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Abstract

There is growing evidence that not only the novel coronavirus disease (COVID-19) but also the COVID-19 vaccines can
cause a variety of skin reactions. In this review article, we provide a brief overview on cutaneous findings that have been
observed since the emerging mass COVID-19 vaccination campaigns all over the world. Unspecific injection-site reac-
tions very early occurring after the vaccination are most frequent. Type | hypersensitivity reactions (e.g. urticaria, angio-
oedema and anaphylaxis) likely due to allergy to ingredients may rarely occur but can be severe. Type IV hypersensitivity
reactions may be observed, including delayed large local skin lesions (“COVID arm”), inflammatory reactions in dermal fil-
ler or previous radiation sites or even old BCG scars, and more commonly morbilliform and erythema multiforme-like
rashes. Autoimmune-mediated skin findings after COVID-19 vaccination include leucocytoclastic vasculitis, lupus ery-
thematosus and immune thrombocytopenia. Functional angiopathies (chilblain-like lesions, erythromelalgia) may also be
observed. Pityriasis rosea-like rashes and reactivation of herpes zoster have also been reported after COVID-19 vaccina-
tion. In conclusion, there are numerous cutaneous reaction patterns that may occur following COVID-19 vaccination,
whereby many of these skin findings are of immunological/autoimmunological nature. Importantly, molecular mimicry
exists between SARS-CoV-2 (e.g. the spike-protein sequences used to design the vaccines) and human components
and may thus explain some COVID-19 pathologies as well as adverse skin reactions to COVID-19 vaccinations.
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Introduction

In the end of December 2019, a novel coronavirus disease
(COVID-19) caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) emerged in China. As a result of
the very fast spread of the disease throughout the globe, the
World Health Organization (WHO) declared COVID-19 a pan-
demic on March 2020. Via the SARS-CoV-2 spike protein (SP)
at the virus surface, the pathogen is capable to enter human cells
by binding to the angiotensin-converting enzyme-2 (ACE-2).
Subunits (S1, S2) of the trimeric SP are involved in receptor
binding as well as membrane fusion activity. S1 includes the
receptor-binding domain finally binding to the ACE-2 receptor.
Antibodies particularly binding to the receptor-binding domain
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and the N-terminal domain of SP can prevent virus attachment
to cells finally resulting in neutralization of the pathogen. Hence,
neutralizing antibodies are probably the main players in protec-
tion from the virus. Apart from antibody formation, natural
infection with SARS-CoV-2 also activates a T helper
lymphocyte-1 pronounced immune response with SP-specific
CD4+ lymphocytes. A significant variability in the magnitude of
adaptive immune responses has been observed in patients with
COVID-19. Memory B cell as well as CD4+ lymphocyte
responses can be detected in over 90% of patients up to 6
months after infection. However, SARS-CoV-2-specific and neu-
tralizing antibodies decrease over about 8 months, raising con-
cerns for long-term protection and herd immunity post
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infection.' According to the WHO COVID-19 dashboard
accessed on 1 June 2021, there have been more than 170 million
confirmed cases of COVID-19, including almost 3.6 million
deaths.®

Since December 2020, huge vaccination campaigns have been
introduced in Europe, using first the mRNA vaccines Comir-
naty® (Pfizer/BioNTech; BNT162b2) and Moderna® (Moderna;
mRNA-1273) and then also the viral vector-based vaccine
Vaxzevira® (AstraZeneca; AZD1222) which all have recently
been approved by the European Medicines Agency. Moreover,
the vector-based vaccine Janssen COVID-19 vaccine® (Johnson
& Johnson; Ad26.COV2.S) has now also been approved for use
in Europe. However, there are other COVID-19 vaccines,
including Convidecia® (CanSino Biologics), Sputnik V® (Gama-
leya Research Institute), CoronaVac® (Sinovac), which have been
approved by at least one country.' The vaccine platform of
aforementioned vaccines includes mRNA, non-replicating virus
vector or inactivated virus material. All these vaccines have to be
administered by intramuscular injection. Most vaccines need
two doses, except for Janssen COVID-19 vaccine® and Convide-
cia®. End of May 2021, over 1.5 billion vaccine doses have been
administered worldwide. Hence, there is also increasing real-
world evidence on adverse events associated with the use of the
new COVID-19 vaccines.' > General symptoms that have also
frequently been observed after the use of other vaccines include
fever, headache, fatigue, chills, muscle pain, diarrhoea and local
injection-site reactions. These usually transient AEs are very fre-
quently reported after COVID-19 vaccinations as well. Similar
to the natural COVID-19 infection (e.g. chilblain-like lesions,
morbilliform rashes and vasculitis) SARS-CoV-2 vaccines appear
to have also the potential to induce a broad spectrum of cuta-
neous adverse events.! In this review article,” " we give a brief
overview on cutaneous findings that have been observed since the
COVID-19 mass vaccination campaigns have started all over the
world and add several case snippets observed in our hospitals.

