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Abstract: From the beginning of public vaccinations until the relaxation of COVID-19 measures, many
case reports, case series and case–control studies have been published indicating cutaneous side effects
of COVID-19 vaccination. Post-vaccination pustular eruption was reported as well, with a challenging
differential diagnosis between pustular psoriasis, AGEP (acute generalized exanthematous pustulosis)
and neutrophil pustular eruptions. We report a case of 56-year-old woman presented with acute
generalized pustular flare up culminated 5 days after the second dose of BNT162b2(Pfizer) vaccination.
She was diagnosed with pustular psoriasis flare and due to the regulating role of IL-1 in pustular
psoriasis and in the cytokine storm observed in cases of COVID-19 postvaccination inflammation;
we decided to treat the patient with an IL-1 antagonist, subcutaneous anakinra (100 mg daily) along
with acitretin. One week later, after anakinra withdrawal, she presented a pustular psoriasis flare
and a 7-day anakinra re-administration led to a satisfactory improvement in the skin lesions. We
also reviewed the medical literature and found 28 case reports with pustular eruption after the
COVID-19 vaccination. We compared the patients reported, regarding sex, age, number of doses,
post-vaccination period and vaccine brand, and compared those results with our patient. Finally, as
indicated by our case and other cases with similarly treated pustular eruptions. targeted therapy
to this cytokine imbalance such as anakinra (IL-1) antagonist can improve the clinical course of
the patient.

Keywords: COVID-19; vaccination; pustular eruption; pustular psoriasis; acute generalized
exanthematous pustulosis; neutrophilic pustular eruption

1. Introduction

At present, the most efficient method for controlling and preventing epidemics, lim-
iting the severity of the respective disease, reducing hospitalizations, and lowering the
mortality rate is vaccination. COVID-19 vaccines including messenger RNA (mRNA)
(Pfizer-BioNTech and Moderna) and viral vectors (Johnson & Johnson’s Janssen and As-
traZeneca) were effective measures against COVID-19 pandemic [1]. The mRNA vaccines
represented a ground-breaking approach that uses genetically modified RNA or DNA to
generate viral spike proteins that stimulate the human immune system safely and effec-
tively, while the viral vector category employs a genetically modified virus (adenovirus) to
generate immunity. Additionally, other vaccine platforms have been developed, such as the
inactivated virus vaccine Sinovac and the protein subunit vaccine Novavax [2] However,
there are occasions that COVID-19 vaccinations have been associated with an extensive
variety of dermatology diseases and have challenged the dermatology care and therapeutic
management of the affected individuals [3,4].
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Pustular skin eruption was a type of post-COVID-19 vaccination exanthem that was
referred to in the medical literature and often included diagnosis of pustular psoriasis (new
onset or flare) [5], acute generalized exanthematous pustulosis (AGEP) [6] and neutrophilic
or eosinophilic pustular eruptions [7,8]. Generally, pustules are defined as localized accu-
mulations of white blood cells and serous fluid that are contained within a circumscribed
area and are the main or secondary clinical sign of many skin dermatoses [9]. Pustules are
created through an anomalous buildup of white blood cells, sometimes with or without
microorganisms and cellular waste, and can affect a follicle (folliculitis) [9].

The exact immunopathogenesis link that connects the immune reaction mediated by
the vaccine and the pathophysiology of the aforementioned pustular diseases remains
obscure. Vaccination is proven to lead to a systemic immune activation resembling a
cytokine storm with the production of various pro-inflammatory cytokines that participate
in the pathogenesis of pustular dermatosis [5]. In case of generalized pustular psoriasis,
IL-1, along with IL-36, stimulates the expression of neutrophil chemokines, leading to
neutrophil infiltration and pustule formation [10]. On the other hand, the production of
IL-1 cytokines by human immune cells is stimulated by vaccines that lead to the induction
of pro-inflammatory cytokines, regulating inflammation process [11]. Also, the association
between COVID-19 vaccination and dermatology complications seem to be enhanced by
environmental triggers such as vitamin D insufficiency [12].

