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Abstract
Background  Vaccination has been promoted to control viral transmission in response to the coronavirus disease 2019 
(COVID-19) pandemic. Cases of new-onset or exacerbation of psoriasis, an immune-mediated inflammatory disease, were 
reported following COVID-19 vaccination. However, a comprehensive review examining the association between COVID-
19 vaccination and the occurrence or exacerbation of psoriasis has yet to be performed.
Objective  The aim of this systematic review  is to investigate the demographics, clinical variables, and outcomes associated 
with psoriasis following COVID-19 vaccination.
Methods  A systematic literature search was conducted using the PubMed, Embase, Web of Science, and Cochrane databases 
from database inception to April 25, 2022. The review included studies with relevant terms, including ‘psoriasis,’ ‘psoriasis 
vulgaris,’ ‘guttate psoriasis,’ ‘pustular psoriasis,’ ‘palmoplantar pustulosis,’ ‘psoriatic erythroderma,’ ‘psoriatic arthritis,’ 
‘COVID-19,’ and ‘vaccine.’ We included all studies reporting at least one patient who developed new-onset psoriasis or 
experienced a psoriasis flare following at least one dose of any COVID-19 vaccine. A flare was defined as the worsening of 
disease conditions after vaccination according to the study by Gregoire et al. The appraisal tool described by Murad et al. 
was used to assess the quality of case reports and series, whereas the National Institute of Health quality assessment tool 
was used to assess observational studies.
Results  The initial search yielded 367 results, including 7 studies reporting new-onset psoriasis, 32 studies reporting psoria-
sis flares, and 4 studies reporting both. The most commonly observed psoriasis subtype was plaque-type psoriasis. mRNA 
vaccines, including those produced by Moderna and BioNTech/Pfizer, were frequently associated with subsequent psoriasis 
episodes. First, second, and third vaccine doses were associated with psoriasis incidents, with the second dose most frequently 
associated with psoriasis flares. Delayed onset was observed, ranging from 2 to 21 days in the new-onset group and from 
1 to 90 days in the flare group. Most patients experienced favorable outcomes, with improvement or resolution occurring 
within 3 days to 4 months.
Conclusions  Both new-onset psoriasis and psoriasis flares were reported as cutaneous adverse events following COVID-19 
vaccination. Psoriatic patients may require regular follow-up before and after COVID-19 vaccination.
Trial Registration  Review registration number PROSPERO database: CRD42022304157.
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1  Introduction

Globally, the novel coronavirus disease 2019 (COVID-
19) pandemic has drastically impacted general health and 
the economy. Vaccines have been developed to protect 
against infection by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), representing one of the 

most reliable methods for controlling viral transmission 
[1]. Commonly used vaccines developed for COVID-19 
include mRNA vaccines, such as Comirnaty® (BioNTech/
Pfizer; BNT162b2) and Spikevax® (Moderna; mRNA-
1273), which encode the full-length SARS-CoV-2 spike 
protein; chimpanzee adenovirus vector vaccine, such as 
Covishield® (AstraZeneca; AZD1222/ChAdOx1); and 
inactivated viral protein vaccines, such as CoronaVac 
(Sinovac). COVID-19 vaccines have achieved wide cover-
age, with 60.8% of the global population having received at 
least one vaccine dose as of January 2022 [1, 2]. Increasing 
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Key Points 

This systematic review identified all COVID-19 vaccines 
associated with psoriasis onset, with mRNA vaccines, 
including those produced by Moderna and BioNTech/
Pfizer, frequently associated with subsequent psoriasis 
episodes.

First, second, and third vaccine doses were reported to 
induce psoriasis, with the second dose most commonly 
associated with psoriasis flares.

Delayed onset was observed, ranging from 2 to 21 days 
in the new-onset group and from 1 to 90 days in the flare 
group.

Both new-onset psoriasis and psoriasis flares are possible 
cutaneous adverse events following COVID-19 vaccina-
tion.

