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Abstract: The SARS-CoV-2 pandemic has affected health systems across the globe, making the
use of vaccines more urgent and topical than ever. Since the first months after the introduction of
vaccinations, several reactions, both local and systemic, have been reported although they were
mostly very mild and only rarely harbingers of more serious complications. We present a case of
multiple flat warts onset over the cheeks in a patient after the second dose of mRNA BioNTech-Pfizer
BNT162b2 vaccine, and we discuss the possible temporal association between the two events, also
considering the patient’s antibody status.
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1. Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic has
affected the entire globe for more than two years [1], and only since the advent of vaccines
has it been possible to partially return to normality [2]. The sudden circulation of the
pandemic, the tight containment measures applied by governments and the more than
significant rates of morbidity and mortality related to SARS-CoV-2 made it necessary to
resort to different types of vaccination, and to implement the acceleration of mRNA vaccines
trials [3–8]. Since the first months after the introduction of vaccinations, several reactions
have been reported, both local and systemic [9,10], although these were mostly very
mild reactions and only rarely harbingers of more serious complications [11]. Cutaneous
adverse reactions were most commonly delayed large local reactions, followed by local
injection-site reactions, urticarial eruptions, and morbilliform eruptions [12]. Less common
reactions included pernio/chilblains, cosmetic filler reactions, zoster, herpes simplex flares,
and pityriasis rosea-like reactions [12,13]. In this case report, we present a case of the
appearance of numerous warty lesions after SARS-CoV-2 vaccination. To our knowledge,
no such reaction has ever previously been reported, although it is not yet clear whether
this is a purely chance association.

2. Case Presentation

An atopic 28-year-old girl presented to the attention of the University Dermatology
and Venerology Complex Operating Unit of BARI University Hospital, complaining of
lesions on her cheeks that had developed over the last 7 days. The patient had come to
our unit on her own initiative and was not in a premenstrual period. During the medical
history, the patient declared that she had never suffered from flat warts and/or warty
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lesions in the past and had never undergone any aesthetic medicine procedures. She
also stated that she had received the second dose of BioNTech-Pfizer BNT162b2 vaccine
approximately one week earlier. After the administration of the first dose of the vaccine the
patient declared that she did not develop any related symptoms. Blood counts and physico-
chemical tests were normal. The range of c-reactive protein was around 0.50 mg/100 mL,
while the erythrocyte sedimentation rate (ESR) settled at 18 mm/hour, indicating no
ongoing inflammatory conditions. Polymerase chain reaction (PCR) of a nasopharyngeal
molecular swab was negative, showing that the patient had never contracted COVID-19.
Before coming to the dermatologist’s observation, the patient had decided to use a topical
Tretinoin-based preparation, but without observing any benefit. The numerous lesions
appeared as papules, partly confluent in plaques, with a verrucoid morphology (Figure 1A).
In order to investigate the histological features of the skin lesions, a shaving biopsy of one
of the verrucoid growths was performed.

Figure 1. (A) Clinical photograph showing papular lesions, partly confluent in plaques, on the cheeks.
(B) Almost complete remission of the lesions after two peeling sessions with 60% salicylic acid.

The sample was fixed in neutral formaldehyde buffered at 10% and sent to the Com-
plex Operative Unit of Anatomy and Pathological Histology of the same hospital. After
sampling, processing, microtome cutting and drying under a hood, preparations stained
with hematoxylin/eosin were prepared and observed under an optical microscope. Histo-
logically, a zone of acanthosis with hypergranulosis (Figure 2A) was evident, with a subtle,
undulating surface change rather than the prominent finger-like papillomatosis of verruca
vulgaris (Figure 2B). The morphological diagnosis of flat warts was confirmed.
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Figure 2. (A,B) Photomicrograph showing the histological characteristics of the lesions described
in the main text: areas of acanthosis with hypergranulosis are noted (hematoxylin-eosin, original
magnification 10×).

After histological confirmation, the patient underwent two peeling sessions with 60%
salicylic acid (performed two months after the onset of the lesions) and took an antiviral
supplement with Echinacea for 3 months. There was no relapse at 6 months follow-up.
Serological testing was positive for nonspecific IgM, positive for IgG (spike), and negative
for IgG (nucleocapsid)—a pattern indicative of immunization after vaccination against
SARS-CoV-2, as coding for the spike protein could be attributable to the mRNA contained
in the vaccine.

