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Emerging evidence has suggested a link between new-
onset psoriasis and both COVID-19 infection and vacci-
nation, though findings have been limited by small
case numbers and lack of adequate control groups.
This retrospective cohort study used electronic health
records from the US Collaborative Network of TriNetX
from January 2020 to January 2025 to compare the
risk of developing new-onset psoriasis in individuals
with confirmed COVID-19 infection and no vaccination
history vs those vaccinated without prior infection.
Propensity score matching was applied to balance
demographics, comorbidities, and psoriasis risk
factors. The primary outcome was a new diagnosis
of psoriasis (ICD10-CM: L40.0-5) within 3 months
following infection or vaccination. Subgroup analyses
assessed the specific codes L40.0-5 separately.
Kaplan—-Meier survival analysis and Cox proportional
hazards models were used to compare outcomes.
Patients with COVID-19 infection had a significantly
higher risk of developing psoriasis compared with
vaccinated individuals (HR 1.30; 95% CI, 1.14-1.49;
p<0.001). Increased risks were also observed for
psoriatic arthritis and pustulosis palmaris et plan-
taris. These findings suggest a potential triggering
role of infection in psoriasis pathogenesis and support
the safety profile of vaccination. Further studies are
needed to confirm causality and guide clinical deci-
sion-making.

Key words: psoriasis; COVID-19; vaccination.

Submitted Jun 24, 2025. Accepted Dec 11, 2025
Published Jan 8, 2026. DOI: 10.2340/actadv.v106.44217
Acta Derm Venereol 2026; 106: adv44217.

Corr: Philip Curman, MD, PhD, Dermato-Venereology Clinic, Karolinska
University Hospital, Eugeniavdagen 3, SE-17164 Stockholm, Sweden. E-
mail: philip.curman@ki.se

he global COVID-19 pandemic has had a pro-

found impact on healthcare systems worldwide,
presenting significant challenges for both patients
and healthcare providers (1). The rapid development
and widespread distribution of COVID-19 vaccines
have played a crucial role in mitigating the spread
of the virus and preventing severe outcomes. Both

SIGNIFICANCE

In this large, propensity score-matched cohort study,
individuals with COVID-19 infection had a significant-
ly higher risk of developing new-onset psoriasis within
3 months compared with those who received COVID-19
vaccination. These findings provide new, population-level
evidence for a differential risk of psoriasis onset depending
on the type of immune exposure. This study offers a novel
perspective on the relationship between immune triggers
and psoriasis onset. By directly comparing infection and
vaccination, it provides an estimate of the relative frequency
of psoriasis development following these exposures. These
findings may support clinical understanding of psoriasis
risk in the context of infection and vaccination.

COVID-19 infection and vaccination can act as immune
system triggers, potentially influencing the course of
autoimmune and immune-mediated diseases.

Psoriasis is a chronic inflammatory skin disorder with
a well-established association with immune system
triggers. The onset of psoriasis has been strongly linked
to various infections, including the most commonly es-
tablished, streptococcal infections (2), as well as other
bacterial and viral infections (3). Simultaneously, asso-
ciations with different vaccinations, such as influenza,
BCQG, and tetanus-diphtheria vaccines, have also been
reported (4-7).

There are several types of COVID-19 vaccines, in-
cluding mRNA vaccines (such as Pfizer-BioNTech and
Moderna), viral vector vaccines (like AstraZeneca and
Johnson & Johnson), and protein subunit vaccines (8).
Numerous studies, case series, and reports have docu-
mented new-onset psoriasis and flare-ups following
COVID-19 vaccination. A systematic review by Wu et
al. summarized 11 of these studies on new-onset psoriasis
(35 patients) and 36 studies on psoriasis flare-ups (279
patients) (9). Another systematic review by Potestio
et al. included 49 studies with a total of 134 patients,
of whom 27 developed new-onset psoriasis and 107
experienced psoriasis exacerbation (10). A recent syste-
matic review by Karampinis et al. identified 71 patients
with plaque psoriasis flares, 12 patients with new-onset
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psoriasis, and 17 patients with a change in plaque pso-
riasis subtype (11). However, the absence of comparison
groups in these individual studies limits the ability to
draw robust conclusions from the observed associations.

Regarding COVID-19 infection, several reports in-
dicate an elevated risk of developing autoimmune and
chronic inflammatory skin diseases, including psoriasis
(12—15). However, the comparative risk of developing
psoriasis after COVID-19 infection vs COVID-19 vac-
cination remains insufficiently explored.

This study aims to address this critical knowledge
gap by evaluating the risk of psoriasis following
COVID-19 infection compared with COVID-19 vac-
cination. Utilizing real-world data from the TriNetX
Analytics Network, it seeks to provide valuable insights
into the potential associations between these exposures
and the development of psoriasis.

MATERIAL AND METHODS

Study design and data source

A large-scale propensity-score matched retrospective
cohort study using electronic health record (EHR) data
from TriNetX (https://trinetx.com/), a global federa-
ted healthcare database and platform, was performed
(16, 17). Similar previously published protocols were
regarded (15). The TriNetX platform provides secure,
de-anonymized, real-time access to EHRs from several
healthcare organizations (HCOs) on the global level.
In this study, data from the US Collaborative Network,
totalling over 113 million EHRs, was accessed, retrieved,
and analysed in January 2025. Two cohorts were defi-
ned (detailed below): (1) COVID-19 infection and (2)
COVID-19 vaccination. The index event, determining the
start of the study period and entry of each participant in
the study, was defined as an instance of COVID-19 in-
fection or COVID-19 vaccination, respectively (Fig. 1).
To capture the period of the COVID-19 pandemic, only
EHRs documented since 1 January 2020 were included.