Early unspecific injection-site reactions

According to data obtained from large clinical trials, local
injection-site reactions following minutes to few days after
COVID-19 vaccinations include erythema (20%), oedema
(15%), induration (25%), pruritus (35%) and pain (88%).*
Hence, these cutaneous adverse events are very frequent and
have been associated with prior vaccines as well. Local injection-
site reactions are harmless and largely resolve within few days.
Notably, these reactions are more commonly observed in indi-

viduals younger than 60 years.>!®!>*?

Type | and type IV hypersensitivity reactions
Type | immediate)

Immunoglobulin E-mediated (type I) allergic reactions to anti-
viral vaccines are usually not caused by the viral antigen but
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by vaccine ingredients, such as egg proteins, gelatine and
formaldehyde. In the case of COVID-19 vaccines, polyethylene
glycols (PEGs) and cross-reactive polysorbate 80 have been
blamed to be the causal factors for immediate hypersensitive/al-
lergic reactions, such as urticaria, angio-oedema and even ana-
phylaxis.'**! Urticarial lesions may be limited to the injection
site or affect the integument in a disseminated or even general-
ized pattern. Comirnaty® and Moderna®, for example, have only
rarely been associated with anaphylaxis with frequency rates
ranging from 2.5 to 11.1 per million.*® As proposed in a recent
review article,'” the criteria for allergy testing prior to vaccina-
tion are severe type I allergies (e.g. urticaria, angio-oedema and
anaphylaxis) to the first vaccination dosage and/or to ingredients
of the vaccine, and a history for allergies to PEGs and polysor-
bates. In subjects with positive tests, other non-mRNA vaccines
may be used in these cases, if available and not contraindicated
for other reasons."?

Type IV (delayed)
Delayed large local hypersensitivity reactions — also known as
“COVID arm” — may occur after about 1 week and include ery-
thema, induration and pain. These cutaneous reactions are rela-
tively rare and have almost exclusively been reported in patients
with mRNA vaccinations. Johnston et al.'® recently demon-
strated that the clinical as well as histopathological findings in
localized injection-site reactions to the Moderna® vaccine are
consistent with a delayed hypersensitivity reaction, which may
reoccur faster after the second vaccine but usually is harmless
and self-limited. In contrast to the immediate hypersensitive/al-
lergic reactions, the “COVID arm” should not be a contraindica-
tion for subsequent vaccination,'%!16:23-2331

Another recently described local skin reaction following
Comirnaty® and Moderna® vaccination was reported by
Lopatynsky-Reyes et al.” In two adults, they observed about 1
day after the second vaccination local skin inflammation in sites
of previous Bacillus Calmette-Guérin (BCG) vaccination scars.
The inflammatory process in the old BCG scars was also accom-
panied by shortly transient systemic symptoms, such as head-
ache, malaise, myalgia and arthralgia.” One can only speculate
that the vaccinations induced a delayed type hypersensitivity
reaction in the BCG scars of these patients. Moreover, Soyfer

