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Purpose: Vaccination is one of the most important strategy to prevent infections and control 
epidemics, but it also raises concerns about safety in patients receiving treatments. This study 
aimed to investigate the rate and factors for unvaccination, as well as adverse reactions and 
deterioration of disease after SARS-CoV-2 vaccination in psoriatic patients.
Methods: A web-based questionnaire survey on SARS-CoV-2 vaccination, adverse reac-
tions, and self-reported change of disease condition after vaccination in patients with 
psoriasis was conducted. Demographic, clinical, and psychological data were collected. 
Multivariable logistic regression was used in the estimation of associations.
Results: A total of 788 psoriatic patients were investigated, and 68.9% reported SARS-CoV 
-2 vaccination. Younger age, use of interleukin-17 inhibitors, and symptoms of anxiety were 
associated with unvaccination. The incidence of overall adverse reactions after vaccination 
was 30.8%, and no severe adverse reaction was reported. The most common local and 
systemic adverse reactions were pain at the injection site and fatigue, respectively. Most 
patients reported no change in psoriasis after vaccination, while 16.6% and 4.4% reported 
slight and significant deteriorations of the disease, respectively. Nonadherence to treatment, 
symptoms of anxiety and depression, and perceived stress were associated with self-reported 
deterioration of psoriasis after vaccination.
Conclusion: While a favorable safety profile of SARS-CoV-2 vaccines is observed, receiv-
ing biologic treatment is factor for unvaccination in patients with psoriasis. Deterioration of 
psoriasis reported by a small proportion of patients is partially attributable to mental and 
behavioral factors.
Keywords: COVID-19, SARS-CoV-2, vaccine, unvaccination, psoriasis, safety, adverse 
reaction

Introduction
Psoriasis is a chronic inflammatory skin disorder linked to genetic, immunologic, 
metabolic, and environmental factors,1,2 with an increased risk of infections because 
of the disease itself or the use of immunosuppressive drugs.3,4 Coronavirus disease 
2019 (COVID-19), caused by the novel coronavirus SARS-CoV-2, has spread world-
wide, and raised a number of concerns among patients with psoriasis. SARS-CoV-2 
vaccination has became one of the most important strategy to prevent the infection and 
control the pandemic. At the time of data collection, more than 70% Chinese completed 
the vaccination for SARS-CoV-2, at least five different COVID-19 vaccines, mainly 
consisting of inactivated and protein subunit vaccine, have been approved for 
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emergency use in China, and a strong willingness to vacci-
nate in general population was reported by several cross- 
sectional studies.5,6 Although psoriasis is not 
a contraindication for many vaccinations of infectious dis-
eases, the vaccination rate in patients with psoriasis remains 
low owing to the concerns about the safety of vaccines and 
unawareness of the risk of infection.3,7 Although evidence is 
limited, some case series recently reported psoriasis flare-up 
linked to SARS-CoV-2 vaccination.8,9 However, studies sys-
tematically investigated adverse reactions after vaccination 
for SARS-CoV-2 in psoriatic patients are scarce. Real-world 
data is urgently needed to address public concerns on the side 
effects of the vaccines.

The purpose of the current study is to investigate the 
rate and factors for SARS-CoV-2 vaccination, as well as 
the adverse reactions and changes of psoriasis conditions 
after vaccination in a real-world setting.