2 � Materials and Methods

This meta-analysis was registered in PROSPERO 
(CRD42022304157) and was performed in accordance 
with the updated Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines 
[30]. The PubMed, Embase, Cochrane Library, and Web of 
Science databases were searched for relevant studies from 
their respective inception to April 25, 2022. Relevant terms, 
including ‘psoriasis,’ ‘psoriasis vulgaris,’ ‘guttate psoria-
sis,’ ‘pustular psoriasis,’ ‘palmoplantar pustulosis,’ ‘psori-
atic erythroderma,’ ‘psoriatic arthritis,’ ‘COVID-19,’ and 
‘vaccine’ were used as free text, medical subject headings 
(MeSH in PubMed and Emtree in Embase), and abbrevia-
tions in the literature search. Keywords were combined using 
appropriate Boolean operators, and a primary search strat-
egy was developed without limitations regarding language 
or published data (Table S1, see electronic supplementary 
material [ESM]). In addition, the reference lists of all arti-
cles identified during the database search were examined to 
identify other potentially relevant articles.

We included studies reporting at least one patient who 
developed new-onset psoriasis or experienced a psoriasis 
flare following at least one dose of any COVID-19 vac-
cine. We defined a flare after vaccination as the presence 
of one or more of the following according to the study by 
Gregoire et al. [31]: documented increases of body surface 
area involvement, higher psoriasis area and severity index 
score (PASI), presence of pustular or erythrodermic skin, 
patient subjective report of worsening, physical examina-
tion results describing worsening psoriasis compared with a 
previous examination, and clinician assessment or plan with 
mention of flare, rebound, or worsening psoriasis. Review 
articles, conference abstracts, and studies conducted using 
in vitro or animal models were excluded. Two experienced 
reviewers (Wu and Huang) independently performed the 
literature search, data extraction, and quality assessments. 
Any discrepancies between the two reviewers were resolved 
by a third reviewer (Chen). The appraisal tool described by 
Murad et al. was used to assess the quality of case reports 
and series, whereas the National Institute of Health quality 
assessment tool was used to evaluate observational studies 
(Table S2, see ESM) [32].

The following data were extracted independently by 
two reviewers (Wu and Huang) from the included studies: 
author, year of publication, country, patients’ demographic 
information (age, sex, medical history), COVID-19 vaccina-
tion information (vaccine type, dose), onset time, whether 
cases were new onsets or flares, psoriasis subtype, other pos-
sible triggers, skin manifestations, laboratory study, treat-
ment (prior treatment and treatment after flares), outcomes, 
and reactions to further COVID-19 vaccination. We further 
classified patient groups according to the occurrence of 

reports have described cutaneous adverse events (CAEs) 
related to COVID-19 vaccination, which have been con-
sidered to be vaccine-related new-onset cases or flares of 
pre-existing dermatoses [1, 3–5]. Various CAEs have been 
documented following vaccination, including injection-site 
reactions, morbilliform rash, urticaria, pityriasis rosea, 
psoriasis, and bullous pemphigoid [6–14].

Psoriasis is a commonly occurring inflammatory disease 
that affects 0.5−11.4% of the adult population worldwide 
and involves a complex pathogenic mechanism linked to sev-
eral immune cells and cytokines, including tumor necrosis 
factors, interleukin (IL)-17, IL-22, and IL-23 [15–18]. Vari-
ous psoriasis subtypes have been defined, including plaque, 
guttate, pustular, and nail psoriasis and psoriatic arthritis 
(PsA) [19]. The safety and efficacy of COVID-19 vaccines 
have been demonstrated among psoriasis patients treated 
with systemic therapies [20–23], and consensus guidelines 
have been established regarding the vaccination timing of 
individuals treated with systemic immunomodulatory medi-
cations to optimize the vaccine response [24, 25]. However, 
increasing reports describe the development of new-onset 
psoriasis or psoriasis exacerbations with an increase in the 
total population of vaccinated individuals [26]. Patients who 
experience psoriatic events following vaccination, regardless 
of any prior history of diagnosis or treatment, can present 
with diverse clinical manifestations [27–29]. To our knowl-
edge, no comprehensive review has examined the issues sur-
rounding COVID-19 vaccination-related psoriasis. We con-
ducted this systematic review to provide an overview of the 
demographic and clinical factors and outcomes associated 
with psoriasis episodes following COVID-19 vaccination.