1" reported two cancer patients who experienced a

et a
radiation-recall dermatitis in previously irradiated skin sites on
the back following Comirnaty® vaccination. The authors specu-
lated that the enhanced sensitivity of stem cells in the irradiated
field may lead to an acute reaction to subsequent agents or
idiosyncratic hypersensitivity reactions.'® Correspondingly, Ste-
ber et al.** observed a Moderna®-induced radiation-recall pneu-
monitis limited to a previously irradiated upper lung segment.
COVID-19 vaccine-induced delayed-type hypersensitivity
reactions (e.g. facial oedema, erythema) have also been observed
in individuals who had used dermal fillers for cosmetic purposes.
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Even though it is well known that dermal fillers (e.g. hyaluronic
acid) rarely cause delayed-type hypersensitivity reactions (<1%),
the time setting in these cases was highly suggestive for a
COVID-19 vaccine-induced inflammatory complication — a
phenomenon that has also been reported after other vaccines,
such as influenza. Moreover, inflammatory dermal filler reac-
tions have also been observed in patients with confirmed
COVID-19 infection. In the case of COVID-19 vaccine-induced
delayed-type hypersensitivity reactions, ACE blockers (e.g.
lisinopril 10 mg for 3-5days) appear to be a highly effective
treatment approach and should be preferred over systemic corti-
costeroids that might affect the vaccine efficacy.''®172325-2831
Recently, McMahon et al.*® reported four cases of mRNA
vaccine-induced erythema multiforme (EM) which is considered
a delayed hypersensitivity reaction most frequently to viral
agents, such as herpes simplex virus. Indeed, there are previous
reports of EM occurring after the application of other vac-
cines.’®?%*> Similar to several cases of COVID-19 infection,
anti-SARS-CoV-2 vaccines may also trigger itchy maculopapu-
lar, morbilliform rashes resembling common drug eruption or
infection-associated exanthemas.’*® Most rashes were observed
a few days after vaccination and cleared within a week. Histolog-
ical investigation of cases with confirmed COVID-19 infection
revealed spongiotic epidermis and slight dermal perivascular
lymphocytic infiltrates, indicating an immune-mediated mode
of action rather than a direct effect of SARS-CoV-2.*? Indeed,
type IV systemic allergic contact dermatitis may sporadically
occur as vaccine ingredients, such as PEGs and polysorbates, are
not only potential type I but also type IV sensitizers.”” The afore-
mentioned postvaccine skin changes are usually harmless and
self-limited. However, a case of severe cutaneous drug reaction
likely consistent with a diagnosis of acute generalized exanthe-
matous pustulosis following the Janssen COVID-19 vaccine® was

recently reported by Lospinoso et al.*?

Autoimmune-mediated reactions

Infections as well as vaccines can occasionally cause new-onset
or flare of autoimmune-mediated diseases. The SP of SARS-
CoV-2 vaccine shares genetic similarities with human proteins
being an important factor that can trigger autoimmune diseases
after vaccination due to molecular mimicry. However, autoim-
mune/inflammatory syndrome induced by adjuvants (ASIA syn-
drome) is considered a postvaccination phenomenon which may
occur after exposure to vaccine adjuvants that are designed to
enhance the immune response.”**®*! As recently observed in
five patients,“’5 ! SARS-CoV-2 vaccination (Coroanac®, Comir-
naty®) can lead to subacute thyroiditis or Graves’ disease as a
phenomenon of ASIA syndrome which frequently includes sev-
eral autoimmune endocrinopathies. So far, there are very limited
data regarding autoimmune skin diseases following SARS-CoV-
2 vaccines (Fig. 1), even though other vaccines have previously
been reported to be potential triggers for conditions, such as
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lupus erythematosus (LE), bullous pemphigoid, leucocytoclastic
vasculitis, vitiligo, and alopecia areata.>®%>%

We recently treated a patient with an EM-like rash occurring
after the first Comirnaty® vaccination.”” However, immunologi-
cal findings included elevated antinuclear autoantibodies (speck-
led pattern) as well as positive anti-Ro/SSA and anti-La/SSB
antibodies. Histology showed a vacuolar interface dermatitis,
including lymphocytic infiltrates along the dermo-epidermal
junction associated with dyskeratoses of basal keratinocytes.
Together, these findings were consistent with a diagnosis of
Rowell’s syndrome — a very uncommon subtype of LE.*
Accordingly, Niebel et al. *® observed a patient with subacute
cutaneous LE in long remission who experienced a flare of her
disease timely after her first Comirnaty® vaccination.

