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Abstract

Purpose of Review This review aims to evaluate the spectrum of cutaneous reactions after both SARS-CoV-2 infection
and COVID-19 vaccination while simultaneously understanding the evolution of the field of dermatology in the face of an
ongoing pandemic.

Recent Findings The most commonly reported cutaneous reactions after COVID-19 infection in the literature to date include
morbilliform or maculopapular rashes, chilblains, and urticaria. The incidence of cutaneous reactions after COVID-19
vaccination was 9% in larger cohort studies and more commonly occurred after mRNA-based COVID-19 vaccines than
adenovirus vector vaccines. The most frequently reported cutaneous reactions after COVID-19 vaccines were delayed large
local reactions, local injection site reactions, urticarial eruptions, and morbilliform eruptions.

Summary With the ongoing pandemic, and continued development of new COVID-19 variants and vaccines, the landscape
of cutaneous reactions continues to rapidly evolve. Dermatologists have an important role in evaluating skin manifestations
of the virus, as well as discussion and promoting COVID-19 vaccination for their patients.
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Introduction

In November 2019, the outbreak of the SARS-CoV-2 virus
completely changed the landscape of medicine as we know
it. As of July 2022, there have been over 569 million cases
worldwide with over 6.3 million deaths due to coronavi-
rus-2019 (COVID-19) [1]. While over 10 billion COVID-19
vaccines have been given, 33% of the worldwide population
still remains unvaccinated [1].

COVID-19 was initially recognized as a respiratory virus
[2, 3], characterized by fever, coughing, general weakness,
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fatigue, headache, myalgia, sore throat, coryza, dyspnea,
nausea, diarrhea, and anorexia [4]. With new variants, symp-
tom frequency has changed, such as reductions in anosmia
and increases in sore throat [5]. Early reports of skin mani-
festations of COVID-19 varied widely, from 2% to 40% of
patients with SARS-CoV-2, depending on the population
evaluated [6-9]. Larger studies out of the UK and France
have both found the frequency of cutaneous manifestations
in the early waves of the pandemic to be present in~9% of
individuals testing positive for SARS-CoV-2 [6, 8].

More than 30 different rashes have been identified after
SARS-CoV-2 infection, potentially due to heterogeneous host
immune responses to the virus [10, 11ee, 12, 13ee]. COVID-
19 vaccines have produced a similarly wide array of cutaneous
reactions, from delayed large local reactions to chronic spon-
taneous urticaria to vaccine-related eruptions of papules and
plaques (V-REPP) [14]. Assigning causality to skin eruptions
after COVID-19 vaccination can be particularly challenging,
with at least one group of authors recommending that eruptions
need to begin within 21 days of vaccination to be considered
associated with the vaccine [15].

With the stream of new SARS-CoV-2 variants and distri-
bution of additional COVID-19 booster doses, we can expect
to see new dermatological patterns continuing to emerge.
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This review aims to evaluate the spectrum of cutaneous
reactions after both SARS-CoV-2 infection and COVID-19
vaccination and understand the evolution of the field of der-
matology in the face of an ongoing pandemic.

Methods

A PubMed search for articles published between Novem-
ber 30, 2019 and May 1, 2022 was conducted for relevant
literature outlining cutaneous reactions to the COVID-19
infection and COVID-19 vaccines. The search utilized the
following key terms: “cutaneous reactions,” “COVID-19
infection,” “COVID-19 vaccines,” “SARS-CoV-2,” “morbil-
liform,” “urticaria,” “local reactions,” “pruritus,” “pernio,”
“chilblains,” “zoster,” “vesicular,” “erythema multiforme,”
“V-REPP,” “bullous disease,” and “vasculitis.” The name of
each COVID-19 vaccine was further included with the term
“cutaneous reactions” to locate any additional vaccine-related
articles. The search terms, “mRNA-1273,“ “Moderna,”
“BNT162b2,” “Pfizer,” “AZD1222,” “AstraZeneca,” “JNIJ-
78436735, “J&J,” and “CoronaVac” were included because
they encompass the most common COVID-19 vaccines.