Herein, we present a case of a patient that developed pustular psoriasis flare after
the second dose of mRNA COVID-19 vaccine who was successfully treated with IL-1
antagonist (anakinra) and we attempt to critically review the published case reports and
case series of COVID-19 vaccine-associated pustular eruptions to aid proper and accurate
diagnosis and efficacious treatment.

2. Case Presentation

A 56-year-old woman (BMI = 29 kg/m2) came to the Emergency Department of the
University General Hospital of Larissa, Central Greece with acute generalized pustular
flare up that occurred 5 days after the second dose of BNT162b2(Pfizer) vaccination. The
prior four months, she was under treatment with methotrexate (10–15 mg/week) for plaque
psoriasis control plus conventional filicine supplements. Three days after the first dose of
the vaccination, the patient reported the appearance of small pustules on the abdomen and
thighs. She was initially treated with topical corticosteroid preparations but with moderate
response. The fifth day after the second dose of her vaccination, the patient presented with
painful erythematous skin patches with pinhead-sized sterile pustules, mainly located on
the back, upper arms, abdomen area, thighs, soles and palms (Figure 1), as well as systemic
symptoms such as malaise, fever and muscle pain combined with extremely high CRP
blood levels. Exfoliation and erythema were observed during the clinical examination
and a skin biopsy was performed. Histopathology revealed Munro microabscesses, par-
ticularly in the upper layers of the epidermis, acanthosis and hyperkeratosis, as well as
regions with intraepidermal acantholysis, skin swelling with capillary dilation and diffuse
presence of lymphocytes. The above findings suggest that the diagnosis is generalized
pustular psoriasis (Figure 2). A gene test for IL36RN and CARD14 genes, whose vari-
ants are gene-contributors to pustular dermatosis [13], was proposed, but due to patient’s
personal refutation was not performed. At first, the patient was treated with antibiotic
treatment and acitretin at a dose of 35 mg once daily for 7 days with no response. Due
to the common pathway of IL-1 that shares the pathophysiology of pustular psoriasis as
well as the inflammatory process and/or the unstable cytokine production triggered by
COVID-19 vaccination [11,12], anakinra was initiated with a daily subcutaneous injection
of 100 mg. Administration of acitretin at a dose of 25mg/day was continued. Pustules and
the accompanied erythematous plaques resolved the tenth day after anakinra initiation
(Figure 1). One week later after stopping anakinra, she presented a pustular psoriasis flare
and anakinra was re-administered at a dose of 100 mg subcutaneous for 7 days in combina-
tion with a lower dose of acitretin (10 mg/day). After 7 days, the skin lesions improved
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remarkably. A dose reduction and a day-to-day administration of anakinra was followed
while, at the same time, treatment with guselkumab, a human IgG1λ monoclonal antibody
(mAb) against IL-23, was started with a dose of 100 mg, for control of the plaque psoriasis
disease. An IL-17 inhibitor was not preferred due to previous failure of the specific drug
category to treat the psoriasis disease in this patient. The medication scheme preserved
clinical remission. The patient, despite the recent vaccination, had COVID-19 infection
after three months with mild clinical course that did not also affect the course of the patient
skin disease.
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3. Methods

Due to the interesting nature of the case report and the interest of dermatology re-
search in the skin manifestations after COVID-19 vaccinations, we performed research
for pustular dermatoses related to COVID-19 vaccination. The list for pustular eruptions
is extent. Therefore, we used the classification of Mengesha YM et al. [9] that separated
pustular eruptions to generalized pustular dermatoses, pustular drug eruptions and lo-
calized pustular eruptions. Neutrophilic pustular dermatoses were added in this list as
generalized or localized pustular eruption regarding their distribution (Table 1). Our
inclusion criteria were a mainly pustular presentation of a skin disorder and a pustular
eruption that appeared less than 12 weeks after vaccination to avoid confounders. Patients
with previous COVID-19 infections or cases with neonates and children were excluded.
Also, skin disorders with appearance of pustules as an atypical sign of the skin disorder or
pustular eruptions with infectious etiology and not directly associated with vaccination
were not studied. The search included PubMed articles published until the end of April
2023 and was based on terms such as “Acute Generalized Exanthematous Pustulosis” OR
“pustular psoriasis” OR “pustular eruption” OR “pustules” AND “COVID-19 vaccine” OR
“SARS-CoV-2 vaccine”. We used every term referred to the right column of Table 1 with
COVID-19 vaccination terms.

