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ABSTRACT

Introduction: The inflammation storm
involved in coronavirus disease 2019 (COVID-
19) infection and worsening and the psycho-
logical stress derived from current quarantine
conditions can affect the course of many skin
and scalp conditions. This study examined the
possible effects of COVID-19 on alopecia areata
(AA) relapse in patients suffering from these
scalp conditions during the pandemic.
Methods: The study was carried out in the form
of an observational cross-sectional type using a
questionnaire sent by mail to a cohort of
patients affected by AA during the pandemic
from March 2020 to October 2020.

Results: During the pandemic, AA relapse was
reported in 42.5% of the participants who also
declared COVID-19 infection, confirmed by
nasopharyngeal swab or hematological analysis.
The relapse was reported about 2 months later
COVID-19 infection (median of 2.14 months)
and 74.0% of these participants continue to
experience AA symptoms when the survey was
proposed. Only 12.5% of participants reported
AA relapse in the absence of COVID-19
infection.
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Conclusions: The present study reported a sig-
nificant relapse in patients suffering from AA
and infected by COVID-19. This phenomenon
could be attributed to the inflammation storm
typical of COVID-19 infection and the psycho-
logical stress derived from quarantine
conditions.
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Key Summary Point

The data in the present study showed a
significant relapse in patients suffering from
AA and infected by COVID-19. This
phenomenon could be attributed to the
inflammation storm typical of COVID-19
infection and to the psychological stress
derived from quarantine conditions

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13650644.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is affect-
ing individuals of all ages worldwide. Reported
for the first time in people exposed to a seafood
market in Wuhan City, China in December
2019, it is caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).

Because of its continuous and growing dif-
fusion, COVID-19 incidence is difficult to esti-
mate. Data updated in November 2020 reported
a worldwide incidence of 53.7 million con-
firmed cases and 1.3 million deaths [1].

Also in Italy, especially since 10 October
2020, there has been a further strong increase in
cases, which brings the cumulative incidence to
1,183,957 total cases [2], with a median age of
48 years with a distribution between male and
temale of 49.1% and 50.9%, respectively.

New concerns emerged with reports on hair
loss in subjects with COVID-19 as reported in
publicly available data and opinions from der-
matologists all around the world, including
Italy. This topic was discussed in November
2020 at the 94th SIDEMAST Congress in Italy
with an estimation of the incidence of hair loss
in subjects with COVID-19 of about 30%. In
particular, in about 90% of cases, hair loss is
reported to occur after 2 or 3 months of healing,
mainly in the form of acute telogen effluvium
[3].

Our studies on alopecia areata (AA) led us to
investigate an association between AA recur-
rence and COVID-19 pathogenesis in a sample
of patients from all over Italy in the period from
March to October 2020. AA is a chronic
autoimmune inflammatory disease character-
ized by sudden hair loss typically with a course
of spontaneous remission and exacerbation
[4, 5]. The loss of immune privilege is reported
as the main trigger of AA [6], but also inflam-
mation and acute or chronic psycho-emotional
stress have been reported as causative agents of
AA as contributors to its progress [7, 8]. Indeed,
inflammatory skin diseases, including AA, can
be exacerbated by psychological stress via
stimulation of the neuroendocrine system [9].
At the same time, it could also be hypothesized
that the “storm” of inflammation experienced

by patients with COVID-19 could lead to an
increase of immune molecules linked to the AA
condition.

This study examined the possible effects of
COVID-19 on AA recurrence in subjects who
had experienced the virus both by hospitaliza-
tion and quarantine.

METHODS

Participants and Questionnaire

The study was carried out in the form of an
observational cross-sectional type using a ques-
tionnaire sent by mail to the participants. They
were enrolled based on a previous well-known
history of AA, and demographics such as age
and gender were recorded. Inclusion criteria
were a history of AA and positivity to COVID-19
infection ascertained via nasopharyngeal swabs.
After they were asked whether they had these
complaints, those who positively answered were
asked for the gravity of symptoms, therapies to
which they have been subjected, and post-
pandemic AA manifestations. The survey was
sent by mail and includes a total of eight ques-
tions (Fig. 1). Demographic information was
obtained from the patient’s medical history. We
also asked the patient to send a digital pho-
tograph of their scalp condition to evaluate and
confirm AA relapse.

