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ABSTRACT

Adverse reactions have been documented following administration of mMRNA COVID
vaccinations, including systemic and local cutaneous reactions. Cutaneous reactions have
been reported more frequently and of greater severity when vaccinated with the Moderna
vaccine compared to the Pfizer/BioNTech vaccine. While multiple studies have investigated
cutaneous reactions following initial vaccinations, few have reported on the effects of booster
vaccinations, specifically in individuals of darker skin color. Additionally, we have found no
reported cases of photosensitive dermatitis following vaccination. Thus, we present a case of
photosensitivity dermatitis likely secondary to a booster shot of the Moderna vaccination in a

Fitzpatrick Type IV 81-year-old female patient.

INTRODUCTION

The SARS-CoV-2 disease is a highly
contagious and deadly virus that has caused
the ongoing, destructive COVID pandemic.!
To combat this disease, a wide number of
vaccinations were created, including the
Moderna and Pfizer/BioNTech vaccinations.?
These mRNA vaccinations can cause mild
adverse effects after the first and/or second
doses, most commonly including pain and
redness at the injection site, fever, fatigue,
headache, myalgia, nausea, and chills.1?3
Increased rates of adverse reactions have
been observed with the initial Moderna
vaccination and subsequent booster shots,
but the full range of potential effects following
these vaccinations is not fully understood.**

Photosensitivity is an abnormal reaction of
the skin to UV radiation.®> In photosensitivity
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dermatitis, UV radiation functions as an
allergen, and once the patient becomes
sensitized, subsequent exposure to this
allergen produces a hapten that binds to
protein carriers in the skin, forming an
antigen. Antigen-presenting cells then engulf
the photoallergen and presentitto T cells in
the lymph nodes. Subsequent T cell
activation leads to their proliferation and
introduction into the initial site of exposure,
causing an inflammatory skin reaction.®
While sunlight in isolation can result in
damaging cutaneous changes, such as
sunburn and solar erythema, sun exposure
may also act indirectly with exogenous
agents, such as drugs and topical
compounds, to cause phototoxic and
photoallergic reactions.’

While many studies have investigated the
spectrum of adverse systemic and cutaneous
reactions associated with MRNA
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vaccinations, like the Moderna vaccination,
we have found no reported cases of
photosensitivity reactions associated with the
Moderna booster vaccination. Additionally,
there are no documented cases of
photosensitivity reactions following a
Moderna booster in a person of darker skin
color. We present a case of photosensitivity
dermatitis likely secondary to a booster shot
of the Moderna vaccination in an individual
with skin of color.

CASE REPORT

Our case presents an 81-year-old Fitzpatrick
Type IV female with a past medical history of
type 2 diabetes mellitus, hypertension, and
hypercholesterolemia who developed an
erythematous rash in a sun-exposed
distribution after receiving a Moderna booster
vaccination for COVID. This was the third
Moderna vaccination she had received,
approximately 18 months after her two initial
Moderna vaccinations. The patient had a
pronounced local injection site reaction
following her first Moderna vaccination
accompanied by generalized fever and chills,
but she experienced no cutaneous or
systemic symptoms following her second
vaccination 30 days later. Following her third
vaccination, the patient returned home and
spent approximately 15 minutes outdoors,
sitting on her patio exposed to the sun. She
frequently spends time in the sun without sun
protection and tans after sun exposure but
rarely experiences sunburn. Two days
following the COVID booster, she developed
an erythroderma reaction of her sun-exposed
skin, including the bilateral cheeks, upper
chest, and bilateral dorsal hands (Figure 1).
Additionally, she reported experiencing mild
myalgias and fever later in the day following
her vaccination. She reported no changes in
medications, soaps, detergents, or skin
products and denied any recent sick contacts
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or exposures. She visited urgent care and
was diagnosed with dermatitis and
prescribed a topical steroid. Further
assessment of her symptoms and distribution
of the rash by her dermatology team revealed
a photosensitive pattern. She was counseled
to use sun protection, moisturize
appropriately, and apply topical steroids until
the dermatitis resolved. Approximately two
weeks following her outbreak, her rash had
significantly improved with only some
residual erythema of the cheeks (Figure 2).