All literature on cutaneous reactions to COVID-19 infec-
tion and vaccines were included. This includes case reports,
case series, clinical trials, observational reports, and epide-
miological studies. Literature on the changes to dermatology
practice since the start of the pandemic and non-cutaneous
reactions were excluded. Relevant article selection and data
extraction were performed by the primary author (R.S.).
The combined PubMed search criteria yielded a total of 224
peer-reviewed journal articles. Of these articles, a total of
136 sources were included in the review.
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Cutaneous Reactions to SARS-CoV-2
Infections

The AAD/ILDS COVID-19 registry and the Spanish Acad-
emy of Dermatology nationwide case collection represent two
of the largest provider-facing collections of cases of COVID-
19 cutaneous manifestations. Combined, these sources
represent thousands of cases of cutaneous manifestations
of COVID-19 [11ee, 13ee]. The most commonly reported
cutaneous reactions in the literature to date include morbil-
liform or maculopapular rashes, chilblains, and urticaria. In
this section, we will discuss the most frequently reported
cutaneous reactions after SARS-CoV-2 infection (Table 1).

Morbilliform/Maculopapular Rash

Morbilliform reactions after SARS-CoV-2 infection have been
described as maculopapular erythema predominantly involving

@ Springer

the trunk with associated pruritus [11ee, 13ee]. Morbilliform
or maculopapular rash was the most commonly noted skin
manifestation reported in registry and case collection-based
studies of COVID-19 skin manifestations [11ee]. Freeman
et al. reports 22% of cutaneous reactions to the infection in
the AAD/ILDS international registry were described as mor-
billiform rashes (COVID-19 laboratory confirmed) [11ee].
Similarly, Galvan Casas et al. reported maculopapular reac-
tions in 47% of patients in their nationwide case collection
[13ee]. The overall incidence among all patients with COVID-
19 is not precisely known; a UK cohort study found 6.8% of
patients with positive COVID-19 testing had a body rash, but
this was self-reported and not further characterized in detail
[6]. Patients presenting with morbilliform or maculopapular
reactions were commonly treated with topical steroids with
resolution in an average of 8.6 days [11ee].

Acro-ischemia

Acro-ischemic skin lesions originate from vascular injury
and can more commonly present with the clinical picture
of necrosis or gangrene and less commonly with atypical
Raynaud’s, pseudo-pernio, microcirculatory ischemia, or
dry gangrene with arteriosclerosis obliterans as described
in one study [16]. A small study of 24 patients reports that
acral ischemia was presents in 1.2% of patients with a pre-
dominance in patients with more severe presentations of
COVID-19 [16, 17].

Pernio/Chilblains

Pernio/chilblains after SARS-CoV-2 infection, often known
as “COVID-toes” in the lay press, commonly presents as
asymmetric purpuric lesions on the fingers and toes often
associated with pain [10, 11ee, 18-21]. After morbilliform
reactions, COVID-toes were the second most frequently noted
cutaneous symptom with COVID-19 infection in dermato-
logic registries and case collections, reported in 18—-19% of
cases in the registry and case collection [11ee, 13ee]. The
exact incidence of pernio/chilblains after COVID-19 is not
known; however, large cohort studies from France and the
UK note pernio/chilblains in 3.7% and acral rashes in 3.1%
of patients testing positive for SARS-CoV-2, respectively [6,
8]. This reaction tends to affect the young to middle-aged
population with the median age in large studies ranging from
22 to 59 years [11ee], and 17 to 38 years [20]. One study
reported an average age range as young as 12 to 14 years [22].
The relationship between pernio/chilblains and SARS-CoV-2
remains controversial [23, 24]; these same large studies from
France (28,957 patients in the Covidom study) and the UK
(336,847 users of the COVID symptom study app) demon-
strated an association between pernio/chilblains and having
a positive test for SARS-CoV-2, with an OR of 1.74 (95% CI
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1.33-2.28, p=5.9x 1075) for positive versus negative swab
test in the UK study [6]. The pathophysiology of COVID
toes is thought to be related to a virus-induced type I inter-
feronopathy [25, 26]. Statistically significant increases in
interferon-a have been observed in COVID-19 patients with
pernio/chilblains compared to COVID-19 without chilblains
[25]. COVID toes are generally associated with milder or
asymptomatic COVID-19; it is hypothesized that this is due
to the far more robust interferon-o activation, leading to both
mild COVID-19 and pernio/chilblains [22, 23].