Methods
Study Design and Population
A web-based cross-sectional study was conducted in 
a group of Chinese patients with psoriasis. We devel-
oped a self-administered online survey for the collection 
of questionnaires. The survey link was created through 
Wen-Juan-Xing platform (Changsha Ranxing 
Information Technology Co., Ltd., Hunan, China), the 
largest online survey platform in China. Our study 
population was psoriatic patients in social media plat-
forms (WeChat groups and teledermatology platforms) 
no matter whether they completed SARS-CoV-2 vacci-
nation. Patients with a confirmed diagnosis of psoriasis 
in dermatology clinics were introduced by their derma-
tologists to the platforms for the purposes of health 
management and follow-up.10,11 We posted the link on 
the platforms without any incentive measures when they 
anonymously completed the survey. All participants can 
submit the questionnaire only once based on their IP 
addresses. For the purpose of quality control, the ques-
tionnaire cannot be submitted unless all required ques-
tions have been answered. This survey was conducted 
between 22 Jul 2021 and 3 Aug 2021. Electronic 
informed consents were obtained from all patients 
before the investigation. This study adhered to the 
Declaration of Helsinki and was approved by the insti-
tutional research ethics boards of Xiangya Hospital, 
Central South University (Changsha, China).

Questionnaires
We developed the questionnaire based on our previous 
study that investigated the impact of COVID-19 pandemic 
on the outcomes of psoriatic patients,11 and made modifi-
cations according to the purpose of current study. We 
revised the questionnaire after a consultation with epide-
miologists and dermatologists.

To investigate the rate of SARS-CoV-2 vaccination, 
a single question “have you completed the vaccination for 
SARS-CoV-2?” was asked first, followed by the type of vac-
cine. Reasons for unvaccination were then investigated, with 
the following responses: “a lack of vaccines supply”, “concern 
about psoriasis deterioration after vaccination”, “concern about 
adverse reactions of the vaccine”, “concern about interactions 
between the vaccine and treatment for psoriasis”, “having 
other disease that is a contraindication”, “not recommended 
for vaccination owing to severe psoriasis”, “not in the range of 
vaccination age”, “unnecessary to be vaccinated because of 
good control of pandemic”, and “other reasons”.

Factors for unvaccination included gender, age, educa-
tional level, marital status, metabolic comorbidities (hyperten-
sion, hyperlipidemia, diabetes, and gout), clinical type of 
psoriasis, body surface area (BSA) of psoriatic lesions (self- 
rated palm size, ≤3%, 3–10%, >10%), course of psoriasis 
(<1 year, 1–5 years, >5 years), current treatment including 
the use of interleukin-17 (IL-17) inhibitors, and psychological 
symptoms were collected. Symptoms of depression and anxi-
ety were measured by the two-item Patient Health 
Questionnaire (PHQ-2) and the two-item Generalized 
Anxiety Disorder (GAD-2) respectively with 3 as the cut-off 
point for both scales.12,13 Perceived stress was measured by 
a visual analogue scale (VAS) with 0–10 as the range, signifi-
cant perceived stress was defined as the cutoff ≥7 in this 
study.10,14,15

Adverse reactions after SARS-CoV-2 vaccination, 
included local and systemic reactions, were measured by 
a single question that allows multiple answers “Did you 
have any adverse reactions after the vaccination”, with 
several responses according to related clinical trials.

The deterioration of psoriasis after SARS-CoV-2 vacci-
nation was measured by the Global Rating of Change 
(GRC). We used a single question “Is there any changes in 
your condition of psoriasis since the SARS-CoV-2 vaccina-
tion” with the 5-graded Likert responses: significant dete-
rioration, slight deterioration, no change, slight alleviation, 
significant alleviation. Self-reported significant and slight 
deterioration was defined as the endpoint for analysis.
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To investigate factors for the changes of psoriasis con-
ditions, psychological factors (described above), current 
treatment for psoriasis, and adherence to the treatment 
were asked. Adherence to the treatment was assessed by 
a simple question “Have you been adhered to the medica-
tion or treatment for psoriasis prescribed by your derma-
tologist before and after the vaccination”. Nonadherence to 
treatment was defined as discontinuing therapies before or 
after the vaccination.

Sample Size Estimation
According to the empirical estimation, a sample size of 5–10 
times the number of variables is required for multivariable 
regression. With 13 variables potentially associated with 
unvaccination in our study, 130 patients with unvaccination 
are required to avoid the violation of the principle of approxi-
mately ten outcome events per variable in the regression.16 

Since more than 70% Chinese completed the vaccination for 
SARS-CoV-2 at the time of data collection, we expected to 
reach a minimum sample size of 130/(1–0.7) = 434.

