriasis 3670 (12.5) 3016 (13.4)

Psoriatic arthritis 2302 (7.8) 1590 (7.1)
Lesions on special areas, No. (%)

Nail involvement 6440 (23.1) 5365 (23.9) 1527 (5.2)

Scalp involvement 18 190 (64.0) 14 578 (65.0) 986 (3.4)

Palm or/and sole involvement 5705 (20.3) 4458 (19.9) 1288 (4.4)

Genital involvement 3702 (13.3) 3014 (13.4) 1544 (5.2)
Disease severity, median (IQR)

PASI 7.2 (3.0-14.7) 7.2 (3.0-14.6) 507 (1.7)

BSA 10.0 (3.4-30.0) 10.0 (3.0-30.0) 494 (1.7)

IGA 3(2-3) 3 (2-3) 500 (1.7)

DLQI 8 (3-13) 8 (3-12) 1261 (4.3)
Comorbidities No. (%) 4101 (13.9) 3245 (14.5) 2630 (8.9)
Previous biological treatment®, No. (%) 2603 (8.9) 1982 (8.8) 23 (0.1)
Treatment demands

Healing skin lesions rapidly 25213 (88.8) 20 111 (89.7) 1021 (3.5)

Improving mental health 10 706 (37.7) 8531 (38.0)

Reducing social discrimination 8854 (31.2) 7042 (31.4)

Working and socializing normally 8120 (28.6) 6604 (29.4)

Relieving painful/ burning feelings 6979 (24.6) 5476 (24.4)

Relieving itchy feelings 10 668 (37.6) 8549 (38.1)
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Reducing side effects of treatment 8708 (30.7) 7162 (31.9)
Reducing relapses 1651 (5.8) 1063 (4.7)

Abbreviations: BMI, body mass index; PASI, Psoriasis Area and Severity Index; BSA, Body Surface Area; IGA, Investigator’'s Global
Assessment; DLQI, Dermatology Life Quality Index.

aTotally 29,412 adults were enrolled in the registry by September 2021.

>Unemployment rate was calculated in the working—age population, which excluded retired patients and students.

¢Biological treatment included Tumor Necrosis Factor-a Inhibitors and Interleukin Inhibitors.
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2 Table S3. Baseline characteristics stratified by treatment demands ;j §
[ Reducing social Working and Relieving painful or Relieving itchy Bedﬁcing the side Reducing relapses
6 discrimination socializing normally burning feelings feelings _hfee:is of treatment
; Ys No P Yes No P Yes No P Yes No P geg g No P Yes No P
9 (n=70 (n=15 wval (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 wval @813 (n=71 val (n=10 (n=21 wval
1(1) 42) 383) ue 04) 821) ue 76) 949) ue 31) 894) ue %g)‘%: 26) ue 63) 362) ue
12 Demographics 8 3 g
13 Male, n (%) 4664 9903 0.0 4438 10129 <0. 3631 10936 0.0 5506 9061 0.1 %S’E 10010 0.0 675 13892 0.3
:g (66.2) (64.4) 07 (67.2) (64.0) 001 (66.3) (64.5) 16 (64.4) (65.3) 73 @%@ (65.6) 04 (63.5) (65.0) 07
16 Age,y,median(l  40(31 40(31 0.1 38(30 41(31 <0. 43(32 3931 <0. 4132 39(31 <0. ﬁ)"@% 40(31 0.9 39(30 40(31 0.1
17 QR) -53) -54) 21 -51) -54) 001 -56) -53) 001 -55) -52) 001 ;5%)% -54) 35 -53) -54) 42
:S BMI,kg/m2medi 24.1( 24.0( 0.6 242( 24.0( <0. 241( 240( 01 242( 24.0( 0.0 2495 240( 0.0 234( 241( <O0.
20 an(IQR) 21.9- 216- 08 219- 21.7- 001 219- 21.7- 59 218 21.7- 02 2185 21.7- 02 21.3- 21.8- 001
21 26.7) 26.8) 27.0) 26.7) 26.7) 26.7) 27.0) 26.6) %7.0%. 26.6) 26.0) 26.8)
;g Unemployment?, 658 1336 0.1 668 1326 <0. 575 1419 <0. 873 1121 <0. §40§ 1254 <0. 85 1909 0.2
24 n (%) (9.3) (8.7) 08 (10.1) (84) 001 (10.5) (84) 001 (10.2) (8.1) o001 “{jog (82) 001 (8.0) (89) 93
;2 Married, n (%) 5486 11718 0.0 4915 12289 <0. 4419 12785 <0. 6666 10538 <O0. 5:66@ 11644 0.0 806 16398 0.4
57 (77.9) (76.2) 04 (744) (77.7) 001 (80.7) (75.4) 001 (78.0) (75.9) 001 Q?@ (76.3) 27 (75.8) (76.8) 79
28 Bachelor’s 2246 5582 <0. 2460 5368 <0. 1546 6282 <0. 2794 5034 <O0. 2’{45ﬁ 5371 0.1 380 7448 05
;g degree, n (%) (31.9) (36.3) 001 (37.3) (33.9) 001 (28.2) (37.1) 001 (32.7) (36.3) 001 §41§ (35.2) 96 (35.8) (34.9) 56
31 Current smoker, 1685 4338 <0. 1854 4169 0.0 1447 4576 04 2351 3672 0.0 g95§ 4068 0.3 259 5764 0.0
32 n (%) (23.9) (28.2) 001 (28.1) (26.4) 08 (26.4) (27.0)0 05 (27.5) (26.5) 89 %7(% (26.7) 10 (24.4) (27.0) 60
;431 COVID-19 889 1817 0.0 799 1907 0.9 647 2059 05 1051 1655 04 538 ; 1768 0.0 344 2362  <O0.
35 lockdown, n (%) (12.6) (11.8) 83 (12.1) (121) 25 (11.8) (12.1) 51 (12.3) (11.9) 13 (13.% (11.6) 01 (32.4) (11.1) 001
36 Duration,y, 8(2- 6(1- <0. 8(2- 6(1- <0. 7(2- 6(1—- <0. 6(2- 6(1- 09 7(2—§ 6(1— <0. 6(2- 6(2- 038
2573 median(IQR) 15) 14) 001 15) 14) 001 15) 14) 001 14) 14) 83 15) g 14) 001 14) 14) 73
39 Continued g
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Reducing social

Working and

Relieving painful or

Relieving itchy

IpPAU1 ‘1y611Adoo Aq |

edgcing the side

Reducing relapses

discrimination socializing normally burning feelings feelings gffects of treatment
Yes No P Yes No P Yes No P Yes No P ¥es 5 No P Yes No P
(n=70 (n=15 wval (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 val (g@lS (n=71 val (n=10 (n=21 val
42) 383) ue 04) 821) ue 76) 949) ue 31) 894) ue é’ﬁé)% 26) ue 63) 362) ue
Family history, n 1100 2716 <0. 1201 2615 0.0 862 2954 0.0 1458 2358 0.9 E%‘E 2492 <0. 184 3632 0.7
(%) (15.6) (17.7) 001 (18.2) (16.5) 03 (15.7) (174) 04 (17.1) (17.0) 06 g@@ (16.3) 001 (17.3) (17.0) 95
Psoriasis phenotype®, n (%) g(é)é
Plaque 5934 12297 <0. 5417 12814 0.0 4473 13758 0.3 7016 11215 0.0 %_B%&’uz 12408 0.9 929 17302 <0.
psoriasis (84.3) (79.9) 001 (82.0) (81.0) 71 (81.7) (81.2) 39 (82.1) (80.8) 20 @Eﬁ% (81.3) 86 (87.4) (81.0) 001
Erythrodermic 93 149 0.0 120 122 <0. 116 126 <0. 124 118 <0. §1§§ 129 <0. 13 229 0.6
psoriasis (1.32) (0.97) 18 (1.8) (0.77) 001 (2.1) (0.7) 001 (1.5) (0.9) o001 @8BE (0.8) 001 (1.2) (1.1) 42
Pustular 184 474 0.0 156 502 0.0 230 428 <0. 250 408 0.9 iSQ% 469 0.0 25 633 0.2
psoriasis (26) (3.1) 54 (24) (@2 01 42) (25) 001 (29 (29 45 @6)2 (31) 73 (24) (3.0)0 49
Guttate 735 2281 <0. 809 2207 0.0 533 2483 <0. 1063 1953 <O0. @4@ 2082 0.2 88 2928  <0.
psoriasis (10.4) (14.8) 001 (12.3) (13.9) 01 (9.7) (14.6) 001 (12.4) (14.1) 001 @3@ (13.6) 20 (8.3) (13.7) 001
Arthropathic 595 995 <0. 498 1092 0.0 606 984 <0. 631 959 0.1 5:86§ 1054 01 60 1530 0.0
psoriasis (85) (65 001 (75 (69) 89 (11.1) (5.8) 001 (74) (6.9) 83 (—275)% (6.9) 16 (5.6) (7.2) 60
Lesions on special areas, n (%) g 2
Nail 1791 3664 0.5 1943 3422 <0. 1548 3817 <0. 2280 3085 <O. é';mgf 3346 <0. 286 5079 0.0
involvement (24.2) (23.8) 83 (294) (21.6) 001 (28.3) (22.5) 001 (26.7) (22.2) 001 éSﬂ (21.9) 001 (26.9) (23.8) 20
Scalp 4538 10040 0.2 4662 9916 <0. 3693 10885 <0. 5937 8641 <0. 1 Jé 9567 <0. 694 13884 0.8
involvement (64.4) (65.3) 29 (70.6) (62.7) 001 (67.4) (64.2) 001 (69.5) (62.3) 001 (U%O(i)j1 (62.7) 001 (65.3) (65.0) 45
Palmoplantar 1519 2939 <0. 1482 2976 <0. 1390 3068 <0. 1906 2552 <O0. 159€§ 2868 <0. 209 4249 0.8
involvement (21.6) (19.1) 001 (22.4) (18.8) 001 (254) (18.1) 001 (22.3) (18.4) 001 (22.@ (18.8) 001 (19.7) (19.9) 55
g
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g
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2 Reducing social Working and Relieving painful or Relieving itchy %ed't?fcmg the side Reducing relapses
[ discrimination socializing normally burning feelings feelings gffects of treatment

? Yes No P Yes No P Yes No P Yes No P ges 5 No P Yes No P
8 (n=70 (n=15 wval (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 val @%’l? (n=71 val (n=10 (n=21 val
9 42) 383) ue 04) 821) ue 76) 949) ue 31) 894) ue 263)<  26) ue 63) 362) ue
1(1) Lesions on special areas, n (%) %fg §

12 Genital 1020 1994 0.0 1088 1926 <0. 936 2078 <0. 1403 1611 <0. ‘EISCQ 1828 <0. 164 2850 0.0
13 involvement (14.5) (13.0) 02 (16.5) (12.2) 001 (17.1) (12.3) 001 (16.4) (11.6) 001 @§§ (12.0) 001 (154) (13.3) 52
12 Disease severity, median (IQR) %’_%_é

16 PASI 9.6 6.0 <0. 9.0 6.4 <0. 9.2 6.4 <0. 7.9 6.6 <0. @-E% 6.5 <0. 5.8 7.2 <0.
17 (42- (27- 001 (3.7- (2.8- 001 (3.9- (2.8- 001 (3.3- (2.8—- 001 ém; (2.8- 001 (26— (3.0- 001
:g 17.4) 13.2) 17.1) 13.5) 18.0) 13.6) 16.1) 13.8) %ﬂg 13.9) 12.0) 14.7)

20 BSA, % 15.0 8.0 <0. 13.0 10.0 <0. 15.0 10.0 <0. 10.0 10.0 <0. iO-.O§ 10.0 <0. 9.0 10.0 0.0
21 (5.0- (30- 001 (50- (30- 001 (50- (30- 001 (33- (30- 001 @02 (30- 001 (30- (30- 86
;g 31.0) 25.0) 34.0) 25.0) 35.0) 25.0) 30.0) 27.0) .08 27.0) 30.0)  30.0)

24 IGA 3(2- 2(2- <0. 3(2- 3(2- <0. 3(2- 3(2- <0. 3(2- 3(2- <0 g(Z—g 3(2- <0. 3(2- 3(2- <O0.
;Z 3) 3) 001 3) 3) 001 3) 3) 001 3) 3) 001 %) ) 001 3) 3) 001
27 DLQI, median 10(6— 6(2- <0. 10(6— 6(2- <0. 10(6- 7(2- <0. 9(4- 7(2- <0. 9;{4—% 7(2- <0. 8(3- 8(3- 0.1
28 (IQR) 16) 10) 001 17) 11) 001 16) 11) 001 14) 12) 001 %3) z 11) 001 12) 12) 94
gg Comorbidity¢, n 906 2339 <0. 990 2255 0.0 872 2373 <0. 1404 1841 <0. %5% 2087 <0. 152 3093 0.8
31 (%) (12.9) (15.2) 001 (15.0)0 (14.3) 03 (15.9) (14.0) 001 (16.4) (13.3) 001 @65 (13.7) 001 (14.3) (14.5) 90
32 Previous use of 631 1351 0.6 608 1374 0.2 414 1568 <0. 557 1425 <0. %7 § 1385 0.0 114 1868 0.0
2431 biologics? (9.0) (8.8) 63 (9.2) (8.7) 09 (7.6) (9.3) 001 (6.5) (10.3) 001 (%3);: (9.1) 69 (10.7) (8.7) 26
35 Abbreviations: BMI, body mass index; BSA, Body Surface Area; DLQI, Dermatology Life Quality Index; IGA, Investigator's Global Assessment; IQ§, interquartile range; PASI, Psoriasis Area and
36 Severity Index. 5

2573 aThe unemployment rate was calculated in the working—age population, which excluded retired patients and students. g

39 bPhenotypes were not mutually exclusive, thus the total percentage was higher than 100%. g
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¢Comorbidity presented the existence of any disease conditions including cardiovascular diseases, respiratory diseases, kidney diseases, rheui@atic

3

diseases, etc.

dBiologics included Tumor Necrosis Factor -a Inhibitors and Interleukin Inhibitors.
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i Table S4. Mutlivariable logistic regression models examining the impact of PASI on treatmeé‘t doémands stratified by COVID-19
5 lockdowns a 2
6 - N
= T
7 Odds ratios (95% Without COVID-19 lockdowns With COVID-19 lockdowns c & Heterogeneity
» m=
8 Cl) 3 25 test
9 2
10 Mild Moderate Severe Trend Test? Mild Moderate Severe %‘:SD » Trend Test Q P
1 PASI<3 PASI3—<10 PASI210 PASI<3 PASI 3—<10 PASI>10§C3D S (df) value
12 o=y
13 Healing skin lesions 1.0 117 (1.03- 145 (1.27- 1,02 (1.01- 1.0 1.50 (1.12- 2.19 (1.§7Cﬁg 1.04 (1.02- 3.42 0.064
5=
14 rapidly 1.32) 1.65)™ 1.02)™ 2.02)" 3.05)" 289 1.06)" (1)
12 Improving mental 1.0 147 (1.35- 221 (2.03- 1.03 (1.02- 1.0 1.75 (1.40- 2.82 (2.?)%—@ 1.04 (1.03- 3.44 0.064
17 health 1.59)™ 2.40)™ 1.03)™ 2.18)™ 3.55)™ ggg 1.05)™ (1)
18 Reducing social 1.0 1.65 (1.52- 251 (2.29- 1.03 (1.02- 1.0 246 (1.92- 4.35 (3.§@3 1.05 (1.04- 12.82 <0.001
> —
;g discrimination 1.81)™ 2.74)™ 1.03)™ 3.15)™ 5.62)" <« T2 1.06)" (1)
> —
21 Working and 1.0 1.27 (1.17- 163 (1.49- 1.02 (1.01- 1.0 1.70 (1.33—- 281 (2 ;9 g 1.03 (1.02- 9.09 0.003
C . . . . e DO
;g socializing normally 1.39) 1.78) 1.02) 2.17) 3.60) g E 1.04)™ (1)
24 Relieving painful or 1.0 1.22 (1.11- 159 (1.45- 1.02 (1.02— 1.0 1.70 (1.28- 266 (291- g— 1.04 (1.03- 9.74 0.002
25 burning feelings 1.34)™ 1.75)™ 1.02)™ 2.25)™ 3.53)™ gé 5 1.05)" (1)
o
;? Relieving itchy 1.0 1.07 (0.99- 111 (1.03- 1.01 (1.004- 1.0 1.32 (1.06- 169 (1 §5 31.02 (1.01- 8.27 0.004
28 feelings 1.16) 1.21) 1.01)™ 1.63)" 2.11)™ g S 1. 03)™ (1)
29 Reducing the side 1.0 1.25 (1.15- 1.32 (1.21- 1.01 (1.01- 1.0 1.66 (1.33- 1.90 (1 §1 £ 1.02 (1.01- 2.44 0.118
g? effects of treatment 1.36)™ 1.44)™ 1.01)™ 2.07)" 240" 3 & 1.03)" (1)
32 Reducing relapses 1.0 0.81 (0.67- 0.61 (0.49- 0.98 (0.98- 1.0 0.89 (0.66— 0.81 (0%8 8 1.01 (0.997- 10.88 0.001
33 0.97) 0.75)™ 0.99)™ 1.20) 1.12) @ U' 1.02) (1)
gg Abbreviations: PASI, Psoriasis Area and Severity Index. All the models adjusted for sex, age, BMI, marriage, education, smoke, disease course, f@"uily history, disease phenotype, whether special
36 areas were affected, comorbidities, and previous treatment, stratified by whether was enrolled during the COVID pandemic. %
@
;73 8PASI| was treated as a continuous variable in the trend test. @
(e}
39 *Significant at P<0.050; **Significant at P<0.010; ***Significant at P<.001. >
«Q
40 )
©
41 =
42 10 ]
(¢}
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mands stratified by COVID-19

