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ABSTRACT

Background: Although biologics improve the quality of life of psoriasis patients, they also impose a
substantial economic burden. There is a lack of research addressing the economic and humanistic
impact of biologics in China.

Objective: This cross-sectional investigation aims to assess the economic cost, quality of life, and
patient satisfaction among individuals with psoriasis treated with biologics and non-biologics.
Methods: From July 2021 to December 2022, eligible patients with psoriasis were recruited through
both on-site and online questionnaire completion. The questionnaires collected sociodemographic
data, clinical characteristics of psoriasis, economic costs associated with treatment, and the
Dermatological Life Quality Index (DLQI).

Results: 481 patients with a mean age of 40.8+13.4years old were included and classified into a
non-biologic (n=195) and biologic (n=286) treatment group. The direct medical cost for non-biologics
patients was 7,249 CNY, accounting for 70.0% of the total cost, while biologics patients incurred 15,176
CNY, making up 94.3% of the total cost. The non-biologic group had higher costs related to
hospitalization, self-purchase of drugs, and indirect costs than the biologic treatment group. Additionally,
DLQI scores were higher in the non-biologic group.

Conclusion: Patients in the biologic group experienced a higher economic burden and better quality
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of life than those in the non-biologic group.

1. Introduction

Psoriasis is an immune-mediated, chronic disease with a global
prevalence of 1-3% (1,2). The prevalence varies among different
ethnic groups and regions, with a higher incidence in Western
countries than in Asia (1). The incidence rate is 2-4% in the United
States (3), 2.8% in the United Kingdom (4), and 0.47% in China (5).
Due to the chronic, persistent nature of the disease, patients often
require lifelong care, which results in high ongoing treatment
costs (6). Psoriasis also has a wide range of emotional and psycho-
logical effects on patients due to impaired appearance and disabil-
ity, resulting in stigmatization, low self-esteem, increased pressure,
impaired social functions, and interpersonal relationships (7,8). In
addition, psoriasis is associated with various comorbidities, such as
nonalcoholic fatty liver disease, obesity, hypertension, dyslipid-
emia, diabetes, cardiovascular disease, psychiatric disease, and
inflammatory bowel disease.

Treatment of psoriasis encompasses topical therapy, photother-
apy, systemic therapy, or combination therapy. Mild to moderate
psoriasis can be treated with topical treatment, such as glucocor-
ticoids and vitamin D3 analogs. In most cases, topical agents are
combined to reduce side effects and improve the effectiveness of
systemic therapy. However, a combination of phototherapy and
systemic therapy is usually required for moderate to severe plaque
psoriasis. Phototherapy reduces cell proliferation and induces

apoptosis of T cells and keratinocytes by absorbing ultraviolet (UV)
light into the skin (9). Systemic therapy is divided into oral medi-
cations therapy and biologics therapy. Oral medications includes
acitretin, methotrexate (MTX) and cyclosporine. Current evidence
suggests that combining phototherapy and systemic therapy (such
as cyclosporine) is not recommended due to the risk of carcino-
genesis. In a large-scale transnational survey (10), only 25% of
patients receiving traditional systemic treatment were very satis-
fied with the treatment, and half expressed concerns about the
health risks of long-term treatment. The discontinuation rate was
high due to concerns regarding safety, tolerability, and ineffective-
ness of treatment. Biologics are usually indicated after photother-
apy and when conventional systemic therapy fails.

Biologics are targeted therapy drugs resulting from integrating
research on the pathogenesis of psoriasis and molecular biology.
Unlike non-biologics, biologics are targeted treatments that act on
specific inflammatory pathways or cytokines. However, the high
price of biologics can be a major obstacle for doctors and patients
with psoriasis. Compared with biologics, traditional treatments are
relatively low-cost; however, patients with moderate to severe pso-
riasis are often less able to work effectively and may have to seek
lower-paid roles or even face unemployment (11,12). In these
cases, the indirect cost caused by productivity loss may exceed
the direct cost of psoriasis treatment (13). Highly effective
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biologics may offset the higher costs by reducing indirect and
hospital costs.

There are few reports on the economic cost of psoriasis treat-
ment in China. As more biologics are now included in China’s
medical insurance, they are becoming the treatment of choice for
patients with moderate and severe psoriasis and psoriatic arthritis.
Biologics can significantly improve the quality of life, reduce hos-
pitalization rates, and enhance treatment satisfaction and compli-
ance among this patient population.