Table 1. Presentation of the categories of pustular dermatoses as presented by Mengesha YM et al. [9]
with the addition of neutrophilic pustular dermatoses.

Generalized pustular dermatosis

Generalized Pustular Psoriasis
Reiter disease (Keratoderma blennorrhagicum)

Subcorneal Pustular Dermatosis
Generalized neutrophilic pustular eruptions

Pustular drug eruption AGEP
Acneiform eruption

Localized pustular eruption

Pustulosis palmaris and plantaris
Acrodermatitis continua

Acne vulgaris
Rosacea

Perioral dermatitis
Folliculitis

Localized neutrophilic pustular eruption
Eosinophilic folliculitis

4. Results

We describe the primary outcomes of our study, which include the PRISMA flow and
tables outlining the patient characteristics of COVID-19 vaccination associated pustular
skin diseases that we identified. Amongst them, we found cases of generalized pustular
dermatosis, pustular drug eruption and localized pustular eruptions categories (Table 1).
Also, as flare, we identified an exacerbation originating from a subtype of the same disease
as pustular psoriasis occurring in a patient with plaque psoriasis.

A total of 63 articles were identified by our search strategy from Pubmed. From this,
35 articles were subsequently excluded due to ineligibility and therefore our narrative
review included 28 case reports.

We found 16 patients reporting a generalized pustular eruption after COVID-19
vaccination (Table 2). Most of the cases were pustular psoriasis exacerbation (n = 10)
occurring with a mean of 4-5 days after vaccination. Sex distribution was male dominant
(n = 7) and age range was 18 to 72 years old. The most prevalent vaccine type regarding
pustular psoriasis flare was Pfizer (n = 7). This flare occurred in most of the times after the
first dose (n = 6). The new-onset pustular psoriasis eruptions were less (n = 3) than the
flares. Neutrophilic generalized pustular dermatosis was also observed (n = 3) with more
severe clinical presentations. Worth mentioning was the case of [14], which did not have
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a definite diagnosis as AGEP or a pustular psoriasis flare, so it was not included in our
aforementioned results while it was included in the review of Wu et al. [5] as a pustular
psoriasis flare.

Four of the cases [15–18] were confirmed with histopathology examination revealing
AGEP diagnosis with the presence of discrete and confluent pustules, contrary to the
pustular psoriasis Kogoj’s spongiform pustules, which are the accumulations of neutrophils
under the stratum corneum. AGEP was combined with DRESS in two of the reported
cases. Male dominance (4 out of 6) was observed in AGEP cases, and the age ranged from
27 to 74 years old. We noted cases reporting an eruption beginning in the first day after
vaccination and others occurring after weeks. Also, a variety of vaccines brands associated
with AGEP was observed (Tables 2 and 3).

Table 2. Presentation of generalized pustular eruptions occurring after COVID-19 vaccination.