777New Onset and Exacerbations of Psoriasis Following COVID-19 Vaccines

newpsoriasis onset or psoriasis flares and categorized all 
patients according to the psoriasis subtype.

3 � Results

3.1 � Literature Search

As shown in Fig. 1, 367 studies were identified after search-
ing four major databases and performing a manual search 
of the reference lists of identified studies. We excluded 172 
studies as duplicates, and 93 studies were excluded for being 
unrelated to the study question after assessing the title or 
abstract. The full texts of the remaining 102 studies were 
reviewed, and 43 studies were identified as meeting the 
inclusion criteria for qualitative synthesis. A total of 7 stud-
ies reporting new-onset psoriasis, 32 studies reporting pso-
riasis flares, and 4 studies reporting both new-onset psoriasis 
and psoriasis flares were included in this study (Tables 1, 2).

3.2 � Patient Characteristics

Detailed information on the included patients is presented 
in Tables 1 and 2. The characteristics of the included studies 
are summarized in Table 3. The new-onset group consisted 
of 35 patients, mostly from America, ranging from 23 to 79 
years in age. Most studies did not document patient sex, but 
among those that did, women slightly outnumbered men. 
The majority of patients presented with plaque psoriasis (17 
patients), followed by guttate psoriasis (10 patients), and 
generalized pustular psoriasis (GPP) and nail psoriasis were 
reported in two patients and one patient, respectively.

The flare group consisted of 279 patients, ranging from 
20 to 84 years in age, who mostly experienced plaque-type 
psoriasis, followed by pustular, guttate, and erythrodermic 
psoriasis and PsA. Approximately 52% of patients were from 
Asian countries, followed by America (25%) and European 
countries (23%). The youngest patient was 20 years of age 
and developed pustular psoriasis, but the majority of cases 
were middle-aged or older patients. Similar to the new-onset 
group, most studies did not report patient sex, but among 
those that did, women slightly outnumbered men.

3.3 � Vaccine Type, Vaccine Dose, and Psoriasis Onset 
Time After Vaccination

In the new-onset group, 14% of patients were administered 
the BioNTech/Pfizer vaccine [27, 29, 33–35], 6% were 
administered the Moderna vaccine [14, 28], and 6% the 
AstraZeneca vaccine [5, 36], although the vaccine type was 
not reported for the majority of patients [9, 37]. The vaccine 
dose was only reported for eight patients [5, 27–29, 33–36], 
with four new-onset psoriasis cases reported after patients 

received the second vaccine dose [5, 27, 28, 34], and four 
cases reported after the first dose [29, 33, 35, 36]. A wide 
range of onset times was observed, ranging from 2 to 21 
days following vaccination [33, 36]. The longest onset time 
was observed in a patient with new-onset GPP [36], with the 
majority of new-onset psoriasis cases presenting 1–2 weeks 
following vaccination.