DISCUSSION

This case demonstrates a unique, cutaneous
adverse reaction to the Moderna booster
vaccination. The chronological relationship
between the timing of the booster vaccination
and subsequent sun exposure, supports a
causative relationship with the Moderna
vaccination. A review of the literature found
that cutaneous adverse reactions following
COVID vaccinations occur commonly but are
less frequent compared to other side effects.*
Additionally, these adverse cutaneous
reactions have been found to occur with even
less frequency with booster vaccinations.
Between December 2020 and January 2022,
1000 cases of cutaneous reactions to
COVID-19 vaccinations were recorded, of
which 36 included reactions following a
booster vaccination, primarily secondary to
Moderna. Among the 36 individuals with
reactions to the booster vaccination, 93
distinct cutaneous reactions were identified.
From most common to least common, the
morphologies included urticaria, redness,
swelling and pain, a large local reaction,
erythromelalgia, and vesicular reactions.*
While Moderna more commonly causes
cutaneous reactions compared to Pfizer’s
vaccine, photosensitivity dermatitis has yet to
be described with either vaccination type in
the literature.
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Figure 1. Erythematous rash on the patient’s right cheek two days after receiving the Moderna booster vaccination.

Figure 2. The patient’s rash one week after the initial breakout.
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A review of the literature identified a limited
number of cases in which COVID-19
vaccinations have been followed by adverse
side effects, including an injection site rash
and urticaria.® A review of symptoms and
antibody response following the Pfizer and
Moderna vaccinations found that more
patients experienced adverse reactions when
vaccinated with Moderna than
Pfizer/BioNTech.® A study examining
adverse events with COVID vaccinations
from December 2020 to February 2021
recorded 414 cutaneous reactions in total
with 83% of those occurring after Moderna
vaccination and 17% occurring after Pfizer
vaccination.® Another study conducted from
January 15t to March 30" of 2021 found that
67.4% of 20,296 individuals who received the
Moderna vaccination experienced an
adverse reaction compared to 46.9% of
20,180 individuals who received the Pfizer
vaccination. Serious adverse reactions were
seen at higher rates with the Moderna
vaccination, as 2.4% of those who
experienced an adverse event were
hospitalized and 5.2% died compared to
2.6% that were hospitalized and 2.7% that
died following administration of the Pfizer
vaccination.! These numbers demonstrate a
greater frequency of adverse reactions to the
Moderna vaccination as well as an increased
severity of reactions compared to the Pfizer
vaccination.

Several case reports have described rare
cutaneous manifestations associated with
COVID vaccinations, yet no articles have
reported photosensitivity dermatitis
associated with the Moderna booster
vaccination. Furthermore, this finding of
photosensitivity dermatitis in a person of
color, who previously had a limited history of
experiencing sunburns, was novel. While the
pathogenesis of the response is unclear, we
hypothesize that an antigen in the Moderna
booster vaccination may subject the recipient
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to a predisposition to experience a
photosensitivity dermatitis.

This case presents a novel photosensitivity
dermatitis from a Moderna booster
vaccination in an individual of a darker skin
color. Given this finding, clinicians should
consider advising patients of all skin colors to
employ appropriate sun protection following
COVID vaccination. While this reaction was
not demonstrated with the Pfizer vaccine, itis
plausible that a similar pathogenesis could
potentially occur in patients receiving this
vaccination. Although uncomfortable, the
rash is largely benign and may be avoidable.
As we further separate from the COVID
pandemic, and the number of individuals
receiving COVID vaccinations and boosters,
more will be elucidated regarding the acute
and chronic symptoms associated with
vaccination.
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