Study Disease Sex Age Clinical Outcome Days after
Vaccination Vaccine Dose of

Vaccination Treatment Strategy

[19] Pustular psoriasis
(Flare) M 72 Generalized

pustular psoriasis 4 days Sinovac First
Acitretin and
intravenous
Infliximab

[20] Pustular psoriasis
(Flare) F 22 Generalized

pustular psoriasis 3 days Pfizer First Not Mentioned

[21] Pustular psoriasis
(Flare) M 21 Generalized pustular

psoriasis and erythroderma 4 days Pfizer Second Anti-TNF
biologic agent

[22] Pustular psoriasis
(Flare) F 60 Generalized pustular

psoriasis and erythroderma 8 days Pfizer Second Oral etretinate

[22] Pustular psoriasis
(Flare) M 18 Generalized pustular

psoriasis and erythroderma 7 days Pfizer First Cyclosporine and
secukinumab

[23] Pustular psoriasis
(Flare) M 40 Generalized pustular

psoriasis and erythroderma 5 days Pfizer First Cyclosporine and
infliximab

[24] Pustular psoriasis
(Flare) F 47 Generalized pustular

psoriasis and erythroderma 10 days Pfizer Second Risankizumab

[25] Pustular psoriasis
(Flare) M 65

Generalized pustular
psoriasis and erythroderma

with systemic capillary
leak syndrome

12 days Pfizer Second secukinumab

[26] Pustular psoriasis
(Flare) M 53 Scales and pustules 4 days BBIBP-

CorV First Neotigason and
systemic steroids.

[27] Pustular psoriasis
(Flare) M 21 Generalized

pustular psoriasis 4 days covaxin First Acitretin

[28] Pustular psoriasis
(New onset) F 64 Erythema, scales, annular

pustular psoriasis NM Pfizer First Methotrexate

[29] Pustular psoriasis
(New onset) F 66 Erythema and pustules 21 days AstraZeneca First Acitretin

[30] Pustular psoriasis
(New onset) M 20 Erythema, pustules, crusts 4 days Pfizer First Acitretin

[31] Sneddon-
Wilkinson M 21 Vesiculopustular eruption

and crust 8 days Moderna Second Prednisone

[32]
Sweet-syndrome

(pustular
eruption)

M 77 Pustular eruption,
encephalitis, myoclonus 2 days Moderna First Prednisolone

[7] Neutrophilic
pustular eruption M 32

Erythematous
papulonodules and

pustules and aphthous
stomatitis with painful

genital erosions

5 days ChAdOx1 First Dapsone and
antibiotic treatment
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Table 3. Presentation of acute generalized exanthematous pustulosis after COVID-19 vaccination.

Study Disease Type Sex Age Clinical Outcome Days after
Vaccination

Vaccine
Type

Dose of
Vaccination

Treatment
Strategy

[15]

AGEP
(With DRESS

characteristics in
follow-up)

F 40 Pustules and
suberythema

7 and 11 weeks
after first and
second dose

First and
Second Pfizer Prednisolone

[16] AGEP-DRESS M 43
Erythematous

edematous papules,
plaques and pustules

Hours (1 day) Second Moderna Prednisolone

[33] AGEP F 32 Erythema and pustules 3 weeks First ChAdOx1 Topical treatment

[34] AGEP M 27 Erythema and pustules Hours (1 day) First Moderna Not mentioned

[17] AGEP M 27 Erythema and pustules 8 days First Moderna Prednisolone

[18] AGEP M 74 Erythematous plaques
and pustules 1 day First Janssen

Ad26.COV2.S
Prednisolone and
topical treatment

Regarding localized pustular dermatosis after COVID-19 vaccination (Table 4), we
observed 9 patients in medical literature (Palmoplantar pustulosis n = 3, rosacea-pustulosis
n = 2, facial pustular neutrophilic eruption n = 2, eosinophilic pustular folliculitis n = 1
and acute localized pustulosis n = 1). Although the categorization of facial pustular neu-
trophilic eruption in the pustular dermatosis list is unclear, we considered that disease
in the localized pustular dermatosis due to its face-specific distribution. Amongst the
patients, sex was almost equally distributed (Male:4 Female:5) and the age range was 38 to
80 years old. Most of the eruptions occurred the fourth or fifth day after the vaccination,
with two cases occurring from the same article referring a postvaccination period of one
month [35]. The responsible vaccine types were the Pfizer (n = 5) and Moderna (n = 3) vac-
cines. A specific dose (first or second) did not seem to contribute more to the development
of such dermatosis. The patients, apart from the pustules, presented with the classical
characteristics of the respective disease, for example erythema in rosacea-like pustular
eruptions, and were treated with the classical disease-specific therapy. Half of the cases
(4 out of 8) were new-onset skin manifestations, while palmoplantar psoriasis was due to
exacerbation of a psoriasis subtype. Interestingly, an acne vulgaris flare was not detected.
Worth mentioning is that, despite the localized distribution of pustular eruption, there
are diseases with different pathophysiology origins and therefore occlusive conclusions
cannot be drawn. Also, Table 5 summarizes the overall neutrophilic dermatoses observed
in the study.