In the flare group, most patients received mRNA vaccines 
(28%) [8, 10–12, 28, 38–58], with the BioNTech/Pfizer vac-
cine (20%) reported more often than the Moderna vaccine 
(7%), followed by the AstraZeneca vaccine (7%) [5, 10, 12, 
26, 38, 50, 59] and the Sinovac vaccine (1%) [41, 60]. Flares 
were most commonly reported following the second vaccine 
dose (23%) [5, 10, 12, 38–44, 49–51, 55, 56, 58], followed 
by the first vaccine dose (7%) [10–12, 26, 28, 38, 39, 48, 50, 
53, 54, 59], both the first and second doses (2%) [38, 52], 
and the third dose (1%) [8, 39]. The onset time in the flare 
group ranged from 1 day to 90 days. The shortest onset times 
were reported for a 40-year-old man who experienced a GPP 
flare following the AstraZeneca vaccine and a 58-year-old 
woman with erythrodermic psoriasis following the first dose 
of the BioNTech/Pfizer vaccine [26, 53]. The longest onset 
time was reported for a 27-year-old woman who experienced 

Fig. 1   PRISMA flowchart of the selection of studies
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a psoriasis flare after the second dose of the BioNTech/Pfizer 
vaccine [9].

3.4 � History of COVID‑19 Infections or Potential 
Non‑Vaccine Triggers

Most patients denied the possibility of other non-vaccine 
triggers in both the new-onset and flare groups. However, 
previous COVID-19 infections were identified in six patients 
who experienced psoriasis flares after receiving the Mod-
erna and BioNTech/Pfizer vaccines [9, 61]. Similarly, in one 
patient with new-onset nail psoriasis, a history of asymp-
tomatic SARS-CoV-2 infection 6 months prior to vaccina-
tion was reported [27]. One patient who experienced a GPP 
flare after receiving the AstraZeneca vaccine had a history 
of experiencing psoriasis flares, with prior triggers including 
upper respiratory infection, trauma, and pregnancy [26]. An 
association between COVID-19 vaccination and psoriasis 
flares was highly suspected, but the study was limited by its 
retrospective design, and a causal relationship could not be 
determined [26].

3.5 � Skin Manifestations, and Laboratory Studies

Typical psoriatic skin manifestations were reported for each 
psoriasis subtype in both the new-onset and flare groups. 
Only three studies documented the severity of new-onset 
psoriasis [5, 9, 27]. A patient who experienced new-onset 
nail psoriasis was reported by Ricardo and Lipner, character-
ized by nailfold erythema and degenerative changes in the 
small joints of the hands after receiving the second BioN-
Tech/Pfizer vaccine dose, with a nail psoriasis severity index 
(NAPSI) of 18 points [27]. Two cases of new-onset psoriasis 
involving body surface areas (BSAs) of 30% and 60% were 
reported after the second AstraZeneca and Moderna vaccine 
doses, respectively [5, 9]. The severity of psoriasis flares 
was reported by 15 studies according to either PASI or BSA 
[8–10, 12, 26, 28, 40, 41, 46, 50, 55, 58, 61], ranging from 
PASI 2.1 to 48.6 and BSA 2–95%.

In the new-onset group, laboratory studies were only 
reported in three cases, including two cases with guttate pso-
riasis and one case with GPP [28, 33, 36]. In the two cases 
with guttate psoriasis, one patient presented with an ele-
vated C-reactive protein (CRP) level [28], whereas the other 
patient was reported to have a CRP level and an erythrocyte 
sedimentation rate (ESR) within the normal limits [33]. No 
patients presented with elevated anti-streptolysin O (ASLO) 
titers, and a throat culture performed in the case reported by 
Pesqué et al. [28] was negative. Twelve studies including 14 
patients in the flare group documented laboratory findings 
[11, 28, 41, 42, 53–58, 60, 61]. A slightly elevated CRP 
level was reported for a 51-year-old man who experienced a 
plaque psoriasis flare after receiving the second dose of the Ta
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BioNTech/Pfizer vaccine [41]. Leukocytosis and elevated 
levels of acute-phase reactants were individually reported 
in six cases with GPP [11, 42, 54, 56, 57, 60]. A 65-year-
old man who developed severe GPP following the second 
dose of the BioNTech/Pfizer vaccine, reported by Yatsuzuka 
et al., presented with a high CRP level, hypoalbuminemia, 
and an elevated creatinine level on the day after admission 
[42]. Durmus et al. reported a 42-year-old man who devel-
oped psoriatic erythroderma with leukocytosis, neutrophilia 
and an elevated CRP level, which was gradually resolved 
with oral prednisolone and ixekizumab treatment [61]. Mild 
leukocytosis with mature granulocytosis and mild throm-
bocytosis, together with an elevated creatinine level, was 
described for a case of erythrodermic psoriasis reported by 
Nia et al., which was successfully resolved following treat-
ment with cyclosporine, UVB phototherapy, and topical 
corticosteroids [53].