Hair Loss

Hair loss associated with COVID-19 infection has been
recorded in the forms of alopecia areata and telogen efflu-
vium (TE). In the AAD/ILDS registry report, alopecia areata
was only reported in one patient with no reports from the
Spanish case collection study [11ee, 13ee]. A long-term
study out of Wuhan, China followed 538 people who had
COVID-19; 28.6% of this cohort reported some form of
alopecia [27]. COVID-19 infection has been described as a
stressor event leading to hair shedding in TE [28-31]. One
study of 552 patients with laboratory-confirmed or sus-
pected COVID-19 infection described TE in nearly 2% of the
patients [28]. Multiple cohort studies, case series, and case
reports present cases of TE pattern hair loss 3 to 5 months
after COVID-19 infection [31-33].

Urticaria

Of laboratory-confirmed cases of COVID-19 skin manifesta-
tions entered into skin registries and case collections, urti-
caria makes up 16-19% of the cases entered [11ee, 13ee].
The incidence of new-onset urticaria out of all patients test-
ing positive for SARS-CoV-2 is unknown. This reaction
generally presents as urticaria distributed on the trunk and
sometimes the extremities; often with associated pruritus
[34]. Both acute urticaria and chronic spontaneous urticaria
(defined as waxing and waning pruritic wheals for greater
than 6 weeks) have been reported after COVID-19 infection
[35]. In a 140-patient retrospective study, 1.4% of patients
had new-onset urticaria [36, 37]. Urticarial reactions have
been associated with moderate to severe presentations of
COVID-19 infection [11ee].

Purpuric and Vasculitic Rashes

Palpable purpuric or vasculitic rashes after SARS-CoV-2
infection have been described as violaceous papules with
possible ulceration predominantly effecting the lower
limbs. These lesions occurred predominantly in patients
with severe COVID-19 and represent between 3 and 8% of
the cutaneous lesions after COVID-19 reported from the

registry [11ee]. On the other hand, retiform purpuric lesions,
branching, non-blanching violaceous plaque or patch, are
present in 6.4% of patients with COVID skin manifestations
and laboratory-confirmed COVID-19 who were entered into
the registry [11ee]. Case reports and case series are scarce
and predominantly report cases of leukocytoclastic vascu-
litis [38, 39]. Population-level incidence of vasculitis after
COVID-19 is unknown.

Papulosquamous Eruptions

Papulosquamous eruptions were reported in 9.9% of indi-
viduals with COVID skin manifestations and laboratory-
confirmed COVID-19 who were entered into the AAD/ILDS
COVID registry; this reaction morphology was not reported
in the large Spain nationwide case collection [11ee, 13ee].
Several different types of papulosquamous eruptions have
been noted. One, noted to be thin scaly erythematous pap-
ules and plaques on the trunk often associated with pruritus,
may resemble pityriasis rosea and has been called “pityriasis
rosea-like” [40].

Psoriasis has also been noted to flare after SARS-CoV-2
infection [41, 42]. In some cases, the flare-up of disease in
people with pre-existing psoriasis was attributed to either the
discontinuation of immunosuppressive medications such as
biologics due to concerns for COVID-19 infection or use of
prednisone or hydroxychloroquine as treatments for COVID-
19 [43].

Livedo Reticularis

Livedo reticularis has been described as reticular erythema-
tous violaceous macules most often in the distribution of the
lower extremities [44, 45]. This reaction has been reported
in~5% of registry cases [11ee]. Livedo reticularis has been
postulated to be a visible manifestation of the hypercoagu-
lable state seen in patients with COVID-19, but has not been
associated with clotting [46, 47]. While livedo reticularis is
generally a bilateral condition, there are few cases reported
of unilateral livedo reticularis after COVID-19 [48].

