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Abstract

Background To date, multiple cases of adverse reactions to COVID-19 vaccines have been reported worldwide.
Alopecia areata (AA) is an uncommon type of adverse reaction reported in some articles and has a significant social
and psychological impact on patients. Our study aimed to review the AA and COVID-19 vaccine literature.

Methods This systematic review was conducted by searching for articles on AA following COVID-19 vaccines

in international databases such as Embase, MEDLINE, PubMed, Web of Knowledge, and Ovid from December 2019
to December 30, 2023. We included studies that provided data for AA patients following COVID-19 vaccination

with at least one dose. Data on sex, age, country/region of origin, vaccine type, days between vaccination and symp-
tom presentation, manifestations of AA, trichoscopy and histopathological findings, treatment, and outcomes were
included.

Results In total, 579 explored studies were identified and assessed, and 25 articles with a total of 51 patients were
included in the review. Twenty-seven (52.9%) patients developed new-onset AA following receiving the COVID-19
vaccine, and AA recurrence or exacerbation occurred after receiving the COVID-19 vaccine in 24 (47.1%) patients
with preexisting disease. Five vaccines were reported to cause AA in all cases. The Pfizer vaccine (45.1%) was the most
frequently reported, followed by the ChAdOx1 nCoV-19 vaccine (27.5%), Moderna mRNA-1273 (19.6%), Sinopharm
(3.9%) and SinoVac (3.9%). AA occurred most frequently within one month after the 1st dose, and then, the incidence
decreased gradually with time. Topical or systemic corticosteroids were used in 38 patients. Eleven patients were
treated with a Janus Kinase inhibitor (jakinib) inhibitor, eight with tofacitinib, and three with an unspecified jakinib.
However, 3 of the 11 patients experienced exacerbations after treatment.

Conclusion AA after COVID-19 vaccination is rare, and physicians should be aware of this phenomenon to improve
early diagnosis and appropriate treatment.
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Introduction

With COVID-19 sweeping the globe, many measures
have been applied for prevention and treatment. As
one of the most effective measures, vaccines have been
widely used in many countries. Over 180 vaccine candi-
dates use a variety of technological platforms, including
viral vectors, live attenuated virus, inactivated virus,
virus-like particles, nucleic acid (DNA and RNA), pep-
tides, and recombinant protein approaches, which have
received approval for use or in development [1].

Although the abovementioned vaccines are generally
safe, many articles about the side effects of these vac-
cines have been published. COVID-19 vaccines can
induce various side effects, including headache, nau-
sea, vomiting, fever, fatigue, itching, muscle pain, joint
pain, local redness or swelling, and, rarely, anaphylactic
shock [2]. Studies have also reported the development
or recurrence of alopecia areata (AA) after COVID-19
vaccination. AA is an organ-specific autoimmune dis-
order characterized by nonscarring hair loss involving
the scalp, face, or body. It can affect approximately 2%
of the general population and cause severe psychologi-
cal distress [2, 3]. Spontaneous hair regrowth occurs in
approximately 80% of patients within one year after the
onset of AA [4]. However, a small number of individu-
als can develop alopecia universalis (AU), which can-
not be recovered in the short term and has a significant
social and psychological impact on patients.

Three [5-7] systematic reviews, all published in 2022,
explored the subject of COVID-19 vaccine-induced
AA. The latest review included 13 studies. Since then,
numerous new studies have been published in the lit-
erature on this subject. Hence, an updated review of
the literature is warranted. The aim of our study was to
provide a systematic review of this subject.

Materials and methods V1§ 5731

The present study was conducted based on the PRISMA
(Preferred Reported Items for Systematic Review and
Meta-analysis) guidelines. The review protocol was
not registered with any groups such as Cochrane or
Prospero. A completed copy of the PRISMA checklist
(PRISMA 2020) has been added as an appendix file 1.
The overall procedure can be divided into four-step
selection process of identification, screening, eligibility,
and inclusion. The literature screening, data extraction
and quality assessment were done independently by
two authors. Any disagreements were resolved by dis-
cussion or by a third author.
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Search strategy

A systematic search was conducted in the Embase,
MEDLINE, PubMed, Web of Knowledge, and Ovid
databases from December 2019 to December 30, 2023.
No restrictions regarding study design, geographic
region, or language were applied. A manual search of
references cited in the selected articles and published
reviews was also used for undetected studies. The
search strategy is provided in detail Appendix file 2.