lockdowns ?j
- ~
Odds ratios (95% Without COVID-19 lockdowns With COVID-19 lockdowns é mg Heterogeneit
Cl) 3 25 y test
Mild Moderate Severe Trend Test? Mild Moderate Sevﬁ'%% Trend Test Q P
PLYN]
BSA<3% BSA 3— BSA210% BSA<3% BSA 3—- BSA2D% (df) value
<10% <10% 28
Healing skin lesions 1.0 1.10 (0.96- 1.33 (1.17— 1.01 (1.01- 1.0 1.25 (0.88- 1.38;@%99— 1.01 (1.001- 0.19 0.663
rapidly 1.26) 1.50)™ 1.01)™ 1.76) 1 .896 é% 1.01) (1)
Improving mental 1.0 146 (1.33— 2.01 (1.85- 1.01 (1.01- 1.0 1.72 (1.33- 3.27%3%’.‘57— 1.02 (1.01- 22.0 <0.001
health 1.60)™ 2.19)™ 1.01)™ 2.23)™ 4.15%’%3 1.02)™ 1(1)
Reducing social 1.0 164 (1.48- 232 (212- 1.01 (1.01- 1.0 1.87 (1.40- 4.56;75348— 1.02 (1.02- 37.0 <0.001
discrimination 1.81)™ 2.54)™ 1.01)™ 2.51)™ 5.972? g 1.03)™ 8(1)
Working and 1.0 132 (1.19- 164 (1.50- 101  (1.01—- 1.0 176 (1.32— 3.20 %: (%’45— 102 (1.01- 132  <0.001
socializing normally 1.45)™ 1.79)™ 1.01)™ 2.35)™ 4.18;'* g_ 1.02)™ 5(11)
Relieving painful or 1.0 1.28 (1.15~ 1.70 (1.54— 1.01 (1.01- 1.0 1.78 (1.29- 2.62%’_ (%-94— 1.01 (1.01- 3.84 0.050
burning feelings 1.42)™ 1.87)™ 1.01)™ 2.45)™ 3.54%’-* % 1.02)™ (1)
Relieving itchy 1.0 0.98 (0.89- 1.07 (0.99—- 1.001 (0.999- 1.0 1.10 (0.86— 1.41 ;f (813- 1.01 (1.004- 11.3  0.001
feelings 1.07) 1.16) 1.002) 1.39) 1.761‘15 (g_' 1.01)™ 4 (1)
Reducing the side 1.0 1.15 (1.05- 1.26 (1.16— 1.003 (1.002- 1.0 1.50 (1.16- 1.99g (%57— 1.01  (1.003- 3.66 0.056
effects of treatment 1.26)" 1.37)™ 1.005)™ 1.93)" 2.52@ g 1.01)™ )
Reducing relapses 1.0 1.06 (0.85- 0.97 (0.79- 0.997 (0.99- 1.0 1.12 (0.81- 0.74.(‘B (@%54— 0.996 (0.99- 0.07 0.785
1.32) 1.18) 1.001) 1.55) 1.02) E 1.003) (1)
Abbreviations: BSA, Body Surface Area. All the models adjusted for sex, age, BMI, marriage, education, smoke, disease course, family history,%isease phenotype, whether special areas were
affected, comorbidities, and previous treatment, stratified by whether was enrolled during the COVID pandemic. g
8BSA was treated as a continuous variable in the trend test. g
*Significant at P<0.050; **Significant at £<0.010; ***Significant at P<.001. %
S
_g
o
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i Table S6. Mutlivariable logistic regression models examining the impact of IGA on treatmer% d!oémands stratified by COVID-19
5 lockdowns a 2
6 X
70dds ratios (95%  Without COVID-19 lockdowns With COVID-19 lockdowns émg Heterogenei
8Cl) 8§§ ty test
?O Almost  Mild Moderate Severe Trend Test Almost  Mild Mo&e‘%@ Severe Trend Test Q P
1 clear IGA=2 IGA=3 IGA=4 clear IGA=2 IGA%@.E IGA=4 (df)  value
2 IGA=0/1 IGA=0/1 g2
1klealing skin 1.0 1.30 (1.12- 168 (1.44- 164 (1.35- 121 (1.14- 1.0 1.17 (0.82— 2.4%3*8(5%71— 270 (1.63— 149 (1.30- 7.75 0.005
1%Sions rapidly 1.52)" 1.96)™ 1.99)™ 1.27)" 1.67) 3.6@*2@ 4.49)™ 1.71)" (1)
1l;'nprovingmental 1.0 1.22 (1.09- 170 (1.52- 221 (1.94- 130 (1.26- 1.0 1.28 (0.96- 2.0%’5@57— 191 (1.36— 1.30 (1.18- <0.0 0.971
18ealth 1.36)™ 1.90)™ 2.51)" 1.35)" 1.70) 2.7z§fm§ 2.68)" 1.43)" 1(1)
;ﬁeducingsocial 1.0 143 (1.27- 185 (1.64— 255 (2.22- 132 (1.28- 1.0 1.48 (1.10- 2.04?7'@3'.52— 2.08 (1.46- 129 (1.17- 0.21 0.646
~qiscrimination 1.61)™ 2.08)™ 2.92)™ 1.37)™ 2.01) 2.7%" § 2.97)" 1.43)™ (1)
2Working and 1.0 112 (0.99- 143 (1.27- 165 (1.45- 119 (1.14— 1.0 1.06 (0.78- 1.5@- &16- 169 (1.19- 124 (1.12— 054 0.461
;%ocializing normally 1.26) 1.60)™ 1.89)" 1.23)" 1.44) 2.08" § 2.41)" 1.37)" (1)
JRelieving painful or 1.0 121 (1.06- 154 (1.36—- 1.88 (1.62- 123 (1.18- 1.0 1.00 (0.69- 1.78 (§;27— 188 (1.26- 1.32 (1.18- 1.29 0.256
26urning feelings 1.38)" 1.76)™ 2.18)" 1.28)" 1.44) 259" § 2.81)" 1.48)" (1)
;Iéelievingitchy 1.0 121 (1.08- 145 (1.30- 161 (1.41- 117 (1.13- 1.0 1.04 (0.78- 15% (316~ 1.16 (0.83—- 1.13 (1.03- 0.38 0.539
Ssfgelings 1.35)" 1.62)™ 1.83)™ 1.21)" 1.37) 2.0 ‘g‘ 1.63) 1.24) (1)
3Reducing the side 1.0 1.09 (0.97- 128 (1.14- 125 (1.10- 1.09 (1.05- 1.0 1.08 (0.82— 1.30:3r (%98— 0.96 (0.69— 1.02 (0.93- 1.37 0.241
g%ﬁects of treatment 1.22) 1.43)" 143)" 1.13)™ 1.44) 178 x 135 113y (1)
3Beducing relapses 1.0 0.63 (0.50- 0.53 (0.42— 0.52 (0.39- 0.79 (0.73- 1.0 0.83 (0.55- 1.20% (§j.87- 048 (0.27- 0.98 (0.85- 5.86 0.016
34 0.79)™ 0.67)™ 0.70)™ 0.87)™ 1.27) 1.92) > 0.85)" 1.13) (1)

35
36
37
38
39
40
41
42
43
44
45
46
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*Significant at P<0.050; **Significant at £<0.010; ***Significant at P<.001

12

areas were affected, comorbidities, and previous treatment, stratified by whether was enrolled during the COVID pandemic.
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Title and 1
abstract

(a) Indicate the study’s design
with a commonly used term in
the title or the abstract

1

3
AT

Enhanced impact of psoriasis severity on treatment demands of pattentgituring the COVID-19 pandemic: A cross-

sectional study based on a national psoriasis registry in China

/( eniq

(b) Provide in the abstract an
informative and balanced
summary of what was done
and what was found

[2) sasn
a 6I3$U3

Objectives: The personalized treatment demands of patients with pser @15 did not get significant attention during the
pandemic lockdown. This study aimed to investigate the treatmentglanﬁmds of patients with psoriasis with different
severities, stratified by COVID-19 pandemic conditions.

0}
us

Design: Cross-sectional study design.

tadns 1
ojumoq -

B 1X3]

Setting: Multicenter study based on a national psoriasis registry mg:glg_a

Participants: A total of 22,425 adult patients with psoriasis were &u:Q]féd between August 2020 and September 2021.
Primary and Secondary Outcome Measures: The primary outco§1gs ere patient demands for quick healing of skin
lesions and improving mental health, which were collected by quegi&lgalres Multivariable logistic models were used
to examine the impact of disease severity, as measured by PSOI‘I&S@M‘@ and Severity Index (PASI), Body Surface
Area (BSA), and Investigator’s Global Assessment (IGA), on treafglengdemands as stratified by COVID-19 pandemic
conditions (lockdown vs. non-lockdown). 3

Results: Increasing PASI score significantly increased patient den%ndgfor rapid healing of skin lesions and improving
mental health during non-lockdown periods. The magnitude of both asé§01at10ns further increased during the COVID-
19 lockdown from an odds ratio (OR) of 1.45 (95% confidence 1nterva CI] 1.27-1.65) to 2.19 (95% CI 1.57-3.05)
and 2.11 (95% CI 2.03-2.40) to 2.81 (95% CI 2.24-3.55), respectlvsely— he skin lesion healing demand was more
triggered by the overall irritation level (measured by IGA, OR=1. 64 9% o CI 1.35-1.99 during non-lockdown periods
versus OR=2.70, 95% CI 1.63—4.49 during lockdowns); while the Senfal health i improving demand was more
triggered by lesion coverage (measured by BSA, OR=2.01, 95% C&1. 83-2.19 versus OR=3. 27,95% CI12.57-4.15).
Conclusions: Psoriasis aggravation significantly increased patlentﬁ’ treE‘[ment demands, especially during

lockdowns. The used psoriasis severity measures highlighted patlegts t&eatment demands differently. This suggests
more accessible and personalized healthcare for patients with psor%sw Rhould be available during future pandemics.

Introduction

Q DN

Background/ 2
rationale

Explain the scientific
background and rationale for
the investigation being
reported

4-5

Psoriasis is a chronic, non-fatal disease primarily affecting the skify Thi2prevalence of psoriasis varies geographically,
with 0.14% and 1.99% of the population in East Asia and Australasia b®ing affected, respectively [1]. In China, the
prevalence was 0.12% in 1987 and 0.47% in 2012 [2]. Apart from skinXesions, psoriasis is also now recognized as a
systemic inflammatory disorder that relates to various comorbidities, si®h as metabolic syndrome, arthritis,
malignancy, and so on [3]. Poor appearances, together with comorbiditfgs, significantly impair patients’ daily
functioning and cause significant psychological distress [4], which can ®sult in depression, suicidal ideation, and
substance abuse [5,6], causing high social burdens, especially during th% recurrent coronavirus disease 2019 (COVID-
19) pandemics [7,8].

elbo

Current clinical diagnosis and treatment for psoriasis must follow appr&riate guidelines and consensus. Therefore, the

For peer review only - http://bmjoper11.bmj.com/site/about/guidelines.xhtml

| @p anb


http://bmjopen.bmj.com/

g ©
Page 39 of 44 BMJ Open E E

g 8

= N
1 S ¥
2 choice of treatment for psoriasis primarily depends on the obj ectlv&assﬁsment of lesion severity of the disease, yet the
3 demands of the patient are often neglected [9,10]. However, due toE{he &romc non-fatal characteristics of psoriasis,
4 individual perceptions of the disease can determine the impact of psorl:tms on the quality of life of patients, which may
5 then affect their treatment demands [11,12]. Thus, the treatment d@lSI@S should be driven by the real needs and
6 expectations of each individual. S TI
7 Furthermore, since healthcare access (e.g. emerged telemedicine) [&3”-11%] as well as the clinicians’ treatment
8 considerations to control psoriasis, have all changed during the recurvemc.t COVID-19 pandemics [17], patients’
9 perception of psoriasis and further their treatment demands may alta:td<accord1ngly From a healthcare-seeking
10 behavior perspective, common changes among patients with psor1ﬁ1§ ring the COVID-19 pandemic included the
11 canceling or deferring of appointments, nonadherence to treatment2pgofonged prescription, and treatment-change
12 requirements [7,18]. Patients may become more anxious about thef pb¢giasis lesions due to the difficulty in accessing
13 healthcare. In contrast, from a quality of life perspective, the somaﬁa&ﬁﬂty aspect assessed in a quality of life
14 questionnaire became irrelevant during lockdown, which led to pam(ﬁ)x:cally improved quality of life among patients
15 with psoriasis during the COVID-19 lockdown [19]. Patients may pem:%—ve their psoriasis lesions as more acceptable
16 because they are less worried about skin lesion appearances due to%estﬁ’cted social activities, and are more fearful of
17 COVID-19 than non-fatal psoriasis. As a result, how patients’ treaﬂhgm demands changed during pandemics remains
18 unknown. Thus, it is essential to re-assess patients’ treatment dem Bi improve personalized treatment during the
19 pandemic. However, studies on changes in treatment demands froms pat;ems perspectives during pandemics are
20 limited. e 72
21 Objectives 3 State specific objectives, 5 This study examined the treatment demands of patients with Varyi@ segerities of psoriasis in the setting of recurrent
22 including any prespecified COVID-19 lockdowns, hoping to provide references for personalized tm:atment during these periods, as for patients
23 hypotheses with other chronic diseases in future lockdowns. 2 3
24 Methods @ o
25 Study design 4 Present key elements of study 5 Study Design, Patients, and Data Collected g =
26 design early in the paper This cross-sectional, multicenter study was based on a nationwide a'atacollectlon platform established by the Psoriasis
27 Standardized Diagnosis and Treatment Center and led by the NaticBal Elinical Research Center for Skin and Immune
28 Disease 5 S
29 Setting 5 Describe the setting, locations, 5-6 Study Design, Patients, and Data Collected g &
30 and relevant dates, including This cross-sectional, multicenter study was based on a nationwide g-atagollecnon platform established by the Psoriasis

periods of recruitment, Standardized Diagnosis and Treatment Center and led by the Natlomal €linical Research Center for Skin and Immune

31 exposure, follow-up, and data Disease.?0?! The platform is the first and largest psoriasis registry @ Cl'una and as of September 2021, had included
32 collection data of 32 014 patients with psoriasis from 228 hospitals. The reglgry collects data on demographics, medlcal history,
33 clinical assessment, previous and current treatments for psoriasis, self- 1;2p0rted life quality, and treatment demands at
34 enrollment. All patients provided informed consent for publication befose their details were entered into the registry.
35 The registry was approved by the Human Genetic Resources Management Office of the Ministry of Science and
36 Technology of China (2022-CJ0021) and the ethics committee of Peklrg University First Hospital (2020-scientific
37 research-255) for use in clinical studies. The data preprocessing standards for derived variables and variables with
38 potential mistaken values are listed in Table S1 (see Supplemental Matg&¥ial).
39 Participants 6 (a) Cohort study—Give the (a) All patients aged >18 years enrolled between August 2020 and Septemger 2021 with complete baseline data were
40 eligibility criteria, and the 6 included. The differences in baseline characteristics between patients v;gth complete and incomplete data are shown in
41 sources and methods of Table S2 (see Supplemental Material). 3
42 %
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selection of participants.
Describe methods of follow-
up

Case-control study—Give the
eligibility criteria, and the
sources and methods of case
ascertainment and control
selection. Give the rationale
for the choice of cases and
controls

Cross-sectional study—Give
the eligibility criteria, and the
sources and methods of
selection of participants

(b) Cohort study—For
matched studies, give
matching criteria and number
of exposed and unexposed
Case-control study—For
matched studies, give
matching criteria and the
number of controls per case
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Variables Clearly define all outcomes, 6 Study Measures
exposures, predictors, Treatment demands were collected using multiple choice questlomgalreg containing two primary treatment demands:
potential confounders, and healing skin lesions rapidly and improving mental health. Other deghands were included, such as reducing social
effect modifiers. Give discrimination; normal work and socializing; relieving itchiness, péﬁ.ns,%r burning; and reducing treatment side effects
diagnostic criteria, if and disease relapses. Life quality was assessed using the Dermatolg,gy Eife Quality Index (DLQI).
applicable Psoriasis severity was assessed using the Psoriasis Area and Sever%y Irdex (PASI), Body Surface Area (BSA), and the
5-point Investigator’s Global Assessment (IGA).>!® According to t8e giidelines for the diagnosis and treatment of
psoriasis in China (2018), PASI score was categorized as mild (<3§mdﬁerate (3—<10) and severe (>10), while BSA
percentages were categorized as mild (<3%), moderate (3%—<10%§-an£}°severe (>10%).2? The 5-point IGA categorized
severity as clear/almost clear (0/1), mild (2), moderate (3), and sevgre ®B).
Provincial COVID-19 data was summarized from the official webstte aithe National Health Commission of the
People’s Republic of China (http:/www.nhc.gov.cn/xcs/yqtb/list_gzbd&html). Considering the maintenance period of
both epidemic control measures and public response to the pandemic, &7 days following the last day with a new case
were furtherclassified into the same pandemic period. The COVID-19 &ndemlc variable was treated as binary
according to the geographical location and enrolled day of each patlentm
Data For each variable of interest,  6-7 Study Measures U—U
sources/ give sources of data and Treatment demands were collected using multiple choice questlonnalreg containing two primary treatment demands:
measuremen details of methods of healing skin lesions rapidly and improving mental health. Other demaﬂﬁs were included, such as reducing social
t assessment (measurement). discrimination; normal work and socializing; relieving itchiness, pamsmr burning; and reducing treatment side effects
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and disease relapses. Life quality was assessed using the Dermatology Gife Quality Index (DLQI).

Psoriasis severity was assessed using the Psoriasis Area and Severgy Itfaex (PASI), Body Surface Area (BSA), and the
5-point Investigator’s Global Assessment (IGA).>!° According to tﬁe g@ldehnes for the diagnosis and treatment of
psoriasis in China (2018), PASI score was categorized as mild (<3£ mqilerate (3—<10) and severe (>10), while BSA
percentages were categorized as mild (<3%), moderate (3%—<10%grand'severe (>10%).2> The 5-point IGA categorized
severity as clear/almost clear (0/1), mild (2), moderate (3), and severe

Provincial COVID-19 data was summarized from the official websht&bF the National Health Commission of the
People’s Republic of China (http://www.nhc.gov.cn/xcs/yqtb/list Gz Bhtml). Considering the maintenance period of
both epidemic control measures and public response to the pandenmﬁgtlée 7 days following the last day with a new case
were furtherclassified into the same pandemic period. The COVID®1§ f@andemic variable was treated as binary
according to the geographical location and enrolled day of each page8t

Bias 9 Describe any efforts to 7 Multivariable logistic regression models were used to investigate tl&o@act of psoriasis severity (measured separately
address potential sources of by PASI/BSA/IGA) on each treatment demand, stratified by whether3hz patient was enrolled during the COVID-19
bias lockdown. To reduce potential confounding, all models were adju%g @r demographic characteristics (sex, age, BMI,

marriage, education, employment, and smoking) and clinical charaﬁ_tgrlgglcs (psoriasis duration, family history, disease
phenotype, nail/scalp/genital/palmoplantar involvement, comorbldﬁ@,:and previous treatment).

Study size 10 Explain how the study size 5-6 The platform is the first and largest psoriasis registry in China, an@ﬁﬁ@\ September 2021, had included data of 32 014
was arrived at patients with psoriasis from 228 hospitals. 20z

All patients aged >18 years enrolled between August 2020 and Sep‘temﬁer 2021 with complete baseline data were
included. > T

Quantitative 11 Explain how quantitative 6 According to the guidelines for the diagnosis and treatment of psoﬁsisglln China (2018), PASI score was categorized

variables variables were handled in the as mild (<3), moderate (3-<10) and severe (=10), while BSA percaitag@s were categorized as mild (<3%), moderate
analyses. If applicable, (3%—<10%) and severe (>10%).?? The 5-point IGA categorized se@rltg_as clear/almost clear (0/1), mild (2), moderate
describe which groupings (3), and severe (4).
were chosen and why Provincial COVID-19 data was summarized from the official websﬂe (ﬁ the National Health Commission of the

People’s Republic of China (http://www.nhc.gov.cn/xcs/yqtb/list bdShtml). Considering the maintenance period of
both epidemic control measures and public response to the pandenge, the 7 days following the last day with a new case
were furtherclassified into the same pandemic period. The COVID*19 pandemic variable was treated as binary
according to the geographical location and enrolled day of each paﬁentC

Continuous and categorized PASI, BSA, and IGA values were sep%atel‘fy modeled in relation to each treatment
demand.