To investigate the impact of biologic treatment on economic
cost, quality of life, and patient satisfaction, we conducted a sur-
vey involving outpatient and hospitalized patients in our hospital.

2. Materials and methods
2.1. Subjects

The present study was a cross-sectional survey of patients with
psoriasis who visited the dermatology department of Xuzhou
Medical University from July 2021 to December 2022. Patients
included in the study were required to meet the diagnostic criteria
for psoriasis and have a disease course of at least 1year. The age
range of the participants was between 18 and 80years. However,
individuals who had previously participated in other drug, physi-
cal, or psychological trials related to psoriasis within the past year
were excluded from the study.

2.2. Observation items

The questionnaire used in the study consisted of several sections.
The first section gathered sociodemographic data, including infor-
mation about gender, age, height, weight, and occupation. The
second section focused on clinical characteristics and included
questions about the patient’s medical history, family history of
psoriasis, the type of psoriasis they had, the extent of psoriasis on
their body surface area (BSA), and any comorbidities they may
have had. The assessment of BSA was conducted with the assis-
tance of the investigator. Additionally, the Dermatological Life
Quality Index (DLQI) questionnaire was also included in the survey

2.3. Cost estimation

Economic cost refers to the direct and indirect economic cost of
psoriasis over the past year. Direct costs include outpatient and
hospital expenses for psoriasis or complications in the past year,
self-purchased medications, nursing expenses, and transportation
expenses. In our study, the reimbursement requirements for bio-
logical agents in China requires regular follow-up visits for most
patients receiving biologic treatment at our hospital. Detailed
records of outpatient and inpatient visits were readily available for
these patients. For those treated with non-biologic agents, medical
invoices were used as a reference to gather cost information. In
cases where patients did not have invoices, we calculated costs by
retrieving medication information from the past year and combin-
ing it with drug price data obtained from the China Pharmaceutical
Inquiry Platform. All costs were presented in Chinese Yuan (CNY),
and the average official conversion rate in 2021 was 6.45 CNY per
1.00 USD.

Due to discrepancies in local financial support, the reimburse-
ment policies for biologic medical insurance differ across differ-
ent regions of China. Taking Jiangsu Province as an example, the

reimbursement ratio for biological agents ranges from approxi-
mately 60-80%, and the total reimbursement amount varies from
around 30,000 to 100,000 CNY, depending on the specific region.
Any amount exceeding the total reimbursement is the patient’s
responsibility and must be paid out-of-pocket. During medical
settlement, the medical insurance directly covers 60-80% of the
expenses, while the residents are required to pay the remaining
40-20%. However, civil servants benefit from a higher reimburse-
ment rate of 98.5%. Similar to others, they are responsible for
any amount exceeding the total reimbursement, which they
must pay at their own expense. For individuals without health
insurance, they are required to pay the full cost of the treatment.
Therefore, in our cost calculations, we only considered the out-of-
pocket expenses incurred by the patients when evaluating the
drug costs.

Indirect costs encompass the number of days patients and their
caregivers have been off work due to psoriasis over the past year
and are measured using the human capital approach. To deter-
mine the average monthly/daily wage incomes, we referred to the
2021 per capita Gross Domestic Product Index released by the
China National Bureau of Statistics, which was 80,906 CNY. In
China, the mandatory retirement age is 60 for men and 55 for
women. Consequently, productivity loss for patients and their fam-
ilies beyond this age was not factored into the calculations of indi-
rect costs.

2.4. DLQI

The DLQI is composed of ten questions concerning patients’ per-
ception of the impact of skin disease on six aspects of their qual-
ity of life over the last week (14). These ten questions are divided
into six groups as follows: Symptoms and feelings (Questions 1
and 2), Daily activities (Questions 3 and 4), Leisure activities
(Questions 5 and 6), Work or school (Question 7), Personal relation-
ships (Questions 8 and 9), and Treatment (Question 10). If there is
one missing answer in any dimension, the entire dimension is con-
sidered missing. In cases where two or more questions are left
unanswered, the total DLQI score is considered missing, and the
questionnaire is deemed invalid.

2.5. Statistical analysis

Data were analyzed by IBM SPSS 26.0 statistical software, and
appropriate statistical methods were adopted according to data
type. A Student’s t-test was employed for continuous variables
with a normal distribution and homogeneous variance, and the
results were expressed as mean+SD (standard deviation). A
Chi-squared test was used for categorical variables, and the results
were presented as frequencies and percentages. A p-value less
than 0.05 was statistically significant.