Table 4. Presentation of localized pustular eruption and COVID-19 vaccination associated case
reports in the literature.

Study Disease Type Sex Age Clinical Outcome Days after
Vaccination

Vaccine
Type

Dose of
Vaccination

Treatment
Strategy

[36]
Palmoplantar

pustulosis
(Flare)

M 57 NM One month Pfizer NM Oral acitetrin

[36]
Palmoplantar

pustulosis
(Flare)

F 63 NM One month Pfizer NM Oral acitetrin

[35]
Palmoplantar

pustulosis
(Flare)

M 60 Multiple pustules on
the palms and soles One week Pfizer Both first and

second dose
Topical steroid

application for two weeks
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Table 4. Cont.

Study Disease Type Sex Age Clinical Outcome Days after
Vaccination

Vaccine
Type

Dose of
Vaccination

Treatment
Strategy

[37] Rosacea
(New-onset) F 60

Erythema,
telangiectasias

and papulo-
pustular eruption

4 days Modena First dose Sun protection

[37] Rosacea
(NM onset) F 47 Erythema, and papulo-

pustular eruption 5 days Pfizer Second dose Sun protection

[38]

Facial pustular
neutrophilic

eruption
(New-onset)

M 50 Pustules and crust 4 days Moderna First dose Antibiotic treatment and
cortisol cream

[38]

Facial pustular
neutrophilic

eruption
(New-onset)

M 80 Pustules, crust
and erythema 5 days Moderna Second dose

Antibiotic treatment
and calcineurin
inhibitor cream

[8]

Eosinophilic
pustular

folliculitis
(New-onset)

F 38 Pustules and
mainly papules 2 days Pfizer First and

Second dose Topical corticosteroids

[39] Acute localized
pustulosis F 43 Plaques and pustules 2 days AstraZeneca First Topical treatment and

oral prednisolone

Table 5. Summary of neutrophilic pustular eruptions after COVID-19 vaccination.

Study Disease Sex Age Clinical Outcome Days after
Vaccination Vaccine Dose of

Vaccination Treatment Strategy

[31] Sneddon–
Wilkinson M 21 Vesiculopustular

eruption and crust 4 days Moderna First dose Antibiotic treatment and
cortisol cream

[32] Sweet-syndrome
(pustular eruption) M 77

Pustular eruption,
encephalitis,
myoclonus

5 days Moderna Second dose Antibiotic treatment and
calcineurin inhibitor cream

[33] Neutrophilic
pustular eruption M 32

Erythematous
papulonodules and

pustules and aphthous
stomatitis with painful

genital erosions

5 days ChAdOx1 First dose Dapsone and
antibiotic treatment

[38]

Facial pustular
neutrophilic

eruption
(new-onset)

M 80 Pustules, crust
and erythema 5 days Moderna Second dose Antibiotic treatment and

calcineurin inhibitor cream

Below are presented bar charts that compare sex, age, type of dose and vaccine brand
in association with AGEP, pustular psoriasis and neutrophilic pustular dermatosis. Worth
mentioning is the dominance of male sex in the disease cases, the prevalence of first-dose
causality and Pfizer as the main type of vaccine causing pustular disease, especially in the
case of pustular psoriasis (Figures 3–6). However, statistical analysis (normal distribution
proved by Shapiro–Wilk test, chi-square distribution test and ANOVA test) of the aforemen-
tioned case reports regarding sex distribution (p = 0.69), age (p = 0.78) and dose (p = 0.68)
revealed no statistical importance, mainly due to a small amount of patients.
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5. Discussion