Eligibility criteria

We included studies that provided data for case reports
and case series of AA following COVID-19 vaccina-
tion with at least one dose. Review articles, non-peer
reviewed sources and abstracts submitted in conferences
were not eligible for inclusion. Studies on in vitro and
animal models were excluded. Studies without mention
of hair involvement after COVID-19 vaccination were
excluded [8]. Studies assessing other types of nonscarring
alopecia (i.e., telogen effluvium) and scarring alopecia
were excluded.

Data extraction and handling

Two independent reviewers screened titles and abstracts,
followed by full-text articles. Discussions were used to
settle disagreements. The following details of each article
were recorded: sex, age, country/region origin, vaccine
type, interval days between vaccination and symptom
presentation, manifestations of AA, trichoscopy and his-
topathologic findings, treatment, and outcomes.

Statistical analysis for evidence synthesis

Descriptive statistics were used to detail clinical charac-
teristics of the patients. In case of normally distributed
variables means, frequencies and mean + standard devia-
tion (SD) were used. For categorical data, percentages
were displayed.

Causality assessment of AEFI figure

An AEFI CA tool developed by WHO was applied to
assess the causality assessment between COVID-19
vaccination and AA reported in the articles. All results
were divided into four main categories includes (A)
consistent with causal association to immunization;
(B) indeterminate; (C) coincidental association; or (D)
unclassifiable. Each AEFI report was evaluated sepa-
rately by two clinicians with specific expertise in vac-
cinology, and differences in causality assessment’s
outcomes were resolved via consensus.tf TURIRFF &

WAEFI CAT B A FIHE X EHPIREHCOVID-199%
BEMEAACBNRRXZIFE. AEERS RIKX



Zhu et al. European Journal of Medical Research (2024) 29:356

%, B (A) BEREEMHRRXFZ-H (D)
THRER; (=) 5aXxEkx (D) TARXE. FH

AEFUREHEBME B AR BT T L AIRNIERKE
£ 51, ARXFIFEERNEZRBIhE—H
BRI

Results

Study characteristics

The PRISMA flow diagram is available in Fig. 1.
Through the initial searches, we identified a total of 579
potentially relevant articles. After removing 360 dupli-
cates, 219 articles remained. By screening the titles and
abstracts, 194 articles were excluded. The full texts of
the remaining 25 articles were assessed for eligibility.
The studies and clinical characteristics are summarized
in Table 1 [3, 4, 6, 7, 9-29]. These studies originated
from different countries or regions; eight case reports
from Italy, Jamaica, Qatar, Japan, mainland China, Iran,
America, Taiwan; four case series from America, Swit-
zerland, California, and Italy; four letters to the edi-
tor from Egypt, Italy, and Colombia; three letters from
America, Brazil and Taiwan; three correspondences
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from Italy, Taiwan and Japan; two articles from Iran and
Italy; and one commentary from Taiwan.

Patient characteristics

In total, 51 patients, including 31 females (60.7%) and
20 (39.3%) males, were included. The average age of
these patients was 37.6 years (37.6+16.5 years). Seven
patients (13.7%) were aged older than 60 years, four
(7.8%) were aged younger than 20 years, and the remain-
ing forty (78.5%) were aged between 20 and 60 years.
27 patients (52.9%) developed new-onset AA follow-
ing COVID-19 vaccination, while 24 patients (47.1%)
presented with relapsed or aggravated AA. Ten patients
(19.6%) complicated with other atopy or autoimmune
diseases, including six patients (11.8%) with thyroiditis or
elevated thyroid antibody levels, two with atopic derma-
titis (AD), one with systemic lupus erythematosus (SLE),
and one with asthma. Six patients (11.8%) had a history
of COVID-19 infection. Furthermore, two patients (3.9%)
had a family history of AA, and two patients (3.9%) had a
family history of thyroid dysfunction.

> [Records duplicated removed(n=360)

Records excluded,with reasons:
> Out of scope(n=142)

Clinical practice guidelines(n=41)

Full-text articles excluded,withreasons:

Fig. 1 Literature search and article selection
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Characteristics of reaction
In our study, Pfizer was the most common AA vaccine,
and 23 (45.1%) of the 51 cases were caused by Pfizer, fol-
lowed by ChAdOx1, nCoV-19 (27.5%), Moderna mRNA-
1273 (19.6%), Sinopharm (3.9%) and SinoVac (3.9%).
Twenty-six of the 51 (50.9%) patients experienced
hair loss within one month after the 1st dose, 13 of the
51 (25.5%) experienced hair loss within one month after
the 2nd dose, seven of the 51 (13.7%) experienced hair
loss within one month after the 3rd dose, three of the 51
(5.9%) experienced hair loss within two to three months
after the 2nd dose, one of the 51 (2%) experienced hair
loss within one to two months after the 2nd dose, and
one of the 51 (2%) experienced hair loss within three
months after the 2nd dose. In general, the incidence
decreased gradually over time. Among the 51 patients,
34 patients (66.7%) experienced a patchy AA, while eight
patients (15.6%) progressed to alopecia totalis (AT), and
nine patients (17.7%) progressed to AU.