Vesicular Reactions

Vesicular rashes after COVID-19 were present in between
9% and 11% of all registry and case collection reported cuta-
neous reactions after SARS-CoV-2 infection [11ee, 13ee].
Vesicular reactions were described as small monomorphic
vesicles at the same stage. These lesions differ from chicken-
pox, which often presents with vesicles at different stages of
healing [49-51]. Some vesicular reactions are consistent with
herpes zoster reactivation; however, many of these patients
had otherwise immunocompromising co-morbidities [52].
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Grover-Like

Grover-like reactions are described as transient, erythe-
matous papules and papulo-vesicles. They account for less
than 5% of overall skin reactions reported after SARS-
CoV-2 infection in the registry-based studies. In one case
that reported grover-like reaction in a COVID-19-positive
patient, the condition resolved within a few weeks with no
scarring [53].

Bullous Disease

Few cases of new-onset bullous disease during or after
COVID-19 have been reported to date. In Freeman et al.,
new-onset bullous disease was reported in approximately
2% of patients reporting cutaneous manifestations in the
registry [11ee]. The bullae are described as tense, ten-
der blisters on an erythematous scaly base [54, 55]. The
majority of studies and articles focus on individuals with
pre-existing bullous disease who had flares of their dis-
ease. For the few cases on new-onset bullous disease in
patients with COVID-19, it is speculated that the viral
infection could have simply unmasked underlying disease
[54, 55].

Petechial Reactions

Petechial reactions, pinpoint red, brown, or purple non-
blanching lesions, were reported in 3% of cutaneous reac-
tions after laboratory-confirmed COVID-19 in Freeman
et al. [11ee]. Multiple cases of immune thrombocytopenia
after COVID-19 presented with petechiae and concurrent
purpura on the skin [56-59]. Very few cases of isolated
petechial rashes associated with COVID-19 in patients
with normal platelet counts have been reported to date
[60].

Erythroderma

Erythroderma has rarely been noted with COVID-19 [11ee].
Erythroderma is diffuse erythema and scaling involving a
majority of the skin. While there were many case reports of
flare-up in patients with previously diagnosed psoriatic or
eczematous erythroderma, there is little literature on new-
onset erythroderma in COVID-19-positive patients [61, 62].

Other

Erythema multiforme, SIS-TEN, and other severe cutaneous/
mucocutaneous reactions on the SJS-TEN spectrum were
very rarely reported in association with COVID-19, with just
a few isolated case reports in the literature [63].

@ Springer

Pediatrics

Initial studies on COVID-19 in the pediatric population
reported generally milder disease severity in otherwise
healthy children when compared with adults [64]. As the
pandemic evolved, a new hyperinflammatory condition, mul-
tisystem inflammatory syndrome in children (MIS-C), has
presented in multiple centers across the USA, Europe, and
Asia [64, 65]. MIS-C is a sequela to COVID-19 that presents
with multi-organ involvement, most commonly gastrointes-
tinal, cardiovascular, hematological, and mucocutaneous.
The cutaneous clinical findings include acro-ischemia, bul-
lae, dry gangrene, and maculopapular rash. In a prospective
study on MIS-C from Israel, the Alpha and Delta variants
of COVID-19 had higher incidences per 100,000 people
under the age of 18 than Omicron (54.5 during Alpha, 49.2
during Delta, and 3.8 during Omicron) [65]. A nationwide
prospective study from Denmark notes incidence to be 246
per 1,000,000 people between the ages of 0 and 17 [66].

Long COVID

Long COVID, also known as post-acute sequelae of COVID,
is defined as the illness that occurs in people who have a his-
tory of probable or confirmed SARS-CoV-2 infection; usually
within 3 months from the onset of COVID-19, with symptoms
and effects that last for at least 2 months [67]. Long COVID
can occur in the skin, in the form of pernio/chilblains, urti-
caria, or papulosquamous eruptions, livedo reticularis, and
others [68]. In one study, 6.8% of the 103 registry cases of
pernio/chilblains lasted longer than 60 days [68, 69].

