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The temporal association had been reported between vaccination and exacerbation of

psoriasis, and episodes of psoriasis flare-up have recently been attributed to COVID-19

vaccines. We recruited 32 unimmunized controls and 51 vaccinated psoriasis patients,

49 of whom were under biological therapy, with regular clinic visits receiving a total of

63 shots of vaccines, including 30 doses of Moderna mRNA-1273 and 33 doses of

AstraZeneca-Oxford AZD1222. Fifteen episodes of exacerbation attacked within 9.3 ±

4.3 days, which is higher than two episodes in the control group (p = 0.047). The mean

post-vaccination severity of the worsening episodes increased from PASI 3.1 to 8.0 (p <

0.001). Three patients showed morphologic change from chronic plaque-type to guttate

psoriasis. Deterioration of psoriasis following COVID-19 vaccination was not associated

with age, sex, disease duration, psoriatic arthritis, family history of psoriasis, history

of erythroderma, current biologics use, comorbidities, vaccine types, human leukocyte

antigen (HLA)-C genotypes, baseline PASI nor pre-vaccination PASI. For those who

received two doses of vaccination, all but one patient aggravated after the first shot but

not the second. The mechanism of psoriasis exacerbation in immunized individuals is

unclear, but Th17 cells induced by COVID-19 vaccines may play a role. In the pandemic

era, psoriasis patients and physicians should acknowledge the possibility of fluctuation

of disease activity when vaccinated against COVID-19. Nevertheless, compared to a

treatable dermatologic disease with rapid resolution of exacerbation, psoriasis patients

who do not have contraindications to vaccination should benefit fromCOVID-19 vaccines

in the prevention of severe COVID-19 infection and fatality.
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INTRODUCTION

Psoriasis is a chronic immune-mediated cutaneous inflammatory disease that may be precipitated
by drug, infection, stress, physical trauma, and vaccination (1–6). A lower rate of influenza
vaccination in psoriasis patients may be attributed to the fact that vaccines may be a triggering
factor for aggravation (7). “Psoriasis vaccinalis” had been described in different types of
vaccines, including influenza, Bacillus Calmette-Guerin, tetanus-diphtheria, and pneumococcal
polysaccharide vaccines (8). Patients may present as widespread severe psoriasis or new-onset
guttate psoriasis. Recently, coronavirus (COVID-19) vaccinations have been linked to the
exacerbation of psoriasis (9–11).
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This study aims to evaluate the clinical characteristics and
genetic factors in the aggravation of psoriasis after COVID-
19 vaccination.

METHOD

The study was approved by the Research Ethics Committee
of National Taiwan University Hospital (201904124RINC).
Consecutive patients with moderate to severe psoriasis who
received COVID-19 vaccines in our dermatologic outpatient
clinic between June 2021 and October 2021 were enrolled for
analysis. Therapeutic inclusion criteria include patients under
biologics and patients under remission after discontinuation of
biologics, currently with/without traditional systemic treatment.
The types of COVID-19 vaccine were documented, either
Moderna mRNA-1273 or AstraZeneca-Oxford AZD1222. All
patients were tested for human leukocyte antigen-C (HLA-C)
genotypes. The baseline Psoriasis Area Severity Index (PASI)
was defined as the most severe PASI before the initiation of
current biological treatment, while the pre-vaccination PASI
was defined as the PASI before receiving COVID-19 vaccines.
Worsening of vaccinated patients was defined as (1) worsening
of 50% PASI from a prior visit, which was based on an
interval of 4–12 weeks depending on the biological agents,
or (2) morphologic change, for example, chronic plaque-type
to guttate, pustular or erythrodermic psoriasis, without other
identifiable aggravating factors within 14 days of vaccination.
Psoriasis area and severity index (PASI) was assessed at each clinic
visit by the same physician. Aggravation of unvaccinated patients
was defined as worsening 50% PASI compared to baseline
PASI or morphological change. Possible precipitating factors,
including upper respiratory tract infection, excess ultraviolet light
exposure, alterations of medications, and psychological stress, are
inquired orally.

Statistics analysis was performed using SPSS version 25.
Parametric data are presented as mean ± SD. To compare
intergroup differences, Shapiro-Wilk test was applied to
determine the data normality of distribution. Based on the result,
Mann-Whitney or Student’s t-test was employed for quantitative
variables. Pearson Chi-square test or Fisher’s exact tests were
applied for categorical data. The analysis results are two-tailed,
with a significance level of 0.05.