Study population definitions

Two cohorts were defined: (1) 1,790,539 individuals
with COVID-19 infection and (2) 1,088,207 indivi-
duals with COVID-19 vaccination. Both cohorts were
defined using a combination of ICD-10CM, LOINC,
SNOMED, CPT, and TNX curated codes indicating
either COVID-19 infection (ICD-10CM: U07.1 or
J12.82) or detection of SARS-CoV-2 RNA, antigen,
or antibodies, or documentation of any form of CO-
VID-19 vaccine or immunization event (Table SI). In the
infection group, all forms of vaccination were excluded
from any time before index until the end of the study
period. Similarly, in the vaccination group, all forms of
COVID-19 infection were excluded similarly. To further
balance the 2 cohorts and provide a fair comparison, all
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participants were drawn from the same pool of eligible
individuals by forcing an occurrence of ICD-10CM:Z00
(“Encounter for general examination without complaint,
suspected or reported diagnosis™) at any time at least 3
months before index. Only individuals 18 years and older
at index were considered.

Covariates

Extensive propensity-score matching (PSM) was perfor-
med to reduce confounding by balancing both cohorts for
known and potential confounding factors. A total of 42
covariates, including demographics (e.g., age at index,
sex, race), somatic diseases, psychiatric disorders, and
risk factors for psoriasis such as nicotine dependence,
obesity, streptococcal infections, and medications were
included in the PSM (Table SII). In sensitivity analysis
S4 with altered cohort definitions (see below), a limited
number of covariates (n=12) was used due to computa-
tional limitations as a result of the larger total cohort size.

Outcomes and analyses

ICD-10CM codes were used to define the study outco-
mes. As primary outcome a composite outcome “any
psoriasis” (L40.0-5) was defined, excluding unspecified/
other psoriasis codes (e.g., L40.8-9). For subgroup
analysis the outcomes were: psoriasis vulgaris (L40.0),
guttate psoriasis (L40.4), arthropathic psoriasis (L40.5),
generalized pustular psoriasis (L40.1), and acrodermatitis
continua (L40.2). The data were coded and collected in
the United States. In the ICD-10CM system, code L40.3
is a subcategory of L40 (Psoriasis) and is specifically
defined as pustulosis palmaris et plantaris (PPP). The
term “PPP* is used inconsistently across authors and
regions and remains a subject of ongoing controversy,
particularly regarding its distinction from palmoplantar
pustular psoriasis and whether it represents 1 entity as
psoriasis-related disease or a localized form of pustular
psoriasis. As the ICD-10CM system does not further
differentiate, code L40.3 reflects a broader, inclusive
approach to classification within ICD-10CM (18-24).
The primary analysis investigated outcomes between
7 and 90 days after index. The short time window was
chosen to precisely capture acute immune reactions and
reduce the influence of confounders. It is also in line
with previously published literature reporting time until
onset after vaccination (25). To evaluate the robustness of
findings across varying follow-up lengths, we performed
additional sensitivity analyses with shorter windows: S1
(7-30 days), S2 (7-45 days), and S3 (7—60 days), pro-
gressively extending the follow-up time. S4 removed the
forced Z00 requirement to increase cohort size, and S5
ensured follow-up by requiring a post-index healthcare
visit after 1 week to 6 months, with the exclusion of any
deceased patient due to the increased mortality rates in
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TriNetX US-collaborative network
N =114,511,177; 69 HCOS

Documentation after January 152020

Covid-19 infection:

» Index event: Covid-19 infection

+ (ICD-10CM: U07.1 or J12.82, detection of
SARS-Cov2-RNA, antigen or antibodies)

» Baseline visit Z.00 (encounter for general
examination without complaint) 3 months prior

* No vaccination prior and 3 months after index
event

» Age > 18 years

e N=1,789,179

Covid-19 vaccination:

* Index event: Covid-19 vaccination

* (Procedure code for application of any Covid-19
vaccine, including mRNA and adenovirus)

« Baseline visit Z.00 (encounter for general
examination without complaint) 3 months prior

* No infection prior and 3 months after index
event

e Age > 18 years

e N=1,114,501

Propensity score matching:

» Demographics, comorbidities and medications

Avelumab, Dostarlimab
¢ N after matching = 1,075,507 in each cohort

» Age at Index, Female, White, Black or African American, Hispanic or Latino

* Non-steroidal anti-inflammatory drugs, Benzodiazepines, Betablockers, ACE inibitors, Bupropion,
Terbinafine, Hydroxychloroquine, Chloroquine, Lithium salts, Rituximab, Pembrolizumab, Interferon
alfa-2b, Interferon beta-1a, Nivolumab, Ipilimumab, Durvalumab, Atezolizumab, Cemiplimab,

Outcomes:
» Psoriasis (ICD-10CM: L40.0-5)

» Subgroup analyses: Psoriasis vulgaris (ICD-10CM: L40.0), Guttate psoriasis (ICD-10CM: L40.4),
Arthropathic psoriasis (ICD-10CM: L40.5), Generalized pustular psoriasis (ICD-10CM: L40.1),
Acrodermatitis continua (ICD-10CM: L40.2), Pustulosis palmaris et plantaris (ICD-10CM: L40.3)

Fig. 1. Flowchart depicting the study outline. Electronic health records (EHR) were accessed from the United States Collaborative Network database
of TriNetX. EHRs with documentation of COVID-19 infection or vaccination after 1 January 2020 and aged 18 or older were included. Extensive 1:1
propensity-score matching was performed. Groups were compared with each other by risk and survival analyses.

COVID-19. Note that any outcomes during the first week
weres removed in all analyses to mitigate potential im-
mediate detection bias.

Statistical considerations

Logistic regression analysis was used to generate a
propensity score for each patient (with exposure as the
dependent variable) using Python (https://www.python.
org/) and the scikit-learn package (https://scikit-learn.
org/). PSM was performed 1:1 using the greedy nearest
neighbour approach with a cut-off distance of 0.1 pooled
standard deviations of the logit of the propensity score.
The matrix row order was randomized after data retrieval.
Differences in baseline characteristics for continuous
variables were compared by ¢-test and for binary or
categorical variables by z-test. Survival analyses were
performed using Kaplan—Meier (KM) analysis. The
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proportional hazards assumption was tested by the coxph
function in R’s Survival package (R Foundation for Sta-
tistical Computing, Vienna, Austria) using Schoenfeld
residuals and y? tests. KM curves were compared using
the log-rank test; p-values were adjusted for multiple
testing by the Holm-Sidak correction. A univariate Cox
proportional hazards regression was used to express
hazard ratios (HR)s with 95% confidence intervals (CIs).
Any individuals with outcomes prior to the index event
were excluded in all analyses, with exclusion taking
place after PSM. Analyses were performed on the Tri-
NetX platform.