Statistical 12 (a) Describe all statistical 7 To reduce potential confounding, all models were adjusted for derf%grz%hlc characteristics (sex, age, BMI, marriage,

methods methods, including those used education, employment, and smoking) and clinical characteristics (psomasis duration, family history, disease
to control for confounding phenotype, nail/scalp/genital/palmoplantar involvement, comorbidities and previous treatment).

(b) Describe any methods 7 A Q-test attached to the fixed effect model was performed to detect hetgrogeneity between the impact of psoriasis

used to examine subgroups severity on treatment demands during the COVID-19 pandemic and a n?:érmal period.

and interactions @

(c) Explain how missing data 6 All patients aged >18 years enrolled between August 2020 and Septem&r 2021 with complete baseline data were

were addressed included. The differences in baseline characteristics between patients vxath complete and incomplete data are shown in
Table S2 (see Supplemental Material).

(d) Cohort study—If N/A  N/A
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(e) Describe any sensitivity N/A  N/A
analyses
Participants 13*  (a) Report numbers of 6-7 All patients aged >18 years enrolled between August 2020 and Se;ﬁemg_er 2021 with complete baseline data were
individuals at each stage of included. The differences in baseline characteristics between patlem;gvsg_th complete and incomplete data are shown in
study—eg numbers Table S2 (see Supplemental Material). ”"\ =
potentially eligible, examined Among the 29 412 adult patients enrolled as of September 2021 (Ehﬁ#%2 see Supplemental Material), 22 425 with
for eligibility, confirmed complete baseline information from 212 tertiary hospitals across C-Eljiaﬁvere enrolled.
eligible, included in the study, a- 3
completing follow-up, and >
analysed =S 3
(b) Give reasons for non- N/A NA E: 3
participation at each stage a °
(c) Consider use of a flow N/A N/A » 3
diagram 2 o
Descriptive 14*  (a) Give characteristics of 7 Exactly 65.0% were male (n = 14 567). The median age was 40 (I . B-54) years, and the percentages of different
data study participants (eg age groups were as follows: 1845 years, 60.3% (n =13 515); 46— ye\ars 26.9% (n=6033); >61years, 12.8% (n =
demographic, clinical, social) 2877). The median PASI and DLQI scores were 7.2 and 8, respect;%elyL,Exactly 12.1% (n =2706) were enrolled
and information on exposures during a COVID-19 lockdown. 8 S
and potential confounders 3 N
(b) Indicate number of 6 The differences in baseline characteristics between patients with cé’npl'é}e and incomplete data are shown in Table S2
participants with missing data (see Supplemental Material). m
for each variable of interest 2
(c) Cohort study—Summarise N/A  N/A
follow-up time (eg, average
and total amount)
Outcome 15*  Cohort study—Report
data numbers of outcome events or

summary measures over time

Case-control study—Report
numbers in each exposure
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2 category, or summary ; a
3 measures of exposure a R
4 Cross-sectional study—Report 8 Moreover, 89.7% (n=20 111) and 38.0% (n = 8531) of the patien tf&d wanded rapid healing of skin lesions and mental
5 numbers of outcome events or health improvement, respectively (Table 1). a i
6 summary measures g >
7 Main results 16  (a) Give unadjusted estimates  7,8-  To reduce potential confounding, all models were adjusted for deme r@hlc characteristics (sex, age, BMI, marriage,
8 and, if applicable, confounder- 10 education, employment, and smoking) and clinical characteristics smuas1s duration, family history, disease
9 adjusted estimates and their phenotype, nail/scalp/genital/palmoplantar involvement, comorbldﬁlwnd previous treatment).
10 precision (eg, 95% confidence Multivariable logistic regression and trend tests confirmed that 1ncnea51g psoriasis severity (measured by PASI)
11 interval). Make clear which significantly stimulated patients’ primary treatment demands of ra]g(glﬁlon healing (odds ratio [OR] 1.45, 95%
12 confounders were adjusted for confidence interval [CI] 1.27-1.65 for severe PASI versus mild PPESBa@d OR 1.02, 95% CI 1.01-1.02 in the trend test,
13 and why they were included both P < 0.001) and improving mental health (OR 2.21, 95% CI 2. 33(1;240 for severe PASI versus mild PASI and OR
14 1.03, 95% CI 1.02—1.03 in the trend test, both P <0. 001) during nomsa}'iperlods without COVID-19 lockdowns (Table
15 S4; see Supplemental Material). Disease severity-triggered treatmegt:dgnands further increased during COVID-19
16 lockdowns, including rapid lesion healing (OR 2.19, 95% CI 1. 57—:3. 853f0r severe PASI versus mild PASI, P <0.001)
17 and improving mental health (OR 2.82, 95% CI 2.24-3.55 for sevq;e;PASI versus mild PASI), despite statistical

insignificance (both P = 0.064 in the heterogeneity Q-test) (Flguregeﬁ?ﬁ Additionally, other treatment demands,
18 including reducing social discrimination, working and socializing Eb@ﬂlly, relieving pain, burning, or itching, and
19 reducing treatment side effects, were significantly stimulated by de@eridtated skin conditions measured by PASI (all P
20 < 0.05), and the degree of stimulation further magnified during theJ€O§ID 19 lockdowns (Figure Sla-e, see
21 Supplemental Material). The exception was the demand for reduci reﬁpses which significantly declined as PASI
22 increased. Still, the magnitude of this decline decreased during theﬁO%ID 19 pandemic (OR 0.61, 95% CI 0.49-0.75
23 for severe PASI versus mild PASI during a non-COVID-19 periodgversus OR 0.81, 95% CI 0.58-1.12 during a
24 COVID-19 lockdown, heterogeneity Q-test P = 0.001) (Figure Slfmseegupplemental Material).
25 Impact of Psoriasis Severity on Treatment Demands MediatedRy Ijfe Quality
26 Further mediation analysis showed that increasing PASI motivate atignts’ treatment demands mainly by
27 deteriorating life quality, including reducing social discrimination%e@ated proportion: 49.0%), improving mental
28 health (47.1%), working and socializing normally (72.1%), relievi% pgin (40.8%) or itchiness (73.2%), and reducing
29 treatment side effects (74.3%) (Table 2). However, the proportion @f thg§ DLQI-mediated effect was small in the total
30 effect of PASI on the demand for reducing relapses (7.6%) and qugkly“heallng lesions (0.6%). These results were
31 replicated when disease severity was examined using BSA and IG% R
32 Potential Factors Influencing Treatment Demands S
33 Apart from disease severity, multivariable logistic regression analysls 1%nt1ﬁed female sex (OR 1.23; 95% CI 1.11-
34 1.36), smoking (OR 1.17; 95% CI 1.04-1.30), pustular psoriasis (OR 181; 95% CI 1.26-2.32), and nail involvement
35 (OR 1.28; 95% CI 1.14—1.44) as significantly correlated with higher d@and for rapid lesion healing. However, older
36 age (OR 0.994; 95% CI1 0.991-0.998), married status (OR 0.82; 95% C%O 72-0.94), unemployment (OR 0.82; 95% CI
37 0.70-0.95), COVID-19 pandemic (OR 0.87; 95% CI 0.77-0.99), arthrorpathlc psoriasis (OR 0.55; 95% CI 0.47-0.64),
38 palmoplantar involvement (OR 0.75; 95% CI 0.67-0.85) and comorbld%es (OR 0.86; 95% CI1 0.76-0.97) were
39 significantly correlated with lower demand (Table 3).
In addition, the demand for improvement of mental health was mgmﬁcﬁltly higher in patients with arthropathic

2(1) psoriasis (OR 1.22; 95% CI 1.09—1.37), guttate psoriasis (OR 0.78; 95‘% CI 0.71-0.84) and palmoplantar involvement
42 %
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(OR 1.09; 95% CI 1.01-1.18). However, this was lower in patients-witlgolder age (OR 0.993; 95% CI 0.991-0.996),
higher BMI (OR 0.995; 95% CI 0.991-1.000), college education (@R ®0; 95% CI 0.84-0.95), smoking (OR 0.81;
95% CI 0.75-0.86), pustular psoriasis (OR 0.77; 95% CI 0.65-0.98) an@‘ comorbidities (OR 0.90; 95% CI 0.83-0.97).

(b) Report category 6 According to the guidelines for the diagnosis and treatment of pso@asm_m China (2018), PASI score was categorized
boundaries when continuous as mild (<3), moderate (3—<10) and severe (>10), while BSA perc@flta s were categorized as mild (<3%), moderate
variables were categorized (3%—<10%) and severe (>10%).22 The 5-point IGA categorized segerltg_as clear/almost clear (0/1), mild (2), moderate
(3), and severe (4). o0c
(c¢) If relevant, consider N/A  N/A % EE
translating estimates of g% N
relative risk into absolute risk 3%’ N
for a meaningful time period el ‘_% Q
Other 17 Report other analyses done—  8-9 Multivariable logistic regression and trend tests confirmed that mC&aslgg psoriasis severity (measured by PASI)
analyses eg analyses of subgroups and ~ subg  significantly stimulated patients’ primary treatment demands of ra cﬁl@lon healing (odds ratio [OR] 1.45, 95%
interactions, and sensitivity roup confidence interval [CI] 1.27-1.65 for severe PASI versus mild PA@ﬁagd OR 1.02, 95% CI 1.01-1.02 in the trend test,
analyses anal  both P <0.001) and improving mental health (OR 2.21, 95% CI 2. 63‘:23_40 for severe PASI versus mild PASI and OR
yses  1.03, 95% CI 1.02-1.03 in the trend test, both P < 0. 001) during nmi:perlods without COVID-19 lockdowns (Table
S4; see Supplemental Material). Disease severity-triggered treatm@tgqgnands further increased during COVID-19
lockdowns, including rapid lesion healing (OR 2.19, 95% CI 1.57-= B@EOr severe PASI versus mild PASI, P <0.001)
and improving mental health (OR 2.82, 95% CI 2.24-3.55 for sev@e P'ASI versus mild PASI), despite statistical
insignificance (both P = 0.064 in the heterogeneity Q-test) (Flgure}a-kg
Key results 18  Summarise key results with 10 In this cross-sectional study, it was observed that patient demands Er E;’@aling skin lesions and improving mental health
reference to study objectives significantly increased as psoriasis worsened, especially during th@OVID 19 pandemic. Different psoriasis severity
measures have different emphases in reflecting patients’ treatment;demands which were magnified during the
pandemic. The impact of disease severity on most treatment demamds veas mediated by deteriorated quahty of life,
except for the demands of rapid skin healing and relapse reductlonéancghus other factors that stratified major
treatment demands were also examined. 5 O
Limitations 19 Discuss limitations of the 12- our study was not free from limitations. First, the Psoriasis Center frogfam enrolled patients from specific
study, taking into account 13 dermatological clinics, and a certain proportion of patients decline® enr%llment Thus, the study population may not
sources of potential bias or represent the general psoriatic population. Second, there was mlssmg dgta within this platform. However, as the
imprecision. Discuss both missing rate was not high and missing at random was considered (%abl%’SZ see Supplemental Material), a complete
direction and magnitude of case analysis was used and considered to sufficiently handle m1s51% da®a. Third, since information on residence was
any potential bias not collected, the COVID-19 pandemic information was matched t8 ea&l patient only at a province level, although the
lockdown was administrated with a precise approach in China. 2
Interpretatio 20  Give a cautious overall 13 An increase in psoriasis severity significantly stimulates patients’ demands for quickly healing skin lesions and
n interpretation of results improving mental health, especially during the pandemic lockdowns, irglicating the need for an accessible pathway for

considering objectives,
limitations, multiplicity of
analyses, results from similar
studies, and other relevant
evidence

patients with psoriasis getting more intensive treatment and mental supfort during future pandemics. To better
recognize and meet patients’ treatment demands during the pandemic, we suggest BSA to determine the psychological
needs of patients, while IGA should be used to reflect the desire to quigly heal lesions. Other demographic and
clinical patient characteristics should further be considered for more peﬁsonalized treatment during future pandemics.
Moreover, because the COVID-19 lockdown restrictions have been rel&sed in many countries, our findings could

For peer review only - http://bmjopez.bmj.com/site/about/guidelines.xhtml

| @p anbi


http://bmjopen.bmj.com/

=3 %‘
Page 45 of 44 BMJ Open E E
g B
1 g §
2 provide guidance for personalized treatment in patients with non-fatal Hronic diseases in future pandemic lockdowns.
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Abstract

Objectives: The personalized treatment demands of patients with psoriasis did not get
significant attention during the pandemic lockdown. This study aimed to investigate the
treatment demands of patients with psoriasis with different severities, stratified by COVID-19

pandemic conditions.
Design: Cross-sectional study design.
Setting: Multicenter study based on a national psoriasis registry in China.

Participants: A total of 22,425 adult patients with psoriasis were enrolled between August
2020 and September 2021.

Primary and Secondary Outcome Measures: The primary outcomes were patient
demands for quick healing of skin lesions and improving mental health, which were collected
by questionnaires. Multivariable logistic models were used to examine the impact of disease
severity, as measured by Psoriasis Area and Severity Index (PASI), Body Surface Area
(BSA), and Investigator's Global Assessment (IGA), on treatment demands, as stratified by

COVID-19 pandemic conditions (lockdown vs. non-lockdown).

Results: Increasing PASI score significantly increased patient demands for rapid healing of
skin lesions and improving mental health during non-lockdown periods. The magnitude of
both associations further increased during the COVID-19 lockdown from an odds ratio (OR)
of 1.45 (95% confidence interval (Cl) 1.27-1.65) to 2.19 (95% CI 1.57-3.05) and 2.11 (95%
Cl 2.03-2.40) to 2.82 (95% CI 2.24-3.55), respectively. The skin lesion healing demand was
more triggered by the overall irritation level (measured by IGA, OR=1.64, 95% CI 1.35-1.99
during non-lockdown periods versus OR=2.70, 95% CI 1.63—4.49 during lockdowns); while
the mental health improving demand was more triggered by lesion coverage (measured by
BSA, OR=2.01, 95% CI 1.85-2.19 versus OR=3.27, 95% CI| 2.57-4.15).

Conclusions: Psoriasis aggravation significantly increased patients’ treatment demands,
especially during lockdowns. The used psoriasis severity measures highlighted patients'
treatment demands differently. This suggests more accessible and personalized healthcare

for patients with psoriasis should be available during future pandemics.
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Strengths and limitations of this study

® This is, to date, the largest study investigating the association between psoriasis
severity and treatment demands from the patients’ perspective, and the first study
comparing the aforementioned association between a lockdown and a non-lockdown

period.

® Disease severity was assessed with different measures and from different aspects,

making the results comprehensive and robust.

® Subjects who participated in our program were enrolled from specific dermatological

clinics, and thus may not represent the general psoriasis population.

® The demand for improving mental health was collected as a binary variable without

professional psychological assessment.

INTRODUCTION

Psoriasis is a chronic, non-fatal disease primarily affecting the skin. The prevalence of
psoriasis varies geographically, with 0.14% and 1.99% of the population in East Asia and
Australasia being affected, respectively.(1) In China, the prevalence was 0.12% in 1987 and
0.47% in 2012.(2) Apart from skin lesions, psoriasis is also now recognized as a systemic
inflammatory disorder that relates to various comorbidities, such as metabolic syndrome,
arthritis, malignancy, and so on.(3) Poor appearances, together with comorbidities,
significantly impair patients’ daily functioning and cause significant psychological distress,(4)
which can result in depression, suicidal ideation, and substance abuse,(5-8) causing high
social burdens, especially during the recurrent coronavirus disease 2019 (COVID-19)

pandemics.(9-11)

Current clinical diagnosis and treatment for psoriasis must follow appropriate guidelines and
consensus. Therefore, the choice of treatment for psoriasis primarily depends on the
objective assessment of lesion severity of the disease, yet the demands of the patient are
often neglected.(12,13) However, due to the chronic, non-fatal characteristics of psoriasis,
individual perceptions of the disease can determine the impact of psoriasis on the quality of
life of patients, which may then affect their treatment demands.(14,15) Thus, the treatment

decisions should be driven by the real needs and expectations of each individual.

Furthermore, since healthcare access (e.g. emerged telemedicine),(16-19) as well as the

clinicians’ treatment considerations to control psoriasis, have all changed during the
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recurrent COVID-19 pandemics,(20) patients’ mental health condition, their perception of
psoriasis and further treatment demands may altered accordingly.(21-23) From the
treatment-decision aspect, the initiation of biologics for psoriasis decreased sharply during
the COVID-19 pandemic, possibly due to the poor access to healthcare for patients and the
lack of evidence on the relationship between COVID-19 infection and biological therapies for
psoriasis at the beginning of the pandemic.(24,25) From a healthcare-seeking behavior
perspective, patients with psoriasis tended to cancel or defer their appointments, lose
adherence to treatment, and require prolonged prescription or treatment-change during the
COVID-19 pandemic.(9,26-28) All the above changes may be associated with deterioration
of psoriasis and further symptoms of anxiety and depression,(11,22,29,30) although the
association is complex and undetermined.(10,27) In contrast, from a quality of life
perspective, the social-activity aspect assessed in a quality of life questionnaire became
irrelevant during lockdown, which led to paradoxically improved quality of life among patients
with psoriasis during the COVID-19 lockdown.(10,31) Patients may perceive their psoriasis
lesions as more acceptable because they are less worried about skin lesion appearances
due to restricted social activities, and are more fearful of COVID-19 when receiving
immunosuppressive treatment for psoriasis.(32) As a result, how patients’ treatment
demands changed during pandemics remains unknown. Thus, it is essential to re-assess
patients’ treatment demands to improve personalized treatment during the pandemic.
However, studies on changes in treatment demands from patients’ perspectives during

pandemics are limited.

This study aimed to examine the treatment demands of patients with psoriasis with varying
disease severity and other clinical and personal characteristics in a real-world setting
throughout the recurrent COVID-19 pandemic, hoping to provide references for personalized
treatment strategies not only for patients with psoriasis during the COVID-19 pandemic but

also for patients with all other chronic diseases in any future pandemic lockdowns.
MATERIALS AND METHODS
Study design, patients, and data collected

This was a cross-sectional, multicenter study based on a nationwide real-world big data
collection platform established by the Psoriasis Standardized Diagnosis and Treatment
Center (also named Psoriasis Center) and led by the National Clinical Research Center for
Skin and Immune Disease.(33) This data platform is the first and currently the largest
psoriasis registry in China, and as of September 2021, had included data of 32,014 patients

with psoriasis from 228 hospitals across China. The registry collects data on demographics,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 48

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

I

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 7 of 48

oNOYTULT D WN =

95
96
97
98
99
100
101
102
103

104
105
106

107

108
109

110

111
112
113
114
115
116
117
118

119
120
121
122
123
124
125

126
127

BMJ Open

medical history, clinical assessment, previous and current treatments for psoriasis, self-
reported quality of life, and treatment demands at enroliment. All patients provided informed
consent for publication before their details were entered into the registry. The establishment
of this big data collection platform was approved by the Human Genetic Resources
Management Office of the Ministry of Science and Technology of China (approval number:
2022-CJ0021) and the ethics committee of Peking University First Hospital (approval
number: 2020-scientific research-255) for use in clinical studies. The data preprocessing
standards for derived variables and variables with potentially mistaken values are listed in

Table S1 (Supplemental Material).