RESULTS

A total of 83 patients were recruited, including 51 vaccinated
patients receiving 63 doses of vaccines and 32 patients who did
not receive COVID-19 vaccines (Table 1). COVID-19 vaccines
include 30 doses of Moderna and 33 doses of AstraZeneca-
Oxford. The age in the vaccinated group was 55.3 ± 11.6 years
with a body weight of 78.0 ± 15.5 kg. Female patients comprise
27% (n = 14) of the vaccinated group. In the unvaccinated
control, age was 50.4 ± 12.7 years, body weight was 71.6 ± 13.3,
and female patients accounted for 44%. Age, sex, and body weight
are not statistically different between the vaccinated and control
group. All of the patients suffered from long-lasting psoriasis,

TABLE 1 | Comparison between psoriasis patients vaccinated and unvaccinated

against COVID-19.

Vaccinated Unvaccinated P-value

Number of patients, n 51 32 NA

Doses of vaccines, n 63 0 NA

Moderna mRNA-1273 30 0 NA

AstraZeneca-Oxford AZD1222 33 0 NA

Age (years), mean ± SD 55.3 ± 11.6 50.4 ± 12.7 0.077

Female, n (%) 14 (27%) 14 (44%) 0.155

Body weight (kg), mean ± SD 78.0 ± 15.5 71.6 ± 13.3 0.111

Disease duration (years), mean ± SD 18.0 ± 10.0 18.1 ± 9.6 0.771

Psoriatic arthritis, n (%) 31 (61%) 16 (50%) 0.370

History of erythroderma, n (%) 8 (16%) 9 (29%) 0.263

Family history of psoriasis, n (%) 15 (29%) 7 (22%) 0.610

Comorbidities

Hypertension, n (%) 13 (26%) 7 (22%) 0.796

Diabetes mellitus, n (%) 9 (18%) 4 (13%) 0.758

Cardiovascular disease, n (%) 3 (6%) 0 0.281

Hepatitis B virus infection, n (%) 5 (10%) 4 (13%) 0.728

Hepatitis C virus infection, n (%) 2 (4%) 0 0.520

Numbers of exacerbation episodes,

n (%)

15 (29%) 2 (6) 0.047

Interval between exacerbation and

vaccine (days), mean ± SD

9.3 ± 4.1 NA NA

Morphology change, n (%) 3 (5%) 0 0.548

HLA-C allele frequency (%)

C*01 40.5 31.3 0.267

C*03 12.7 20.3 0.201

C*04 3.2 4.7 0.690

C*06 2.4 3.1 >0.999

C*07 26.2 23.4 0.727

C*08 4.8 6.3 0.735

C*12 4.0 4.7 >0.999

C*14 3.2 1.6 0.665

C*15 3.2 4.7 0.690

Current treatment

Non-biologic only, n (%) 3 (6%) 1 (3%) >0.999

Biologics, n (%) 48 (94%) 31 (97%) >0.999

HLA, human leukocyte antigen; NA, not applicable.

with a mean disease duration of 18.0 ± 10.0 and 18.1 ± 9.6
years in the vaccinated and unvaccinated group, respectively.
In patients who received COVID-19 vaccines, psoriatic arthritis
was diagnosed in 61%, history of erythrodermic change was
recorded in 16%, and positive family history was found in
31%. Among individuals not receiving COVID-19 vaccines, the
percentages of psoriatic arthritis, history of erythroderma, and
family history of psoriasis stood at 50, 29, and 22%, respectively,
showing no difference when each was compared with the
unvaccinated counterpart.

The comorbidities include hypertension in 13 (26%), diabetes
mellitus in 9 (18%), cardiovascular disease in 3 (6%), hepatitis
B virus infection in 5 (10%), and hepatitis C virus infection in
2 (4%) vaccinated patients, whereas 7 (22%) have hypertension,
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FIGURE 1 | Clinical exacerbation of a 68-year-old man from baseline (A)

Psoriasis Area Severity Index (PASI) at 5.4. Extensive erythematous scaly

patches developed 14 days after Moderna vaccine, covering more than 13%

of total body surface area, with PASI score at 10.0 (B–D).