Ethics statement

TriNetX contains solely anonymized data that is pre-
sented only in aggregated form, complying with the
de-identification standard as defined by the US Health
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Insurance Portability and Accountability Act (HIPAA)
in section §164,514(a). All data access and analysis
took place behind firewalls on the secure servers of
the participating HCOs. TriNetX is certified to the ISO
27001:2013 standard and maintains an Information Se-
curity Management System to ensure rigorous protection
of all data. The use of the TriNetX platform for research
was approved by the Swedish Ethical Review Authority
(diary number 2025-03805-02).

RESULTS

Study population characteristics

Data from a total of 113,055,731 patients from 67 US
HCOs were screened. The number of study participants
after successful PSM were 1,075,507 each for the in-

fection and vaccination cohorts (see Fig. 1). Baseline
characteristics and all matching variables, derived from
the primary analysis, are listed in Table I. Differences
in matching covariates were considerably reduced after
PSM. The mean follow-up times between compared co-
horts were similar for all comparisons (data not shown).

Increased risk of psoriasis following COVID-19
infection compared with vaccination

The incidence of the primary outcome “any psoriasis”
was higher after COVID-19 infection (0.046%) than
after vaccination (0.035%). The hazard ratio was 1.30
(95% CI: 1.14-1.49; adjusted p <0.001), indicating a
significantly increased risk following infection.

When examining specific psoriasis subtypes, arth-
ropathic psoriasis (L40.5) showed the highest risk

Table I. Baseline characteristics for the primary analysis (1 week-3 months)

Before matching

After matching

COVID-19 COVID-19 COVID-19 COVID-19
Characteristic infection vaccination SD infection vaccination SD
Number of participants 1,789,179 1,114,501 - 1,075,507 1,075,507 -
Demographics
Age at Index (years, SD) 46.5+£22.5 54+18.8 0.364 54.2+19.2 53.5+18.8 0.041
Female (n) 1,029,642 588,628 0.095 585,637 575,865 0.018
White (n) 1,209,556 718,455 0.066 720,685 706,050 0.029
Black or African American (n) 268,627 125,520 0.111 122,209 124,871 0.008
Hispanic or Latino (n) 158,074 158,074 0.041 98,868 104,771 0.019
Diagnoses
Overweight and obesity (n) 504,225 313,976 0.001 314,301 305,722 0.018
Nicotine dependence (n) 189,700 131,670 0.038 126,651 126,276 0.001
Streptococcus group A infections (n) 2,682 1,329 0.008 1,256 1,303 0.001
Family history of skin diseases (n) 3,007 1,350 0.012 1,197 1,338 0.004
Endocrine, nutritional and metabolic diseases (n) 1,156,928 786,751 0.127 769,549 755,165 0.029
Cardiovascular diseases (n) 886,579 625,790 0.132 607,894 599,652 0.015
Respiratory system diseases (n) 1,190,534 638,215 0.192 648,796 630,026 0.036
Genitourinary system diseases (n) 1,009,629 644,589 0.028 642,230 622,458 0.037
Digestive system diseases (n) 1,042,954 652,778 0.006 636,395 630,530 0.011
Blood-related diseases (n) 497,034 307,125 0.005 306,719 299,325 0.015
Infections (n) 804,976 430,845 0.129 430,779 423,097 0.015
Neoplasms (n) 573,383 444,064 0.163 425,411 420,562 0.009
Musculoskeletal system and connective tissue diseases (n) 1,209,927 789,406 0.069 780,359 760,231 0.042
Nervous system diseases (n) 932,531 611,609 0.055 606,455 589,854 0.031
Injuries and poisoning (n) 947,068 550,139 0.071 571,351 533,553 0.070
Mental, behavioural, and neurodevelopmental disorders (n) 871,597 549,359 0.012 546,000 530,696 0.028
External causes of morbidity (n) 517,519 296,974 0.051 310,815 287,932 0.047
Medications
Non-steroidal anti-inflammatory drugs (n) 911,575 541,348 0.048 535,542 526,179 0.017
Benzodiazepines (n) 651,849 466,078 0.111 450,624 445,021 0.011
Betablockers (n) 441,681 304,543 0.060 298,918 294,161 0.010
ACE inhibitors (n) 292,777 227,913 0.106 217,199 216,389 0.002
Bupropion (n) 122,511 79,133 0.010 78,514 76,934 0.006
Terbinafine (n) 36,993 27,391 0.026 25,743 26,078 0.002
Hydroxychloroquine (n) 24,489 14,258 0.008 14,128 14,011 0.001
Lithium salts (n) 6,936 5,133 0.011 4,831 4,873 0.001
Rituximab (n) 6,857 4,031 0.004 4,079 3,972 0.002
Pembrolizumab (n) 1,509 1,193 0.007 1,126 1,155 0.001
Interferon beta-1a (n) 1,179 806 0.002 758 789 0.001
Chloroquine (n) 1,013 789 0.006 714 749 0.001
Nivolumab (n) 792 666 0.007 622 632 0.000
Ipilimumab (n) 347 307 0.005 264 295 0.002
Durvalumab (n) 292 225 0.003 229 213 0.001
Atezolizumab (n) 258 214 0.004 206 204 0.000
Interferon alpha-2b (n) 197 168 0.004 145 157 0.001
Cemiplimab (n) 40 30 0.001 32 26 0.001
Avelumab (n) 33 21 0.000 25 21 0.001
Dostarlimab (n) 10 10 0.001 10 10 0

SD: standard differentiation.
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difference in patients with infection compared with
vaccination, with an HR of 1.44 (1.18-1.77) and an
adjusted p-value of <0.001. Additionally, PPP (L40.3)
demonstrated a statistically significant increased risk in
patients with infection compared with vaccination (HR
1.34, 1.05-1.71).