Treatment and outcome
Among the 46 patients who received documented treat-
ment, 38 received topical or systemic corticosteroids.
Intralesional triamcinolone acetonide was used in 16
patients [4, 1215, 24], methylprednisolone pulse steroid
therapy in two patients [30], pulses of dexamethasone in
two patients [21], and oral prednisolone 25—-300 mg daily
in five patients [7, 20, 25]; the other patients were treated
with various potent topical corticosteroids. In addition,
seven patients were treated with 5% minoxidil solution
[11, 13, 24], five patients with mesotherapy [21], five with
topical growth factors [24], one with squaric acid dibutyl-
este [11], two with pimecrolimus 1% cream [4, 7], and one
with 0.1% tacrolimus topical ointment [13]. Two patients
[4, 27] received platelet-rich plasma therapy (PRP). Nota-
bly, 11 patients were treated with a jakinib, eight patients
[4, 12] were treated with tofacitinib, and three patients
were treated [23] with unspecified jakinib for severe AA
or refractory (corticosteroid was ineffective) AA [4, 27].
Among the patients who mentioned the outcome of
treatment, ten patients [10, 13, 14, 16, 19, 21, 27] had
good treatment effects, with reduced hair loss, increased
regeneration, or complete regeneration. Interestingly,
one patient [25] experienced rapid diffuse hair loss with
subsequent depigmentation 2 weeks after the first vacci-
nation but spontaneous total regrowth with snow-white
hair in the end. However, the therapeutic efficacy was
poor in ten patients. One patient [14] did not respond
to hormone therapy and progressed from AT to UT
during treatment. Two [30] patients failed to respond
to pulsed steroid therapy. One patient [11] showed no
improvement after one month of immunotherapy. Many
therapies, such as oral prednisone, an excimer lamp,
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oral cephalothin, and mono ammonium, were used in
one [20] patient but still led to little improvement. One
[4] patient had little improvement after the treatment
of compounded tofacitinib 2%, clobetasol 0.05% oint-
ment, and clobetasol solution. One [4] received ILTAC
and platelet-rich plasma therapy, but still leaded to AU.
In addition, three patients [23] with moderate-to-severe
AA experienced various degrees of exacerbation of hair
loss despite therapy with jakinib, one with an increase in
total severity of alopecia tool (SALT) of 33%, one with an
increase of 25%, and one with an increase of 8%.

Causality assessment

According to the causality assessment, 10/51 (19.6%)
were classified as “consistent with causal association
to immunization” to the COVID-19 vaccination, 14/51
(27.4%) were “indeterminate”, and 27/51 (53%) were clas-
sified as “coincidental association”; no case was consid-
ered as “unclassifiable” (Table 1).

Discussion

The present study investigated the current literature on
cases of AA following COVID-19 vaccination. Barahm-
ani et al. [31] revealed that women exhibit a higher rate
(72%) of AA in a large case—control study. Similarly,
our study discovered that women have a comparatively
higher prevalence rate (60.7%) of AA. This may be due
to women’s higher susceptibility to autoimmune dis-
eases. Moreover, AA typically occurs at a younger age
(21-40 years) [32]. Hence, the incidence of AA in elderly
individuals is relatively rare. Jang et al. [33] reported that
3.5% of the 1,761 newly diagnosed patients with AA were
over 60 years old. However, in our study, 13.7% of the
described patients were older than 60 years. Therefore,
the relationship between age and the incidence of AA in
elderly individuals needs further investigation.

Of note, our study showed that 24 patients (47.1%) had
a history of AA, while six patients (11.8%) had thyroid
disease. The incidence of thyroid disease has varied from
8 to 28% in patients with AA [34]. Noso et al. [35] have
previously reported an association between thyroid auto-
immunity and AA. In their study, they found a positive
association of DRB1*15:01-DQB1*06:02 with AA in thy-
rotropin (TSH) receptor antibody-positive patients, indi-
cating a common etiology and susceptibility between AA
and autoimmune thyroiditis. Hence, our study highlights
that patients with a history of AA or thyroid dysfunc-
tion may have a greater risk of AA following COVID-19
vaccination.