Skin of Color

Much of the literature and imaging available today surround-
ing COVID-19 and cutaneous manifestation is on lighter
skin, with little representation of skin of color [70, 71]. This
is despite the fact that individuals with skin of color are
disproportionately affected by COVID-19 [72, 73]. Early in
the pandemic, Lester et al. reported that of publications on
COVID-19 and dermatology, 91% of images involved white
patients and 9% were Hispanic, with no representation of
cutaneous manifestations in dark skin [74]. This gap needs
to be addressed to facilitate clinicians to more effectively
identify and treat COVID-19 associated cutaneous findings
in people with skin of color.

Cutaneous Reactions to COVID-19 Vaccines
Starting December 2, 2020, the first COVID vaccine was

approved for emergency use authorization in the UK, quickly
followed by the USA, Canada, Mexico, Saudi Arabia, and
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Bahrain [75]. Cutaneous reactions were initially noted in the
vaccine clinical trials [76, 77], and quickly thereafter were
noted in case series [78], registries [79e¢], and reports from
around the globe (Table 2) [80-93, 94ee]. The most fre-
quently reported cutaneous reactions after COVID-19 vac-
cines were delayed large local reactions, followed by local
injection site reactions, urticarial eruptions, and morbilli-
form eruptions [79ee]. Similar morphologies of reactions
occur after booster doses, although it is possible to develop
a reaction to a booster dose without having reacted to the
original vaccine series [95, 96]. Yet, it is essential to note
that cutaneous reactions to COVID-19 vaccines are actu-
ally less frequent over time and with subsequent doses and
should not preclude one from obtaining additional booster
doses as and when they become available [96, 97].

Local Injection Site Reactions and Delayed Large
Local Reactions

Local injection site reactions to the mRNA COVID-19 vac-
cines (Comirnaty (Pfizer/BioNTech; BNT162b2), Moderna
(Moderna; mRNA-1273)) were identified in initial clini-
cal trials [76, 77]. Local injection site reactions have also
been noted after administration of Vaxzevira (AstraZen-
eca; AZD1222), Janssen COVID-19 vaccine (Johnson &
Johnson; Ad26.COV2.S), Convidecia (CanSino Biologics),
Sputnik V (Gamaleya Research Institute), and CoronaVac
(Sinovac) [98]. These reactions have been categorized as
swelling, erythema, and pain at the site of injection within
3 days of vaccination [79ee].

Localized Swelling, Erythema, and Pain within 3 Days
of Vaccination

Local injection site reactions were reported in between 15%
(erythema and swelling) and 88% (pain) of patients in the origi-
nal clinical trials for Pfizer, Moderna, AstraZeneca, JNJ, Gam-
COVID-Vac, and CoronaVac [80]. They were also frequently
reported in registries and cross-sectional nationwide studies,
representing between 20 and 30% of all reported cutaneous
reactions after COVID-19 vaccination [79ee, 94ee]. They occur
within 3 days of vaccine administration and are generally self-
limited, and resolve quickly without interventions [79ee, O4ee].

Delayed Local Hypersensitivity Reaction

In addition, the novel phenomenon of delayed large local
reactions, colloquially known as COVID-arm, have been
reported specifically after mRNA COVID-19 vaccines [78,
95]. These reactions, described as erythematous patches or
swollen plaque at the injection site, usually develop 7 to
8 days following injection and no later than 21 days post-
vaccination [15, 78, 99]. The reaction lasts 2 to 11 days after

onset, and generally will self-resolve or can be managed
symptomatically with ice and antihistamines [78]. On rare
occasions, there have been isolated reports of nodular and
vesicular pruritic local reactions at the site of vaccination
[100, 101].

Delayed large local reactions were reported most com-
monly after doses of the Moderna mRNA-1273 vaccine, but
were also noted, although less commonly, with the Pfizer/
BioNTech BNT162b2 vaccine [78, 95, 102].

Generalized Reactions

The generalized or distal reaction pattern is used to
described reactions in locations non-adjacent to or at the
vaccine injection site. These reactions are composed of
morbilliform, urticaria, V-REPP, bullous disease, hair loss,
vasculitis, and vitiligo [79ee, 94ee]. In this section, we will
discuss the most frequently reported cutaneous reactions
after COVID-19 vaccination.