Trends for increased risks of other psoriasis subtypes
were observed, albeit not statistically significant: psoria-
sis vulgaris (L40.0) (HR 1.21, 1.02—1.45), generalized
pustular psoriasis (L40.1) (HR 1.28, 0.98—1.68), guttate
psoriasis (L40.4) (HR 1.14, 0.88-1.47), and acroder-
matitis continua (L40.2) (HR 1.24, 0.94-1.63) (Fig. 2).

Consistently elevated risk of psoriasis after COVID-19
infection compared with vaccination across different
Sfollow-up windows

In sensitivity analysis 1 (follow-up 1 week—1 month),
patients with COVID-19 infection had a significantly
higher risk of any psoriasis (HR 1.56, 1.22-2.00), arth-
ropathic psoriasis (HR 1.73, 1.19-2.52), and PPP (HR
1.85, 1.19-2.86). No significant differences were found
for other subtypes.

Also in sensitivity analysis 2 (follow-up 1 week—1.5
months), the risk of any psoriasis remained higher in
patients with infection (HR 1.40, 1.15-1.70), with sig-
nificant increases for arthropathic psoriasis (HR 1.48,
1.10-1.99) and PPP (HR 1.86, 1.31-2.65) compared with
patients with vaccination. Also the risk for generalized
pustular psoriasis (HR 1.67, 1.13-2.46) was higher in
patients with infection compared with vaccination in
this follow-up period.

In sensitivity analysis 3 (follow-up 1 week—2 months),
infection was associated with a significantly higher risk of
any psoriasis (HR 1.40, 1.19—-1.65), arthropathic psoriasis
(HR 1.46, 1.14-1.88), and PPP (HR 1.80, 1.32-2.45) but
also generalized pustular psoriasis (HR 1.71, 1.21-2.42)
and acrodermatitis continua (HR 1.65, 1.16-2.33).

In sensitivity analysis 4 (without baseline visit), the
risk of any psoriasis was higher in infection (HR 1.45,

Infection

Vaccination

1.32-1.61), with significant increases for psoriasis vul-
garis (HR 1.37, 1.20-1.57), arthropathic psoriasis (HR
1.60, 1.39-1.84), generalized pustular psoriasis (HR
1.32, 1.07-1.62), and PPP (HR 1.331.11-1.59).

In S5 (ensured follow-up), infection was associated
with a significantly higher risk of any psoriasis (HR
1.27,1.11-1.45), psoriasis vulgaris (HR 1.26, 1.06—1.51),
arthropathic psoriasis (HR 1.33, 1.08-1.64), and PPP
(HR 1.42, 1.11-1.81) (Fig. 3).

DISCUSSION

This is the first large-scale study comparing the risk of
new onset of psoriasis following COVID-19 infection
compared with COVID-19 vaccination. A significantly
elevated risk to develop the composite endpoint psoriasis,
as well as the subgroups PPP and arthropathic psoriasis,
was observed after infection compared with vaccination.
These risks persisted in all sensitivity analyses.

The incidence of psoriasis in the general population
of the United States was 0.064% per year, which cor-
responds to approximately 0.016% over 3 months (26).
In our study, the overall onset rate within 3 months was
0.046% in the infected cohort and 0.035% in the vac-
cinated cohort.

The higher risk of developing psoriasis after a
COVID-19 infection compared with vaccination could be
attributed to the stronger and often dysregulated immune
response triggered by the infection. COVID-19 infec-
tion can lead to a hyperinflammatory state and cytokine
storm, which are characterized by the excessive release of
pro-inflammatory cytokines such as IL-16, IL-6, TNF-q,
and IL-17 (27-30). These cytokines are known to play a
central role in the pathogenesis of psoriasis (31).