3.6 � Treatment and Outcomes for New‑Onset 
Psoriasis or Psoriasis Flares

In the new-onset group, most patients were treated using top-
ical agents, including topical corticosteroids, calcipotriol, or 
emollients. Oral acitretin, administered once daily at 20 mg 
in a case of GPP and 25 mg once daily in another case of 
psoriasis without mentioning subtype, were prescribed [9, 
36]. Methotrexate, administered once daily at 15 mg, was 
prescribed in one case with annular pustular psoriasis [35]. 
An older Indian patient who developed new-onset psoriasis 
without mentioning subtype following a second dose of the 
AstraZeneca vaccine was treated with apremilast at 10 mg on 
day 1, which was titrated to 30 mg twice daily by day 7, and 
the patient showed improvement on day 7 [5]. Ixekizumab 
was administered to an 89-year-old man with new-onset 
psoriasis affecting 60% BSA following a second dose of the 
Moderna vaccine, and the patient recovered after treatment 
[9]. Most patients showed improvement or resolution after 
treatment, and the time to improvement or resolution ranged 
widely, from 7 days to 2 months. Patients with nail psoriasis 
required the longest time to improve (2 months), followed by 
GPP (1 month) and guttate psoriasis (2 weeks). Two patients 
with new-onset guttate psoriasis following the first dose of 
the BioNTech/Pfizer vaccine also experienced a psoriasis 
flare following the second vaccine dose [29, 33]; however, 
one patient with new-onset GPP following the first dose of 
the AstraZeneca vaccine did not experience a psoriasis flare 
after the second dose [36].

In the flare group, various treatments were used to control 
underlying psoriasis, including topical treatments, such as 
topical corticosteroids, topical calcipotriol, and emollients; 
systemic immunomodulatory agents, such as acitretin, cyclo-
sporine, methotrexate, and apremilast; narrow-band UVB 
phototherapy; and biologics, such as tumor necrosis factor-α 

(TNF-α) inhibitors (adalimumab, etanercept, infliximab), 
IL-17 inhibitors (brodalumab, ixekizumab, secukinumab), 
IL-23 inhibitors (guselkumab, risankizumab), IL-12/23 
inhibitors (ustekinumab), and tyrosine kinase 2 (TYK2) 
inhibitor (deucravacitinib). Treatments resulted in stable 
psoriasis control or remission in nine cases (3%) [5, 8, 39, 
40, 54–57, 59]. However, treatment resulted in only partial 
control of chronic and relapsing psoriasis in six cases (1%) 
[26, 41, 47, 53, 58]. To control psoriasis flares following 
vaccination, dosage titration of prior treatments was docu-
mented in three cases (1%) [8, 26, 44]. Six cases (2%) were 
maintained at the dosage used for prior treatments [26, 28, 
38, 43], and 19 patients (7%) were treated with add-on medi-
cations, such as topical agents, phototherapy, or systemic 
therapies, including topical emollients, betamethasone, 
clobetasol propionate, calcipotriol/betamethasone combi-
nation, isoconazole and diflucortolone valerate, systemic 
methylprednisolone, methotrexate, cyclosporine, apremilast, 
infliximab, tildrakizumab, and brodalumab [5, 12, 26, 38, 
46, 52, 53, 59]. Eighteen cases (6%) changed their treat-
ment regimens completely to achieve disease control [11, 12, 
38, 43, 45, 54–58, 60, 61]. Among patients with psoriasis 
flares who were receiving prior treatment with biological 
agents, most (43%) were using IL-17 inhibitors [12, 26, 38, 
49, 50, 58, 61, 62], followed by TNF-α inhibitors (42%) [12, 
26, 38, 43, 47, 49, 50, 62, 63], IL-23 inhibitors (10%) [12, 
43, 49, 50, 62], IL-12/23 inhibitors (4%) [38, 56, 59], and 
TYK2 inhibitor (1%) [40]. Secukinumab [12, 38, 50, 58, 61] 
and adalimumab [12, 26, 38, 50] were the most frequently 
used biological agents. Improvement and resolution were 
achieved for most of the patients, with treatment times rang-
ing from 3 days to 2 months. Six patients (2%) who expe-
rienced psoriasis flares following the first vaccine admin-
istration did not experience another flare episode after the 
second vaccine administration [28, 48, 50]. However, pso-
riasis flares after both vaccine doses were reported in seven 
patients (3%) [5, 9, 38, 41, 50, 52]. No patients died from 
new-onset psoriasis or psoriasis flares following COVID-19 
vaccination in all included studies.