Morbilliform Eruption

One of the most common generalized post-vaccine cuta-
neous reactions, morbilliform eruptions, is defined as ery-
thematous, maculopapular rashes reminiscent of measles,
mostly generalized affecting the trunk and limbs [94ee].
Of all skin reactions after COVID-19 vaccination reported
in registries and large case series, morbilliform eruptions
account for 6 to 9% of skin reactions recorded [79ee, 94ee],
They tend to appear about 4 days after vaccination and last
an average of 10 days [94ee]. They have been reported after
the primary vaccine series, and also after booster doses [96].

Urticaria

Urticaria can appear immediately (defined as <4 h after vac-
cination by the Centers for Disease Control and Prevention
(CDQ)) as part of anaphylaxis to a COVID-19 vaccine. Ana-
phylaxis after COVID-19 vaccines is rare, reported at a rate
of 11.1 per million doses of Pfizer/BioNTech BNT162b2
vaccine [103]. More commonly, urticaria is delayed in
onset, >4 h to several days (1 to 8 days) after vaccination,
with most appearing about 5 days post-vaccination [94ee].
Urticaria starting after 4 h is not an indication of an anaphy-
lactic reaction to the vaccine.

Between 11 and 15% of registry-reported cutaneous reac-
tions are urticarial in nature [79ee, 94ee], While most urti-
caria post-vaccine resolve within 1 to 2 weeks [94ee, 104],
urticaria may last > 6 weeks, known as chronic spontaneous
urticaria (CSU). This phenomenon has been noted after the
initial vaccine series and also after booster doses [96]. In CSU
cases, omalizumab has been used as a treatment option [104,
105].
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Herpes Zoster Reactivation/Shingles

Herpes zoster may be triggered by COVID-19 vaccination,
although there is debate in the infectious disease literature
regarding the strength of this association; a causal associa-
tion between herpes zoster reactivation and COVID-19 vac-
cination requires additional data [106—109]. In addition, the
larger registry and cross-sectional studies report that herpes
zoster reactivation accounts for up to 13% of total reactions
[79ee, 92, 94ee]. These cases presented classically as clus-
tered vesicles on an erythematous base in a dermatomal pat-
tern [108].

Pernio/Chilblains

Pernio/chilblains has also been reported to flare after
COVID-19 vaccination [110]. This phenomenon can occur
de novo, but also in patients who had pernio/chilblains after
COVID itself and then re-flared after vaccination. Of all
cutaneous reactions post-vaccination in registries and case
series, pernio accounted for 0.5 to 3% [79ee, 92, 94ee].
While the mechanism is not yet known, this presentation
may be a result of interferon-alpha or other immune response
to the vaccine similar to that seen after SARS-CoV-2 infec-
tion itself [110].

Erythema Multiforme

Erythema multiforme was reported in less than 1% of cases
[79ee, 92, O4ee]. Erythema multiforme (EM) has been asso-
ciated with triggers such as viruses and vaccines in the past,
yet there are very few reports to date of EM after COVID-
19 vaccination [111, 112]. These lesions are described as
“predominantly acral, targetoid papules, made up of three
concentric distinct zones” [111].

Bullous Disease

While bullous disease accounted for less than 1% of cases
in the large registry and cross-sectional studies, several case
reports and case series have identified subepidermal blister-
ing eruptions after COVID-19 vaccination [79ee, 92, O4ee
113-116]. In a case series of 12 cases in patients aged 42
to 97 years, bullous disease was noted after first vaccina-
tion with recurrence in one patient with second vaccination
[97]. All patients recovered. The authors hypothesize that
some cases, especially in older individuals, may represent
unmasking of pre-existing pre-bullous bullous pemphigoid,
while other cases, particularly in the younger population,
where the eruption was self-limited and of short duration,
may be truly new events triggered by the vaccine [97]. All
12 cases in this study were recorded after an mRNA vaccine,
and in some cases may have unmasked pre-bullous bullous
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pemphigoid, while in others may have been associated with
new onset [97]. The association between bullous disease and
COVID-19 vaccines needs further elucidation [97]. Authors
conclude that bullous eruption after COVID-19 vaccination
should not preclude further vaccination or boosters [97].