In contrast, COVID-19 vaccines induce a more tar-
geted immune response that, while capable of causing
inflammatory reactions, is generally less intense and
more controlled than the immune response elicited by
natural infection (32, 33). Serum levels of IL-6, TNF-a,
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Fig. 2. Association of COVID-19 infection with increased risk of psoriasis, arthropathic psoriasis,, and pustulosis palmaris et plantaris
compared with COVID-19 vaccination. Patients with documented COVID-19 infection or vaccination were compared with each other by risk and
survival analyses after propensity-score matching. The total numbers of patients identified, as well as the observed risk (in %), are shown. Bars represent
hazard ratios (HR) with confidence intervals, adjusted p-values of log-rank tests are shown.
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Infection Vaccination Hazard ratio pvalue
% | outcomeltotal % | outcomeltotal (95% Cl)
Any Psoriasis | 0.015 | 160/1,054,044 0.009 | 103/1,054,383 1.56 (1.22,2.00) <0.001 : [
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Pustulosis palmaris et plantaris - 0.005 | 57/1,061,286 0.003 | 31/1,060,650 1.85 (1.19,2.86) 0.015 e
Any Psoriasis - 0.024 | 241/1,014,953 0.017 | 173/1,015,412 1.40 (1.15,1.70) 0.001 ; —o—i
Psoriasis vulgaris - 0.014 | 140/1,019,553 0.010 | 105/1,019,683 1.34 (1.04,1.73) 0.111 :}—9—1
Guttate psoriasis-|  0.007 | 68/1,021,976 0.005 | 52/1,021,643 1.31(0.92,1.89) 0.645 l-‘r—0—|
Arthropathic psoriasis - 0.010 | 106/1,024,482 0.007 | 72/1,025,132 1.48 (1.10,2.00) 0.039 : —eo—
Generalized pustular psoriasis 4 0.007 | 68/1,022,198 0.004 | 41/1,021,940 1.67 (1.13,2.46) 0.027 : ——
Acrodermatitis continua-|  0.006 | 65/1,022,351 0.004 | 42/1,022,106 1.56 (1.06,2.29) 0.139 : e O]
Pustulosis palmaris et plantaris - 0.009 | 89/1,021,787 0.005 | 48/1,021,473 1.86 (1.31,2.65) <0.001 : ——
Any Psoriasis - 0.031 | 332/1,054,044 0.023 | 238/1,054,383 1.40 (1.19,1.65) <0.001 : —o—
Psoriasis vulgaris 4 0.018 | 194/1,058,896 0.013 | 138/1,058,805 1.41(1.13,1.76) 0.006 } —o—
Guttate psoriasis{  0.008 | 87/1,061,482 0.006 | 64/1,060,814 1.36 (0.99,1.88) 0.344 l‘—0—|
Arthropathic psoriasis 4 0.014 | 150/1,063,456 0.009 | 103/1,064,160 1.46 (1.14,1.88) 0.014 : —o—
Generalized pustular psoriasis 4 0.008 | 87/1,061,701 0.005 | 51/1,061,124 1.71(1.21,2.42) 0.008 : ==
Acrodermatitis continua-|  0.008 | 82/1,061,862 0.005 | 50/1,061,290 1.65 (1.16,2.34) 0.029 | ——
Pustulosis palmaris et plantaris 4 0.010| 111/1,061,286 0.006 | 62/1,060,650 1.80 (1.32,2.45) <0.001 : —e—
Any Psoriasis 4 0.029 | 943/3,199,555 0.021 | 663/3,199,852 1.45(1.32,1.61) <0.001 \[ gl
Psoriasis vulgaris 4 0.015 | 488/3,208,246 0.011 | 363/3,207,631 1.37 (1.20,1.57) <0.001 : o
Guttate psoriasis{  0.007 | 220/3,212,077 0.006 | 191/3,210,617 1.18(0.97,1.43) 0.518 I:—O—i
Arthropathic psoriasis - 0.015 | 488/3,214,044 0.009 | 313/3,215,449 1.60 (1.39,1.84) <0.001 : o
Generalized pustular psoriasis 4 0.006 | 206/3,212,395 0.005 | 159/3,211,120 1.32(1.07,1.62) 0.041 : —o—
Acrodermatitis continua - 0.006 | 192/3,212,640 0.005 | 152/3,211,343 1.29 (1.04,1.59) 0.111 }|—0—|
Pustulosis palmaris et plantaris - 0.008 | 262/3,211,776 0.006 | 201/3,210,285 1.33(1.11,1.60) 0.009 l —o—
Any Psoriasis {  0.047 | 464/990,575 0.038 | 373/990,725 1.27 (1.11,1.45) <0.001 : o
Psoriasis vulgaris - 0.028 | 279/995,086 0.023 | 225/995,037 1.26 (1.06,1.50) 0.037 : —o—
Guttate psoriasis -{  0.013 | 128/997,525 0.011| 110/996,986 1.18 (0.92,1.53) 0.779 I-:—0—|
Arthropathic psoriasis 4 0.020 | 204/999,575 0.016 | 156/1,000,012 1.33(1.08,1.64) 0.021 I—o—i
Generalized pustular psoriasis 4 0.012 | 123/997,746 0.009 | 89/997,277 1.41(1.07,1.85) 0.068 : ===
Acrodermatitis continua - 0.012 | 118/997,904 0.009 | 87/997,441 1.38 (1.05,1.82) 0.126 :!—O—l
Pustulosis palmaris et plantaris | 0.016 | 155/997,374 0.0113 ] 111/996,816 1.42 (1.11,1.81) 0.009 : —o—
1 2 3
Hazard ratio (95% Cl)

Fig. 3. Higher risks of psoriasis following COVID-19 infection compared with COVID-19 vaccination confirmed by five sensitivity analyses.

To evaluate the study’s robustness, 5 different sensitivity analyses were incorporated (S1: outcomes 7-30 days, S2: outcomes 7-45 days, S3: outcomes

7-60 days, S4: outcomes 7-30 days with removal of forced ICD-10CM:Z00 prior to index, increasing cohort sizes more than threefold, and S5: outcomes
7-30 days with ensured follow-up, defined by the documentation of at least 1 healthcare visit 1 week to 6 months after index, with the exclusion of any
deceased patient due to the increased mortality rates in COVID-19). Significant risk differences were observed for “any psoriasis”, arthropathic psoriasis,
and pustulosis palmaris et plantaris. Total numbers of patients at risk identified, as well as observed risks in percentages are shown. Bars represent
hazard ratios (HR) with confidence intervals; adjusted p-values of log-rank tests are shown.

and IL-8 were significantly lower in vaccinated individu-
als compared with those who had recovered from severe

COVID-19 infection (34).

We found a significantly increased risk of PPP after
COVID-19 infection compared with vaccination in all
sensitivity analyses. Previously, there have been reports
concerning the new onset of pustular dermatoses after
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COVID-19 infection (14, 35). However, there was no sig-
nificantly increased risk of generalized pustular psoriasis

in the infection compared with the vaccination group.

COVID-19 infection has previously been reported
to be associated with psoriatic arthritis flares (36-38).
Similarly, the more robust immune activation induced
by infection as opposed to vaccination may contribute
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to the reactivation of inflammatory pathways in predis-
posed individuals.

In this study, we chose to compare individuals with
documented COVID-19 infection but no vaccination with
those who received a COVID-19 vaccination and had
no documented infection. A third group without either
exposure was deliberately not included as we considered
it unlikely that a substantial portion of the population
remained entirely unexposed to SARS-CoV-2 during the
pandemic. Asymptomatic or mild infections frequently
went undetected and unrecorded, making it difficult to
reliably define a truly unexposed group.

It is also important to acknowledge that individuals in
the vaccination group may have experienced unrecor-
ded COVID-19 infections that were not captured in the
data. However, any such infections were likely mild or
asymptomatic, as more severe cases would typically be
coded. Thus, the vaccination group may be more accura-
tely characterized as representing individuals who were
vaccinated, with or without concurrent mild infection.
This limitation should be considered when interpreting
the findings, particularly regarding the attribution of risk
specifically to vaccination. If anything, such misclas-
sification would likely result in the true risk differences
being even greater.