All patients aged =18 years enrolled between August 2020 to September 2021 with complete
baseline data were included. The differences in baseline characteristics between patients

with complete and incomplete data are shown in Table S2 (Supplemental Material).
Patient and public involvement

Patients were not involved in the design, conduct, reporting, or dissemination plans of our

research.

Study measures

The study outcomes were patients’ treatment demands, which were all collected through
“yes-or-no” questions in a face-to-face interview. The two primary treatment demands
contained healing skin lesions quickly and improving mental health. The questionnaire also
asked about other demands, including reducing social discrimination, working and
socializing normally, relieving itchy feelings, relieving painful or burning feelings, and
reducing the side effects of treatment and disease relapses. All the aforementioned
treatment demands were treated as binary variables. Quality of life was additionally

assessed by the Dermatology Life Quality Index (DLQI).

The main exposure was psoriasis severity, which was assessed by the Psoriasis Area and
Severity Index (PASI), Body Surface Area (BSA), and the 5-point Investigator's Global
Assessment (IGA).(12,13) According to the guidelines for the diagnosis and treatment of
psoriasis in China (2023),(34) PASI score was categorized as mild (<3), moderate (3 to <10)
and severe (210), whereas BSA (%) was categorized as mild (<3%), moderate (3% to
<10%), and severe (210%). The 5-point IGA categorized the severity level as clear/almost
clear (0/1), mild (2), moderate (3), and severe (4).

Provincial COVID-19 data was summarized from the official website of the National Health

Commission of the People’s Republic of China
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(http://www.nhc.gov.cn/xcs/yqgtb/list_gzbd.shtml). Considering the maintenance period of

both epidemic control measures and public response to the pandemic, the 7 days following
the last day in which a new case was recorded were further classified into the same
pandemic period. The COVID-19 pandemic variable was treated as binary according to the

geographical location and enrolled day of each patient.
Statistical analysis

Descriptive statistics were performed for each variable stratified by each treatment demand
using frequencies (percentages) for categorical variables and median (interquartile range
[IQRY]) for continuous variables. Categorical variables were compared using chi-squared

tests, whereas continuous variables were compared using the Kruskal-Wallis H test.

Multivariable logistic regression models were used to investigate the impact of psoriasis
severity, as measured by PASI, BSA, and IGA, separately, on each treatment demand
stratified by whether the patient was enrolled during the COVID-19 pandemic. To reduce
potential confounding factors, all models were adjusted for demographic characteristics (sex,
age, body mass index [BMI], marriage status, education, employment, and smoking habits)
and clinical characteristics (psoriasis duration, family history, disease phenotype,
nail/scalp/genital/palmoplantar involvement, comorbidities, and previous treatment). PASI,
BSA, and IGA values were separately modeled in relation to each treatment demand, and
were treated as continuous and categorical variables separately. A Q-test attached to the
fixed effect model was performed to detect the heterogeneity between the impact of
psoriasis severity on treatment demands during the COVID-19 pandemic lockdowns and
normal periods. Mediation analysis was employed to investigate the effect of PASI/BSA/IGA
on treatment demands mediated by DLQI, adjusting for the same confounding set above
and additionally for COVID-19 lockdowns. Other potential factors influencing the treatment
demands were examined using the same multivariable logistic regression models
investigating the impact of PASI on quick skin healing and mental health improvement
demands while adding the COVID-19 pandemic as a covariate. All data analysis was
conducted using STATA/SE (StataCorp LLC 2021, Stata Statistical Software: Release 17,

College Station, TX), and a P-value <0.05 was considered statistically significant.
RESULTS
General characteristics

Among the 29,412 adult patients enrolled as of September 2021 (Table S2, see
Supplemental Material), 22,425 with complete baseline information from 212 tertiary

hospitals across China were enrolled in this study. Exactly 65.0% of patients were men
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(n=14,567). The median age was 40 (IQR, 31-54) years, and the percentages of different
age groups were as follows: 18-45 years, 60.3% (n = 13,515); 46-60 years, 26.9% (n =
6,033); 261 years, 12.8% (n = 2,877). The median PASI and DLQI scores were 7.2 and 8,
respectively. Exactly 12.1% of the patients (n = 2,706) were enrolled during a COVID-19
lockdown in their provinces. Moreover, 89.7% (n = 20,111) and 38.0% (n = 8,531) of the
patients demanded a speedy healing of the skin lesions and mental health improvement,

respectively (Table 1).

Patients demanding the rapid healing of skin lesions tended to be female, younger,
employed, unmarried, have a college degree, have current smoking habits, enrolled during a
normal period without the COVID-19 lockdown, have a shorter psoriasis duration, have a
positive family history, have pustular or guttate psoriasis, have nail or scalp involvement, and
have a severer psoriasis condition, as measured by PASI, BSA, and IGA, while not having
palmoplantar involvement, comorbidities, such as psoriatic arthritis (PsA), or a history of use
of biologics (all P <0.05). By comparison, patients demanding mental health improvement
tended to be unemployed, have a longer psoriasis duration, have plaque, erythrodermic, or
arthropathic psoriasis, have lesions on special areas including nails, scalps, hands/soles,
and genitals, have more severe psoriasis conditions, and have deteriorated quality of life,
while not having a college degree, smoking habits, pustular or guttate psoriasis, or
comorbidities (all P <0.05). Patients’ characteristics stratified by other treatment demands

are shown in Table S3 (Supplemental Material).

Impact of psoriasis severity on treatment demands stratified by the COVID-19

pandemic

Both multivariable logistic regression and trend tests confirmed that the increasing psoriasis
severity, as measured by PASI, significantly stimulated patients’ primary treatment demands
of healing skin lesions rapidly (odds ratio [OR], 1.45; 95% confidence interval (Cl), 1.27—
1.65; P <0.001 for severe PASI versus mild PASI; and OR, 1.02; 95% CI, 1.01-1.02; P
<0.001 in the trend test) and improving mental health (OR, 2.21; 95% CI, 2.03-2.40; P
<0.001 for severe PASI versus mild PASI; and OR, 1.03; 95% CI, 1.02—-1.03; P <0.001 in the
trend test) during a normal period without COVID-19 lockdown (shown in Fig. 1a—b; and
Table S4 (Supplemental Material)). The disease severity-triggered primary treatment
demands further increased during the COVID-19 lockdowns, including healing skin lesions
rapidly (OR, 2.19; 95% CI, 1.57-3.05 for severe PASI versus mild PASI; P <0.001) and
improving mental health (OR, 2.82; 95% CI, 2.24-3.55 for severe PASI versus mild PASI, P
<0.001), despite the statistical insignificance (both P=0.064 in the heterogeneity Q-test).

Other treatment demands, including reducing social discrimination, working and socializing
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normally, relieving painful or burning feelings, relieving itchy feelings, and reducing the
treatment side effects, were also significantly stimulated by deteriorated skin conditions
measured by PASI (all P <0.05); moreover, the degree of this stimulation further intensified
during the COVID-19 lockdown (shown in Fig. 1c—g). The exception was the demand for
reducing relapses, which significantly declined as PASI increased. Nevertheless, the
magnitude of this decline decreased during the pandemic lockdown (OR, 0.61; 95% ClI,
0.49-0.75, P <0.001 for severe PASI versus mild PASI during a non-COVID-19 period; and
OR, 0.81; 95% ClI, 0.58-1.12; P=0.196 during a COVID-19 lockdown; heterogeneity Q-test,
P=0.001; shown in Fig. 1h).

Impact of psoriasis severity by different instruments on treatment demands stratified
by the COVID-19 pandemic

Similar patterns of change in each treatment demand were also found as BSA and IGA
increased during the normal period. However, the two measures motivated the treatment
demands slightly differently during the pandemic lockdowns. Specifically, the magnitude of
increasing BSA-triggered demands of rapidly healing skin lesions hardly changed during the
pandemic lockdowns (OR, 1.33; 95% ClI, 1.17-1.50; P <0.001 for severe BSA versus mild
BSA during a normal period; and OR, 1.38; 95% CI, 0.999-1.896; P=0.051 during the
pandemic lockdown; heterogeneity Q-test, P=0.663), whereas that of IGA-triggered
demands significantly increased (OR, 1.64; 95% CI, 1.35-1.99; P <0.001 for IGA=4 versus
IGA=0/1 during the normal period; and OR, 2.70; 95% Cl, 1.63—4.49; P <0.001 during the
pandemic lockdown; heterogeneity Q-test, P=0.005). In contrast, the magnitude of the
increase in demands of improving mental health triggered by BSA significantly increased
during the pandemic (OR, 2.01; 95% CI, 1.85-2.19; P <0.001; and OR, 3.27; 95% Cl, 2.57—
4.15; P <0.001; heterogeneity Q-test, P <0.001), whereas that triggered by IGA hardly
changed (OR, 2.21; 95% CI, 1.94-2.51; P <0.001; and OR, 1.91; 95% CI, 1.36-2.68; P
<0.001; heterogeneity Q-test, P=0.971; shown in Fig. 1a—b and Table sS5 & S6
[Supplemental Materiall]).

Impact of psoriasis severity on treatment demands mediated by quality of life

Further mediation analysis showed that increasing PASI motivated patients’ treatment
demands mainly by deteriorating their quality of life, including improving mental health
(47.1%), reducing social discrimination (mediated proportion, 49.0%), working and
socializing normally (72.1%), relieving painful (40.8%) or itchy (73.2%) feelings, and
reducing the treatment side effects (74.3%). However, the proportion of the DLQI-mediated

effect was small in the total effect of PASI on the demands for reducing relapses (7.6%) and
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quickly healing skin lesions (0.6%). The aforementioned results were replicated when

disease severity was examined by BSA and IGA (Table 2).
Potential factors influencing treatment demands

Apart from disease severity, multivariable logistic regression analysis also identified female
sex (OR, 1.23; 95% CI, 1.11-1.36; P <0.001), smoking status (OR, 1.17; 95% CI, 1.04-1.30;
P=0.005), pustular psoriasis (OR, 1.71; 95% CI, 1.26-2.32; P=0.001), and nail involvement
(OR, 1.28; 95% CI, 1.14-1.44, P <0.001) to be significantly correlated with a higher demand
for quick skin lesion healing. However, older age (OR, 0.994; 95% CI, 0.991-0.998;
P=0.004), married status (OR, 0.82; 95% ClI, 0.72-0.94; P=0.003), unemployed status (OR,
0.82; 95% ClI, 0.70-0.95; P=0.010), COVID-19 lockdown (OR, 0.87; 95% ClI, 0.77-0.99;
P=0.037), arthropathic psoriasis (OR, 0.55; 95% ClI, 0.47-0.64; P <0.001), palmoplantar
involvement (OR, 0.75; 95% CI, 0.67-0.85; P <0.001), and comorbidities (OR, 0.86; 95% ClI,
0.76-0.97; P=0.018) were found to be significantly correlated with lower demand (Table 3).

Moreover, the demand for the improvement of mental health was significantly higher in
patients with arthropathic psoriasis (OR, 1.22; 95% ClI, 1.09-1.37; P=0.001) and
palmoplantar involvement (OR, 1.09; 95% ClI, 1.01-1.18, P=0.027). However, this was lower
among patients with older age (OR, 0.993; 95% ClI, 0.991-0.996, P <0.001), higher BMI
(OR, 0.9955; 95% CI, 0.9914-0.9996; P=0.030), a college education (OR, 0.90; 95% ClI,
0.84-0.95; P=0.001), smoking status (OR, 0.81; 95% CI, 0.75-0.86; P <0.001), pustular
psoriasis (OR, 0.77; 95% CI, 0.65-0.92; P=0.003), guttate psoriasis (OR, 0.78; 95% ClI,
0.71-0.84; P <0.001), and comorbidities (OR, 0.90; 95% CIl, 0.83-0.97; P=0.012).

DISCUSSION

In this cross-sectional study, it was observed that patient demands for healing skin lesions
and improving mental health significantly increased as psoriasis worsened, especially during
the COVID-19 pandemic. Different psoriasis severity measures have different emphases in
reflecting patients’ treatment demands, which were magnified during the pandemic. The
impact of disease severity on most treatment demands was mediated by deteriorated quality
of life, except for the demands of rapid skin healing and relapse reduction, and thus other

factors that stratified major treatment demands were also examined.

Patient-centered intervention is crucial for the treatment of psoriasis due to the chronic and
non-fatal characteristics of the condition, in addition to the considerable disparity in prices of
various treatment choices, especially in recent years with recurrent pandemic lockdowns.
During a normal period, all treatment demands, ranging from improving the appearance of
skin lesions and relieving irritating symptoms to psychological and daily functional support,
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significantly increased as psoriasis deteriorated, suggesting the need for more intensive
treatment and psychological counseling for patients. The only exception was the demand for
reducing relapses, which was demanded in only 4.7% of patients and further decreased as
disease severity increased, indicating that most Chinese patients have recognized the
chronic nature of psoriasis and accepted the recurrent relapses and living with a small
number of skin lesions, thereby suggesting that clinicians should be aware that patients may

have poor compliance in their remission periods.

Compared to normal periods, all treatment demands, including those for rapidly healing skin
lesions and improving mental health, were further triggered by disease severity during
pandemic lockdowns (shown in Fig. 1). This differed from previous reports, which
demonstrated that patients’ quality of life, as measured by DLQI, was less influenced by
psoriasis during pandemic lockdowns.(10,31) The reason for the difference in results is
complex. On one hand, because social activities were restricted, patients worried less about
skin lesion appearance when socializing and were more fearful about contracting infectious
diseases rather than the non-fatal psoriasis. Thus, better quality of life, as indicated by DLQI,
was observed.(10,31) Our multivariable logistic models also showed that the COVID-19
pandemic itself was a protective factor in reducing the demands of healing skin lesions
(Table 3). On the other hand, the restrictions in traveling and difficulties in accessing medical
resources may exacerbate psoriasis and enhance treatment demands.(22) Although the
pandemic lockdowns reduced the impact of psoriasis on socializing, the pandemic and self-
isolations themselves could exert psychological impact on patients with psoriasis, such as
health anxiety and low mood,(10,21) creating a vicious circle of worsening mental health and
deteriorated psoriasis. Taking all these factors together, the study showed enhanced
treatment demands in patients with more severe psoriasis during the pandemic lockdowns,
suggesting that patients’ treatment demands were more influenced by psoriasis and stress
conditions rather than the reduced need for socializing. These indicate for clinicians that a
more intensive treatment strategy with lasting effects and enhanced mental support is
needed during lockdown. In addition, increasing evidence in recent years has shown that
immunosuppressive treatment for psoriasis, including biologics, does not increase the risk of
COVID-19 infection or the related complications, reinforcing the necessity of more intensive
therapy during the pandemic.(28,35,36) Besides, a more accessible pathway, such as
telemedicine and online medicine service, should be promoted as an “add-on” for in-person
clinics,(22,30) to facilitate access to healthcare during pandemic lockdowns. All these factors
might be generalized and integrated into the management of other chronic non-fatal
diseases,(21) such as atopic diseases, during future pandemics to meet patients’ treatment

needs.
11
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To further help recognize patients’ needs according to their clinical manifestations in daily
clinics, this study compared the impact of disease severity by different measures on each
treatment demand. PASI, BSA, and IGA are all instruments measuring psoriasis severity and
were found to be significantly correlated with one another.(37) PASI takes both the area
coverage and lesion appearance into account, yet it is time-consuming to calculate. In
contrast, BSA and IGA are easier to understand, yet only represent the lesion coverage or
lesion appearance.(12,13) In this study, an overall more irritating skin appearance presented
by a higher IGA further stimulated the demands for the quick relief of skin lesions
themselves during the pandemic lockdown, whereas the larger lesion coverage presented
by higher BSA further motivated demands for psychological solutions, including improving
mental health and reducing social discrimination. Since PASI is difficult to obtain, this study
suggests that BSA should be used as a “first-line” surrogate to represent the enhanced
psychological needs of patients, whereas IGA should be used to represent the increased

need for more intensive therapy during pandemic lockdowns.

As most previous studies focused on the quality of life of patients with psoriasis, which
revealed that worsened quality of life was associated with worsened psoriasis,(38,39) this
study further investigated the impact of psoriasis on treatment demands mediated by quality
of life. In this study, quality of life was measured by DLQI, which reflected patients’ lesion
feelings, daily activities, leisure, work and study, personal relationships, and treatment
burden. We confirmed that increasing disease severity deteriorated patients’ quality of life
based on the aforementioned aspects, which further motivated corresponding treatment
demands. However, although prevalent in the psoriasis population, <2% of the demand for
quick skin lesion healing was mediated by deteriorated quality of life, indicating the existence

of other factors influencing treatment demands.

Thus, this study further examined other factors potentially stratifying treatment demands.
Young and female patients were found to have worse quality of life in previous
studies,(38,40,41) as well as higher treatment demands for rapid skin lesion healing in this
study. Unmarried and employed patients without comorbidities were also found to have
stronger demands for quick healing. These might be because female, young, unmarried, and
employed patients have higher requirements for self-image, and patients without
comorbidities have fewer concerns regarding polypharmacy and drug interactions due to
underlying diseases. Additionally, the same demands for quick healing were higher in
patients with pustular psoriasis, which presents with fever, painful skin, and frequent flare-
ups,(42) and in patients with nail psoriasis, which undermines daily function.(43) Thus, a

more intensive treatment strategy is needed for these patients. Additionally, more
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psychological care should be provided to younger patients without a college education, as
they may lack a basic understanding of the disease and were found to have higher demands
for mental support in this study. The same support was also needed in patients with
arthropathic psoriasis and palmoplantar psoriasis, which were linked with internalized stigma

and poorer quality of life.(44,45)

Although, to our knowledge, this study is the largest real-world study to date investigating
the treatment demands of patients with psoriasis during the pandemic lockdowns, there were
limitations. First, the Psoriasis Center program enrolled patients from specific dermatological
clinics, and a certain proportion of patients declined the enroliment request. Thus, the study
population may not represent the general psoriasis population. Second, the demand for
improving mental health was collected as a binary variable, while the psychological or
psychiatric condition was not systematically assessed using specialized scales, such as
Generalized Anxiety Disorder-2, Patient Health Questionnaire-2 and Short Form-12 Health
Survey.(11,22,46) Further studies are warranted to quantitatively investigate patients’ mental
health condition and the degree of each treatment demand using specialized scales. Third,
there was an issue regarding the missing data for this data platform. However, as the
missing rate was not high, and missing at random was considered (Table S2 [Supplemental
Material]), a complete case analysis was considered sufficient for handling missing data and,
therefore, used. Fourth, since the information on residence place was not collected, the
COVID-19 pandemic information was matched to each patient only at a province level, even

though the pandemic was prevented with a precise approach in China.