Hair Loss

Several types of hair loss have been reported after COVID-
19 vaccination, including alopecia areata and telogen efflu-
vium [117-121]. Alopecia areata has been noted either with
rapid onset after vaccination or recurrences of alopecia
areata after COVID-19 vaccination [117-122]. The asso-
ciation between vaccination and alopecia can be particularly
difficult to establish, given the time lag between vaccination
and the onset of hair loss [117, 120].

V-REPP (Vaccine-Related Eruption of Papules and Plaque)

Vaccine-related eruption of papules and plaques (V-REPP)
is a spectrum of vaccine reactions defined based on histo-
pathologic pattern more than clinical morphology. In a study
of 58 histopathology reports over 13 different reactions pat-
terns, the AAD/ILDS COVID-19 Dermatology registry team
characterized V-REPP as histopathologic spectrum of spon-
giotic (robust) to interface dermatitis (mild) [14].

Robust V-REPP was characterized on histopathology as a
spongiotic process, which clinically manifests as a vesicular
or papulo-vesicular eruption [14, 79ee, 92, 94ee]. These reac-
tions accounted for over 5% of registry reported cutaneous
reactions after COVID-19 vaccination. One case was reported
of a patient with scattered vesicles over the lower extremi-
ties developing this rash after two doses of the Pfizer vaccine
[123]. Moderate V-REPP was characterized as a combination
of spongiosis and interface change, and clinically appears more
consistent with pityriasis-rosea like lesions, which are often
oval in nature and can follow a protracted course. Described as
erythematous, scaly oval-shaped plaques in a “‘Christmas tree”
distribution on the trunk, this reaction was fairly uncommon
and seen in less than 5% of registry repo

rted reactions [79ee, 92, 94ee 124 125]. Finally, mild
V-REPP is an interface dermatitis, which clinically can mimic
an eczematous dermatitis [14].

Psoriasis Flare

Psoriasis flares have been scarcely reported after COVID-19
vaccines in the literature, which consist of case reports, case
series, registry studies, cross sectional, and cohort studies
[79ee, 126—129]. It has been hypothesized that both ade-
novirus-vector and mRNA COVID-19 vaccines may act as
a trigger for psoriatic flares; however, further investigation
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and large controlled studies are necessary to understand the
relationship [127].

Vasculitic Reactions/Purpuric Rash

Vasculitis and/or palpable purpura have also been noted after
COVID vaccination [79ee, 92, 94ee], some with biopsy-
confirmed vasculitis [130, 131]. Vasculitis subtypes noted in
the literature have included leukocytoclastic vasculitis and
urticarial vasculitis [132-138].

Vitiligo

Vitiligo has only been reported in a handful of cases after
COVID-19 vaccination and was not explicitly documented
in the large registry-based studies [139-144]. At least one
case noted new-onset depigmentation specifically over the
site of vaccination [145].

Filler Reaction

Dermal filler reactions were noted early on in the vaccine
roll-out both in vaccine trials (Pfizer/BioNTech BNT162b2
and Moderna mRNA-1273) [76, 77] and in the lay press
[146, 147]. Case reports ranged from nodular reactions to
angioedema in areas where patients had previously received
dermal filler, presenting 3 to 8 days after COVID-19 vac-
cination [148—152]. Patients who developed these reactions
had filler ranging from 2 weeks to 2 years prior to their
vaccination [149]. One hypothesized mechanism for this
reaction was activation of ACE pathway, and ACE inhibi-
tors have been proposed as a possible treatment mechanism
[149, 150].

Other

Pyoderma gangrenosum [153-155], erythema nodosum
[156-163], and SJS/TEN [164, 165] all have very few
isolated cases reported after COVID-19 vaccination. For
many reactions with only a handful of reported cases after
COVID-19 vaccination, correlation between the vaccine and
the skin condition has yet to be established.

Pediatric

MIS-C after COVID-19 vaccination has been rarely reported
in the literature. One study identified the incidence of MIS-C
after COVID-19 vaccination to be 1 case per 1,000,000
doses of the vaccine in individuals 12 to 20 years old [166].