As illustrated in Figures2 and 3, different clinical presenta-
tions of new onset or re-activation of leucocytoclastic vasculitis
may also be observed following COVID-19 vaccinations.”!
Cohen et al.>! reported a female patient with a history of leuco-
cytoclastic vasculitis which was in complete remission for 2
years. Twenty-four hours after her first Comirnaty® vaccination,
she experienced a flare of leucocytoclastic vasculitis on her lower
legs. Two days after the second Comirnaty® vaccination the vas-
culitis re-exacerbated with disseminated purpuric papules on
her legs and lower trunk.’’ Akinosoglou et al.>> reported a
healthcare worker presenting with an annular rash on her elbows
2 days following the first Comirnaty® vaccination. Skin biopsy

showed a small vessel vasculitis. The lesions resolved sponta-
though

Even not

few days.”

neously after always

i

Figure 1 An old man had a history of intense itch and erythema-
tous skin lesions after his first Comirnaty® vaccination. After the
patients’ second Comirnaty® vaccination, erythematous-bullous
skin lesions (a) spread over his extremities and back. Serology,
routine histopathology (b) as well as direct and indirect immunoflu-
orescence confirmed the diagnosis of bullous pemphigoid that
was most likely triggered by the vaccine. Under medium-dose cor-
ticosteroids the itch and skin lesions gradually resolved.
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Figure 2 Chilblain-like lesions (a) on the left big toe of a patient
who had received his first shot Comirnaty® about 2 weeks ago.
One week ago, the same skin findings were noticed on his right big
toe. Histopathology was consistent with a leucocytoclastic vas-
culitis (b). Complete work-up (e.g. infection serologies, antibody
tests, X-ray, ultrasound) did not reveal relevant pathologies. Since
there was no evidence for other causes, we made a diagnosis of
vaccine-induced leucocytoclastic vasculitis. The skin lesions grad-
ually resolved after tapered systemic corticosteroids.

Figure 3 Widespread purpuric rash on the left thigh (a) of an
elderly male which had developed a few days after his first Comir-
naty®. He had no history for previous infections or new medication.
Histopathology was consistent with a leucocytoclastic vasculitis
(b). Complete work-up (e.g. infection serologies, antibody tests, X-
ray, ultrasound) did not reveal relevant pathologies. A diagnose of
vaccine-induced leucocytoclastic vasculitis was made. The skin
lesions gradually resolved after tapered systemic corticosteroids.

histopathologically confirmed, purpuric/petechial skin rashes
after COVID-19 vaccination have also been reported by others
as well.>* However, COVID-19 vaccine-induced purpuric
rashes are not always due to leucocytoclastic vasculitis (Fig. 4).
At the end of February 2021, a novel clinical syndrome char-
acterized by cerebral venous sinus thrombosis and/or splanchnic
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Figure 4 A young healthy female had a history of an asymp-
tomatic petechial rash developing 1 day after her first Comirnaty®
vaccination on her arms and legs. The discrete lesions sponta-
neously regressed within a few weeks. Six weeks later after her
second Comirnaty® shot she presented with the same petechial
macules, in part with bizarre annular configuration (a); histopathol-
ogy revealed slight perivascular lymphocytic infiltrates, mild vacuo-
lar changes with occasional necrotic keratinocytes and erythrocyte
extravasates (b). On laboratory investigations, her thrombocytes
and other coagulation parameters were within the normal range.
Clinically and histopathologically, a vaccine-induced Majocchi’s
disease-like rash was diagnosed. Again, her skin lesions slowly
resolved without treatment after few weeks.

venous thrombosis combined with thrombocytopenia was
observed in several patients following virus vector-based
COVID-19 vaccinations. The clinical findings strikingly resem-
bled those of heparin-induced thrombocytopenia (HIT), except
for absence of prior heparin exposure and sites of thrombotic
Hence, the condition was named vaccine-
induced thrombotic thrombocytopenia or vaccine-induced pro-
thrombotic immune thrombocytopenia (VIPIT) in some Euro-
pean countries. Conversely, in mRNA vaccines, VIPIT has not

manifestations.

been observed so far. HIT as well as VIPIT are characterized by
high-titre platelet factor 4 (PF4) autoantibodies and predomi-
nantly thrombotic events — purpuric skin lesions may be more
infrequently observed in cases associated with very severe throm-
bocytopenia. However, purpura and bleeding events (e.g. nasal,
oral, gastrointestinal, genital, central nervous) are much more
common in patients with vaccine-induced immune thrombocy-
topenia  (VIIT) or purpura  (Fig.