In general, it is important to recognize that incomplete
recording of both infections and vaccinations, parti-
cularly early in the pandemic, is an inherent limitation
of real-world data. However, this effect is likely to be
at least partially compensated by the large sample size.

Importantly, our findings do not establish causality. It
is possible that individuals who chose to be vaccinated
differed systematically from those who became infected.
We sought to minimize this risk of confounding through
extensive propensity-score matching, which included not
only known risk factors for psoriasis but also a broad
range of comorbidities, medication, and external factors
of morbidity.

It must also be accounted for that individuals with
acute infections, which are potential triggers of psoriasis,,
might have had COVID-19 vaccination deferred, which
could introduce selection bias towards healthier individu-
als in the vaccinated cohort. Moreover, the classification
of psoriasis subtypes relies on diagnostic coding, which
may be subject to inaccuracies or inconsistencies in clini-
cal practice. The severity of psoriasis was not possible to
assess as the TriNetX database includes diagnostic codes
and visit-related data only, without validated severity
measures. Further limitations of the study include poten-
tial residual confounding and the observational nature of
the data, which inherently carries biases.

Together, limitations of the TriNetX database include
variability in diagnostic coding across participating healt-
hcare organizations, the inability to verify the accuracy or
completeness of recorded diagnoses, and the lack of infor-
mation on care received outside contributing institutions,
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as well as differences in healthcare-seeking behaviour.
Additionally, clinical details such as laboratory parameters
and disease activity measures are not systematically cap-
tured, limiting the granularity of clinical characterization.

A major strength of our study is the use of a large,
real-world cohort. Extensive propensity-score match-
ing and multiple sensitivity analyses were employed to
minimize confounding and ensure the stability of the
results. Additionally, a stringent definition of psoriasis
was used, excluding codes for other and unspecified
types. Importantly, this study addresses a highly relevant
clinical question: as COVID-19 infection and vaccination
continue to impact global populations, understanding
their differential effects on chronic inflammatory diseases
such as psoriasis is critical for patient counselling, risk
assessment, and public health strategies.

In summary, this is the first large-scale study directly
comparing the risk of new-onset psoriasis following
COVID-19 infection vs vaccination. Our results suggest
that vaccination may not only protect against COVID-19
infection itself but could also potentially reduce the risk
of chronic inflammatory diseases such as psoriasis that
may be triggered by infection.

Future observational studies and meta-analyses are
warranted to confirm these observations and to further
investigate the immunopathological mechanisms un-
derlying the differential risks associated with infection
and vaccination.

ACKNOWLEDGEMENTS

This work was supported by the Cluster of Excellence “Preci-
sion Medicine in Chronic Inflammation” (EXC 2167), Indivi-
dual Research Grant LU 877/25-1 and the Clinician Scientist
School Liibeck of the Deutsche Forschungsgemeinschaft and the
Schleswig-Holstein Excellence-Chair Program from the State of
Schleswig-Holstein. PC was supported by Region Stockholm, the
Tore Nilson Foundation, and Karolinska Institutet.

Data availability statement: The data underlying this article were
provided by TriNetX under licence and with permission. Data
sharing upon request to TriNetX via the corresponding author.

Ethics declaration and trial registry information: The use of the
TriNetX platform for research was approved by the Swedish
Ethical Review Authority (diary number 2025-03805-02).

Disclosure statements: SP, HO, HZ, and RJL have received tra-
vel grants from TriNetX. All other authors declare no relevant
conflicts of interest.

REFERENCES

1. Global age-sex-specific mortality, life expectancy, and population
estimates in 204 countries and territories and 811 subnational
locations, 1950-2021, and the impact of the COVID-19 pan-
demic: a comprehensive demographic analysis for the Global
Burden of Disease Study 2021. Lancet 2024; 403: 1989-2056.
https://doi.org/10.1016/S0140-6736(24)00476-8

2. Telfer NR, Chalmers RJ, Whale K, Colman G. The role of
streptococcal infection in the initiation of guttate psoriasis.
Arch Dermatol 1992; 128: 39-42. https://doi.org/10.1001/
archderm.1992.01680110049004


http://medicaljournalssweden.se/actadv
https://doi.org/10.1016/S0140-6736(24)00476-8
https://doi.org/10.1001/archderm.1992.01680110049004
https://doi.org/10.1001/archderm.1992.01680110049004

ActaDV

ActaDV

8/8

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

S. L. PreuB et al. "COVID-19 infection vs vaccination and risk of psoriasis”

. Lee EB, Wu KK, Lee MP, Bhutani T, Wu 1J. Psoriasis risk factors

and triggers. Cutis 2018; 102: 18-20.

. Gunes AT, Fetil E, Akarsu S, Ozbagcivan O, Babayeva L.

Possible triggering effect of influenza vaccination on pso-
riasis. J Immunol Res 2015; 2015: 258430. https://doi.
org/10.1155/2015/258430

. Takayama K, Satoh T, Hayashi M, Yokozeki H. Psoriatic skin

lesions induced by BCG vaccination. Acta Derm Venereol 2008;
88: 621-622. https://doi.org/10.2340/00015555-0496

. Shin MS, Kim SJ, Kim SH, Kwak YG, Park H]. New onset gut-

tate psoriasis following pandemic H1N1 influenza vaccination.
Ann Dermatol 2013; 25: 489-492. https://doi.org/10.5021/
ad.2013.25.4.489

. Macias VC, Cunha D. Psoriasis triggered by tetanus-diphtheria

vaccination. Cutan Ocul Toxicol 2013; 32: 164-165. https://
doi.org/10.3109/15569527.2012.727936

. Rahman MM, Masum MHU, Wajed S, Talukder A. A comprehen-

sive review on COVID-19 vaccines: development, effectiveness,
adverse effects, distribution and challenges. Virusdisease 2022;
33: 1-22. https://doi.org/10.1007/s13337-022-00755-1

. Wu PC, Huang IH, Wang CW, Tsai CC, Chung WH, Chen CB.