CONCLUSION

An increase in psoriasis severity significantly stimulates patients’ treatment demands from
quickly healing skin lesions and improving mental health aspects, especially during the
pandemic lockdowns, indicating the need for an accessible pathway for patients with
psoriasis getting more intensive treatment and mental support during future pandemics. To
better recognize and meet patients’ treatment demands during the pandemic, we suggest
that BSA is used to determine the psychological needs of patients, while IGA should be used
to reflect the desire to quickly heal lesions. Other demographic and clinical characteristics of
each patient should also be considered for a more personalized treatment strategy during
future pandemics. Moreover, since the COVID-19 pandemic is nearing its end in many
countries, the results of this study could provide hints for personalized treatment for patients

with non-fatal chronic diseases in future pandemic lockdowns.
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FIGURE LEGENDS

Fig. 1. Odds ratio for the association between each treatment demand and psoriasis
severity by different measures (PASI/BSA/IGA) during COVID-19 lockdowns (red line) and

non-lockdown periods (blue line).

Fig. 1. a Treatment demand for healing skin lesions rapidly

Fig. 1. b. Treatment demand for improving mental health

Fig. 1. c. Treatment demand for reducing social discrimination

Fig. 1. d. Treatment demand for working and socializing normally

Fig. 1. e. Treatment demand for relieving painful or burning feelings
Fig. 1. f. Treatment demand for relieving itchy feelings

Fig. 1. g. Treatment demand for reducing the side effects of treatment
Fig. 1. h. Treatment demand for reducing relapses

PASI: Psoriasis Area and Severity Index; BSA: Body Surface Area; IGA: Investigator’s

Global Assessment.
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Tables
Table 1. Demographic and clinical characteristics stratified by primary
treatment demands
Healing skin lesions rapidly Improving mental health Total
Yes No P Yes No P (n=22,425)
(n=20,111) (n=2314) value (n=8531) (n=13,894) value |
Male, n (%) 13,005 1562 (67.5) 0.007 5491 (64.4) 9076 (65.3) 0.144 14,567
(64.7) (65.0) ‘
Age, y, median (IQR) 40 (31-53) 42 (33-55) <0.001 40 (31-53) 40 (31-54) 0.227 40 (31-54) é-? }
BMI, kg/m?, median 24.0 (21.7- 24.2 (21.9- 0.099 24.0(21.8- 24.1(21.7- 0405 24.0(21.7- & |
(IQR) 26.7) 26.9) 26.7) 26.8) 26.7) o
Unemployment’, n (%) 1755 (11.2) 239 (13.3)  0.001 833 (12.3) 1161(10.8) 0.003 1994 (11.4) & .
Married, n (%) 15,316 1888 (81.6) <0.001 6544 (76.7) 10,660 0.979 17,204 o
(76.2) (76.7) (76.7) S
Bachelor’s degree, n 7064 (35.1) 764 (33.0) 0.044 2860 (33.5) 4968 (35.8) 0.001 7828 (34.9) € ‘
(%) -
Current smoker, n (%) 5443 (27.1) 580 (25.1) 0.040 2119 (24.8) 3904 (28.1) <0.001 6023 (26.9) § |
COVID-19 lockdown, n 2394 (11.9) 312 (13.5) 0.027 1032 (12.1) 1674 (12.1) 0.913 2706 (12.1) S
(%) e
Psoriasis duration, y, 6 (2-14) 8 (2-15) <0.001 8 (2-15) 6 (1-14) <0.001 6 (2-14) E |
median (IQR) o m
Family history, n (%) 3459 (17.2) 357 (15.4) 0.032 1452 (17.0) 2364 (17.0) 0.991 3816 (17.0) £§
Psoriasis phenotypet, n (%) =3 :
Plaque psoriasis 16,335 1896 (81.9) 0.406 7105 (83.3) 11,126 <0.001 18,231 a3
(81.2) (80.1) (81.3) ==
Erythrodermic 219 (1.1) 23(1.0) 0.675 121 (1.4) 121 (0.9) <0.001 242(1.1) 2§
psoriasis QEJ %
Pustular psoriasis 609 (3.0) 49 (2.1) 0.014 216 (2.5) 442 (3.2) 0.005 658(2.9) 25
Guttate psoriasis 2739 (13.6) 277 (12.0) 0.028 978 (11.5) 2038 (14.7) <0.001 3016 (13.4) "g%i
Arthropathic 1293 (6.4) 297 (12.8) <0.001 668 (7.8) 922 (6.6) 0.001 1590 (7.1) 57
psoriasis =
Lesions on special areas, n (%) 3_>
Nail 4861 (24.2) 504 (21.8) 0.011 2130 (25.0) 3235(23.3) 0.004 5365(23.9) 3
Scalp 13,127 1451 (62.7) 0.014 5709 (66.9) 8869 (63.8) <0.001 14,578 gﬁ
(65.3) (65.0) Q
Palmoplantar 3928 (19.5) 530 (22.9) <0.001 1863 (21.8) 2595 (18.7) <0.001 4458 (19.9) ga’
Genital 2681 (13.3) 333 (14.4) 0.157 1281 (15.0) 1733 (12.5) <0.001 3014 (13.4) @
Disease severity, median (IQR) ?-J-
PASI 7.2 (3.0- 5.9 (2.6- <0.001 9.1 (3.9- 6.0 (2.7- <0.001 7.2 (3.0- % |
15.0) 12.0) 17.4) 12.8) 14.6) e
BSA, % 10.0 (3.0- 9.2 (3.0- <0.001 14.0 (5.0- 8.0 (3.0- <0.001 10.0 (3.0- 3
30.0) 22.4) 30.0) 25.0) 30.0) e
IGA 3(2-3) 2 (2-3) <0.001 3(2-3) 3(2-3) <0.001 3 (2-3) &
DLQI, median (IQR) 8 (3-12) 8 (2-12) 0.072 10 (6-15) 6 (2-10) <0.001 8(3-12) |
Comorbidity*, n (%) 2850 (14.2) 395(17.1)  <0.001 1177 (13.8) 2068 (14.9) 0.010 3245 (14.5) ‘
Previous use of 1726 (8.6) 256 (11.1)  <0.001 732 (8.6) 1250 (9.0) 0.286 1982 (8.8)
biologics$ |
21 ‘;
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BMI, body mass index; BSA, Body Surface Area; DLQI, Dermatology Life Quality Index; IGA,
Investigator’s Global Assessment; IQR, interquartile range; and PASI, Psoriasis Area and Severity
Index.

“The unemployment rate was calculated in the working-age population, which excluded retired
patients and students.

TPhenotypes were not mutually exclusive, thus the total percentage was higher than 100%.

*Comorbidity presented the existence of any disease conditions, including cardiovascular diseases,
respiratory diseases, kidney diseases, rheumatic diseases, digestive diseases, tumors, endocrine
diseases, and so on.

SBiologics included tumor necrosis factor-a inhibitors and interleukin inhibitors.
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BSA, Body Surface Area; IGA, Investigator’'s Global Assessment; and PASI, Psoriasis Area and Severity Index.

Treatment demands PASI BSA g JIGA

Indirect Total Mediated Indirect Total Mediated #ndlrect Total Mediated

effect’ effectt  proportiont effect’ effect’ proportloai Deffect” effect’  proportiont
Healing skin lesions rapidly <0.001 0.001 0.6% <0.001 0.001 1.4% “’ > f<0 001 0.019 0.3%
Improving mental health 0.009 0.020 47.1% 0.004 0.007 56.7% g:icg <0.098 0.186 52.6%
Reducing social discrimination 0.006 0.013 49.0% 0.003 0.005 53.5% 3 S n0.064 0.118 54.3%
Working and socializing normally 0.025 0.035 72.1% 0.010 0.015 67.7% 8% .260 0.289 90.0%
Relieving painful or burning feelings 0.010 0.024 40.8% 0.004 0.009 45.5% g £=0.102 0.212 48.2%
Relieving itchy feelings 0.011 0.015 73.2% 0.004 0.003 139.4% %§ .106 0.244 43.3%
Reducing the side effects of treatment 0.016 0.021 74.3% 0.006 0.007 83.4% ig .162 0.145 111.9%
Reducing relapses <0.001 0.003 7.6% <0.001 0.001 5.9% %’;’S .004 0.079 5.4%

3 ‘.’

"The indirect effect refers to the effect of PASI/BSA/IGA on each treatment demand mediated by quality of life.
TThe total effect refers to the sum of direct effects of PASI/BSA/IGA on each treatment demand and the indirect e

*The mediated proportion equals to the indirect effect divided by the total effect.
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2 Table 3. Relationship between other patient characteristics and primary

s treatment demands

6 Patient characteristics  Healing skin lesions rapidly Improving mental health

; OR (95% CI) Pvalue OR (95% Cl) P value
9 Sex (reference: male) 1.23 (1.11-1.36) <0.001 1.04 (0.98-1.11) 0.205
10 Age 0.994 (0.991-0.998) 0.004 0.993 (0.991-0.996) <0.001
11

12 Body mass index 0.997 (0.990-1.003) 0.281 0.9955 (0.9914-0.9996) 0.030
13 Marriage (reference: 0.82 (0.72-0.94) 0.003 1.06 (0.98-1.14) 0.166
14 unmarried)

15 Bachelor’s degree 1.01 (0.92-1.12) 0.912 0.90 (0.84-0.95) 0.001
16

17 Unemployment 0.82 (0.70-0.95) 0.010 1.08 (0.98-1.20) 0.112
18 Current smoker 1.17 (1.04-1.30) 0.005 0.81 (0.75-0.86) <0.001
;g COVID-19 lockdowns 0.87 (0.77-0.99) 0.037 1.02 (0.93-1.11) 0.726
21 Disease course 0.9996 (0.9989-1.0004) 0.319 0.9999 (0.9993-1.0005) 0.744
;g Family history 0.93 (0.82-1.05) 0.225 1.03 (0.95-1.11) 0.457
24 Psoriasis phenotype (reference: plaque psoriasis)

25 Erythrodermic 1.19 (0.76-1.86) 0.435 1.09 (0.84-1.42) 0.503
26 psoriasis

;é Pustular psoriasis 1.71 (1.26-2.32) 0.001 0.77 (0.65-0.92) 0.003
29 Guttate psoriasis 1.14 (0.9995-1.31) 0.051 0.78 (0.71-0.84) <0.001
30 Arthropathic psoriasis  0.55 (0.47-0.64) <0.001 1.22 (1.09-1.37) 0.001
g; Lesions on specific areas

33 Nail 1.28 (1.14-1.44) <0.001 0.97 (0.90-1.04) 0.373
gg Scalp 1.07 (0.97-1.18) 0.158 1.0005 (0.94-1.06) 0.987
36 Palmoplantar 0.75 (0.67-0.85) <0.001 1.09 (1.01-1.18) 0.027
37 Genital 0.93 (0.81-1.07) 0.323 1.08 (0.99-1.17) 0.087
38

39 Comorbidity 0.86 (0.76-0.97) 0.018 0.90 (0.83-0.97) 0.012
40 Previous use of biologics 0.87 (0.75-1.01) 0.077 1.02 (0.92-1.13) 0.682
2; OR: odds ratio; and ClI, confidence interval.

43 The relationship between other patient characteristics and primary treatment demands was identified

44 by the same logistic regression models examining the impact of PASI on treatment demands.

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
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Table S1. Data preprocessing standards for derived variables and variables with
potential mistaken values

Patient characteristics Data preprocessing standards

oNOYTULT D WN =

Height Was treated as a missing value if height<80cm or >200cm

2 Weight Was treated as a missing value if weight <25kg or >200kg

11 Psoriasis duration The year of enrollment minus the year of diagnosis

12 Family history Was treated as a missing value if the patient was unsure about the

13 family history

Psoriatic arthritis Was treated as “yes” if the patient was diagnosed with arthropathic

16 psoriasis or psoriatic arthritis

17 Body Surface Area Was treated as a missing value if BSA<75% for patients diagnosed with
erythrodermic psoriasis
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Table S2. Comparison of baseline characteristics between full population and study

population with complete data
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Patient characteristics

Full population

Study

Missing

(n=29 412)2 population (n=22 number and
425) proportion

Male, No. (%) 19 120 (65.1) 14 567 (65.0) 53 (0.2)
Age, median (IQR), y 41 (32-54) 40 (31-54) 241 (0.8)
BMI, median (IQR), kg/m? 24.0 (21.6-26.6) 24.0 (21.7-26.7) 678 (2.3)
Unemployment®, No. (%) 2544 (11.5) 1994 (11.4) 1019 (3.5)
Married, No. (%) 22 004 (77.5) 17 204 (76.7) 1018 (3.5)
Bachelor’s degree or higher, No. (%) 9277 (34.5) 7828 (34.9) 2487 (8.5)
Current smoker, No. (%) 7101 (25.0) 6023 (26.9) 1018 (3.5)
Enrolled during the COVID-19 lockdowns 4178 (14.3) 2706 (12.1) 159 (0.5)
Psoriasis duration, median (IQR), y 6 (2-14) 6 (2—14) 27 (0.1)
Family history, No. (%) 21924 (16.5) 3816 (17.0) 3166 (10.8)
Psoriasis phenotype, No. (%)

Plaque psoriasis 24 574 (83.6) 18 231 (81.3) 17 (0.1)

Erythrodermic psoriasis 376 (1.3) 242 (1.1)

Pustular psoriasis 968 (3.3) 658 (2.9)

Guttate psoriasis 3670 (12.5) 3016 (13.4)

Psoriatic arthritis 2302 (7.8) 1590 (7.1)
Lesions on special areas, No. (%)

Nail involvement 6440 (23.1) 5365 (23.9) 1527 (5.2)

Scalp involvement 18 190 (64.0) 14 578 (65.0) 986 (3.4)

Palm or/and sole involvement 5705 (20.3) 4458 (19.9) 1288 (4.4)

Genital involvement 3702 (13.3) 3014 (13.4) 1544 (5.2)
Disease severity, median (IQR)

PASI 7.2 (3.0-14.7) 7.2 (3.0-14.6) 507 (1.7)

BSA 10.0 (3.4-30.0) 10.0 (3.0-30.0) 494 (1.7)

IGA 3(2-3) 3(2-3) 500 (1.7)

DLQI 8 (3-13) 8 (3-12) 1261 (4.3)
Comorbidities No. (%) 4101 (13.9) 3245 (14.5) 2630 (8.9)
Previous biological treatment, No. (%) 2603 (8.9) 1982 (8.8) 23 (0.1)
Treatment demands

Healing skin lesions rapidly 25213 (88.8) 20 111 (89.7) 1021 (3.5)

Improving mental health
Reducing social discrimination
Working and socializing normally

Relieving painful/ burning feelings

Relieving itchy feelings

10 706 (37.7)
8854 (31.2)
8120 (28.6)
6979 (24.6)
10 668 (37.6)

8531 (38.0
7042 (31.4
6604 (29.4
5476 (24.4
8549 (38.1)

)
)
)
)
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Reducing side effects of treatment 8708 (30.7) 7162 (31.9)
Reducing relapses 1651 (5.8) 1063 (4.7)
Abbreviations: BMI, body mass index; PASI, Psoriasis Area and Severity Index; BSA, Body Surface Area; IGA, Investigator’s Global

oNOYTULT D WN =

Assessment; DLQI, Dermatology Life Quality Index.
9 @Totally 29,412 adults were enrolled in the registry by September 2021.
10 ® Unemployment rate was calculated in the working—age population, which excluded retired patients and students.

n ¢ Biological treatment included Tumor Necrosis Factor-a Inhibitors and Interleukin Inhibitors.
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Table S3. Baseline characteristics stratified by treatment demands c N
Reducing social Working and Relieving painful or Relieving itchy Eedﬁcing the side Reducing relapses
discrimination socializing normally burning feelings feelings éfee:is of treatment
Ys No P Yes No P Yes No P Yes No P Y82 No P Yes No P
w n
(n=70 (n=15 val (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 val @Sﬁ (n=15 val (n=10 (n=21 wval
42) 383) ue 04) 821) ue 76) 949) ue 49) 876) ue @g% 263) ue 63) 362) ue
Demographics 5] 3 g
Male, n (%) 4664 9903 0.0 4438 10129 <0. 3631 10936 0.0 5506 9061 0.1 %S’E 10010 0.0 675 13892 0.3
'c_
(66.2) (64.4) 07 (67.2) (64.0) 001 (66.3) (64.5) 16 (64.4) (65.3) 73 @%@_ (65.6) 04 (63.5) (65.0) 07
@
Age,y,median(l  40(31 40(31 0.1 38(30 41(31 <0. 43(32 3931 <0. 41(32 39(31 <0. @%3- 40(31 0.9 39(30 40(31 0.1
QR) -53) -54) 21 -51) -54) 001 -56) -53) 001 -55) -52) 001 ;5@)% -54) 35 -53) -54) 42
=2.m
BMlkg/m?medi 24.1( 24.0( 06 242( 24.0( <0. 241( 24.0( 01 242( 240( 00 242 240( 00 234( 241( <O0.
an(IQR) 219- 216- 08 219- 217- 001 219- 21.7- 59 218 21.7- 02 %8% 21.7- 02 21.3- 21.8- 001
26.7) 26.8) 27.0) 26.7) 26.7) 26.7) 27.0) 26.6) %_:7.0% 26.6) 26.0) 26.8)
Unemployment?, 658 1336 0.3 668 1326 0.0 575 1419 <0. 873 1121 <0. g40§ 1254 <0. 85 1909 0.6
n (%) (M1.7) (M.2) 32 ((124) (11.0)0 08 (13.8) (10.7) 001 (13.4) (10.2) 001 @3@ (10.6) 001 (10.4) (11.5) 43
Married, n (%) 5486 11718 0.0 4915 12289 <0. 4419 12785 <0. 6666 10538 <O. 5560_3 11644 0.0 806 16398 0.4
(77.9) (76.2) 04 (744) (77.7) 001 (80.7) (75.4) 001 (78.0) (75.9) 001 Q?@ (76.3) 27 (75.8) (76.8) 79
Bachelor’s 2246 5582 <0. 2460 5368 <0. 1546 6282 <0. 2794 5034 <O0. 24572 5371 0.1 380 7448 0.5
degree, n (%) (31.9) (36.3) 001 (37.3) (33.9) 001 (28.2) (37.1) 001 (32.7) (36.3) 001 é4i§ (35.2) 96 (35.8) (34.9) 56
>
Current smoker, 1685 4338 <0. 1854 4169 0.0 1447 4576 04 2351 3672 0.0 g%ﬁ 4068 0.3 259 5764 0.0
n (%) (23.9) (28.2) 001 (28.1) (26.4) 08 (26.4) (27.0)0 05 (27.5) (26.5) 89 %75 (26.7) 10 (24.4) (27.0) 60
n o
COVID-19 889 1817 0.0 799 1907 0.9 647 2059 05 1051 1655 04 938y 1768 0.0 344 2362  <0.
lockdown, n (%) (12.6) (11.8) 83 (12.1) (121) 25 (11.8) (12.1) 11 (12.3) (11.9) 13 (13.§ (11.6) 01 (32.4) (11.1) 001
Duration,y, 8(2- 6(1- <0. 8(2- 6(1- <0. 7(2- 6(1—- <0. 6(2- 6(1- 09 7(2—§ 6(1—- <0. 6(2- 6(2- 038
median(IQR) 15) 14) 001 15) 14) 001 15) 14) 001 14) 14) 83 15)% 14) 001 14) 14) 73
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z Reducing social Working and Relieving painful or Relieving itchy %edgcing the side Reducing relapses
[ discrimination socializing normally burning feelings feelings gffects of treatment