Statistical Analysis
Categorical variables including demographic and clinical 
information, adverse reactions, and other patient-reported 
outcomes were displayed as counts (percentages) and 
compared using the chi-square test or Fisher’s exact test. 
Continuous variables with normal distribution were 
expressed as mean ± standard deviation (SD) and com-
pared with analysis of variance (ANOVA). Multivariable 
logistic regression was used to identify factors for unvac-
cination (y/n), while disordered multinomial logistic 
regression was used to investigate factors for the deteriora-
tion psoriasis (three categories) after vaccination, and 
adjusted odds ratio (aOR) and 95% confidence interval 
(CI) were presented as the effect sizes. All data were 
analyzed with SPSS 23 (IBM, SPSS Statistics 23). 
P value < 0.05 was considered statistically significant.

Results
A total of 788 valid questionnaires were collected. The 
mean age of the participants was 40.2 ± 12.3 years, and 
38.5% were female. Five hundred and forty-three (68.9%) 
completed SARS-CoV-2 vaccination, among whom 486 
(89.5%) received inactivated vaccine, 45 (8.3%) received 
protein subunit vaccine, and 12 (2.2%) received adeno-
virus vector vaccine. Characteristics of the patients 
between unvaccinated and vaccinated for SARS-CoV-2 
are shown in Table 1. Significant differences between the 

groups were identified for age, educational level, marital 
status, type of psoriasis, BSA of skin lesion, use of IL-17 
inhibitors, symptoms of anxiety and depression, and per-
ceived stress.

In the 245 participants who were not vaccinated, the top 
three reasons for their decision included concerns about psor-
iasis deterioration after vaccination (53.9%), interactions 
between the vaccines with treatment for psoriasis (33.1%), 
and adverse reactions of the vaccines (26.1%). We then per-
formed logistic regressions with adjustments, and identified 
age (aOR = 0.97; 95% CI: 0.96–0.99), type of psoriasis, 
severity of psoriasis (aOR = 1.84 for BSA > 3; aOR = 2.79 
for BSA > 10), use of IL-17 inhibitors (aOR = 1.77; 95% CI: 
1.21–2.58), and symptoms of anxiety (aOR = 1.65; 95% CI: 
1.10–2.46) as significant factors for unvaccination (Table 2). 
Patients with psoriatic arthritis (aOR = 2.05), pustular psoriasis 
(aOR = 3.03), or erythrodermic psoriasis (aOR = 2.28) were 
less likely to be vaccinated compared with psoriasis vulgaris.

Table 3 shows adverse reactions post vaccination by 
types of vaccination and treatment for psoriasis. The over-
all incidence of adverse reactions was 30.8% (167/543), 
and 23.0% and 16.4% for local and systemic reactions, 
respectively. No severe adverse reaction was reported. The 
most common local adverse reaction was pain at the injec-
tion site (20.1%), accounting for 68.3% of overall adverse 
reactions, followed by induration and swelling (2.8%), and 
itch and redness (1.1%). The most frequent systemic 
adverse reaction was fatigue (8.5%), followed by rash 
and itch (4.4%), stuffy and runny nose (2.6%), and head-
ache (2.0%). In addition, the inactivated vaccine and pro-
tein subunit vaccine showed similar profiles of adverse 
reactions. Use of biologics (27.2%) was not associated 
with an increased incidence of adverse reactions compared 
to those receiving traditional (25.6%) or topical therapies 
(37.9%), or no treatment (27.3%).

