CASE REPORT

Vitiligo of the arm after COVID-19 vaccination
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INTRODUCTION

As we head into the third year of the COVID-19
pandemic and second year of COVID-19 vaccine
availability, cutaneous reactions to COVID-19 and
various COVID-19 vaccine types have become
increasingly reported and categorized." The
American  Academy of Dermatology and
International League of Dermatological Societies
have collaborated to create a COVID-19 dermatology
registry to record cases of cutaneous reactions
associated with either the infection or the vaccine.
The most common cutaneous reactions seen after
COVID-19 vaccination are local injection site re-
actions. There have been limited reports of vitiligo
after COVID-19 vaccination to date, and literature
remains scarce.”” Clinical trials of COVID-19 vac-
cines did not report any cases of new-onset vitiligo
after mRNA vaccines; however, there was 1 case after
adenovirus-based AstraZeneca vaccination among
the cutaneous adverse events noted after vaccina-
tion.” Here, we present a case of a patient developing
vitiligo specifically on the arm at the site of injection
after COVID-19 vaccination.

CASE REPORT

A 43-year-old female with Fitzpatrick skin type VI,
Hashimoto’s thyroiditis, type II diabetes, and psori-
asis (previously treated with Humira, currently on
topical therapies) presented to the clinic with new-
onset change in color of her left arm after receiving

COVID-19 vaccination. The patient noted focal skin
depigmentation starting 3 weeks after receiving the
first dose of the Moderna mRNA-1273 COVID-19
vaccine, primarily on her left upper arm at the
location of the injection site. She subsequently noted
a few additional areas of depigmentation on her face,
scalp, and chest. There was no symmetric depig-
mentation of her right (unvaccinated) arm. She
denied previous depigmentation of her skin prior
to these episodes. Additionally, she had a psoriasis
flare-up on her hands and arms bilaterally 1 week
after receiving her first vaccine. She had no other
symptoms after the first and second doses of the
Moderna COVID-19 vaccine. The patient was initi-
ated on betamethasone dipropionate treatment at an
outside clinic prior to her visit.

On physical examination, depigmentation of the
left upper arm was striking, with noted involvement
over the deltoid at the site of vaccination (Fig 1).
Perifollicular macules consistent with repigmenta-
tion were present within the lesion. Smaller, less
prominent, patchy areas of depigmentation were
present on the face, scalp, and upper central chest
(Fig 2).

Punch biopsy of the left upper arm, from the
center of a depigmented area, revealed reduced
basal layer melanocytes and irregular epidermal
pigmentation. A Fontana-Masson stain highlighted
heterogeneous melanin pigment within the
epidermis, with foci of markedly reduced pigment.
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Fig 1. Depigmentation and repigmentation of the /left arm
at the site of vaccine administration.

Fig 2. Depigmentation and repigmentation of the face.

A Microphthalmia transcription factor immunohisto-
chemical stain indicated rare junctional epidermal
melanocytes, focally overlying hair follicles, with
reduced or absent melanocytes in the interfollicular
epidermis (Fig 3). The remaining retained pigment
and melanocytes were centered around the follicle
and adnexal structures. Additionally, there were
dyskeratotic keratinocytes in the epidermis (Fig 4).
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Fig 3. Microphthalmia transcription factor stain of a hair
follicle.

lin and eosin.

These findings are consistent with vitiligo.
Laboratory data were significant for an elevated
thyroid-stimulating hormone of 5.16 ulU/mL.
Complete blood count and basic metabolic panel
were within normal limits. The patient was instructed
to continue use of betamethasone dipropionate for
1 week and then transition to topical tacrolimus.

DISCUSSION

This case demonstrates a presentation of vitiligo
likely triggered by the COVID-19 vaccine, promi-
nently located at the site of vaccine injection. While
literature about vitiligo and COVID-19 vaccination is
scarce, a patient with ulcerative colitis was noted to
have developed vitiligo on the face after COVID-19
vaccination.” Notably, the 2 cases of vitiligo that have
been presented to date do not report vitiligo at the
area of vaccine administration.”” Since the majority
of Americans received the COVID-19 vaccine and
vitiligo is relatively common (1% to 2% prevalence),’
it would not be surprising to see patients reporting
vitiligo onset after vaccination, even by chance
alone. While it may be difficult to establish an
association between vaccination and development
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of vitiligo in a patient with pre-existing autoimmune
disease, it is suggestive that the depigmentation
developed most prominently at the vaccination site.
The mechanism for vaccine-induced vitiligo
needs further elucidation, but 1 possible hypothesis
is that either local trauma from the vaccination itself
or a robust immune response to COVID-19 vaccine
helped to promote an autoimmune response target-
ing melanocytes.” A few cases of vitiligo have been
reported at the injection site after subcutaneous
interferon alpha (IFN-a) therapy administration in
patients receiving treatment for chronic hepatitis C.”
It is common to see the development of vitiligo at
sites of skin trauma through the Koebner phenom-
enon,” and others have noted vitiligo following
topical application of imiquimod,” which both stim-
ulate production of type I IFNs like IFN-a. The
suggested mechanism of action in these patients is
still not fully understood; however, vitiligo is driven
by interferon gamma (IFN-y),"’ a type II IEN that
induces similar signaling responses as type I IFNs
like IFN-a. Thus, type I IFNs, such as IFN-«, may
induce inflammation that drives autoimmunity in
vitiligo through a feed-forward mechanism initiated
by type I IFN and then propagated through type 1I
IFN.” Because type I IFNs are produced following
COVID-19 vaccination, the vaccine itself may follow
a similar pattern to the other phenomena, resulting in
local inflammation and attracting autoimmune T cells
to initiate depigmentation at the vaccination site.
Another possible cause of this patient’s presenta-
tion that may act in conjunction with the previous
hypothesis is the Koebner phenomenon, defined as
the formation of skin lesions, after secondary trauma,
on parts of the body where a person does not
typically experience lesions.” This patient may be
exhibiting koebnerization via the COVID-19 vaccine
acting as an insult or source of secondary trauma,
initiating the cascade of events leading to melano-
cyte destruction and depigmentation. The removal
of the insult initiates uncharacteristically fast repig-
mentation around the hair follicles (within months)
as seen in this patient. If repigmentation occurs in
people with vitiligo, it generally takes months to
years. We cannot rule out the possibility that her
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Hashimoto’s thyroiditis and/or psoriasis also predis-
posed her to develop new-onset vitiligo. However, it
is particularly notable that the area of insult was the
most significantly affected by depigmentation in this
patient.

Further research into the mechanism of action of
depigmentation would be helpful if there are
increasing reports of vitiligo or new-onset cutaneous
autoimmune reactions after COVID-19 vaccination.
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