6 Yes No P  Yes No P  Yes No P  Yes No P  Yes 5 No P  Yes No P
; (n=70 (n=15 val (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 wval (%n%vg (n=15 wval (n=10 (n=21 wval
9 42) 383) ue 04) 821) ue 76) 949) ue 49) 876) ue @2P< 263) ue 63) 362) ue
1(1) Family history,n 1100 2716 <0. 1201 2615 0.0 862 2954 0.0 1458 2358 0.9 §3§4§ 2492 <0. 184 3632 0.7
12 (%) (15.6) (17.7) o001 (18.2) (16.5) 03 (157) (174) 04 (17.1) (17.0) 06 g%@ (16.3) 001 (17.3) (17.0) 95
13 Psoriasis phenotype®, n (%) 223

1‘5‘ Plaque 5934 12297 <0. 5417 12814 0.0 4473 13758 0.3 7016 11215 0.0 %%fg 12408 0.9 929 17302 <O0.
16 psoriasis (84.3) (79.9) 001 (82.0) (81.0) 71 (81.7) (81.2) 39 (82.1) (80.8) 20 @E§ (81.3) 86 (87.4) (81.0) 001
17 Erythrodermic 93 149 0.0 120 122 <0. 116 126 <0. 124 118 <0. §1§g 129 <0. 13 229 0.6
12 psoriasis (1.32) (0.97) 18 (1.8) (0.7r7) 001 (2.1) (0.7) 001 (1.5) (0.9) 001 @@)5 (0.8) 001 (1.2) (1.1) 42
20 Pustular 184 474 0.0 156 502 0.0 230 428 <0. 250 408 0.9 iBQ S 469 0.0 25 633 0.2
21 psoriasis (2.6) (3.1) 54 (24) (32) 01 (42) (25) 001 (29 (29 45 @6% 3.1 73 (24) (3.00 49
;g Guttate 735 2281 <0. 809 2207 0.0 533 2483 <0. 1063 1953  <O. ;%4§ 2082 0.2 88 2928  <0.
24 psoriasis (10.4) (14.8) 001 (12.3) (13.9) 01 (9.7) (146) 001 (124) (14.1) 001 @3@ (13.6) 20 (8.3) (13.7) 001
;2 Arthropathic 595 995 <0. 498 1092 0.0 606 984 <0. 631 959 0.1 586 g 1054 0.1 60 1530 0.0
57 psoriasis (8.5) (6.5) 001 (75 (6.9 89 (11.1) (58) 001 (74) (6.9 83 (i5)i\ (6.9) 16 (5.6) (7.2) 60
28 Lesions on special areas, n (%) % 2

gg Nail 1701 3664 0.5 1943 3422 <0. 1548 3817 <0. 2280 3085 <O. %)1%? 3346 <0. 286 5079 0.0
31 involvement (24.2) (23.8) 83 (294) (21.6) 001 (28.3) (22.5) 001 (26.7) (22.2) 001 @8@\ (21.9) 001 (26.9) (23.8) 20
32 Scalp 4538 10040 0.2 4662 9916 <0. 3693 10885 <0. 5937 8641 <0. %)11% 9567 <0. 694 13884 0.8
22 involvement (64.4) (85.3) 29 (70.6) (62.7) 001 (67.4) (64.2) 001 (69.5) (62.3) 001 (U%Oé; (62.7) 001 (65.3) (65.0) 45
35 Palmoplantar 1519 2939 <0. 1482 2976 <0. 1390 3068 <0. 1906 2552 <O. 159(§ 2868 <0. 209 4249 0.8
g? involvement (21.6) (19.1) 001 (22.4) (18.8) 001 (25.4) (18.1) 001 (22.3) (18.4) 001 (22.7§ (18.8) 001 (19.7) (19.9) 55
38 g
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Reducing relapses

discrimination socializing normally burning feelings feelings gffects of treatment
Yes No P Yes No P Yes No P Yes No P Yes 5 No P Yes No P
(n=70 (n=15 val (n=66 (n=15 val (n=54 (n=16 val (n=85 (n=13 wval éngvi (n=15 wval (n=10 (n=21 wval
42) 383) ue 04) 821) ue 76) 949) ue 49) 876) ue éég 263) ue 63) 362) ue
Lesions on special areas, n (%) ;i’fg %
Genital 1020 1994 0.0 1088 1926 <0. 936 2078 <0. 1403 1611 <0. ggﬁg 1828 <0. 164 2850 0.0
involvement (14.5) (13.0) 02 (16.5) (12.2) 001 (17.1) (12.3) 001 (16.4) (11.6) 001 @%)@i (12.0) 001 (154) (13.3) 52
Disease severity, median (IQR) %’_%_é
PASI 9.6 6.0 <0. 9.0 6.4 <0. 9.2 6.4 <0. 79 6.6 <0. @-E% 6.5 <0. 5.8 7.2 <0.
(42- (27- 001 (3.7- (2.8- 001 (3.9- (2.8- 001 (3.3- (2.8—- 001 @.m ; (2.8~ 001 (26— (3.0- 001
17.4) 13.2) 17.1)  13.5) 18.0) 13.6) 16.1) 13.8) @Sﬂg 13.9) 12.0) 14.7)
BSA, % 15.0 8.0 <0. 13.0 10.0 <0. 15.0 10.0 <0. 10.0 10.0 <0. io'.og 10.0 <0. 9.0 10.0 0.0
(5.0- (3.0- 001 (5.0- (3.0- 001 (5.0- (3.0- 001 (3.3- (3.0- o001 @.O% (3.0- 001 (3.0- (3.0- 86
31.0) 25.0) 34.0) 25.0) 35.0) 25.0) 30.0) 27.0) @O@ 27.0) 30.0) 30.0)
IGA 3(2- 2(2- <0. 3(2 3(2- <0. 3(2 3(2- <0. 3(2 3(2- <0 g(Z—g 3(2- <0. 3(2- 3(2- <O0.
3) 3) 001 3) 3) 001 3) 3) 001 3) 3) 001 % E. 3) 001 3) 3) 001
DLQI, median 10(6— 6(2— <0. 10(6- 6(2- <0. 10(6- 7(2- <0. 9(4- 7(2— <0. 9;(4—5 7(2— <0. 8(3- 8(3— 0.1
(IQR) 16) 10) 001 17) 11) 001 16) 11) 001 14) 12) 001 ‘B’)) z 11) 001 12) 12) 94
Comorbidity®, n 906 2339 <0. 990 2255 0.0 872 2373 <0. 1404 1841 <0. % 5% 2087 <0. 152 3093 0.8
(%) (12.9) (15.2) 001 (15.0) (14.3) 03 (15.9) (14.0) 001 (16.4) (13.3) 001 éﬁf) (13.7) 001 (14.3) (14.5) 90
Previous use of 631 1351 0.6 608 1374 0.2 414 1568 <0. 557 1425 <0. %7§ 1385 0.0 114 1868 0.0
biologics® (9.0) (8.8) 63 (9.2) (8.7) 09 (7.6) (9.3) 001 (6.5) (10.3) 001 ((1)83);:11 (9.1) 69 (10.7) (8.7) 26
Abbreviations: BMI, body mass index; BSA, Body Surface Area; DLQI, Dermatology Life Quality Index; IGA, Investigator's Global Assessment; IQ%, interquartile range; PASI, Psoriasis Area and
Severity Index. 5
2The unemployment rate was calculated in the working—age population, which excluded retired patients and students. g
®Phenotypes were not mutually exclusive, thus the total percentage was higher than 100%. g
g
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2 °Comorbidity presented the existence of any disease conditions including cardiovascular diseases, respiratory diseases, kidney diseases, rheuraatioﬁiseases, digestive diseases, tumors, endocrine
Q o
5 diseases, etc. e i
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6 9Biologics included Tumor Necrosis Factor -a Inhibitors and Interleukin Inhibitors. S T
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Table S4. Mutlivariable logistic regression models examining the impact of PASI on treatmeagt o?mands stratified by COVID-19
lockdowns 32 2
—+ ~
Odds ratios (95% Without COVID-19 lockdowns With COVID-19 lockdowns c § Heterogeneity
L=
Cl) © 0 test
Mild Moderate Severe Trend Test? Mild Moderate Sever%% E Trend Test Q P
PASI<3 PASI3to<10 PASI210 PASI<3 PASI 3 to <10 PASIE%@.§ (df) value
lalinlw]
Healing skin lesions 1.0 117 (1.03- 145 (1.27- 1.02 (1.01- 1.0 1.50 (1.12- 219 gﬂé@l— 1.04 (1.02- 342 0.064
=532
rapidly 1.32) 1.65)™ 1.02)™ 2.02)" 3.05)‘*%8 S 1.06)™ )
Improving mental 1.0 147 (1.35- 221 (2.03- 1.03 (1.02- 1.0 1.75 (1.40- 2.82 gg@- 1.04 (1.03- 344 0.064
health 1.59)™ 2.40)™ 1.03)™ 2.18)™ 3.55)*’2%3" 1.05)™ (1)
3
Reducing social 1.0 165 (1.52- 251 (2.29- 1.03 (1.02- 1.0 246  (1.92- 4.35 g(@?g— 1.05 (1.04- 12.82 <0.001
> —
discrimination 1.81)™ 2.74)™ 1.03)™ 3.15)™ 562)2- 2 1.06)" (1)
> ~
Working and 1.0 127 (1.17- 163 (1.49- 1.02 (1.01- 1.0 1.70  (1.33- 2.81 32.@— 1.03 (1.02- 9.09 0.003
socializing normally 1.39)™ 1.78)™ 1.02)™ 2.17)™" 3.60)*%: § 1.04)™ (1)
Relieving painfulor 1.0 122  (1.11- 159 (1.45- 1.02 (1.02- 1.0 1.70 (1.28- 2.66 232@1— 1.04 (1.03- 9.74  0.002
burning feelings 1.34)™ 1.75)™ 1.02)™ 2.25)™ 3.53)*’9?; Z 1.05)™ (1)
o
Relieving itchy 1.0 1.07  (0.99- 1.11 (1.03— 1.01 (1.004- 1.0 132 (1.06—- 1.69 %1.@— 1.02 (1.01- 8.27  0.004
feelings 1.16) 1.21) 1.01)™ 1.63)" 2.11)% S 1.03)™ )
—_ [N
Reducing the side 1.0 125 (1.15- 132 (1.21- 1.01 (1.01- 1.0 166  (1.33- 1.90 §1.§I— 1.02 (1.01- 244  0.118
(0]
effects of treatment 1.36)™ 1.44)™ 1.01)™ 2.07)™ 2408 &  1.03)" )
Reducing relapses 1.0 0.81 (0.67- 0.61 (0.49- 0.98 (0.98- 1.0 0.89 (0.66— 0.81 %0.%— 1.01 (0.997- 10.88 0.001
0.97) 0.75)™ 0.99)™ 1.20) 1.12) ¥ g 1.02) )

Abbreviations: PASI, Psoriasis Area and Severity Index. All the models adjusted for sex, age, BMI, marriage, education, smoke, disease course, f@ﬂly history, disease phenotype, whether special

areas were affected, comorbidities, and previous treatment, stratified by whether was enrolled during the COVID pandemic.

8PASI was treated as a continuous variable in the trend test.

*Significant at P<0.050; **Significant at £<0.010; ***Significant at P<.001.
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2 Table S5. Mutlivariable logistic regression models examining the impact of BSA on treatmer%t d?mands stratified by COVID-19
5 lockdowns 32 2
6 -~ N
= T
7 Odds ratios (95% Without COVID-19 lockdowns With COVID-19 lockdowns _ & Heterogeneity
n M=
g Cl) e test
10 Mild Moderate Severe Trend Test?® Mild Moderate %%%ere Trend Test Q(df)y ~
1 BSA<3% BSA3to<10% BSA210% BSA<3% BSA3to <10% % 9&210% value
12 o=
13 Healing skin lesions 1.0 1.10 (0.96-1.26) 1.33 (1.17— 1.01 (1.01- 1.0 1.25 (0.88— § ; (0.999- 1.01 (1.001- 0.19 0.663
c
14 rapidly 1.50)™ 1.01)™ 1.76) D E@B) 1.01) (1)
12 Improving mental 1.0 1.46 (1.33- 2.01 (1.85— 1.01 (1.01- 1.0 1.72 (1.33— Z@ég (2.57- 1.02 (1.01- 22.01  <0.001
17 health 1.60)™ 2.19)™ 1.01)™ 2.23)™ %@@)m 1.02)™ (1)
W
18 Reducing social 1.0 1.64 (1.48- 232 (2.12- 1.01 (1.01- 1.0 1.87 (1.40- i@ (3.48- 1.02 (1.02- 37.08 <0.001
;g discrimination 1.81)™ 2.54)™ 1.01)™ 2.51)™ a5.9)" 1.03)™ 1)
21 Working and 1.0 1.32 (1.19- 1.64 (1.50- 1.01 (1.01- 1.0 1.76 (1.32— ?3@ (2.45- 1.02 (1.01- 13.25 <0.001
22 socializing normally 1.45)™ 1.79)" 1.01)™ 2.35)™ %;4.@)*** 1.02)™ (1)
;i Relieving painful or 1.0 1.28 (1.15—- 1.70 (1.54— 1.01 (1.01- 1.0 1.78 (1.29—532.@ (1.94— 1.01 (1.01- 3.84 0.050
25 burning feelings 1.42)™ 1.87)™ 1.01)™ 2.45)™ %3.;04)“* 1.02)™ (1)
26 Relieving itchy 1.0 0.98 (0.89-1.07) 1.07 (0.99- 1.001 (0.999- 1.0 1.10 (0.86— §-1 Aﬁli (1.13- 1.01 (1.004- 11.34 0.001
;; feelings 1.16) 1.002) 1.39) 51.8)" 1.01)™ 1)
29 Reducing the side 1.0 1.15 (1.05- 1.26 (1.16— 1.003 (1.002- 1.0 1.50 (1.16— §1 @ (1.57- 1.01 (1.003- 3.66 0.056
>
30 effects of treatment 1.26)" 1.37)™ 1.005)™" 1.93)" 32.5%)*** 1.01)™ (1)
31 = |
32 Reducing relapses 1.0 1.06 (0.85-1.32) 0.97 (0.79- 0.997 (0.99- 1.0 1.12 (0.81—@0.7& (0.54— 0.996 (0.99- 0.07 0.785
D
33 1.18) 1.001) 1.55) S”1.0:*2) 1.003) (1)
gg Abbreviations: BSA, Body Surface Area. All the models adjusted for sex, age, BMI, marriage, education, smoke, disease course, family history,éisease phenotype, whether special areas were
36 affected, comorbidities, and previous treatment, stratified by whether was enrolled during the COVID pandemic. %
37 3BSA was treated as a continuous variable in the trend test. %
gg *Significant at P<0.050; **Significant at P<0.010; ***Significant at P<.001. %
«Q
20 g
41 =)
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2 Table S6. Mutlivariable logistic regression models examining the impact of IGA on treatme@ d?mands stratified by COVID-19
5 lockdowns 32 2
6 = ~
70dds ratios (95%  Without COVID-19 lockdowns With COVID-19 lockdowns émg Heterogenei
SCI) 823 ty test
10 Almost  Mild Moderate Severe Trend Test* Almost Mild Moie%@ Severe Trend Test Q P
1" clear IGA=2 IGA=3 IGA=4 clear IGA=2 IGA% R IGA=4 (dfy  value
o
12 IGA=0/1 IGA=0/1 =09
1hlealing skin 1.0 1.30 (1.12- 168 (1.44- 164 (1.35- 121 (1.14- 1.0 1.17 (0.82- 2.4%3’?:(5;71— 270 (1.63- 149 (1.30- 7.75 0.005
Tesions rapidly 1.52)" 1.96)™ 1.99)™ 1.27)™ 1.67) 3.6@*‘2@ 4.49)™ 1.71)™" 1
i proving mental 1.0 122 (1.09- 170 (1.52- 221 (1.94- 130 (1.26- 1.0 128 (0.96- 20BHES7- 191 (1.36- 1.30 (1.18— <0.0 0.971
1
o)
1Bealth 1.36)™ 1.90)™ 2.51)™ 1.35)™ 1.70) 2.745-*3? 2.68)™ 1.43)™ 1(1)
1Reducing social 1.0 143 (1.27- 185 (1.64— 255 (2.22- 132 (1.28- 1.0 148 (1.10- 2.04&-(£52- 2.08 (1.46—- 129 (1.17- 021 0.646
2
giscrimination 1.61)™ 2.08)™ 2.92)™ 1.37)" 2.01y 2.75%" g 2.97)" 1.43)™ (1)
2Working and 1.0 112 (0.99- 143 (1.27- 165 (1.45- 119 (1.14- 1.0 1.06 (0.78- 1.5% (£16- 1.69 (1.19- 1.24 (1.12- 0.54 0.461
=. D
;%ocializing normally 1.26) 1.60)™ 1.89)™ 1.23)™ 1.44) 208" Z 2.41)" 1.37)™ (1)
JRelieving painfulor 1.0 121 (1.06- 154 (1.36- 1.88 (1.62- 1.23 (1.18- 1.0 1.00 (0.69- 1-7% (§;27— 1.88 (1.26- 1.32 (1.18- 1.29 0.256
26urning feelings 1.38)" 1.76)™ 2.18)™ 1.28)™ 1.44) 2.5%.** = 2.81)" 1.48)™ 1)
;Iéelieving itchy 1.0 121 (1.08- 145 (1.30- 1.61 (1.41- 117 (1.13—- 1.0 1.04 (0.78- 15% ($16- 1.16 (0.83— 1.13 (1.03- 0.38 0.539
Jfgelings 1.35)" 1.62)™ 1.83)™ 1.21)™ 1.37) 2.00" ‘g‘ 1.63) 1.24y 1)
3Reducing the side 1.0 1.09 (0.97- 128 (1.14- 125 (1.10- 1.09 (1.05- 1.0 1.08 (0.82- 1.3E¢ (B98- 096 (0.69- 1.02 (0.93— 1.37 0.241
N
;%ffects of treatment 1.22) 1.43)™ 1.43)" 1.13)™ 1.44) 17§ 1.35) 1.13) 1)
3Reducing relapses 1.0 0.63 (0.50- 0.53 (0.42- 0.52 (0.39- 0.79 (0.73- 1.0 0.83 (0.55- 129 (Q‘?S?— 048 (0.27- 098 (0.85- 5.86 0.016
34 0.79)™ 0.67)™ 0.70)™ 0.87)" 1.27) 1.92) ’g 0.85)" 1.13) (1)

35
36
37
38
39
40
41
42
43
44
45
46

8]GA was treated as a continuous variable in the trend test.