Changes of psoriasis condition after vaccination strati-
fied by the type of vaccines and therapies for psoriasis are 
shown in Figure 1. Most reported no change, while 16.6% 
and 4.4% reported slight and significant deteriorations, 
respectively, and 4.6% reported alleviation after the vacci-
nation. Patients receiving biologics were less likely to 
report deteriorations after vaccination compared with 
those receiving traditional or topical treatments. Further 
analysis in Table 4 indicates nonadherence to the treatment 
(aOR for slight deterioration [aORsli] = 2.02 vs for sig-
nificant deterioration [aORsig] = 2.42), symptoms of anxi-
ety (aORsli= 2.67 vs aORsig= 5.06) and depression (aORsli 

= 2.33 vs aORsig= 3.90), and perceived stress (aORsli= 
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2.19 vs aORsig= 2.38) were dose-dependently associated 
with the deterioration of psoriasis. Use of IL-17 inhibitors 
showed a strong protective effect on the deterioration of 
psoriasis (aORsig= 0.17) after vaccination with a marginal 
significance (P = 0.085).

Discussion
We conducted a cross-sectional study through social media 
and reported a high vaccination rate of 68.9% for SARS- 
CoV-2 in a group of Chinese patients with psoriasis. We 
found that younger age, use of IL-17 inhibitors, type and 

Table 1 Characteristics of Patients Vaccinated and Unvaccinated for SARS-CoV-2

Characteristic Total (N = 788) SARS-CoV-2 Vaccine

Unvaccinated (n = 245) Vaccinated (n = 543) P

Age (mean ± SD) 40.2 ± 12.3 38.4 ± 13.8 41.1 ± 11.5 0.010

Female (%) 303 (38.5) 95 (38.8) 208 (38.3) 0.900

Education (%) 0.370
Primary /middle school 182 (23.1) 62 (25.3) 120 (22.1)

High school 191 (24.2) 63 (25.7) 128 (23.6)

College or above 415 (52.7) 120 (49.0) 295 (54.3)

Marital status (%) 0.008

Unmarried 171 (21.7) 68 (27.8) 103 (19.0)
Married 563 (71.4) 157 (64.1) 406 (74.7)

Divorced 51 (6.5) 18 (7.3) 33 (6.1)

Widowed 3 (0.4) 2 (0.8) 1 (0.2)

Comorbidities (%)

Hypertension 99 (12.6) 36 (14.7) 63 (11.6) 0.226
Hyperlipidemia 94 (11.9) 28 (11.4) 66 (12.2) 0.771

Diabetes 32 (4.1) 14 (5.7) 18 (3.3) 0.114

Gout 38 (4.8) 13 (5.3) 25 (4.6) 0.670

Type of psoriasis (%) 0.001
Psoriasis vulgaris 638 (80.9) 180 (73.4) 458 (84.3)

Psoriatic arthritis 92 (11.7) 35 (14.3) 57 (10.5)

Pustular psoriasis 18 (2.3) 10 (4.1) 8 (1.5)
Erythrodermic psoriasis 40 (5.1) 20 (8.2) 20 (3.7)

Course of psoriasis, year (%) 0.237
<1 11 (1.4) 6 (2.4) 5 (0.9)

1–5 196 (24.9) 61 (24.9) 135 (24.9)

>5 581 (73.7) 178 (72.7) 403 (74.2)

Body surface area of skin lesion (%) <0.001

≤3% 407 (51.7) 99 (40.4) 308 (56.7)
3–10% 216 (27.4) 74 (30.2) 142 (26.2)

>10% 165 (20.9) 72 (29.4) 93 (17.1)