3. Results
3.1. Sociodemographic and clinical characteristics data

A total of 490 questionnaires were distributed, and 481 valid
questionnaires were collected, resulting in a response rate of
98.1%. The biologic treatment (BT) group consisted of 286
patients, while the non-biologic treatment (Non-BT) group had
195 patients. The mean age of all participants was 40.8 + 13.4years,
with the youngest patient being 18years old and the oldest
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Table 1. Demographic and clinical characteristics of different treatments among patients with psoriasis.

Item Non-BT users (n=195) BT users (n=286) All users (n=481)
Age, mean (SD), y 40.77 £14.79 40.85+12.46 40.82+13.44
Sex

Men 115 (59.0) 171 (59.8) 286 (59.5)

Women 80 (41.0) 115 (40.2) 195 (40.5)
Place of residence

Urban 120 (61.5) 194 (67.8) 314 (65.3)

Rural 75 (38.5) 92 (32.2) 167 (34.7)
Marital status

Single 61 (31.3) 54 (18.9) 115 (23.9)

Married 134 (68.7) 232 (81.1) 366 (76.1)
Smoking status

Nonsmoker 131 (67.2) 176 (61.5) 307 (63.8)

Smoker 64 (32.8) 110 (38.5) 174 (36.2)
Alcohol consumption

Nondrinker 136 (69.7) 208 (72.7) 344 (71.5)

Drinker 59 (30.3) 78 (27.3) 137 (28.5)
Career

Healthcare workers 10 (5.1) 29 (10.1) 39 (8.1)

Sales and service staff 21 (10.8) 39 (13.6) 60 (12.5)

Factory worker 29 (14.9) 46 (16.1) 75 (15.6)

Company employee 28 (14.4) 56 (19.6) 84 (17.5)

Government employee 16 (8.2) 26 (9.1) 42 (8.7)

Student 17 (8.7) 10 (3.5) 27 (5.6)

Farmer 42 (21.5) 29 (10.1) 71 (14.8)

Others 32 (16.4) 51 (17.8) 83 (17.3)
Employment status

Employed 131 (67.2) 208 (72.7) 339 (70.5)

Unemployed 35 (17.9) 37 (12.9) 72 (15.0)

Retirement 29 (14.9) 41 (14.3) 70 (14.6)
Educational attainment

Middle school or below 74 (37.9) 64 (22.4) 138 (28.7)

High school 55 (28.2) 96 (33.6) 151 (31.4)

Junior college or higher 66 (33.8) 126 (44.1) 192 (39.9)
Insurance type

Urban employee medical insurance 89 (45.6) 156 (54.5) 245 (50.9)

Medical insurance for urban and rural residents 90 (46.2) 93 (32.5) 183 (38)

Without basic medical insurance 14 (7.2) 18 (6.3) 32 (6.7)

Other medical insurance 2(1) 19 (6.6) 21 (4.4)
Course of disease (y) 13.65+12.03 14.80+10.24 14.33+11.00
Family history of PsO

Yes 67 (34.4) 97 (33.9) 164 (34.1)

No 128 (65.6) 189 (66.1) 317 (65.9)
Comorbidities

Obesity 25 (12.8) 47 (16.4) 72 (15.0)

Hypertension 26 (13.3) 42 (14.7) 68 (14.1)

Diabetes mellitus 12 (6.2) 19 (6.6) 31 (6.4)

Dyslipidemia 24 (12.3) 27 (9.4) 51 (10.6)

Cardiovascular disease 7 (3.6) 11 (3.8) 18 3.7)
BSA

BSA < 3% 53 (27.2) 33 (11.5) 86 (17.9)

3%<BSA < 10% 64 (32.8) 101 (35.3) 165 (34.3)

BSA > 10% 78 (40.0) 152 (53.1) 230 (47.8)

BT: biologic treatment; non-BT: non-biologic treatment.

Table 2. Expectation and satisfaction of treatment in two groups.

Item Non-BT users (n=195) BT users (n=286) All users (n=481)
Main goal
Complete removal of skin lesions 129 (66.2) 234 (81.8) 363 (75.5)
Decrease desquamation 32 (16.4) 32 (11.2) 64 (13.3)
Reduced visibility of psoriasis patches 23 (11.8) 12 (4.2) 35 (7.3)
Relieve itching/pain 11 (5.6) 8 (2.8) 19 (4.0)
Satisfaction level
Satisfactory 54 (27.7) 224 (78.3) 278 (57.8)
Neither 59 (30.3) 40 (14.0) 99 (20.6)
Unsatisfactory 82 (42.1) 22 (7.7) 104 (21.6)

78years old. The included patients were predominantly male 3.2. Patient expectation and satisfaction

(n=195, 40.5%) and urban residents (n=315, 65.3%). The most

common comorbidities observed were hypertension, obesity, and ~ The expectations of both groups were similar, with most patients
dyslipidemia (Table 1). aiming for complete removal of skin lesions, while a few patients
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Table 3. Total economic burden/patient.