*Significant at P<0.050; **Significant at P<0.010; ***Significant at P<.001
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2 STROBE Statement—checklist of items that should be included in reports of observational studies = §
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5 Item Page Relevant text from méﬁusgrlpt
6 No. Recommendation No. a "
Title and 1 a) Indicate the study’s design 1 Enhanced impact of psoriasis severity on treatment demands of paffentduring the COVID-19 pandemic: A cross-
7 y g p p y pagentex g p
8 abstract with a commonly used term in sectional study based on a national psoriasis registry in China AL
9 the title or the abstract ; 0.2
. . —d N
10 Eﬁ%olzf;)::iiee glnglgizizzzt an 3 Objectives: The personalized treatment demands of patients with %%L&SIS did not get significant attention during the
N pandemic lockdown. This study aimed to investigate the treatment @nands of patients with psoriasis with different
12 summary of what was done ”» . . iy osU
severities, stratified by COVID-19 pandemic conditions. -~ Q
13 and what was found O z
14 Design: Cross-sectional study design. 220
S5 =0
15 Setting: Multicenter study based on a national psoriasis registry inX @a.
16 o=
17 Participants: A total of 22,425 adult patients with psoriasis were @nt@@d between August 2020 and September 2021.
18 Primary and Secondary Outcome Measures: The primary outca%@%vere patient demands for quick healing of skin
19 lesions and improving mental health, which were collected by que:ﬁl‘_on_galres Multivariable logistic models were used
20 to examine the impact of disease severity, as measured by Psoriasis Aréa and Severity Index (PASI), Body Surface
21 Area (BSA), and Investigator’s Global Assessment (IGA), on treatmengdemands as stratified by COVID-19 pandemic
22 conditions (lockdown vs. non-lockdown). o
23 Results: Increasing PASI score significantly increased patient dernﬂndﬁfor rapid healing of skin lesions and improving
24 mental health during non-lockdown periods. The magnitude of boéﬁ as$ciations further increased during the COVID-
25 19 lockdown from an odds ratio (OR) of 1.45 (95% confidence 1ntgva ‘CI) 1.27-1.65) to 2.19 (95% CI 1.57-3.05)
26 and 2.11 (95% CI 2.03-2.40) to 2.82 (95% CI 2.24-3.55), respectw;elyC’T he skin lesion healing demand was more
27 triggered by the overall irritation level (measured by IGA, OR=1.63, 95& CI 1.35-1.99 during non-lockdown periods
28 versus OR=2.70, 95% CI 1.63—4.49 during lockdowns); while the ﬁzlental health improving demand was more
29 triggered by lesion coverage (measured by BSA, OR=2.01, 95% C&S’ 1. 85' 2.19 versus OR=3.27, 95% CI 2.57-4.15).
30 Conclusions: Psoriasis aggravation significantly increased patlentg tre‘Rtment demands, especially during
31 lockdowns. The used psoriasis severity measures highlighted patlegts freatment demands differently. This suggests
32 more accessible and personalized healthcare for patients with pso@sm Bhould be available during future pandemics.
33 Introduction 2 o
34 Background/ 2 Explain the scientific 4-5 Psoriasis is a chronic, non-fatal disease primarily affecting the skin. Th»prevalence of psoriasis varies geographically,
35 rationale background and rationale for with 0.14% and 1.99% of the population in East Asia and Australasia bmmg affected, respectively.! In China, the
36 the investigation being prevalence was 0.12% in 1987 and 0.47% in 2012.2 Apart from skin le%ons psoriasis is also now recognized as a
37 reported systemic inflammatory disorder that relates to various comorbidities, sugh as metabolic syndrome, arthritis,
38 malignancy, and so on.? Poor appearances, together with comorbiditiesSsignificantly impair patients” daily functioning
39 and cause significant psychological distress,* which can result in depre&ion, suicidal ideation, and substance abuse,>*
40 causing high social burdens. especially during the recurrent coronaviru%disease 2019 (COVID-19) pandemics.>!!
41 .
42 %
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Current clinical diagnosis and treatment for psoriasis must follow appr@priate guidelines and consensus. Therefore, the
choice of treatment for psoriasis primarily depends on the objectiv@ass@ssment of lesion severity of the disease, yet the
demands of the patient are often neglected.'? 1* However, due to théchré‘nic, non-fatal characteristics of psoriasis,
individual perceptions of the disease can determine the impact of @oriﬁis on the quality of life of patients, which may
then affect their treatment demands.'4 !> Thus, the treatment decisi@hs Sﬁhbuld be driven by the real needs and
expectations of each individual. =

c &
Furthermore, since healthcare access (e.g. emerged telemedicine),l(élgeé well as the clinicians’ treatment
considerations to control psoriasis, have all changed during the reczgr@zit COVID-19 pandemics,?® patients” mental
health condition, their perception of psoriasis and further treatmenfd@ngnds may altered accordingly.?!2* From the
treatment-decision aspect, the initiation of biologics for psoriasis dgci"e?sed sharply during the COVID-19 pandemic,
possibly due to the poor access to healthcare for patients and the laﬁ'l%)ﬁevidence on the relationship between
COVID-19 infection and biological therapies for psoriasis at the b@:grgng of the pandemic.?* 2> From a healthcare-
seeking behavior perspective, patients with psoriasis tended to canggPogdefer their appointments, lose adherence to
treatment, and require prolonged prescription or treatment-change gugig the COVID-19 pandemic.®26-2% All the above
changes may be associated with deterioration of psoriasis and furtl&r‘:'sy?mptoms of anxiety and depression,!! 222930
although the association is complex and undetermined.'”?” In cont#sE Fom a quality of life perspective, the social-
activity aspect assessed in a quality of life questionnaire became ir@fv@nt during lockdown, which led to
paradoxically improved quality of life among patients with psorias®#Zing the COVID-19 lockdown.!?3! Patients may
perceive their psoriasis lesions as more acceptable because they ar®les§worried about skin lesion appearances due to
restricted social activities, and are more fearful of COVID-19 Whef:Erecglving immunosuppressive treatment for
psoriasis.>> As a result, how patients’ treatment demands changed @prirg pandemics remains unknown. Thus, it is
essential to re-assess patients’ treatment demands to improve persanaliged treatment during the pandemic. However,
studies on changes in treatment demands from patients’ perspectiv:as d@ing pandemics are limited.

This study aimed to examine the treatment demands of patients wif ps8riasis with varying disease severity and other
clinical and personal characteristics in a real-world setting throughﬁ'ut tBe recurrent COVID-19 pandemic, hoping to
provide references for personalized treatment strategies not only fog paffents with psoriasis during the COVID-19
pandemic but also for patients with all other chronic diseases in angfu@re pandemic lockdowns.

Objectives State specific objectives, 5 This study aimed to examine the treatment demands of patients Witii psétiasis with varying disease severity and other
including any prespecified clinical and personal characteristics in a real-world setting throughgut the recurrent COVID-19 pandemic, hoping to
hypotheses provide references for personalized treatment strategies not only fa pafients with psoriasis during the COVID-19

pandemic but also for patients with all other chronic diseases in anﬁ_fu‘uge pandemic lockdowns.
11 N

Methods o1

Study design Present key elements of study 5 Study design, patients, and data collected ;
design early in the paper This was a cross-sectional, multicenter study based on a nationwide reéi»world big data collection platform established

by the Psoriasis Standardized Diagnosis and Treatment Center (also nagped Psoriasis Center) and led by the National
Clinical Research Center for Skin and Immune Disease. o)
Setting Describe the setting, locations, 5-6 Study design, patients, and data collected %

and relevant dates, including
periods of recruitment,

This was a cross-sectional, multicenter study based on a nationwide re%—world big data collection platform established
by the Psoriasis Standardized Diagnosis and Treatment Center (also nafed Psoriasis Center) and led by the National
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exposure, follow-up, and data
collection

Clinical Research Center for Skin and Immune Disease.> This dataplagform is the first and currently the largest
psoriasis registry in China, and as of September 2021, had include@dat®of 32,014 patients with psoriasis from 228
hospitals across China. The registry collects data on demographicsgme@{cal history, clinical assessment, previous and
current treatments for psoriasis, self-reported quality of life, and tr@tmﬁpt demands at enrollment. All patients
provided informed consent for publication before their details Werqgentg‘t_l‘ed into the registry. The establishment of this
big data collection platform was approved by the Human Genetic lzesogces Management Office of the Ministry of
Science and Technology of China (approval number: 2022-CJ 002% Ha the ethics committee of Peking University
First Hospital (approval number: 2020-scientific research-255) for-us‘ﬁ_ﬁl clinical studies. The data preprocessing
standards for derived variables and variables with potentially mist%@l galues are listed in Table S1 (Supplemental

-

Material). RN

9

Participants

6

(a) Cohort study—Give the
eligibility criteria, and the
sources and methods of
selection of participants.
Describe methods of follow-
up

Case-control study—Give the
eligibility criteria, and the
sources and methods of case
ascertainment and control
selection. Give the rationale
for the choice of cases and
controls

Cross-sectional study—Give
the eligibility criteria, and the
sources and methods of
selection of participants

(2)

All patients aged >18 years enrolled between August 2020 to Sept&rﬁ@ 2021 with complete baseline data were
included. The differences in baseline characteristics between patiegscmgth complete and incomplete data are shown in
Table S2 (Supplemental Material).

]
O

" (s39v) Inauad

(b) Cohort study—For
matched studies, give
matching criteria and number
of exposed and unexposed

Case-control study—For
matched studies, give
matching criteria and the
number of controls per case

‘saifojouyoa] Jejiwis pue ‘Buiures; |y ‘Buiuiw eyep pue ]

Variables

Clearly define all outcomes,
exposures, predictors,
potential confounders, and
effect modifiers. Give
diagnostic criteria, if

6-7

g 9ouaby 1e Gzog ‘gT aunf uo ywoo [wqg uadolwa/:diy woly papeo|

Study measures

The study outcomes were patients’ treatment demands, which were all g-_ollected through “yes-or-no” questions in a

face-to-face interview. The two primary treatment demands contained lgealing skin lesions quickly and improving

mental health. The questionnaire also asked about other demands, inclw@ing reducing social discrimination, working
>
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and socializing normally, relieving itchy feelings, relieving painfuIaor byrning feelings, and reducing the side effects of
treatment and disease relapses. All the aforementioned treatment demaigls were treated as binary variables. Quality of
life was additionally assessed by the Dermatology Life Quality In(ﬁx (E‘LQI)

The main exposure was psoriasis severity, which was assessed by &e Rsor1as1s Area and Severity Index (PASI), Body
Surface Area (BSA), and the 5-point Investigator’s Global AssessmentHGA) 1213 According to the guidelines for the
diagnosis and treatment of psoriasis in China (2023),34 PASI scoreawgs@ategorized as mild (<3), moderate (3 to <10)
and severe (>10), whereas BSA (%) was categorized as mild (<3%}, gléderate (3% to <10%), and severe (>10%). The
5-point IGA categorized the severity level as clear/almost clear (O/Qgﬁld (2), moderate (3), and severe (4).

Provincial COVID-19 data was summarized from the official webﬁt&%the National Health Commission of the
People’s Republic of China (http://www.nhc.gov.cn/xcs/yqtb/list S EIShtml). Considering the maintenance period of
both epidemic control measures and public response to the pandenfic2thg 7 days following the last day in which a new
case was recorded were further classified into the same pandemic &ﬁbﬁ The COVID-19 pandemic variable was
treated as binary according to the geographical location and enroll@d_ﬁag of each patient.

Data
sources/
measuremen
t

8*

For each variable of interest, 6-7
give sources of data and

details of methods of

assessment (measurement).
Describe comparability of
assessment methods if there is

more than one group

o o
Study measures o 8 3

The study outcomes were patients’ treatment demands, which werg;aji collected through “yes-or-no” questions in a
face-to-face interview. The two primary treatment demands contalmmlgahng skin lesions quickly and improving
mental health. The questionnaire also asked about other demands, El@lgmg reducing social discrimination, working
and socializing normally, relieving itchy feelings, relieving palnfua)r trning feelings, and reducing the side effects of
treatment and disease relapses. All the aforementioned treatment demaggls were treated as binary variables. Quality of
life was additionally assessed by the Dermatology Life Quality IndEx (.ELQI)

The main exposure was psoriasis severity, which was assessed by ae P_Sorlasm Area and Severity Index (PASI), Body
Surface Area (BSA), and the 5-point Investigator’s Global Assessr;ﬁentg,IGA).‘2 13 According to the guidelines for the
diagnosis and treatment of psoriasis in China (2023),** PASI scoregvasBategorized as mild (<3), moderate (3 to <10)
and severe (>10), whereas BSA (%) was categorized as mild (<3%% m'gderate (3% to <10%), and severe (=10%). The
5-point IGA categorized the severity level as clear/almost clear (0/%), nEld (2), moderate (3), and severe (4).

Provincial COVID-19 data was summarized from the official webs:';je o2 the National Health Commission of the
People’s Republic of China (http://www.nhc.gov.cn/xcs/yqtb/list_ggbdshtml). Considering the maintenance period of
both epidemic control measures and public response to the pandenfic, tBe 7 days following the last day in which a new
case was recorded were further classified into the same pandemic I%rwg The COVID-19 pandemic variable was
treated as binary according to the geographical location and enroll&l da,y of each patient.

Bias

Describe any efforts to 7
address potential sources of
bias

Multivariable logistic regression models were used to investigate t_Re ifpact of psoriasis severity, as measured by
PASI, BSA, and IGA, separately, on each treatment demand stratified & whether the patient was enrolled during the
COVID-19 pandemic. To reduce potential confounding factors, all moggls were adjusted for demographic
characteristics (sex, age, body mass index [BMI], marriage status, educgtion, employment, and smoking habits) and
clinical characteristics (psoriasis duration, family history, disease phen&ype, nail/scalp/genital/palmoplantar
involvement, comorbidities, and previous treatment). W

Mediation analysis was employed to investigate the effect of PASI/BS@IGA on treatment demands mediated by
DLQI, adjusting for the same confounding set above and additionally fgr COVID-19 lockdowns.