4 (13%) have diabetes mellitus, and 4 (13%) hepatitis B virus
infection in the unvaccinated group. None of the patients in
the control group have documented cardiovascular disease or
hepatitis C virus infection.

Fifteen worsening episodes following administration
of COVID-19 vaccine in psoriasis patients were observed
(Figure 1), which is higher than two episodes recorded in the
control group (p = 0.047). No specific aggravating factors,
such as upper respiratory infection, excess ultraviolet exposure,
change of medications, nor psychological stress, were reported in
all patients. In the immunized group, three patients experienced
morphologic changes from chronic plaque-type to guttate type
(Figure 2).

The mean pre-vaccination PASI scores between those who
deteriorated and the counterpart group are not significantly
different (p = 0.571). The mean post-vaccination PASI of the
worsening episodes significantly increased from 3.1 to 8.0 (p <

0.001), while the BSA increased from 2.4 to 8.0 (p = 0.061). In
comparison, the mean post-vaccination PASI of the episodes not
associated with exacerbation was stable over time (4.3–3.6, p =

0.329), and the BSA are not significantly different (3.5–2.6, p
= 0.614).

The mean duration between vaccine injection to psoriasis
deterioration was 9.3 ± 4.3 days. Among them, 11 showed
improvement of disease severity in the following clinic visits,
with an interval of 64.6 ± 29.7 days. As shown in Table 2, no
specific HLA-C genotype is found to be related to worsening

FIGURE 2 | Severe exacerbation with morphological change in a 40-year-old

woman with a history of psoriasis for more than a decade, worsening from

Psoriasis Area Severity Index (PASI) 2.8 (A) to 10.7 (B). Photos of the back (C)

and lower legs (D) of a 39-year-old woman with chronic plaque-type psoriasis

who developed guttate and/or follicular form 3 days after receiving

AstraZeneca-Oxford vaccine.

of skin manifestations. The result of the intergroup analysis
is shown in Table 2. There was no difference between the
exacerbation group and its counterpart regarding age, sex, disease
duration, psoriatic arthritis, family history of psoriasis, history of
erythrodermic psoriasis, current biologics use, comorbidities, nor
the baseline PASI.

The same brands of vaccines were given to all the patients
receiving two shots. A total of 12 patients received two doses
of COVID-19 vaccination, including seven patients without
aggravation, four patients showing exacerbation following the
first injection but not the second one, and one patient repeatedly
aggravated after vaccination, in whom AstraZeneca-Oxford
was administered. In the subgroup of patients who only had
worsening episodes once after the first dose of the COVID-
19 vaccine, three of them received AstraZeneca-Oxford, and
one received Moderna vaccine. Four and three patients were
given AstraZeneca-Oxford and Moderna vaccines, respectively,
in those whose disease severity was not worsened due to COVID-
19 vaccines.

Regarding the treatment, only three patients were not
receiving biologics; one was applying topical steroids, another
taking methotrexate, and the other was taking acitretin. Forty-
nine patients (94%) in the immunized group were under
biological therapy, including guselkumab (n = 16), ixekizumab
(n = 12), risankizumab (n = 6), etanercept (n = 4), adalimumab
(n = 4), adalimumab plus methotrexate (n = 3), secukinumab
(n = 2), and brodalumab (n = 1). In 14 individuals with disease
aggravation, they are receiving guselkumab (n = 3), ixekizumab
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TABLE 2 | Comparison between the exacerbation episodes and the

exacerbation-free episodes in patients who received COVID-19 vaccines.