New onset and exacerbations of psoriasis following COVID-19
vaccines: a systematic review. Am J Clin Dermatol 2022; 23:
775-799. https://doi.org/10.1007/s40257-022-00721-z
Potestio L, Battista T, Cacciapuoti S, Ruggiero A, Martora F,
Fornaro L, et al. New onset and exacerbation of psoriasis fol-
lowing COVID-19 vaccination: a review of the current know-
ledge. Biomedicines 2023; 11: 2191. https://doi.org/10.3390/
biomedicines11082191

Karampinis E, Papadopoulou MM, Chaidaki K, Georgopoulou KE,
Magaliou S, Roussaki Schulze AV, et al. Plaque psoriasis exacer-
bation and COVID-19 vaccination: assessing the characteristics
of the flare and the exposome parameters. Vaccines (Basel)
2024; 12: 178. https://doi.org/10.3390/vaccines12020178
Wollina U, Karadag AS, Rowland-Payne C, Chiriac A, Lotti T.
Cutaneous signs in COVID-19 patients: a review. Dermatol
Ther 2020; 33: e13549. https://doi.org/10.1111/dth.13549
Hileman CO, Malakooti SK, Patil N, Singer NG, McComsey
GA. New-onset autoimmune disease after COVID-19. Front
Immunol 2024; 15: 1337406. https://doi.org/10.3389/
fimmu.2024.1337406

Goyal PK, Mohammed TO, Mahmoud A, Zaidi AJ, Nguyen CV.
COVID-19 infection leading to acute pustular dermatoses. Arch
Dermatol Res 2023; 315: 685-697. https://doi.org/10.1007/
s00403-022-02450-z

Curman P, Kridin K, Zirpel H, Hernandez G, Akyuz M, Thaci D,
et al. COVID-19 infection is associated with an elevated risk
for autoimmune blistering diseases while COVID-19 vaccina-
tion decreases the risk: a large-scale population-based cohort
study of 112 million individuals. J Am Acad Dermatol 2025;
92: 452-463. https://doi.org/10.1016/j.jaad.2024.10.063
Palchuk MB, London JW, Perez-Rey D, Drebert ZJ, Winer-Jones
JP, Thompson CN, et al. A global federated real-world data and
analytics platform for research. JAMIA Open 2023; 6: 0oad035.
https://doi.org/10.1093/jamiaopen/ooad035

Ludwig RJ, Anson M, Zirpel H, Thaci D, Olbrich H, Bieber K, et
al. A comprehensive review of methodologies and application
to use the real-world data and analytics platform TriNetX.
Front Pharmacol 2025; 16: 1516126. https://doi.org/10.3389/
fphar.2025.1516126

Murakami M, Terui T. Palmoplantar pustulosis: current un-
derstanding of disease definition and pathomechanism. J
Dermatol Sci 2020; 98: 13-19. https://doi.org/10.1016/j.
jdermsci.2020.03.003

Navarini AA, Burden AD, Capon F, Mrowietz U, Puig L, Kdks S,
et al. European consensus statement on phenotypes of pustular
psoriasis. J Eur Acad Dermatol Venereol 2017; 31: 1792-1799.
https://doi.org/10.1111/jdv.14386

Yamamoto T. Similarity and difference between palmoplan-
tar pustulosis and pustular psoriasis. J Dermatol 2021; 48:
750-760. https://doi.org/10.1111/1346-8138.15826
Misiak-Galazka M, Zozula J, Rudnicka L. Palmoplantar pustu-
losis: recent advances in etiopathogenesis and emerging
treatments. Am J Clin Dermatol 2020; 21: 355-370. https://
doi.org/10.1007/s40257-020-00503-5

Acta Derm Venereol 2026

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Twelves S, Mostafa A, Dand N, Burri E, Farkas K, Wilson R, et
al. Clinical and genetic differences between pustular psoriasis
subtypes. J Allergy Clin Immunol 2019; 143: 1021-1026.
https://doi.org/10.1016/j.jaci.2018.06.038

Passeron T, Perrot JL, Jullien D, Goujon C, Ruer M, Boyé T, et
al. Treatment of severe palmoplantar pustular psoriasis with
bimekizumab. JAMA Dermatol 2024; 160: 199-203. https://
doi.org/10.1001/jamadermatol.2023.5051

Bissonnette R, Sudrez-Farifias M, Li X, Bonifacio KM, Brodmer-
kel C, Fuentes-Duculan J, et al. Based on molecular profiling
of gene expression, palmoplantar pustulosis and palmoplantar
pustular psoriasis are highly related diseases that appear to be
distinct from psoriasis vulgaris. PLoS One 2016; 11: e0155215.
https://doi.org/10.1371/journal.pone.0155215

Stander S, Zirpel H, Bujoreanu F, Tatu AL, Ludwig RJ, Thagi D.
Case report: Clinical features of COVID-19 vaccine-induced
exacerbation of psoriasis — a case series and mini review. Front
Med (Lausanne) 2022; 9: 995150. https://doi.org/10.3389/
fmed.2022.995150

Burshtein J, Strunk A, Garg A. Incidence of psoriasis among
adults in the United States: a sex- and age-adjusted population
analysis. J Am Acad Dermatol 2021; 84: 1023-1029. https://
doi.org/10.1016/j.jaad.2020.11.039

de Carvalho Braga G, Francisco GR, Bagatini MD. Current tre-
atment of Psoriasis triggered by Cytokine Storm and future
immunomodulation strategies. J Mol Med (Berl) 2024; 102:
1187-1198. https://doi.org/10.1007/s00109-024-02481-1
Dorgham K, Quentric P, Gokkaya M, Marot S, Parizot C, Sauce
D, et al. Distinct cytokine profiles associated with COVID-19
severity and mortality. J Allergy Clin Immunol 2021; 147:
2098-2107. https://doi.org/10.1016/j.jaci.2021.03.047
Huang C, Wang Y, Li X, Ren L, Zhao ], Hu Y, et al. Clinical featu-
res of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet 2020; 395: 497-506. https://doi.org/10.1016/
S0140-6736(20)30183-5