Once collected, questions were reviewed by
two dermatologists and a biostatistics specialist.
All procedures performed in studies involving
human participants were in accordance with
the ethical standards of the institutional and/or
national research committee and with the 1964
Helsinki declaration and its later amendments
or comparable ethical standards. No ethics
committee approval was required since the
study has been conducted in the form of survey
on patients without any clinical examinations.
Written informed consent was obtained from
the patients for the publication of this case
report and accompanying images.
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1. Did you contract the Covid-19 virus from March to October 2020?

O Yes
O No

2. If so, have you ascertained the presence of the virus by means of a nasopharyngeal swab

or hematological test?
O Yes
O No

3. If so, did you have any significant viremia symptoms?

Q Yes
Q No

4. Did you have to undergo some specific therapy?

Q Yes
O No

5. Have you had a relapse of Alopecia Areata after COVID-19 infection from March to

October 2020?
 Yes
Q No

6. Have you had a relapse of Alopecia Areata after COVID-19 infection from March to

October 20207
 Yes
O No

7. Do you have still persistence of AA symptoms?

QO Yes
Q No

8. Please feel free to write any additional comments if you wish

Fig. 1 Patient questionnaire

RESULTS

A total of 475 patients affected by AA in the last
2 years were contacted about the survey, of
whom 82% completed it. Of the subjects con-
tacted, 15% of subjects did not answer the mail.
The remaining 3% did not answer the survey
correctly. Among these, one subject reported a
history of COVID-19 infection but without

nasopharyngeal swab or hematological assess-
ment and for this reason was excluded from the
enrollment. A flowchart of the respondents to
the questionnaire is reported in Fig. 1 and their
demographic characteristics are reported in
Table 1.

Thirty-four percent of participants respon-
ded “Yes” to question 1 (“Did you contract the
COVID-19 virus from March to October 2020?")
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Table 1 Demographic characteristics of the respondents

Features Subgroups Values
Sex Male 353 (90.0%)
Female 39 (10.0%)
Age (years) 27-61 35 years (median age)

(Fig. 3a). Among these, 90% ascertained the
presence of the virus using a nasopharyngeal
swab or hematological test (Fig. 3b) and 59% of
them reported significant symptoms of viremia
(Fig. 3¢). In particular, nine of them (7.0% of
the total number of affected subjects) were
hospitalized and needed intensive therapy care
and intubation (Fig. 3d). The remaining 44%
(52.0% of the total number of affected subjects)
were treated with mild antipyretics, cortisone,
heparin, and hydroxychloroquine (Fig. 3d).
Forty-one percent of affected subjects were
treated with antipyretics (Fig. 2d). Most inter-
esting, 44% of subjects affected by COVID-19
enrolled in this study reported AA relapse
(Fig. 3e) about 2 months after COVID-19 infec-
tion (median of 2.14 months) and 74% of them
still experienced AA symptoms when the survey
was proposed (Fig. 3e).

475 patients affected
by AA as potential
responders

[
| \

404 responded 71 unresponded

\
[ \

392 completely
responded=97%

12 partially
responded

392 useful responses

Fig. 2 Flowchart of the respondents to the questionnaire

Only 12% of COVID-19-negative subjects
reported AA relapse (Fig. 3f) and 55% of these
reported the persistence of symptoms (Fig. 3f).

DISCUSSION

In this study, the incidence of relapse in indi-
viduals affected by AA after COVID-19 infection
in the period from March to October 2020 was
examined through a questionnaire and com-
pared with non-infected subjects. As soon as the
COVID-19 pandemic started, scientists began to
notice and investigate dermatological manifes-
tations related to COVID-19 infection.