19,32,33,38,54-59,61
5).

thrombocytopenic

Indeed, VIIT was previously observed in patients with vacci-
nations against measles-mumps-rubella, hepatitis A and B, and
varicella.”® However, multiple cases including fatal ones have
also been reported after COVID-19 vaccination.?®*®*>! With
respect to the Vaccine Adverse Event Reporting System
(VAERS), however, fewer thrombocytopenia cases were reported
than expected when considering the background rate of immune
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Figure 5 Showing a female patient with a 2-week history of wide-
spread dry purpuric skin lesions on her extremities (a). A few days
prior to presentation in our hospital, she had a history for sponta-
neous gastrointestinal, genital, nasal and oral bleedings (b). Nota-
bly, about 2 weeks before the manifestation of purpuric skin
lesions she had her first Vaxzevira® shot. She was otherwise well-
being and had no new medications. On presentation, her thrombo-
cytes counted 1000/uL (150.000-400.000/pL) and the immature
thrombocyte fraction was 0.0% (1.1-6.1). A complete work-up did
not reveal potential causes for the thrombocytopenic purpura
observed, except for her COVID-19 vaccination. A diagnosis of
vaccine-induced immune thrombocytopenic purpura was made.
Under high-dose corticosteroids her thrombocytopenia gradually
recovered.

thrombocytopenia and the number of subjects vaccinated.*®
Nevertheless, the temporal context and the fact that the patients
reported in the literature were otherwise healthy are suggestive
for vaccine-induced thrombopenic complications.® Moreover,
COVID-19 infection is also frequently associated with immune
thrombocytopenic purpura. Unlike with VIPIT patients, VIIP
has also been observed in patients who received mRNA vaccines.
Again, one of the suggested mechanisms by which COVID-19
infection as well as the COVID-19 vaccination may induce
autoimmune responses against platelets is the presence of molec-
ular mimicry.*>***® Another cause for postvaccine cutaneous
haemorrhages may also be acquired haemophilia (AHA) also
known as an autoimmune-mediated condition. In fact, Radwi
and Farsi® reported a patient who developed bruises on his
arms and legs shortly after Comirnaty® vaccination. He had a
severely prolonged activated partial thromboplastin time, ele-
vated Willebrand antigen/function, FVIII level at 1% and FVIII
inhibitor titre at 80 Bethesda units, which were consistent with
the diagnosis of AHA. After 4-week prednisone, his blood
parameters normalized and bruises resolved.>”

Functional angiopathies

Chilblains-like or perniosis-like lesions (e.g. COVID toes)
belong to the very first skin findings that have been observed in
COVID-19-infected individuals.?>”* In some of COVID-19 con-
firmed patients, SARS-CoV-2 could also be detected in endothe-
lial cells of chilblains-like lesions.®® Due to conflicting evidence,
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however, a causal relationship between COVID-19 infection and
chilblain-like lesions has not been established.”* Chilblains-like
lesions are usually asymptomatic, bluish-reddish acral macules
which may worsen after cold exposure. To date, only few
COVID-19 vaccine-induced chilblains-like lesions have been
reported. Histopathology of these vaccine-induced acral lesions
was consistent a diagnosis of chilblains. However, similar to
SARS-CoV-2 infection, it remains unclear whether there is a real
causal relationship between chilblain-like lesions and the vac-
cine.»1%1>2842 pyrthermore, McMahon et al.2®

of mRNA vaccine-induced erythromelalgia — an uncommon

observed a case

condition that has been noted in response to other vaccines as
well, such as those for influenza and hepatitis B.

Reactivation of other viral conditions

Several pityriasis rosea (PR) and PR-like eruptions have been
reported during COVID-19 infection.?® Drago et al.*’ recently
suggested that SARS-CoV-2 may have played a trans-activating
role, triggering human herpes virus 6 and 7 reactivation and,
consequently, causing cutaneous PR manifestations. Indeed,
immune dysregulation may be induced by vaccine-specific infec-
tious particles resulting in human herpes virus reactivation and
typical PR rash, akin to recently observed herpes zoster virus
reactivations following COVID-19 vaccinations.””%>%* Alterna-
tively, vaccines may result in a delayed hypersensitivity response,
similar to medication-induced PR-like rashes.”’

Herpes zoster following COVID-19 vaccination has been
reported not only in case series but also documented in the
VAERS of the Center of Disease Control. Over 1000 patients
with mRNA vaccine-induced herpes zoster have been docu-
mented in VAERS, whereby most patients were over the age of

8,10,15,21,39,42,62-65
However, we have to be aware that the

60 years.
aforementioned associations could be coincidental, since herpes
zoster, in particular in the elderly, is a very frequent condition.
Many of the reported patients also had other possible reasons
for herpes zoster exacerbation, including malignancies or

immunosuppressive treatments.