4 � Discussion

In this study, we systematically reviewed all available litera-
ture regarding new-onset psoriasis or psoriasis flares follow-
ing COVID-19 vaccination. A total of 11 studies, including 
35 patients with new-onset psoriasis, and 36 studies, includ-
ing 279 patients with psoriasis flares, were identified and 
included in this study. The most common psoriasis subtype 
observed following vaccination was plaque-type psoriasis. 
mRNA vaccines, including the Moderna and BioNTech/
Pfizer vaccines, were frequently associated with subsequent 
psoriasis episodes. Psoriasis episodes were reported after 
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the first, second, and third vaccine doses, with most epi-
sodes reported following the second dose in the flare group. 
Delayed onset, ranging from 2 to 21 days, was reported for 
the new-onset group, whereas onset ranged from 1 to 90 
days for the flare group. Most patients experienced favorable 
outcomes with improvement or resolution occurring from 
3 days to 4 months following treatment initiation. The pur-
poses of our study were to include and categorize psoriasis 
cases following COVID-19 vaccination and to explore the 
possible association between COVID-19 vaccines and pso-
riasis development.

COVID-19 vaccination may be a triggering factor for pso-
riasis, indicated by the short intervals between vaccination 
and psoriasis onset in the absence of other significant fac-
tors. The potential for vaccines to trigger psoriasis has previ-
ously been suggested for other vaccines, including influenza, 
rubella, Bacillus Calmette-Guerin (BCG), tetanus-diphthe-
ria, and pneumococcal polysaccharide vaccines [50, 64–67]. 
The development of psoriatic skin lesions involves various 
mechanisms. Koebner phenomenon, a characteristic devel-
opment associated with psoriatic skin lesions, may occur 
at the site of skin injury associated with vaccination. IL-6 
can be induced by various components, such as mycobacte-
rial heat shock proteins, and the diphtheria toxoid present in 
BCG, tetanus-diphtheria, and influenza vaccines has been 
linked to the production of Th17 cells, which can further 
aggravate psoriasis [65, 66]. In our study, no specific vac-
cine type was associated with a higher rate of new-onset 
psoriasis, but a large number of psoriasis flares was found 
after mRNA vaccines, including the Moderna and BioN-
Tech/Pfizer vaccines. The most commonly administered 
COVID-19 vaccines rely on adenovirus vectors, mRNA, 
or virus-related proteins, which can trigger Th1 and Th17 
responses [1, 50]. The increased production of TNF-α and 
type I interferon (IFN-I) by CD4+ T cells and plasmacytoid 
dendritic cells (pDC) may also play roles in psoriasis acti-
vation [68–70]. We found that a large number of patients 
(23%) experienced psoriasis flares following the second vac-
cine dose. In addition, three patients in the new-onset group 
(9%) and seven patients in the flare group (3%) experienced 
psoriasis episodes after both the first and second vaccine 
doses. Only one patient in the new-onset group (3%) and six 
patients in the flare group (2%) experienced psoriasis events 
after the first vaccine dose but not after the second vaccine 
dose. However, we could not define any specific factors able 
to predict the occurrence of a psoriasis event due to a lack 
of detailed information provided by many articles. Further 
controlled studies are warranted to unravel the relationship 
between COVID-19 vaccines and psoriasis, including iden-
tifying the potential underlying immunologic reactions.