Study size

10

Explain how the study size 5-6

This data platform is the first and currently the largest psoriasis registr@_n China, and as of September 2021, had
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2 was arrived at included data of 32,014 patients with psoriasis from 228 hospitals gcrog China.
3 All patients aged >18 years enrolled between August 2020 to Sept@nbé)j 2021 with complete baseline data were
4 included. 2 9
> Quantitative 11 Explain how quantitative According to the guidelines for the diagnosis and treatment of psoifglsié:jn China (2023),3* PASI score was categorized
6 variables variables were handled in the as mild (<3), moderate (3 to <10) and severe (>10), whereas BSA @/o) Was categorized as mild (<3%), moderate (3%
7 analyses. If applicable, to <10%), and severe (>10%). The 5-point IGA categorized the sevgritElevel as clear/almost clear (0/1), mild (2),
8 describe which groupings moderate (3), and severe (4). % 29
? 0 were chosen and why Provincial COVID-19 data was summarized from the official web (Ethe National Health Commission of the
People’s Republic of China (http:/www.nhc.gov.cn/xcs/yqtb/list_agzBdishtml). Considering the maintenance period of
1; both epidemic control measures and public response to the pandemicgthe 7 days following the last day in which a new
case was recorded were further classified into the same pandemic . The COVID-19 pandemic variable was
13 treated as binary according to the geographical location and enrollédligay of each patient.
1: PASI, BSA, and IGA values were separately modeled in relation t(geac% treatment demand, and were treated as
16 continuous and categorical variables separately. % 5 o
17 Statistical 12 (a) Describe all statistical Descriptive statistics were performed for each variable stratified byae‘&ca treatment demand using frequencies
18 methods methods, including those used (percentages) for categorical variables and median (interquartile raﬁg@ HQR]) for continuous variables. Categorical
19 to control for confounding variables were compared using chi-squared tests, whereas Contlnuo_:,l grlables were compared using the Kruskal—-
20 Wallis H test.
21 Multivariable logistic regression models were used to investigate t% 1ngpact of psoriasis severity, as measured by
22 PASI, BSA, and IGA, separately, on each treatment demand stratlﬁjad whether the patient was enrolled during the
23 COVID-19 pandemic. To reduce potential confounding factors, allgno@als were adjusted for demographic
24 characteristics (sex, age, body mass index [BMI], marriage status, €ducation, employment, and smoking habits) and
25 clinical characteristics (psoriasis duration, family history, disease ﬁlen ype, nail/scalp/genital/palmoplantar
2% involvement, comorbidities, and previous treatment). PASI, BSA, g;nd K5A values were separately modeled in relation
27 to each treatment demand, and were treated as continuous and categorléll variables separately. A Q-test attached to the
28 fixed effect model was performed to detect the heterogeneity betwgen t8e impact of psoriasis severity on treatment
29 demands during the COVID-19 pandemic lockdowns and normal p;rlogs Mediation analysis was employed to
investigate the effect of PASI/BSA/IGA on treatment demands me8iategl by DLQI, adjusting for the same confounding
30 set above and additionally for COVID-19 lockdowns. Other potenﬁ’_ﬂl fgtors influencing the treatment demands were
31 examined using the same multivariable logistic regression models givestigating the impact of PASI on quick skin
32 healing and mental health improvement demands while adding the@OﬁD 19 pandemic as a covariate. All data
33 analysis was conducted using STATA/SE (StataCorp LLC 2021, Stata §tatlstlca1 Software: Release 17, College
34 Station, TX), and a P-value <0.05 was considered statistically s1gn1ﬁce}2t
22 (b) Describe any methods A Q-test attached to the fixed effect model was performed to detect theSeterogeneity between the impact of psoriasis
used to examine subgroups severity on treatment demands during the COVID-19 pandemic lockdo@ns and normal periods.
g; and interactions @
39 (c¢) Explain how missing data All patients aged >18 years enrolled between August 2020 to Septembg 2021 with complete baseline data were
40 were addressed included. The differences in baseline characteristics between patients vﬁth complete and incomplete data are shown in
41 Table S2 (Supplemental Material). 'g_
42 E
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(d) Cohort study—If N/A  N/A ; 3
applicable, explain how loss & R
to follow-up was addressed EL, o
Case-control study—If @ i
applicable, explain how 5] 3
matching of cases and Sm %
controls was addressed o % 5
Cross-sectional study—If i@‘;
applicable, describe analytical % 3 Q
methods taking account of a3
sampling strategy o Ef. g
(e) Describe any sensitivity N/A  N/A 2% 5
analyses 5 g§
Results %g g
Participants 13*  (a) Report numbers of 6-7 All patients aged >18 years enrolled between August 2020 to Septé_ffi-ﬁé~ 2021 with complete baseline data were
individuals at each stage of included. The differences in baseline characteristics between patlelis-math complete and incomplete data are shown in
study—eg numbers Table S2 (Supplemental Material). v =
potentially eligible, examined Among the 29,412 adult patients enrolled as of September 2021 (Tﬁble:SZ see Supplemental Material), 22,425 with
for eligibility, confirmed complete baseline information from 212 tertiary hospitals across Cﬁlnagvere enrolled in this study.
eligible, included in the study, =~
completing follow-up, and 2 }E
analysed Q =
(b) Give reasons for non- N/A  N/A § E
participation at each stage 0 g
(c) Consider use of a flow N/A  N/A ERINS
diagram % >
Descriptive 14*  (a) Give characteristics of 7-8 Exactly 65.0% of patients were men (n=14,567). The median age w>as éﬁ) (IQR, 31-54) years, and the percentages of
data study participants (eg different age groups were as follows: 18-45 years, 60.3% (n= 13 535) ,46 60 years, 26.9% (n = 6,033); >61 years,
demographic, clinical, social) 12.8% (n =2,877). The median PASI and DLQI scores were 7.2 arﬁ 8; respectlvely Exactly 12.1% of the patients (n =
and information on exposures 2,706) were enrolled during a COVID-19 lockdown in their provmges S
and potential confounders U’
(b) Indicate number of 6 The differences in baseline characteristics between patients with compljste and incomplete data are shown in Table S2
participants with missing data (Supplemental Material). @
for each variable of interest §
(c) Cohort study—Summarise N/A  N/A @
follow-up time (eg, average %
and total amount) Q
Outcome 15*%  Cohort study—Report S
g
(4]
(o}
[¢)
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2 data numbers of outcome events or ; 5‘
3 summary measures over time o §
4 Case-control study—Report g— =
5 numbers in each exposure Q m
6 category, or summary S
7 measures of exposure Sm %
8 Cross-sectional study—Report 8 Moreover, 89.7% (n=20,111) and 38.0% (n = 8,531) of the patlen(fs @@inanded a speedy healing of the skin lesions
9 numbers of outcome events or and mental health improvement, respectively (Table 1). oG f)
10 summary measures % 2 Q
1; Main results 16  (a) Give unadjusted estimates ~ 7-10  To reduce potential confounding factors, all models were adjusted éogc[gmographlc characteristics (sex, age, body
13 and, if applicable, confounder- mass index [BMI], marriage status, education, employment, and srpgoglgg habits) and clinical characteristics (psoriasis
adjusted estimates and their duration, family history, disease phenotype, nail/scalp/ gemtal/palnﬁ)ﬁ&tar involvement, comorbidities, and previous
1: precision (eg, 95% confidence treatment). 3 K 8
16 interval). Make Clear.Whlch Mediation analysis was employed to investigate the effect of PASH%&/IGA on treatment demands mediated by
17 confounders were afiJuSted for DLQI, adjusting for the same confounding set above and addltlonaﬁyj’;fe‘i“ COVID-19 lockdowns. Other potential
18 and why they were included factors influencing the treatment demands were examined using thg ﬁme multivariable logistic regression models
investigating the impact of PASI on quick skin healing and mentalil@]ﬁ improvement demands while adding the
;g COVID-19 pandemic as a covariate. :
2 Impact of psoriasis severity on treatment demands stratified by‘fth@OVID 19 pandemic
22 Both multivariable logistic regression and trend tests confirmed thﬂt th;gmcreasmg psoriasis severity, as measured by
23 PASI, significantly stimulated patients’ primary treatment demandg of Bealing skin lesions rapidly (odds ratio [OR],
24 1.45; 95% confidence interval (CI), 1.27—1.65; P <0.001 for sever&’PABI versus mild PASI; and OR, 1.02; 95% CI,
25 1.01-1.02; P <0.001 in the trend test) and improving mental healtlﬁOlé 2.21; 95% CI, 2.03-2.40; P <0.001 for severe
26 PASI versus mild PASI; and OR, 1.03; 95% CI, 1.02-1.03; P <0. Oﬁ"l irgthe trend test) during a normal period without
27 COVID-19 lockdown (shown in Fig. 1a-b; and Table S4 (SupplenEntaiMaterlal)) The disease severity-triggered
28 primary treatment demands further increased during the COVID- lgloo%downs including healing skin lesions rapidly
29 (OR, 2.19; 95% CI, 1.57-3.05 for severe PASI versus mild PASI; €<O"@01) and improving mental health (OR, 2.82;
30 95% CI, 2.24-3.55 for severe PASI versus mild PASI, P <0.001), %espﬁe the statistical insignificance (both P=0.064 in
the heterogeneity Q-test). Other treatment demands, including reduzingJocial discrimination, working and socializing
31 normally, relieving painful or burning feelings, relieving itchy feelglgs;\and reducing the treatment side effects, were
32 also significantly stimulated by deteriorated skin conditions measu@ed 5y PASI (all P <0.05); moreover, the degree of
33 this stimulation further intensified during the COVID-19 lockdown (shewn in Fig. 1¢—g). The exception was the
34 demand for reducing relapses, which significantly declined as PASI inceeased. Nevertheless, the magnitude of this
35 decline decreased during the pandemic lockdown (OR, 0.61; 95% CI, (49-0.75, P <0.001 for severe PASI versus mild
36 PASI during a non-COVID-19 period; and OR, 0.81; 95% CI, 0.58-1. 1% P=0.196 during a COVID-19 lockdown;
37 heterogeneity Q-test, P=0.001; shown in Fig. 1h). w
38 Impact of psoriasis severity by different instruments on treatment gemands stratified by the COVID-19
39 pandemic «3
2(1) Similar patterns of change in each treatment demand were also found ZEBSA and IGA increased during the normal
42 %
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period. However, the two measures motivated the treatment demands s@htly differently during the pandemic
lockdowns. Specifically, the magnitude of increasing BSA- trlgger@:d de%lands of rapidly healing skin lesions hardly
changed during the pandemic lockdowns (OR, 1.33; 95% CI, 1. 17%1 5Q3 P <0.001 for severe BSA versus mild BSA
during a normal period; and OR, 1.38; 95% CI, 0.999-1.896; P= O(ESI &prmg the pandemic lockdown; heterogeneity
Q-test, P=0.663), whereas that of IGA-triggered demands 51gn1ﬁcagtly‘rhcreased (OR, 1.64; 95% CI, 1.35-1.99; P
<0.001 for IGA=4 versus IGA=0/1 during the normal period; and @R, g.70 95% CI, 1.63—4.49; P <0.001 during the
pandemic lockdown; heterogeneity Q-test, P=0.005). In contrast, teFhagnitude of the increase in demands of
improving mental health triggered by BSA significantly increased ﬁum& the pandemic (OR, 2.01; 95% CI, 1.85-2.19;
P <0.001; and OR, 3.27; 95% CI, 2.57-4.15; P <0.001; heterogenq;g%test P <0.001), whereas that triggered by IGA
hardly changed (OR, 2.21; 95% CI, 1.94-2.51; P <0.001; and OR,Q. §1N95% CI, 1.36-2.68; P <0.001; heterogeneity
Q-test, P=0.971; shown in Fig. 1a-b and Table sS5 & S6 [Supplen@@%Materlal])

Impact of psoriasis severity on treatment demands mediated bg (guzllty of life

Further mediation analysis showed that increasing PASI motivate _8tlents treatment demands mainly by
deteriorating their quality of life, including improving mental heal 1%) reducing social discrimination (mediated
proportion, 49.0%), working and socializing normally (72.1%), relfevl@ painful (40.8%) or itchy (73.2%) feelings,

and reducing the treatment side effects (74.3%). However, the pro an of the DLQI-mediated effect was small in the
total effect of PASI on the demands for reducing relapses (7.6%) %6 §1Ckly healing skin lesions (0.6%). The
aforementioned results were replicated when disease severity was cX‘annned by BSA and IGA (Table 2).

Potential factors influencing treatment demands > §

Apart from disease severity, multivariable logistic regression analyms a%o identified female sex (OR, 1.23; 95% CI,
1.11-1.36; P <0.001), smoking status (OR, 1.17; 95% CI, 1.04-1. §) PS0. 005), pustular psoriasis (OR, 1.71; 95% CI,
1.26-2.32; P=0.001), and nail involvement (OR, 1.28; 95% CI, 1. E 1%4 P <0.001) to be significantly correlated
with a higher demand for quick skin lesion healing. However, oldeg, agg(OR 0.994; 95% CI, 0.991-0.998; P=0.004),
married status (OR, 0.82; 95% CI, 0.72-0.94; P=0.003), unemploy&d stgtus (OR, 0.82; 95% CI, 0.70-0.95; P=0.010),
COVID-19 lockdown (OR, 0.87; 95% CI, 0.77-0.99; P=0.037), arﬂlrolgtthic psoriasis (OR, 0.55; 95% CI, 0.47-0.64;
P <0.001), palmoplantar involvement (OR, 0.75; 95% CI, 0.67—0.@; FPzx0.001), and comorbidities (OR, 0.86; 95% ClI,
0.76-0.97; P=0.018) were found to be significantly correlated Withgﬁlowér demand (Table 3).

Moreover, the demand for the improvement of mental health was mﬁcantly higher in patients with arthropathic
psoriasis (OR, 1.22; 95% CI, 1.09—1.37; P=0.001) and palmoplantar 1nw1vement (OR, 1.09; 95% CI, 1.01-1.18,
P=0.027). However, this was lower among patients with older age $ORNO 993; 95% CI, 0.991-0.996, P <0.001),
higher BMI (OR, 0.9955; 95% CI, 0.9914-0.9996; P=0.030), a coﬁegegducatlon (OR, 0.90; 95% CI, 0.84-0.95;
P=0.001), smoking status (OR, 0.81; 95% CI, 0.75-0.86; P <0.001%, pli§'tular psoriasis (OR, 0.77; 95% CI, 0.65-0.92;
P=0.003), guttate psoriasis (OR, 0.78; 95% CI, 0.71-0.84; P <0.001), @d comorbidities (OR, 0.90; 95% CI, 0.83—
0.97; P=0.012).

(b) Report category 6 According to the guidelines for the diagnosis and treatment of psor1as1srm China (2023),%* PASI score was categorized

boundaries when continuous as mild (<3), moderate (3 to <10) and severe (>10), whereas BSA (%) mas categorized as mild (<3%), moderate (3%

variables were categorized to <10%), and severe (>10%). The 5-point IGA categorized the severit@level as clear/almost clear (0/1), mild (2),
moderate (3), and severe (4).

(c) If relevant, consider N/A  N/A
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5 Other 17 Report other analyses done—  8-9 Impact of psoriasis severity on treatment demands stratified btithe:lCOVID-19 pandemic
6 analyses g analyses of subgropps. and  gubg  Both multivariable logistic regression and trend tests confirmed th& thglincreasing psoriasis severity, as measured by
7 interactions, and sensitivity roup  PASI, significantly stimulated patients” primary treatment demandg; ofi Bealing skin lesions rapidly (odds ratio [OR],
8 analyses anal  1.45; 95% confidence interval (CI), 1.27-1.65; P <0.001 for sever&Rﬁgl versus mild PASI; and OR, 1.02; 95% ClI,
9 yses  1.01-1.02; P <0.001 in the trend test) and improving mental healt}fﬁ(ﬁlﬁ 2.21;95% CI, 2.03-2.40; P <0.001 for severe
10 PASI versus mild PASI; and OR, 1.03; 95% CI, 1.02-1.03; P <0.0§1c:&18he trend test) during a normal period without
11 COVID-19 lockdown (shown in Fig. 1a—b; and Table S4 (SupplenﬁlgaFMaterial)). The disease severity-triggered
12 primary treatment demands further increased during the COVID-18 Bc¥downs, including healing skin lesions rapidly
13 (OR, 2.19; 95% CI, 1.57-3.05 for severe PASI versus mild PASI; g %03)01) and improving mental health (OR, 2.82;
14 95% CI, 2.24-3.55 for severe PASI versus mild PASI, P <0.001), %:eg)ge the statistical insignificance (both P=0.064 in
15 the heterogeneity Q-test). Other treatment demands, including red@i@@ocial discrimination, working and socializing
16 normally, relieving painful or burning feelings, relieving itchy feel?ngg@?gnd reducing the treatment side effects, were
17 also significantly stimulated by deteriorated skin conditions measu%’e% oy PASI (all P <0.05); moreover, the degree of
18 this stimulation further intensified during the COVID-19 lockdowrE( gwn in Fig. 1c—g). The exception was the
19 demand for reducing relapses, which significantly declined as PAS'T_H(_geased. Nevertheless, the magnitude of this
20 decline decreased during the pandemic lockdown (OR, 0.61; 95% %I, (049-0.75, P <0.001 for severe PASI versus mild
21 PASI during a non-COVID-19 period; and OR, 0.81; 95% CI, 0.58;1.]%; P=0.196 during a COVID-19 lockdown;
22 heterogeneity Q-test, P=0.001; shown in Fig. 1h). g_ g'
23 Impact of psoriasis severity by different instruments on treatmgnt 8emands stratified by the COVID-19
24 pandemic i %
25 Similar patterns of change in each treatment demand were also fouBd as, BSA and IGA increased during the normal
26 period. However, the two measures motivated the treatment demarféls s@ghtly differently during the pandemic
27 lockdowns. Specifically, the magnitude of increasing BSA—trigger% deznands of rapidly healing skin lesions hardly
28 changed during the pandemic lockdowns (OR, 1.33; 95% CI, 1.17%:1.5@P <0.001 for severe BSA versus mild BSA
29 during a normal period; and OR, 1.38; 95% CI, 0.999-1.896; P=0.851 &uring the pandemic lockdown; heterogeneity
30 Q-test, P=0.663), whereas that of IGA-triggered demands signiﬁcaitly"gncreased (OR, 1.64; 95% CI, 1.35-1.99; P
31 <0.001 for IGA=4 versus IGA=0/1 during the normal period; and @R, ™70; 95% CI, 1.63-4.49; P <0.001 during the
32 pandemic lockdown; heterogeneity Q-test, P=0.005). In contrast, &8 m@gnitude of the increase in demands of
33 improving mental health triggered by BSA significantly increased _8urin'\i3g the pandemic (OR, 2.01; 95% CI, 1.85-2.19;
34 P <0.001; and OR, 3.27; 95% CI, 2.57-4.15; P <0.001; heterogeneity test, P <0.001), whereas that triggered by IGA
35 hardly changed (OR, 2.21; 95% CI, 1.94-2.51; P <0.001; and OR, 1.9 1}§,>95% CI, 1.36-2.68; P <0.001; heterogeneity
36 Q-test, P=0.971; shown in Fig. 1a—b and Table sS5 & S6 [Supplement% Material]).
37 Discussion %
38 Key results 18  Summarise key results with 10 In this cross-sectional study, it was observed that patient demands for }é':aling skin lesions and improving mental health
39 reference to study objectives significantly increased as psoriasis worsened, especially during the CO1D-19 pandemic. Different psoriasis severity
40 measures have different emphases in reflecting patients’ treatment dem_énds, which were magnified during the
41 pandemic. The impact of disease severity on most treatment demands ves mediated by deteriorated quality of life,
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except for the demands of rapid skin healing and relapse reduction’.:_an(mhus other factors that stratified major
treatment demands were also examined. o §
Limitations 19  Discuss limitations of the 13 Although, to our knowledge, this study is the largest real-world sty t@date investigating the treatment demands of
study, taking into account patients with psoriasis during the pandemic lockdowns, there wereaimivilations. First, the Psoriasis Center program
sources of potential bias or enrolled patients from specific dermatological clinics, and a certait®proportion of patients declined the enrollment
imprecision. Discuss both request. Thus, the study population may not represent the general Iﬁqﬁ'%is population. Second, the demand for
direction and magnitude of improving mental health was collected as a binary variable, while egp§ychological or psychiatric condition was not
any potential bias systematically assessed using specialized scales, such as Generalizgdgl@xiety Disorder-2, Patient Health

Questionnaire-2 and Short Form-12 Health Survey.!! 2246 Further sthgid3 are warranted to quantitatively investigate

patients’ mental health condition and the degree of each treatment Gezhiand using specialized scales. Third, there was an

issue regarding the missing data for this data platform. However, a® the@nissing rate was not high, and missing at

random was considered (Table S2 [Supplemental Material]), a conﬁ)@tg case analysis was considered sufficient for

handling missing data and, therefore, used. Fourth, since the inforr@a'g(g on residence place was not collected, the

COVID-19 pandemic information was matched to each patient onlg g %province level, even though the pandemic was
c

prevented with a precise approach in China. g=2
Interpretatio 20  Give a cautious overall 13 An increase in psoriasis severity significantly stimulates patients’ %e@nﬁent demands from quickly healing skin lesions
n interpretation of results and improving mental health aspects, especially during the pander@dﬁ@kdowns, indicating the need for an accessible
considering objectives, pathway for patients with psoriasis getting more intensive treatmerg’{rﬁ.g!mental support during future pandemics. To
limitations, multiplicity of better recognize and meet patients’ treatment demands during the pandémic, we suggest that BSA is used to determine
analyses, results from similar the psychological needs of patients, while IGA should be used to rgﬂecgthe desire to quickly heal lesions. Other
studies, and other relevant demographic and clinical characteristics of each patient should als@beg(')nsidered for a more personalized treatment
evidence strategy during future pandemics. Moreover, since the COVID-19 ﬁan(gmic is nearing its end in many countries, the
results of this study could provide hints for personalized treatment%or patients with non-fatal chronic diseases in future
pandemic lockdowns. % %
Generalisabi 21  Discuss the generalisability 13 Moreover, since the COVID-19 pandemic is nearing its end in mawy cdntries, the results of this study could provide
lity (external validity) of the study hints for personalized treatment for patients with non-fatal chroniciﬁsegses in future pandemic lockdowns.
results g >
— [
Other information 8; E

Funding 22 Give the source of funding 14
and the role of the funders for
the present study and, if
applicable, for the original
study on which the present
article is based

=
This work was supported by the National Key Research and Devel meht Program of China (2023 YFC2508100),
PKU-Baidu Fund (grant number: 2020BD012). The funders had n&@rol&in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; pm?par%on, review, or approval of the manuscript;
and decision to submit the manuscript for publication. 2

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohost and cross-sectional studies.
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2 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published exé;*np}:gs of transparent reporting. The STROBE
2 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://Www.plosmedicil%.orgl/, Annals of Internal Medicine at
o
5 http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at wwwétroge-statement.org.
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