Non-BT users(n=195)

BT users(n=155)

Type of cost Mean (SD) 95% Cl % Mean (SD) 95% Cl %
Direct costs

Outpatient 3722 (4267) 3120-4325 36.0 13,804 (6751) 12,733-14,875 85.8
Inpatient 1297 (2870) 891-1702 125 292 (891) 151-433 1.8
Purchased drugs* 1336 (1762) 1087-1584 12.9 470 (893) 328-611 29
Transportation 894 (1149) 732-1057 8.6 610 (775) 487-735 3.8
Total 7249 (6339) 6354-8145 70.0 15,176 (6843) 14,091-16,262 943
Productivity loss

Patient 2412 (5637) 1615-3208 233 722 (1235) 526-918 4.5
Family caregivers 679 (1458) 473-885 6.6 194 (643) 92-296 1.2
Total 3091 (6282) 2203-3978 299 917 (1506) 678-1155 5.7
Total economic burden 10,340 (10,563) 8848-11,832 100 16,093 (7025) 14,978-17,208 100

*The cost of purchased drugs was the expense of the drugs that patients bought in pharmacies for their own psoriasis treatment. Expenditures for medicine prescribed
by the doctors and purchased in medical institutions were included in outpatient or inpatient costs.

desired relief from itching or pain (5.6 vs. 2.8%). In the BT group,
most patients (78.3%) were satisfied with the treatment effect,
while a minority expressed dissatisfaction (7.7%). On the other
hand, in the Non-BT group, around one-third of patients were sat-
isfied (27.7%), but nearly half reported dissatisfaction (42.1%,
Table 2).

3.3. Economic burden of psoriasis patients

Among the 286 patients treated with biologics, 155 (54%) received
biologic treatment for at least a year and were included in the
cost of biologics study. The average annual total costs in the
Non-BT and BT groups were 10,340 CNY and 16,093 CNY, with
direct costs accounting for 70.0% and 94.3% and indirect costs
accounting for 29.9 and 5.7%, respectively (Table 3).

3.4. DLQI in two groups

Patients in the BT group experienced better quality of life across
all dimensions than the Non-BT group (p<0.01). Among both
groups, symptoms had the highest impact, while work and study
had the lowest impact (Table 4). When analyzing the factors influ-
encing the decision of patients in the Non-BT group not to use
biologic agents, 114 (58.5%) stated they had not heard of or did
not understand biologics, 31 (15.9%) mentioned having mild pso-
riasis and not requiring them, and 26 (13.3%) expressed concerns
about the cost (Table 5).

3.5. Treatment satisfaction

Patients were treated with the following biologics: secukinumab
(n=97), adalimumab biosimilars (n=76), adalimumab (n=59),
istekinumab (n=42), and ixekizumab (n=12). The satisfaction anal-
ysis revealed that most patients (n=224, 78.3%) were satisfied
with treatment efficacy, while 22 patients (7.7%) were not.
Secukinumab patients showed the highest rate of treatment satis-
faction (89.7%), followed by adalimumab patients (78.0%); those
on adalimumab biosimilars reported the lowest satisfaction rate
(67.1%, Figure 1).

4, Discussion

Etanercept was the first biological agent approved by the US FDA
to treat psoriasis in 2004. Since then, various other biological

Table 4. DLQI in two groups.

Non-BT users BT users
(n=195) (n=286) p Value
DLQI score 11.14£631 3.65+4.48 <0.001
Symptoms and feelings 3.18+1.43 1.09+1.18 <0.001
Daily activities 221£1.65 0.57+1.07 <0.001
Leisure 2.07+1.62 0.56+1.05 <0.001
Work or school 1.03+0.91 0.32+0.62 <0.001
Personal relationships 1.23+1.32 0.42+0.95 <0.001
Treatment 1.43+0.80 0.69+0.69 <0.001

Table 5. Reasons for not using biologics in non-biologic treatment users.