The COVID-19 pandemic introduced substantial obsta-
cles to the effective management of psoriasis. The safety 
of administering immunomodulators to psoriatic patients 

was a major concern during the COVID-19 pandemic 
[71]. Increasingly available data regarding the response 
to COVID-19 vaccine administration has led to the over-
whelming recommendation that psoriatic patients should 
undergo vaccination regardless of the use of biological 
agents because the benefits associated with preventing 
severe SARS-CoV-2 infection outweigh the potential risk of 
adverse events [20, 21, 72, 73]. According to a population-
based cohort study by Pahalyants et al., immunomodulatory 
biologics are not associated with COVID-19 infection or 
subsequent mortality [74]. Several real-world studies have 
also demonstrated that biologics are safe for the manage-
ment of patients with moderate to severe psoriasis who have 
been vaccinated against COVID-19 [22, 75]. As of Janu-
ary 2022, approximately 12 billion vaccine doses have been 
administered, 140 vaccines have been developed in clinical 
trials, and a number of vaccines have reached approval for 
human use [76]. Among all COVID-19 vaccines, BioNTech/
Pfizer and Moderna vaccines were first authorized for use 
in American and European countries, and were initially rec-
ommended for people older than 16 years and older than 18 
years, respectively. A third COVID-19 vaccine, from Astra-
Zeneca, was then approved in January 2021 for people older 
than 18 years. The initial indications have been extended for 
use in children aged > 6 years and > 5 years in the Moderna 
and BioNTech/Pfizer vaccines, respectively [77, 78]. Out-
side of the US and European Union, China’s Sinovac was 
approved for emergency use in China in July 2020. However, 
major concerns were raised due to the fast-tracked approval 
processes for Sinovac, and both the public and the scientific 
community were skeptical about its safety and efficacy [79]. 
In our study, psoriasis flare was frequently noted following 
mRNA vaccines, especially the BioNTech/Pfizer vaccine. It 
is noteworthy that the result could be biased by the number 
of vaccinations performed with each vaccine, which was 
possibly influenced by the approval time and countries, the 
vaccine’s acceptability to the public, and its extended indica-
tions to children and young adults. In addition, publication 
bias might negatively affect the results of the current study. 
Since the included studies were mostly case reports or case 
series, selective reporting cases with positive findings and 
relatively low level of evidence in each report should be 
noted. Quality assessments ranged from 4 to 7 points for 
case reports and 8 points (fair) for all observational cohort 
studies, respectively, but challenge/rechallenge phenomenon 
and dose–response effect were difficult to assess (Table S2 
and Table S3, see ESM). To elucidate the causal relationship 
between psoriasis and COVID-19 vaccines, more data from 
population-based analysis and pharmacovigilance databases 
are warranted in the future study.