Conclusions

In this brief review article, we demonstrated that unspecific
injection-site reactions are most frequent following COVID-19
vaccination. Moreover, different type I and type hypersensitivity
reactions, autoimmune-mediated skin findings, functional
angiopathies and (re)activation of viral conditions may be asso-
ciated with COVID-19 vaccination. Hence, there are numerous
cutaneous reaction patterns that may occur following COVID-
19 vaccination, whereby many of these skin findings are of
immunological/autoimmunological nature (Fig.6).””® It has
been demonstrated that molecular mimicry exists between
SARS-CoV-2 and human components (e.g. the spike-protein
sequences used to design the vaccines) and may thus explain

some COVID-19 pathologies as well adverse reactions to

© 2021 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd

on behalf of European Academy of Dermatology and Venereology.



Cutaneous findings after COVID-19 vaccination 177

/ Possible Pathomechanisms of COVID-19 Vaccine-Induced Skin Lesions \
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Figure 6 lllustrating possible pathomechanisms of cutaneous findings following COVID-19 vaccination. (a) Immediate (type I) allergic
reactions to COVID19-vaccine components, polyethylene glycols (PEG) and cross-reactive polysorbate 80, can lead to mast cell degran-
ulation causing urticaria, angio-oedema and anaphylaxis. (b) In presence of secondary allergens, increased COVID-19 vaccine-mediated
immune recruitment may manifest as delayed (type V) allergic reactions, such as “COVID arm”, maculopapular rashes, erythema multi-
forme and dermal filler reactions. (c) Mechanism of molecular mimicry caused by genetic similarities of SARS-COV-2 spike protein com-
ponents to endogenous cross-reactive human antigens. (d) Generation of autoreactive lymphocytes and cross-reactive antibodies due to
molecular mimicry leading to autoimmune reactions, such as vaccine-induced immune thrombocytopenia (VIIT) lupus erythematosus,
vasculitis and bullous pemphigoid. Other COVID-19 vaccine-related observations include functional angiopathies such as chilblains-like
lesions and re-activation of viral conditions such as pityriasis rosea (PR), PR-like eruptions and herpes zoster [IgE = immunoglobulin E,
APC = antigen-presenting cells, INFy = interferon y, TNFo = tumour necrosis factor o, Th1 =type 1 T helper cells, M® = macrophages,
MHC = major histocompatibility complex].
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COVID-19 vaccinations.®® However, there are also uncertainties
with regard to the question whether some of the previously
reported skin complications after COVID-19 vaccination were
really true or just coincident without causality. Even though the
temporal relationship as well as experience with other vaccines
may be suggestive for causality, the high prevalence of some con-
ditions (e.g. herpes zoster) and the very large number of cases
receiving COVID-19 vaccinations during the last months may
result in bias including many cases in which the skin manifesta-
tions were not caused by the COVID-19 vaccination but devel-
the
recently demonstrated a significant dis-

oped spontaneously despite

l.69

temporal relationship.
Moreover, Tan et a
cordance between morphological descriptions of cutaneous find-
ings among countries. In line with Kantor,”® we are afraid that
essentially all reports on cutaneous manifestations associated
with COVID-19 may be biased, also including data obtained
from large registries (e.g. VAERS) in which not only dermatolo-
gists report their patients’ skin findings.

Together, the skin findings observed after COVID-19 vaccina-
tion are widely self-limited and most frequently included com-
mon local injection-site reactions which have also been observed
in the clinical trials of COVID-19 vaccines as well as after the
application of other virus vaccines. Similar to other vaccines,
more severe but very rare reactions such as anaphylaxis have
been reported but must be ascribed to common ingredients and
not the vaccine itself. Since the COVID-19 mass vaccination
campaigns have started all over the world, great attention was
paid to safety concerns, particularly because of the rashly intro-
duction of novel vaccines, including the mRNA method. Even
though further research is necessary to better assess the true
prevalence and preventive measures for the above-discussed
COVID-19 vaccination reactions, we and other authors want to
reassure our patients of the overall compelling safety profiles of
the novel COVID-19 vaccines not only perceived from the der-
matology viewpoint.>®
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