Main reason N (%)
Have not heard/understood of biologics 114 (58.5%)
Psoriasis is mild and there is no need to use biologics 31 (15.9%)
Concerns about the high cost of biologics 26 (13.3%)
Concerns about side effects of biologics 21 (10.8%)
Not suitable for biological agents because of hepatitis B, 3 (1.5%)

tuberculosis, tumor and other reasons

agents have been approved for psoriasis treatment, including sub-
groups of biologics such as TNF-a inhibitors, IL-17 inhibitors, and
IL-12/IL-23 inhibitors (15). In this study, investigators did not use
etanercept due to its relatively slow onset (16,17) and high injec-
tion frequency compared to other biologics. The use of biological
agents is becoming increasingly prevalent in the population, and
our study aims to examine the economic and human impact of
biologics on Chinese psoriasis patients.

Consistent with the literature (18,19), direct medical costs con-
stituted a major component of the financial burden on psoriasis
patients, regardless of the treatment approach. The average direct
cost for patients in China ranged from 6542 to 11,362 CNY (20,21),
consistent with our survey results. The direct medical cost in the
Non-BT group was 7,249 CNY, accounting for 70.0% of the total
cost, while in the BT group, it was 15,176 CNY, accounting for
94.3%, indicating that biologics were the primary driver of health-
care costs. However, the cost of hospitalization and self-purchase
of drugs in the BT group was lower than in the Non-BT group.

Regarding indirect costs, the average cost in the Non-BT group
was 3091 CNY, accounting for 29.9% of the total cost, while in the
BT group, it was 917 CNY, accounting for 5.7%, which may be
attributed to the high efficacy of biologics in alleviating patients’
symptoms and reducing the need for unnecessary family care.
Moreover, the longer injection frequency allows patients to choose
non-weekday treatment. In our study, the BT group predominantly
consisted of patients with moderate-severe psoriasis, while the
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number of patients with mild, moderate, and severe psoriasis in
the Non-BT group was equal. This difference in disease severity
might lead to an underestimation of the economic burden in the
Non-BT group.

Healthcare workers exhibited a 2-fold higher likelihood of
receiving biologic treatment compared to non-biologics, whereas
students and farmers were associated with a rate of receiving
non-biologic treatment that was more than 2-fold higher. This
phenomenon may be related to the level of knowledge and
access to information about different treatment options and
types of medical insurance. Highly knowledgeable groups, espe-
cially medical workers, are more aware of new treatment options
and usually have employee health insurance and higher incomes,
making them more proactive in seeking medical treatment,
including biologics. In contrast, the number of farmers and stu-
dents receiving treatment with non-biological agents is rela-
tively high.

Psoriasis is associated with an increased risk of cardiovascular
disease (22-24), which may be reduced using TNF-a and IL-17
inhibitors (25,26).

First-line treatment for patients with moderate-to-severe plaque
psoriasis depends largely on the condition, severity, comorbidities,
country, and drug availability. For example, traditional systemic
therapies like methotrexate, cyclosporine, and acitretin remain the
primary first-line treatments for patients with moderate-to-severe
plaque psoriasis in China, while the American Academy of
Dermatology-National Psoriasis Foundation guidelines recommend
biologics as the first-line treatment of choice for moderate-to-se-
vere plaque psoriasis.

Biological agent therapy has been the most significant
advancement in psoriasis treatment in recent years because it
can control systemic inflammation and has additional positive
effects on other organs, such as psoriatic arthritis. Many patients
have achieved remarkable results, reaching PASI75 or even
PASI90. The improvement in objective disease severity improves
patients’ quality of life. Biologics have substantial benefits,
improving general and somatic symptoms, sleep disturbances,
social dysfunction, anxiety, and dysphoria compared to tradi-
tional systemic and topical treatments (27). DLQI scores under
any biological treatment decreased by an average of 6.6 by the
24th week, indicating a considerable enhancement in patients’
overall quality of life (28). The DLQI scores of patients in our BT
group were lower than those in the Non-BT group across all
dimensions.
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However, this study has several limitations. First, it is subject to
recall bias due to the nature of the questionnaire used. Second,
the research primarily focused on patients in central China treated
in our hospital, which might limit its generalization. Additionally,
the selection bias of this study may have led to an overestimation
of the average economic cost, as patients who were negative
about treatment and did not visit were not included.

5. Conclusions

There is a considerable disparity between biologic and non-biologic
treatments concerning patients’ economic burden and quality of
life. Biologics enhance patient quality of life, but they also come
with a higher financial burden.
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