Discussion

With over 6 million deaths since the start of the pandemic
and only 60.89% of the world fully vaccinated (not boosted)
as of June 2022, the first 2 years of the pandemic have seen
significant changes in all realms of healthcare, with contin-
ued evolution with new variants and vaccines [1, 167, 168].

The pandemic has highlighted the underlying struc-
tural racism and healthcare disparities that exist within
healthcare systems. COVID-19 has unevenly affected
black, Hispanic, native American, and immigrant commu-
nities, who continue to bear the heaviest burden of disease
[169, 170]. In the USA, black individuals account for the
majority of COVID-19 death rates (2 to 2.5 times the rate
in white and Asian populations) in multiple states [171].
At the start of the pandemic, 97.9 out of every 100,000
black individuals died from COVID-19 compared to 46.6
per 100,000 for white individuals and 40.4 per 100,000
for Asians [172].

Vaccine equity is a major challenge of our times. As of
June 1, 2022, 19.4% of individuals in low-income coun-
tries have received one dose of the vaccine compared to
78.4% in high income countries [1]. While global col-
laborations such as COVAX exist, with the aim of provid-
ing access to COVID-19 vaccines to people globally and
functioning as a mechanism through which governments
and key stakeholders worked together to get the pandemic
under control [173], this has not sufficiently addressed the
gap in vaccine distribution and access worldwide [1]. This
remains clinically relevant to all fields of medicine as the
reactions to COVID-19 vaccines that are being reported
may not be appropriately representative of the worldwide
population.

It is important to also acknowledge the international col-
laboration that has arisen in the face of the pandemic, across
all of medicine and in dermatology in particular. One exam-
ple of this is the collaboration between COVID-19 dermatol-
ogy registries [174, 175].

Despite these new international collaborations, a major
challenge still lies in communicating this information to
clinicians given the relatively weak to non-existent evi-
dence base for many reported associations which predomi-
nantly arise from case reports of common conditions in
the setting of billions of vaccine exposures. Unfortunately,
case reports and case series can only provide a hypothesis
of an association, and need to be further investigated with
controlled studies. Many of the reported studies in this
review are in fact based on spontaneous reports includ-
ing registries, nationwide reports, case studies, and case
series.
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SARS-CoV-2 Infection and the Skin

Cutaneous reactions to the SARS-CoV-2 infection may be
the presenting sign of infection and can also give clues into
how a patient’s immune system is responding to the virus.
Our understanding continues to evolve, even as the virus
itself is changing. We may come to consider COVID-19
to be “the great mimicker or imitator” in the skin, previ-
ously a term used for syphilis [176], given its propensity
to lead to over > 30 different skin eruptions. In this review,
we have outlined the most common cutaneous reactions in
COVID-19-positive patients to date; however, the evolution
in cutaneous findings with newer variants is an area of active
investigation [177ee].

COVID-19 Vaccine and the Skin

Like the virus itself, COVID-19 vaccines have also led to
a wide array of skin reactions and manifestations, reviewed
here. However, the majority of reactions noted after COVID-
19 vaccination are self-limited and non-life threatening, and
do not preclude an individuals from obtaining additional
COVID-19 booster vaccines or other vaccinations. In addi-
tion, as the mRNA platform is used for other vaccines in the
future, we may find knowledge gained from evaluation of
COVID-19 vaccine skin reactions to be useful with other
diseases and other vaccination campaigns.

One challenge in evaluating cutaneous manifestations
following COVID-19 vaccination is evaluating associa-
tion and causation. Many conditions seen after COVID-19
vaccination such as alopecia or herpes zoster reactivation
are common and understanding whether incidence of these
conditions truly increases after vaccination will take large,
population-based studies. Based on CDC and allergy guid-
ance, our group has proposed a time cut-off of 21 days post-
vaccine for consideration of whether a skin eruption may
be evaluated for possible association with a vaccination,
but this is an active area of debate and investigation [15].

Conclusion

With new COVID-19 variants and vaccines, our knowledge of
how the skin responds to SARS-CoV-2 continues to evolve.
Dermatologists have an important role both in evaluating skin
manifestations of the virus, but also in discussing and recom-
mending COVID-19 vaccines to their patients. As a specialty,
we have an important role to play in pandemic response.
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