In the beginning of the public vaccinations, the study of the cutaneous side effects
of COVID-19 vaccination was limited, with only a few studies to have a large number of
patients and focus on different dermatology conditions [40]. As time passed, case reports,
case series and case–control studies from all over the world were published, revealing
new post-vaccination disease occurrence or disease flare up. Also, third parameters in
the relation between vaccination and dermatology disease were studied as environmental
triggers [12]. All these aforementioned and the upcoming studies give a more complete
image of the COVID-19 vaccination and its impact on dermatology. Also, more detailed
data are revealed by studies on the immunology modifications that vaccinations can cause,
creating a connecting link to understand the overlapping pathophysiologies. Pustular
dermatoses were not the most frequent eruption occurring after vaccination; however,
they challenged the dermatology practice due to the differential diagnosis between AGEP,
neutrophilic pustular eruption and pustular psoriasis.

AGEP has a challenging differential diagnosis, which depends on both clinical and
histopathology characteristics [6]. Cases reported in the review tried to assess the possibility
of a pustular eruption connected with COVID-19 vaccination using the Naranjo score as
a possible drug reaction [30]. Also, four of the cases based the diagnosis of AGEP on a
histopathology report [15–18]. Contrary to AGEP, pustular psoriasis patients are more
likely to have a medical history of plaque psoriasis, psoriasis comorbidities, presence of
scales in clinical presentation and a histopathology report of spongiosis, macro and micro-
pustules and psoriasis histopathology elements such as acanthosis [6]. Interestingly, one of
the post-COVID-19 vaccination AGEP patients reported scalp psoriasis, which indicates
that the prior medical history of psoriasis is not always a requirement [15]. The presence
of subcorneal pustules in a histology would lead to the neutrophilic disease, subcorneal
pustular dermatosis (Sneddon–Wilkinson disease) [6]. Also, the common coexistence of
some diseases such as AGEP-DRESS can sometimes direct the diagnosis.

In addition to COVID-19 post-vaccination dermatoses, case reports regarding pustular
diseases during the viral infection itself have been reported. Pustular psoriasis flare [41]
as well as AGEP due to COVID-19 virus and mainly due to treatment used (hydroxy-
chloroquine) against the disease were documented [41,42], and a surge of proinflammatory
cytokines were supported to be the connecting link between COVID-19 disease and pustu-
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lar eruption [41]. Also, as in our report, patients with previous skin disease such as psoriasis
may are more susceptible to pustular eruption due to their modified immunity profile [41].

Even though our patient was female, the conclusive results of our review showed
a male dominance in pustular eruption cases. This sex distribution was also showed by
Megna et al., who studied psoriasis flare ups after COVID-19 vaccinations [42]. Since the
number of patients analyzed was limited, it is not possible to reach reliable conclusions re-
garding male sex as a potential risk factor. Regarding the number of doses, both AGEP and
pustular psoriasis occur after the first dose, with pustular psoriasis being the most frequent
after the second dose of the vaccine amongst the pustular eruptions. This conclusion is in
line with our case report. Also, our results indicate that pustular lesions appearing after
administration of the Pfizer vaccine are more likely due to pustular psoriasis symptoms.
This statement also correlates with our patient who developed pustules after the second
dose of Pfizer vaccine.