With COVID-19 spreading all around the
world from March 2020, evidence both from
physicians and patients started to suggest an
increase of hair loss after COVID-19 recover. It
could be hypothesized that physical and emo-
tional stress experienced during COVID-19
infection could lead to telogen effluvium-like
conditions which usually are reported to occur a
few months after a stressful event (e.g., emo-
tional stress, surgery, high fever, etc.). Limited
published data are available on this topic [10],
but much evidence is currently available from
public data or reported from clinical experience.
However, we could not find any study on AA
relapse in subjects affected by this condition
during the COVID-19 pandemic in Italy.

Relapse in subjects with AA from an Italian
cohort of subjects affected both by AA and
COVID-19 was found to statistically increase
during the pandemic (42.5% vs 12.5%). These
data are in line with a previous Turkish study
from Kutlu et al. [11] in the period from May
2019 to May 2020.

AA is a well-studied autoimmune and
chronic inflammatory disease [4, 5] in which
psycho-emotional stress may also be involved
[9].

Stress derived from quarantine conditions
such as that deriving from health and eco-
nomical insecurity could be proposed as a trig-
gering factor of AA relapse and persistence
reported in this study. Indeed, stress is reported
to have an impact on other skin conditions in
which stress is reported to exert a role [12, 13].
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A Did you contract the Covid-19 virus from
March - October 2020?

BYES mNO

C  If so, did you have any significant
viremia symptoms?

BYES mNO

E Have you had a relapse of Alopecia Areata after COVID-19
infection from March to
October 2020?

WNO  BYES  wPersistence of AA symptoms ¥ Absence of AA sympotms

Fig. 3 Survey results regarding the incidence of COVID-
19 and symptoms as reported by subjects with alopecia
areata (AA) who responded to the survey: a COVID-19
virus in the period of March—October 2020, b assessment
of COVID-19 by means of a nasopharyngeal swab or

Most interesting, the generalized inflamma-
tion deriving from COVID-19 infection also has
to be taken into account, considering the role of
inflammation in AA.

Recently, Bulat and collaborators [14] repor-
ted an overactivation of T cells in patients with
COVID-19, which reflects an increase in the
Th17 subset of CD4% Tcells. This leads to
increased production of both interleukin-17 (IL-
17) and IL-22 cytokines, the main triggers of
cytokine release storm (CRS) leading to the

B If so, have you ascertained the presence
of the virus by means of a nasopharyngeal
swab or hematological test?

BYES mNO

D Did you have to undergo some
specific therapy?

= Intubation
® Plasma therapy

m Antipyretics, cortisone,
heparin, and
hydroxychloroquine.

m Bland antipyretics

Did you have a relapse of AA from March to
October 2020?

WNO  WYES  WPersistence of AAsymptoms & Absence of AA sympotms

hematological test, ¢ significant viremia symptoms, d speci-
fic therapies, e relapse of AA after COVID-19 infection,
f relapse of AA in COVID-19-negative subjects

rapid and severe deterioration of the condition
of patients with COVID-19 [15]. AA is itself
associated with the dysregulation in systemic
type 17 and type 2 cytokines, and IL-17 has
been proposed as a target for AA treatment [16].
Indeed, IL-17 represents a systemic inflamma-
tory signature of AA and, most interesting, is
also reported to contribute to disease-associated
psychological morbidity [17]. Increased plasma
levels of the type 2 cytokines (IL-33, IL-31, and
IL-15) were reported in subjects with AA, in
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addition to type 17 cytokines (IL-17A, IL-21, IL-
23, and IL-17F) and the levels of these cytokines
positively predict depression score [17].

Taken together, this evidence is coherent
with the so-called brain-skin axis [18] which
clearly explains the strict relationship between
psychological triggers and changes in the hair
growth cycle.

A limitation of this study is that no clinical
investigations were conducted apart from pho-
tographic evaluations to assess AA relapse.
Additional clinical investigations are currently
underway.

CONCLUSION

The data obtained in our study showed that
there is a significant relapse in patients suffering
from AA and infected by COVID-19. This phe-
nomenon could be attributed to the inflamma-
tion storm typical of COVID-19 infection and to
the psychological stress derived from quaran-
tine conditions. Considering that COVID-19 is
continuously spreading all around the world,
we think that the number of patients could
increase gradually in the future.
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