Exacerbation

episodes

Exacerbation-

free

episodes

P-value

Female sex, n (%) 7 (46%) 11 (23%) 0.104

Age (years) 53.6 ± 12.2 55.5 ± 11.5 0.591

Vaccine type,

AstraZeneca-Oxford/Moderna

8/7 25/23 >0.999

Disease duration (years) 20.1 ± 9.8 18.1 ± 10.3 0.378

Psoriatic arthritis, n (%) 7 (47%) 31 (65%) 0.241

Family history of psoriasis, n (%) 6 (40%) 15 (31%) 0.545

History of erythroderma, n (%) 3 (20%) 10 (21%) >0.999

Baseline PASI 14.9 ± 8.8 12.5 ± 7.5 0.429

Pre-vaccination PASI 3.1 ± 1.8 4.3 ± 4.4 0.571

Current biologics use, n (%) 13 (87%) 47 (98%) 0.138

Comorbidities

Hypertension, n (%) 5 (33%) 11 (23%) 0.501

Diabetes mellitus, n (%) 2 (13%) 7 (15%) >0.999

Cardiovascular disease, n (%) 1 (7%) 3 (6%) >0.999

Hepatitis B virus infection, n (%) 0 6 (13%) 0.321

Hepatitis C virus infection, n (%) 1 (7%) 2 (4%) 0.564

HLA-C allele frequency (%)

C*01 38.5 46.7 0.523

C*03 11.5 16.7 0.531

C*04 3.1 3.3 >0.999

C*06 3.1 0 >0.999

C*07 27.1 23.3 0.814

C*08 6.3 0 0.334

C*12 4.2 3.3 >0.999

C*14 4.2 0 0.572

C*15 2.1 6.7 0.240

(n = 2), risankizumab (n = 2), etanercept (n = 1), adalimumab
(n= 1), adalimumab plus methotrexate (n= 2), secukinumab (n
= 1), methotrexate (n= 1), and topical steroid (n= 1). Whether
receiving biological agents or not was not associated with disease
exacerbation following COVID-19 vaccination (p= 0.138).

DISCUSSION

Reports of COVID-19 vaccines associated with psoriasis
exacerbation were emerging (8, 9, 11). In an international
registry of 414 individuals with cutaneous reactions after Pfizer-
BioNTech and Moderna vaccines, two patients experienced
psoriasis exacerbation (12). Besides worsening of pre-existing
psoriatic lesions, a de novo generalized pustular psoriasis
following administration of the first dose of AstraZeneca-Oxford
COVID-19 vaccine was also reported (10). Recently, Ricardo
et al. reported de novo nail psoriasis triggered by Pfizer-BioNTech
in a 76-year-old woman (13).

Previously, psoriasis following Streptococcal infections is
commonly reported, but its association with HLA-Cw6 is
controversial (14). The relationship between genetic factors

and vaccination in psoriasis aggravation has not been studied.
However, widespread and unstable diseases were found in HLA-
C positive patients (14). Whether worsening after COVID-19
vaccination results from the complex interplay between HLA and
unstable disease remains to be clarified. A new insight provided
by our report is that all patients received genetic testing for HLA-
C. The relatively low HLA-Cw6 positivity in Chinese patients
has been reported, especially in high need patients (biologic
users) with moderate to severe psoriasis in which HLA-Cw1 was
thought to play a more significant role (15). However, there was
no significant association between a specific HLA-C allele and
aggravation of disease activity after COVID-19 vaccination.

In our report, episodes of worsening of psoriasis were
defined as 50% of deterioration of PASI scores, which is mainly
based on the definition of minimal significant psoriasis efficacy
endpoint (16) and relapse in clinical trials after discontinuation
of biological agents, which is 50% of reduction of PASI
improvement (17, 18). We suggest that changing clinical
morphology should be regarded as a sign of disease exacerbation
after receiving the COVID-19 vaccine. It is consistent with the
definition of adverse events of trials of biologics for psoriasis.
Three patients in our cohort developed guttate psoriasis even
though all of them were diagnosed with chronic plaque-type
psoriasis for more than a decade. More than hundreds of guttate
lesions erupted four days after vaccination in one of the chronic
plaque-type psoriasis patients.

The mean interval between COVID-19 vaccination and
disease exacerbation was 9.3 days in our cohort, which was
similar to another preliminary report from Greece (10.36 days)
(8). In consistence with previous reports, no specific type
of vaccine was associated with a significantly higher rate of
exacerbation (8). In our cohort, there is one patient who
showed exacerbation of psoriasis after both doses of COVID-19
vaccination. She is a 50-year-old woman receiving AstraZeneca-
Oxford vaccines, showing surges of PASI scores 8 and 11
days after the first and second injections, respectively. Under
regular ixekizumab administration, the disease severity was
later controlled. The HLA-C serotyping showed she has HLA-
Cw1/Cw10.