3. Discussion

The SARS-CoV-2 pandemic has accelerated the approval of different types of vaccines,
including both the consolidated modalities based upon viral vectors [14] and the most
recent mRNA-based types [15]. Since the first weeks of vaccines delivery, different types of
adverse reactions have been reported, mainly consisting of local reactions at the injection
site [6,9,12]. For example, in their work, Català et al. [5] reported adverse reactions after
vaccination with the vaccines NT162b2 (Pfizer-BioNTech; in 40.2% of the sample), mRNA-
1273 (Moderna; in 36.3% of the sample) and AZD1222 (AstraZeneca; in 23.5%). Cutaneous
reactions were classified as injection-site (‘COVID arm’, 32.1%), urticarial (14.6%), morbilli-
form (8.9%), papulovesicular (6.4%), pityriasis of rosea-like (4.9%) or purpuric type (4%).
Varicella zoster and herpes simplex virus reactivations accounted for 13.8% of the reactions.
The majority of skin lesions were self-limiting, except for 8 reactions (21%), classified as
moderate/severe, which required special attention. McMahon et al. [12] reported their
experience of 414 cutaneous reactions to mRNA COVID-19 vaccines, Moderna (83%) and
Pfizer (17%), in the time period between December 2020 and February 2021. Delayed
large local reactions were the most common, followed by local injection-site reactions,
urticarial eruptions, and morbilliform eruptions. Less than half of the patients affected
by first-dose reactions experienced a second-dose recurrence. Some other less common
reactions included pernioerythema/chilblains, cosmetic filler reactions, zoster, herpes sim-
plex flares, and pityriasis rosea-like reactions. In this presentation we describe the first
reported case of multiple flat warts onset over the cheeks after the second dose of mRNA
BioNTech-Pfizer BNT162b2 vaccine. After excluding any other acute skin disorders and/or
any acute infections perhaps caused by some other types of microorganism on 3 PCR tests,
and once ascertained the temporal association between the vaccination and the onset of
the symptoms, we could hypothesize that this acute development of flat warts was most
likely an adverse reaction to the BNT162b2 vaccine. This hypothesis was supported by
the serological pattern, consistent with a post-vaccination immune reaction, so it seemed
reasonable to postulate that this patient’s symptoms and signs were attributable to an
adverse reaction.
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Various authors have described a possible association between SARS-CoV-2 infection
and the onset of autoimmune diseases via a mechanism involving molecular mimicry and
cross-reaction. It is suggested, indeed, that these reactions may also be observed following
vaccination, particularly in genetically predisposed individuals [16]. In fact, in his work,
Talotta conducted an enzyme-linked immunosorbent assay (ELISA) analysis in which
the anti-S1 glycoprotein monoclonal antibody and the antinucleocapsid of SARS-CoV-2
monoclonal antibody were incubated with 50 protein antigens, human tissues including,
among others, transglutaminase 3 (tTG3), transglutaminase 2 (tTG2), ENA, myelin basic
protein (MBP), mitochondria, nuclear antigen (NA), α-myosin, thyroid peroxidase (TPO),
collagen, claudin 5 + 6 and S100B. The evidence provides a biological basis according to
which vaccines inducing the synthesis of virus antigens can lead, at least theoretically, to the
development of autoantibodies against certain antigens and, therefore, to the development
of autoimmune diseases [16].

In this case of a patient with a past medical history of atopia, we hypothesize that the
vaccine may have triggered an autoimmune reaction manifesting as the development of
flat warts [17].

In the paper by Bellinato et al., in addition to a systematic review of the different types
of lesions which could develop after the administration of SARS-CoV-2 vaccines, an attempt
was made to address and investigate the possible immunopathological mechanisms respon-
sible for determining these rashes, and it was concluded that the presence of local reactions
at the injection site could be due to the presence of allergenic/immunogenic excipients
such as polyethylene glycol-2000 (PEG) in the Pfizer/BioNTech vaccine and polysorbate 80
in the Oxford/AstraZeneca and Johnson vaccines [13,18]. As regards systemic reactions,
although rare, they are also potentially life-threatening (for example severe cutaneous
adverse reactions and therefore must be closely monitored and controlled [13,19].

4. Conclusions

In our case, it was not a serious reaction, but the association was based on a short
time-frame in a patient who suffered from atopy. Therefore, it is a striking sign of the
importance of extending our knowledge of these aspects, in order to establish any causal
link and verify whether the temporal relationship is also based on a causative model.
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