In our study, the most common of the reported vac-
cines was the Pfizer vaccine, an mRNA vaccine. We
deduce that this may be due to the following reasons.
Firstly, previous studies have shown that the majority of



Zhu et al. European Journal of Medical Research (2024) 29:356

cutaneous adverse reactions are reported after mRNA-
based vaccines. It is believed that polyethylene glycol
(PEG) may be one of the causes of allergic reactions in
mRNA vaccines [36]. Secondly, it is also possible that
Pfizer’s vaccine was approved earlier and adopted more
widely around the world. In addition, according to our
findings, AA occurs most frequently within one month
after the 1st dose and then shows a gradual downwards
trend over time. This observation is consistent with the
report by Qaderi et al. [37] Hence, increased monitoring
for AA may be warranted during the first 4 weeks follow-
ing COVID-19 vaccination.

To date, different treatment options (local and sys-
temic) are available, but none of them can guarantee that
patients with AA can fully recover or without relapse [19,
20]. A few patients with severe AT have a poor prognosis,
and the condition can persist for a long time. Potent topi-
cal glucocorticosteroids or systemic immunosuppres-
sants need to be sustained for more than three months
to have a significant therapeutic effect [21]. JAK pathway
plays a key role in the pathophysiology of AA and is a
potential target for treatment. Even in patients who fail
conventional treatment, oral jakinib therapy can promote
significant hair regrowth. However, three patients expe-
rienced varying degrees of exacerbation after treatment
with jakinib. Hence, whether other jakinibs with differ-
ent selectivity for JAK subtypes may still be beneficial in
these patients deserves further investigation in the future.

In eight [4, 6, 11, 16, 24-26] of the 51 patients, AA
occurred after the first vaccination and became sig-
nificantly worse after the next dose. Four specific cases
worth mentioning are presented below. Three patients
[11, 26] developed patchy areas of hair loss after the first
vaccination but were still inoculated with the next dose,
which eventually resulted in AT. In addition, Abdalla
[6] et al. reported the case of a 63-year-old woman who
developed patchy hair loss after the first dose of the vac-
cine. The second dose resulted in increased hair loss, fol-
lowed by complete hair loss of the entire body hair. We
speculate that the first dose may have triggered the auto-
immune response, while the second, as performed on an
already sensitized immune system, may have boosted the
autoimmune attack on the hair bulb, leading to a marked
worsening of the condition. This indicates that dermatol-
ogists should consider carefully whether to receive a sec-
ond dose if a patient develops symptoms of AA after the
first dose of COVID-19.

The exact pathogenesis by which COVID-19 vaccina-
tion induces AA is unclear. Vaccine-associated autoim-
munity due to either cross-reactivity between antigens
or the effect of adjuvants is a well-known phenomenon.
mRNA vaccines such as Pfizer BNT162b2 can lead to the
self-production of antigenic proteins that can stimulate
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the host immune response. As a result, proinflammatory
cascades are activated, and numerous cytokines, includ-
ing interferon (IFN) and interleukin (IL)-6, are released.
IL-6 can inhibit the proliferation of hair follicle stem cells
and keratinocytes and the transition of hair follicles from
telogen to anagen [3, 38]. IFN can cause the collapse of
immune privilege in human follicles [39, 40]. In addition,
based on an adenoviral vector delivering the gene encod-
ing the spike protein, the AZD1222/ChAdOx1 vaccine
shares the same goal of evoking T cell-mediated immune
reactions [41]. However, further studies elucidating the
genesis of vaccine-associated AA are needed.

Limitations

This study has several limitations. First, a small number
of cases had missing data for treatment and outcomes.
Furthermore, the current study was subject to possible
diagnostic bias. When a particular adverse event such
as AA is suggested and publicized to be associated with
a vaccine, it can result in preferential identification of
cases due to increased awareness. Lastly, these studies
mainly consisted of case reports and case series with lim-
ited research data. Therefore, future studies with robust
designs, such as cohorts, are needed to more accurately
confirm these findings.

Conclusions

Our study highlights that patients with a history of AA
or thyroid dysfunction may be at higher risk of develop-
ing AA after receiving the COVID-19 vaccine. Further-
more, it was found that AA most commonly occurred
within one month after the first dose and then gradually
decreased over time. We hope to provide a reference for
observing the timeframe within which AA may occur fol-
lowing COVID-19 vaccination. Moreover, some patients
in our study experienced alopecia after the first dose but
proceeded with the second dose, leading to more severe
alopecia. Therefore, we recommend that dermatologists
carefully assess whether to administer the second dose if
alopecia symptoms arise after the initial COVID-19 vac-
cine dose, to prevent irreversible AA.
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