Psoriasis in four patients worsened after the first dose but
not after the second. Three of them received AstraZeneca-
Oxford vaccine, and one of them received Moderna vaccine. In
addition to the possible triggering effect of COVID-19 vaccines,
psoriasis severity may be altered by the effect of biologics, for
example, time of initiation of the treatment course, duration of
therapy, and the interval between COVID-19 vaccination and
clinic visit. In our patients, two of them initiated guselkumab
within 3 months before the first shot of COVID-19 vaccination.
PASI response of patients receiving guselkumab increases with
the duration of treatment (19). Another patient shifted from
guselkumab to risankizumab after exacerbation following the first
dose of Moderna. Since exacerbation are defined by physician-
assessed PASI scores, mild attacks may occur between clinic visits
but are not documented.

COVID-19 vaccination may be a triggering factor for
psoriasis, as suggested by the short time intervals between
vaccination and psoriasis exacerbation, which is supported by
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this and previous reports (8). Most of the currently used COVID-
19 vaccines are based on adenovirus as vector or mRNA; thus,
the immunologic reaction to the COVID-19 vaccine may be
distinct from the influenza vaccine, which is mediated by T-
helper (Th)1 and Th17 responses (7). Previous studies reported
an increase in tumor necrosis factor (TNF)-α and interferon
(IFN)-γ production by CD4+ T cells after AstraZeneca-Oxford
COVID-19 vaccine (20). TNF-α is well-known as a potent
proinflammatory cytokine in psoriatic skin lesions (21), whereas
IFN-γ has been recognized as one of the pathogenic cytokines
that can trigger inflammatory cascades of psoriasis with the
potential to become a severity marker (22, 23). The critical
role of the Th17 subset of CD4+ T cells, possibly IL-6-
induced, in COVID-19 immunopathology and vaccine-induced
immune enhancement was highlighted by recent studies (24–26).
Interwoven with Th17, TNF-α, and IFN may be the link between
psoriasis exacerbation and COVID-19 vaccines, yet further
investigations are required to unravel the immunologic reactions.
Further investigations and large controlled studies are warranted
to elucidate the relationship between psoriasis and COVID-
19 vaccines.

The limitations of the study are the small number of patients
and possible fluctuation of disease course in patients with
moderate to severe psoriasis. Although more patients under
COVID-19 vaccination can be included, we included only
patients who received severity assessment immediately before
and after the vaccination. Besides, only patients with stable
disease conditions for at least 3 months prior to vaccination
without other identifiable aggravation factors were included.
Although we only included psoriasis patients who aggravated in 2
weeks after vaccination to avoid recollection bias, this may result
in over-estimation of the incidence of vaccine-induced psoriasis
aggravation, based on the possibility that aggravation may urge
the patients to seek medical attention before the scheduled visit.
However, the proportion of patients with an unscheduled return
to the clinic is low, at 6.3%.

Vaccination for COVID-19 is currently recommended for
all patients with psoriasis, irrespective of the severity and
current mediation, although temporary discontinuation may be
needed for some oral systemic agents, but not biologics for
psoriasis (27). This recommendation is based on the documented
efficacy of the COVID-19 vaccine in the prevention of severe
COVID-19 infection and fatality (28). In a large international

series of patients with psoriasis and COVID-19 infection, 348
patients (93%) fully recovered from COVID-19, 77 (21%) were
hospitalized, and 9 (2%) died (29). Patients under biological
agents were associated with a lower risk of COVID-19-related
hospitalization compared to those under systemic therapies
(29). COVID-19 infection, rather than COVID-19 vaccine, can
also exacerbate psoriasis (30, 31). Compared to a treatable
dermatologic disease with rapid resolution of exacerbation,
patients with psoriatic disease who do not have contraindications
to vaccination should follow the guidance statements published
by the National Psoriasis Foundation to receive an mRNA-based
COVID-19 vaccine as soon as it becomes available to them (32).

In some patients, COVID-19 vaccinations may be associated
with disease exacerbation of psoriasis, with an average interval of
approximately 10 days. These abrupt clinical deteriorations are
irrelevant to the type of vaccines injected, the baseline or pre-
vaccination PASI, or the HLA-C genotyping. Psoriasis patients
should be consulted before getting vaccinated for COVID, and
prompt clinical visit should be available if exacerbation develop.
However, more studies are needed to identify the true incidence
and factors contributing to the aggravation.
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