Tan M, Liu Y, Zhou R, Deng X, Li F, Liang K, et al. Immunopat-
hological characteristics of coronavirus disease 2019 cases in
Guangzhou, China. Immunology 2020; 160: 261-268. https://
doi.org/10.1111/imm.13223

Zhou X, Chen Y, Cui L, Shi Y, Guo C. Advances in the pathoge-
nesis of psoriasis: from keratinocyte perspective. Cell Death Dis
2022; 13: 81. https://doi.org/10.1038/s41419-022-04523-3
Arunachalam PS, Scott MKD, Hagan T, Li C, Feng Y, Wimmers
F, et al. Systems vaccinology of the BNT162b2 mRNA vac-
cine in humans. Nature 2021; 596: 410-416. https://doi.
org/10.1038/s41586-021-03791-x

Wang Y, Wang X, Luu LDW, Li J, Cui X, Yao H, et al. Single-cell
transcriptomic atlas reveals distinct immunological responses
between COVID-19 vaccine and natural SARS-CoV-2 infection.
J Med Virol 2022; 94: 5304-5324. https://doi.org/10.1002/
jmv.28012

Rubin SC, Zacks N, Wand O, Freund O, Gershman E, Breslav-
sky A, et al. Cytokine fingerprint differences following infec-
tion and vaccination: what can we learn from COVID-19? Eur
Cytokine Netw 2024; 35: 13-19. https://doi.org/10.1684/
ecn.2024.0494

Sugiura K, Fujita H, Komine M, Yamanaka K, Akiyama M.
The role of interleukin-36 in health and disease states. J Eur
Acad Dermatol Venereol 2024; 38: 1910-1925. https://doi.
org/10.1111/jdv.19935

Zhou Q, Vadakekolathu J, Watad A, Sharif K, Russell T, Rowe H,
et al. SARS-CoV-2 infection induces psoriatic arthritis flares and
enthesis resident plasmacytoid dendritic cell type-1 interferon
inhibition by JAK antagonism offer novel spondyloarthritis pat-
hogenesis insights. Front Immunol 2021; 12: 635018. https://
doi.org/10.3389/fimmu.2021.635018

Chaudhry ZS, Nellessen N, Reis C, Sharip A. The development
of inflammatory arthritis following SARS-CoV-2 infection:
a systematic review of the literature. Fam Pract 2022; 39:
1116-1134. https://doi.org/10.1093/fampra/cmac029
Hoxha A, Striani G, Lovisotto M, Simioni P, Doria A, Ramonda
R. COVID-19 vaccine and the risk of flares in inflammatory
arthritis: a systematic literature review and meta-analysis.
Front Immunol 2024; 15: 1503895. https://doi.org/10.3389/
fimmu.2024.1503895


http://medicaljournalssweden.se/actadv
https://doi.org/10.1155/2015/258430
https://doi.org/10.1155/2015/258430
https://doi.org/10.2340/00015555-0496
https://doi.org/10.5021/ad.2013.25.4.489
https://doi.org/10.5021/ad.2013.25.4.489
https://doi.org/10.3109/15569527.2012.727936
https://doi.org/10.3109/15569527.2012.727936
https://doi.org/10.1007/s13337-022-00755-1
https://doi.org/10.1007/s40257-022-00721-z
https://doi.org/10.3390/biomedicines11082191
https://doi.org/10.3390/biomedicines11082191
https://doi.org/10.3390/vaccines12020178
https://doi.org/10.1111/dth.13549
https://doi.org/10.3389/fimmu.2024.1337406
https://doi.org/10.3389/fimmu.2024.1337406
https://doi.org/10.1007/s00403-022-02450-z
https://doi.org/10.1007/s00403-022-02450-z
https://doi.org/10.1016/j.jaad.2024.10.063
https://doi.org/10.1093/jamiaopen/ooad035
https://doi.org/10.3389/fphar.2025.1516126
https://doi.org/10.3389/fphar.2025.1516126
https://doi.org/10.1016/j.jdermsci.2020.03.003
https://doi.org/10.1016/j.jdermsci.2020.03.003
https://doi.org/10.1111/jdv.14386
https://doi.org/10.1111/1346-8138.15826
https://doi.org/10.1007/s40257-020-00503-5
https://doi.org/10.1007/s40257-020-00503-5
https://doi.org/10.1016/j.jaci.2018.06.038
https://doi.org/10.1001/jamadermatol.2023.5051
https://doi.org/10.1001/jamadermatol.2023.5051
https://doi.org/10.1371/journal.pone.0155215
https://doi.org/10.3389/fmed.2022.995150
https://doi.org/10.3389/fmed.2022.995150
https://doi.org/10.1016/j.jaad.2020.11.039
https://doi.org/10.1016/j.jaad.2020.11.039
https://doi.org/10.1007/s00109-024-02481-1
https://doi.org/10.1016/j.jaci.2021.03.047
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1111/imm.13223
https://doi.org/10.1111/imm.13223
https://doi.org/10.1038/s41419-022-04523-3
https://doi.org/10.1038/s41586-021-03791-x
https://doi.org/10.1038/s41586-021-03791-x
https://doi.org/10.1002/jmv.28012
https://doi.org/10.1002/jmv.28012
https://doi.org/10.1684/ecn.2024.0494
https://doi.org/10.1684/ecn.2024.0494
https://doi.org/10.1111/jdv.19935
https://doi.org/10.1111/jdv.19935
https://doi.org/10.3389/fimmu.2021.635018
https://doi.org/10.3389/fimmu.2021.635018
https://doi.org/10.1093/fampra/cmac029
https://doi.org/10.3389/fimmu.2024.1503895
https://doi.org/10.3389/fimmu.2024.1503895