In addition to COVID-19 vaccines, COVID-19 infections 
could also cause psoriasis [80]. Dermatological symptoms 
during COVID-19 infection have been proposed to be related 
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to angiotensin-converting enzyme (ACE) 2, which shows a 
strong affinity for the SARS-CoV-2 spike protein [81, 82]. 
ACE2 hyperactivity in COVID-19 patients has been associ-
ated with a higher incidence of cardiovascular events, in 
addition to the exacerbation of psoriasis [82]. We found past 
histories of SARS-CoV-2 infection in one patient with new-
onset nail psoriasis and six patients with psoriasis flares, all 
of whom developed psoriasis after receiving mRNA vac-
cines. Infection status was revealed in some patients, and 
we noticed that GPP and erythrodermic psoriasis were fre-
quently associated with higher levels of acute-phase reac-
tants as opposed to other types of psoriasis. In our study, 
despite the use of different therapies to control psoriasis, 
severe cases with high PASI scores or large BSA involve-
ment were primarily treated with biological agents, includ-
ing TNF-α inhibitors, IL-17 inhibitors, IL-23 inhibitors, 
IL-12/23 inhibitors, and TYK2 inhibitors. Generally, GPP, 
severe pustular psoriasis, erythrodermic psoriasis, and pso-
riasis with larger skin involvement require the use of one 
or more systemic treatments and require longer to recover 
than plaque or guttate psoriasis. Although the avoidance 
of systemic corticosteroids is typically recommended in 
the treatment of psoriasis vulgaris due to the possibility of 
rebound phenomenon, a recent meta-analysis questioned this 
commonly propagated belief and found low rates of rebound 
flares [83]. Generally, a gradual tapering of systemic cor-
ticosteroids was recommended for psoriatic patients [84]. 
In our study, systemic corticosteroids were administered in 
eight cases during the acute phase of psoriasis (including 
plaque, palmoplantar pustulosis, severe pustular, generalized 
pustular, and erythrodermic psoriasis and PsA) [11, 38, 44, 
52, 61]. Intravenous methylprednisolone administered daily 
at 40–60 mg and oral prednisolone administered daily at 
25–60 mg, in addition to other systemic agents, were used 
for disease control. All cases were successfully treated, with 
improvement and resolution occurring within 4 months and 
with no reported mortality.

This study had some limitations. First, although most of 
the included studies were case reports with detailed docu-
mentation of patients’ clinical conditions, some of the stud-
ies were observational studies or data from retrospective 
database collection that lacked detailed information. Some 
of the results, including vaccine doses, other triggers, labo-
ratory studies, treatments, and disease outcomes, were not 
reported by all studies, which prevented the determination 
of any causal relationships between COVID-19 vaccines and 
psoriasis. Second, severity scores, such as the PASI score, 
NAPSI score, and BSA scale, are important parameters for 
evaluating disease severity in psoriasis patients; however, 
severity assessments were only reported in a limited num-
ber of studies. Detailed documentation of psoriasis disease 
severity at pre-vaccination, post-vaccination, and post-treat-
ment time points is warranted in further studies. Third, a 

limited number of cases reported whether the patient con-
tinued to receive vaccine doses in cases in which psoriasis 
developed after the first dose, and reactions to later vac-
cines were rarely reported. Omicron, the new SARS-CoV-2 
variant, has recently spread worldwide, and the necessity 
of a third vaccine dose has been widely discussed [85, 86]. 
Various governments have promoted the administration of 
a third booster vaccine dose to achieve better coverage and 
protect against Omicron-mediated COVID-19 infection [87]. 
In the current study, only three cases with psoriasis flares 
were reported following a third vaccine dose in the included 
studies. Long-term follow-up of all patients who develop 
psoriasis after vaccination and detailed documentation of 
CAEs after the third COVID-19 vaccine dose are crucial 
for exploring the relationship between COVID-19 vaccines 
and psoriasis onset.

5 � Conclusions

Both new-onset psoriasis and psoriasis flares were reported 
as potential CAEs following COVID-19 vaccination. Pso-
riatic patients may require regular follow-up before and 
after COVID-19 vaccination. More investigations remain 
necessary to elucidate the association between COVID-19 
vaccines and psoriasis and the underlying mechanisms that 
drive the development of psoriasis following vaccination.
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