TNF-alpha inhibitors use (%) 80 (10.2) 30 (12.2) 50 (9.2) 0.191

IL-17 inhibitors use (%) 162 (20.6) 68 (27.8) 94 (17.3) 0.001

Anxiety (GAD-2 ≥3) (%) 138 (17.5) 61 (24.9) 77 (14.2) <0.001

Depression (PHQ-2 ≥3) (%) 145 (18.4) 61 (24.9) 84 (15.5) 0.002

Perceived stress (VAS ≥7) (%) 178 (22.6) 72 (29.4) 106 (19.5) 0.002

Abbreviations: SD, Standard Deviation; GAD-2, two-item Generalized Anxiety Disorder; PHQ-2, two-item Patient Health Questionnaire; VAS, visual analogue scale; TNF, 
tumor necrosis factor alpha; IL, IL-17, interleukin 17.
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severity of psoriasis, and symptoms of anxiety were sig-
nificantly associated with unvaccination. The overall inci-
dence of adverse reactions was 30.8% after the vaccination 
for SARS-CoV-2, and no severe adverse reaction was 
reported. The use of biologics in the treatment of psoriasis 
was not associated with increased risks of adverse reac-
tions. Some patients reported a deterioration of psoriasis 
after the vaccination, which is partially attributable to 
psychological factors and nonadherence to the treatment.

Patients with immune-mediated inflammatory diseases 
might refuse the vaccination because of the concerns about 
side effects of the vaccines, resulting in a low vaccination 
rate.3 A recent study showed that younger age, biological 
treatment, and a history of chronic disease seemingly 
contributed to the vaccination for SARS-CoV-2, which 
might be driven by heightened health awareness and risk 
perception.17 In contrast, we found that patients of 
a younger age or receiving a treatment with IL-17 inhibi-
tors were less likely to get vaccinated. Patients with 

comorbidities or receiving therapeutic immunosuppres-
sants were usually excluded from clinical trials of the 
vaccines, and the lack of information about the safety 
and efficacy of the vaccines in certain groups of patients 
is likely to cause a low vaccination rate. We also recog-
nized that patients with anxiety, moderate-to-severe psor-
iasis (BSA > 3), and certain types of psoriasis were more 
reluctant to be vaccinated. These findings consistently 
indicate that the willingness to accept the vaccination is 
compromised by a stronger disease severity, more tissues 
involved, and novel treatments received. Trials as well as 
health education are needed to address public concerns 
about the safety of the vaccines.

We reported an overall incidence of adverse reactions 
of 30.8% after the vaccination, which was slightly higher 
than the data from clinical trials. The rates of adverse 
reactions related to inactivated SARS-CoV-2 vaccine, 
BBIBP-CorV, was 29% in Phase 1 and 23% in Phase 2, 
respectively.18 Another trial of China-made inactivated 

Table 2 Factors for Unvaccination in Patients with Psoriasis

Unadjusted Model Adjusted Model

Factors OR (95% CI) P aOR (95% CI)a Pa

Age 0.98 (0.97, 0.99) 0.006 0.97 (0.96, 0.99) 0.002

Marital status

Unmarried Ref Ref

Married 0.59 (0.41, 0.84) 0.003 0.85 (0.53, 1.36) 0.495
Divorced 0.83 (0.43, 1.58) 0.565 1.17 (0.56, 2.46) 0.678

Widowed 3.03 (0.27, 34.07) 0.369 6.12 (0.51, 74.10) 0.155

Type of psoriasis

Psoriasis vulgaris Ref Ref

Psoriatic arthritis 1.56 (0.99, 2.46) 0.055 2.05 (1.26, 3.32) 0.004
Pustular psoriasis 3.18 (1,24, 8.19) 0.016 3.03 (1.13, 8.13) 0.028

Erythrodermic psoriasis 2.54 (1.34, 4.84) 0.004 2.28 (1.15, 4.51) 0.018

Body surface area of skin lesion

≤3% Ref Ref

3–10% 1.62 (1.13, 2.33) 0.009 1.84 (1.27, 2.68) 0.001
>10% 2.41 (1.64, 3.53) <0.001 2.79 (1.84, 4.21) <0.001