An increasing number of studies are providing additional information regarding the
immunological response of COVID-19 vaccines and attempting to elucidate the develop-
ment of post-vaccine skin manifestations, including pustular eruptions. It is hypothesized
that inflammatory cytokines release such as IL-1, IL-6 and TNF-a seem to contribute to
the formation of pustule or general to skin flare [43]. The COVID-19 mRNA vaccine en-
codes the SARS-CoV-2 spike protein, which triggers IL-1β secretion in macrophages. The
release of excessive amounts of IL-1 and IL-36 results in an inflammatory response in the
skin, which leads to the development of pustules in pustular psoriasis [44]. Additionally,
IL-6, compared with the other cytokines that are raised in pustular psoriasis, showed the
strongest correlation with disease severity and systemic inflammation [45]. IL1 and IL6
are also noted to be high in the blood of patients with AGEP [46,47]. The dysregulated
cytokine network triggered by the vaccine can lead to the imbalance of pro-inflammatory
cytokines in neutrophilic dermatosis, leading to an overactive neutrophil response and
persistent inflammation [48]. IL-6 can induce Th17 cells that, in turn, produce IL-17 and
IL-22 that contribute to the proliferation of skin cells, triggering abnormal skin cell turnover
and leading to the thickening and scaling of the skin seen in psoriatic lesions [44]. In the
study by Heo et al., vaccination of ChAdOx1 nCoV-19 led to increased levels of proinflam-
matory cytokines, especially IL-6 and IL-1β, immediately after the first dose, confirming
the inflammatory cytokine hypothesis of the pustular dermatoses [45]. The excessive and
imbalanced cytokine production of vaccines has been confirmed in many postvaccination
diseases and even vaccination-related death cases [49]. However, in the study of Heo et al.,
BNT162b2 did not led to a significant increase in proinflammatory cytokine levels after
both the first and second doses, and consideration of the timing of most skin exacerbations
places the inflammatory cytokine theory of postvaccination dermatosis in doubt, indicat-
ing other contributors for systemic reactions such as the vaccine immune responses [45].
This statement is also supported by the fact that some patients under biology treatment
experience flare-ups [44]. The cytokine measurements of Heo et al., on the other hand, was
performed on healthy individuals and not on psoriasis patients with different pro-existing
cytokine profiles [45]. Therefore, new studies focusing on the cytokine modifications af-
ter COVID-19 vaccinations on psoriasis patients should be performed to understand the
cytokine regulation after COVID-19 vaccination in these patients.

Contrary to the more classic treatment options used in the case reports discussed, in
order to control pustular psoriasis flares in our patient we used an IL-1 antagonist, anakinra.
Anakinra is a regimen that large studies have indicated does not show great efficacy in
pustular psoriasis subtype [50] and it is used particularly in patients with revealed IL36RN
pathogenic gene variants [51], as Anakinra blocks the action of IL-1 by binding to its
receptor, which in healthy individuals is normally blocked by IL36 antagonist. Due to the
patient’s denial, a genetic test was not applicable. We have chosen anakinra treatment, as
IL-1 is proven to be the key regulator of inflammation after COVID vaccination [11] and it
was also used to treat inflammatory disease bursts [52] as well as myocarditis cases [53]
associated with cytokine storms caused by COVID-19 vaccines. Among the inflammatory
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disease flares were Still disease, psoriasis, and psoriasis arthritis with clinical and laboratory
signs of inflammation and pro-inflammatory cytokine rise. Skin rash was noted in three out
of four cases presented, and prednisone was accompanied by anakinra in the treatment plan.
Anakinra was both used by subcutaneous and intravenous route of administration. In these
cases [52], the follow up was without flare from 3 to 6 months under anakinra. In our case,
anakinra’s temporary discontinuation led to the exacerbation of skin manifestations, further
demonstrating the involvement of the Il-1 axis in the pathophysiology of vaccine-induced
pustular psoriasis flares.

Our study presents some limitations. Firstly, there are categories presented in which
the relevant studies and cases did not reach a statistically significant result, and secondly,
only one medical database was used (Pubmed). Also, the concept of post-vaccination
pustular eruption is new and therefore more case reports are anticipated to be published,
giving new data that may not be included in the review.

6. Conclusions

Pustular eruption followed by vaccination can be a challenging diagnosis including
pustular psoriasis, AGEP and neutrophilic dermatosis. Similarities in vaccine brands,
post-vaccination flare timing and patient-related characteristics cannot further direct the
diagnosis, making the clinical and histopathological disease features the main indicators.
The cytokine imbalance caused by vaccination can possibly trigger the eruption, but studies
on cytokine measurements on dermatology patients should be performed to confirm this
hypothesis. Targeted therapy to this cytokine imbalance such as anakinra (IL-1) antagonist
can improve the clinical course of the patient.
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