TNF-α inhibitors use 1.38 (0.85, 2.22) 0.193 1.51 (0.90, 2.52) 0.115

IL-17 inhibitors use 1.84 (1.28, 2.62) 0.001 1.77 (1.21, 2.58) 0.003

Anxiety (GAD-2 ≥3) 2.01 (1.38, 2.93) <0.001 1.65 (1.10, 2.46) 0.015

Depression (PHQ-2 ≥3) 1.81 (1.25, 2.63) 0.002 1.35 (0.90, 2.01) 0.142

Perceived stress (VAS ≥7) 1.72 (1.21, 2.43) 0.002 1.41 (0.98, 2.05) 0.066

Note: aAdjusted for age, educational level, marital status, type of psoriasis, body surface area of skin lesion. 
Abbreviations: OR, odds ratio; aOR, adjusted odds ratio; CI, confidence interval; GAD-2, two-item Generalized Anxiety Disorder; PHQ-2, two-item Patient Health 
Questionnaire; VAS, visual analogue scale; TNF-α, tumor necrosis factor alpha; IL-17, interleukin-17.
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SARS-CoV-2 vaccine, CoronaVac (Sinovac Life 
Sciences, Beijing, China), reported an incidence of 
adverse events of 33–35% in phase 2 and 18.9% in 
Phase 3.19,20 Phase 1/2 clinical trials of the protein sub-
unit SARS-CoV-2 vaccine also confirmed good tolerance 
and immunogenicity.21 Skin-related adverse events 
caused by SARS-CoV-2 vaccines in the trials included 
local pain, induration, swelling, itch, redness, and sys-
temic rash, etc. Previous study also reported delayed 
injection site reaction associated with SARS-CoV-2 vac-
cines made by other manufacturers.22,23 Interestingly, the 
risk of adverse reactions in patients receiving biologics 
was not significantly higher than those under traditional 
or topical therapies in our study. Consistent findings were 
reported by an observational study that evaluated the 
safety of SARS-CoV-2 vaccines in psoriatic patients trea-
ted with biologics.24 We advocate that psoriatic patients 
on biological and conventional treatments should get 
vaccinated for SARS-CoV-2 as soon as possible, because 
delayed vaccination may place the vulnerable group at an 
increased risk of infection.25

While most participants reported no change of 
psoriasis after the vaccination, some claimed deteriora-
tions. Although vaccines are infrequent factors for the 
aggravation of psoriasis, several case series reported 
psoriasis flare-up following the vaccinations for 
SARS-CoV-2,8,9,26–28 H1N1 influenza,29 and pneumo-
coccal pneumonia.30 The mechanisms linked to psor-
iasis deterioration after vaccination are yet to be 
understood. The potential mechanisms may include 
the dysregulation of immune system owing to vaccine 
adjuvants or viral components.29 Previous studies have 
postulated that Th1 and Th17 may play a critical role 
in triggering a deterioration of psoriasis after 
vaccination.31,32 However, our study revealed 
a comparable rate of and similar risk factors for the 
deterioration of psoriasis with a previous study that 
investigated the change of psoriasis at the early stage 
of COVID-19 pandemic when no vaccine was 
available,10 indicating that the deterioration might be 
attributable to factors beyond the disease per se, at 
population level. Mental health problems are common 

Table 3 Adverse Reactions After Vaccination by the Type of Vaccines and Treatment for Psoriasis

Adverse 
Reactions

Total (n = 
543)

Type of Vaccination Treatment for Psoriasis

Inactivated 
Vaccine (n 
= 486)

Protein 
Subunit 
Vaccine 
(n = 45)

P Not 
Receiving 
a Treatment 
(n = 88)

Biological 
Treatment 
(n = 147)

Traditional 
Treatment 
(n = 78)

Topical 
Treatment 
(n = 182)

P

Any 167 (30.8) 147 (30.2) 16 (35.6) 0.460 24 (27.3) 40 (27.2) 20 (25.6) 69 (37.9) 0.083

Local 125 (23.0) 108 (22.2) 13 (28.9) 0.308 19 (21.6) 27 (18.4) 12 (15.4) 57 (31.3) 0.010

Pain 114 (20.1) 101 (20.8) 9 (20.0) 0.901 18 (20.5) 26 (17.7) 10 (12.8) 51 (28.0) 0.024

Induration, 
swelling

15 (2.8) 9 (1.9) 6 (13.3) <0.001 3 (3.4) 1 (0.7) 2 (2.6) 7 (3.8) 0.241

Itch, redness 6 (1.1) 4 (0.8) 2 (4.4) 0.085 0 1 (0.7) 0 4 (2.2) 0.324

Systemic 89 (16.4) 86 (17.7) 7 (15.6) 0.718 12 (13.6) 25 (17.0) 11 (14.1) 38 (20.9) 0.390

Fatigue 46 (8.5) 40 (8.2) 5 (11.1) 0.701 8 (9.1) 13 (8.8) 3 (3.8) 20 (11.0) 0.328

Rash, itch 24 (4.4) 22 (4.5) 2 (4.4) 0.980 0 6 (4.1) 7 (9.0) 9 (4.9) 0.011
Stuffy, runny 

nose

14 (2.6) 12 (2.5) 2 (4.4) 0.760 2 (2.3) 7 (4.8) 0 5 (2.7) 0.100

Headache 11 (2.0) 10 (2.1) 1 (2.2) 1.000 1 (1.1) 2 (1.4) 0 6 (3.3) 0.164
Arthralgia 9 (1.7) 9 (1.9) 0 1.000 2 (2.3) 1 (0.7) 2 (2.6) 4 (2.2) 0.605

Diarrhoea 6 (1.1) 6 (1.2) 0 1.000 1 (1.1) 0 0 3 (1.6) 0376

Fever 6 (1.1) 6 (1.2) 0 1.000 0 0 1 (1.3) 3 (1.6) 0.308
Appetite 

impaired, 

nausea

3 (0.6) 2 (0.4) 1 (2.2) 0.234 0 1 (0.7) 1 (1.3) 1 (0.5) 1.000

Other 6 (1.1) 6 (1.2) 0 1.000 2 (2.3) 2 (1.4) 0 2 (1.3) 0.725
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in psoriatic patients and to some extent, are associated 
with the aggravation of psoriasis.33 Patient education 
and intervention are needed to target the mental and 
behavioral problems.

This study has some limitations. A primary limitation is 
that the change of psoriasis was not inquired in patients who 
did not receive the vaccine, since there was a lack of 
definitive starting point of the change. This limited us to 
infer about the association of vaccination with the aggrava-
tion of psoriasis. Second, selection bias might exist in web- 
based survey, the vaccination rate in psoriasis patients 
might be overestimated owing to the lack of data from 
geriatric and pediatric patients who were less accessible to 
the social media and had a lower vaccination rate for the 
restriction of vaccination age. In addition, the incidence rate 
of adverse reactions might be overestimated or underesti-
mated. Third, recall bias from patient-reported outcomes 
might increase the errors of measurement and cause biased 
estimates of the associations. The strength of the study 
included a large sample size and a systematic evaluation 
of demographic, clinical, behavioral, and psychological 
factors in the context of real-world clinical practice.

Figure 1 Changes of psoriasis condition after vaccination, stratified by (A) type of 
vaccines and (B) treatment for psoriasis.
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In conclusion, the rate of SARS-CoV-2 vaccination in 
the Chinese patients with psoriasis was relatively high. 
Younger age, biological treatment, symptoms of anxiety, 
and type and severity of psoriasis were factors for unvac-
cination. A slightly higher rate of vaccine-related adverse 
reactions was reported by the patients compared with the 
data from clinical trials. No severe adverse reaction was 
reported, and no significant difference in adverse reactions 
was observed between the common types of vaccines. 
A small proportion of patients reported aggravation of 
psoriasis after vaccination, which was partially attribute 
to mental and behavioral factors, indicating a necessity of 
patient education. Our study implied a favorable safety 
profile of SARS-CoV-2 vaccines, and the benefits of vac-
cination should not be underappreciated.
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