Received: 25 February 2022 | Revised: 18 May 2022

Accepted: 5 July 2022

DOI: 10.1111/jocd.15218

REVIEW ARTICLE

D,
Co;?;;re[‘:i: Dermatology W I L EY

Characteristics of hair loss after COVID-19: A systematic

scoping review

Torrey Czech MD!

Department of Medicine, John A. Burns

School of Medicine, University of Hawai'i,

Honolulu, Hawaii, USA

2Department of Dermatology, Okayama
University Graduate School of Medicine,
Dentistry, and Pharmaceutical Science,
2-5-1 Shikata-cho, Okayama, Japan

Correspondence
Yoshito Nishimura, MD, PhD, MPH,
Department of Medicine, John A. Burns

School of Medicine, University of Hawai'i,

1356 Lusitana St., Room 715, Honolulu,
Hawaii 96813, USA.
Email: yoshiton@hawaii.edu

1 | INTRODUCTION

| Satoru Sugihara MD? | Yoshito Nishimura MD, PhD, MPH

Abstract

Objective: While there are literature reporting increased incidence of hair loss in
COVID-19 patients, insufficient evidence exists on the topic to date. This review aims
to identify the existing evidence and clinical characteristics of hair loss with COVID-19
infection.

Methods: Following the PRISMA Extension for Scoping Reviews, MEDLINE and
EMBASE were searched for all peer-reviewed articles with relevant keywords in-
cluding “Alopecia,” “Telogen Effluvium (TE),” and “COVID-19” from their inception to
November 20, 2021.

Results: A total of 26 articles, with 9 observational studies and 17 case reports or
series (a total of 58 cases), were included. Most studies dealt with TE. There were no
clear trends between COVID-19 severity and the extent of hair loss. Analysis of the
58 cases also found similar results with most of the cases being female (82.8%), the
median onset of hair loss of 2.0 months, and the median time to recovery of hair loss
of 5.0 months with a resolution rate of 95%.

Conclusion: While this systematic review revealed uncertainty and a lack of strong
evidence regarding the association of COVID-19 and hair loss, hair loss in COVID-19
may mainly include TE and be reversible in nature. Future studies are warranted to
determine the detailed pathophysiology and risk factors of hair loss in COVID-19,

including possible roles of estrogen, progesterone, and pro-inflammatory cytokines.
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general public.®” Surprisingly, hair loss or hair changes in COVID-19

While coronavirus disease 2019 (COVID-19) is known to cause se-
vere respiratory illness, patients with COVID-19 also experience
various symptoms, including dermatologic manifestations such as
simultaneous herpetic lesions and hair loss.! Hair loss can occur
commonly in reaction to an acute disease process or autoimmune
etiology and was also reported as a symptom in previous corona-
virus infections such as severe acute respiratory syndrome (SARS)
or the Middle East respiratory syndrome (MERS).%® Given its aes-
thetic impact, hair loss has garnered considerable attention from the

have an estimated prevalence of up to around 20.4%.8° Although
individuals with post-acute sequelae of SARS-CoV-2 infection
(PASC) or “long COVID” have reported a high prevalence of cutane-
ous changes, the prevalence of hair loss in patients with PASC has
yet to be elucidated. The spectrum of hair loss in COVID-19 is broad
and includes acute and chronic telogen effluvium, exacerbation of
androgenic alopecia, and alopecia areata.**

To date, several studies have been done to clarify the association
between COVID-19 and hair loss. In particular, reversibility of hair
loss, duration, and association with COVID-19 severity were areas
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of interest, with hypotheses that extent and type of hair loss might
be associated with the severity of COVID-19. Additionally, it was hy-
pothesized that hair loss may be an initial symptom of COVID-19 or
a harbinger of future development of PASC. The results of existing
studies are mixed without unified conclusions. Population-based
studies regarding hair changes and COVID-19 noted that the extent
of hair loss and loss of hair pigments were correlated with the se-
verity of COVID-19 infection.!? Other studies report contradicting
results, such as a lack of evidence suggesting an association between
alopecia areata and COVID-19.*°

Despite the uncertain level of evidence with regard to hair loss
and COVID-19, hair loss has certainly attracted the attention of the
medical community with a number of case reports or small-sized
studies published. In this study, we aimed to summarize the current
level of evidence regarding hair loss and COVID-19 in order to iden-
tify its clinical characteristics and clinical utility by systematic review
of literature.

2 | MATERIALS AND METHODS

2.1 | Study design

We performed a systematic scoping review in accordance with
the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) extension for scoping reviews (PRISMA-ScR).141°

Appendix 1 is PRISMA-ScR Checklist of the present study.

2.2 | Search strategy

MEDLINE and EMBASE searches were conducted for all peer-
reviewed articles from inception to November 20, 2021. We em-
ployed no filters for study design and language. Additional relevant
articles were screened with the reference lists of all articles that sat-
isfied the eligibility criteria. The search strategy harbored relevant
keywords, including “Hair Loss,” “Alopecia,” “Telogen Effluvium,” and
“COVID-19.” Two authors (TC and YN) conducted the search inde-

pendently. See Appendix 2 for detailed search terms.

2.3 | Eligibility criteria

The criteria for the inclusion of articles are the following:

1. Peer-reviewed articles describing the relationship between
hair loss and COVID-19, or cases of hair loss in patients with
laboratory-confirmed COVID-19.

2. Randomized controlled trials, case-control studies, cohort stud-
ies (prospective or retrospective), cross-sectional studies, and

case series

The exclusion criteria included the following:

1. Qualitative studies, review articles, and commentaries.
2. Conference abstracts.
3. Diagnosis of COVID-19 made without confirmatory polymerase

chain reaction testing.

2.4 | Study selection

TC and YN assessed selected articles for full-text assessment in-
dependently using EndNote 20 reference management software.
Articles considered eligible were subsequently evaluated in full
length.

2.5 | Data extraction and definition

We used a standardized data collection form that followed the
PRISMA and Cochrane Collaboration guidelines for systematic re-
views to obtain the following information from each study: title,
name of authors, year of publication, country of origin, study char-
acteristics, target outcome, aims, study and comparative groups, key
findings, and limitations. We also summarized data from included
cases to identify clinical characteristics of hair loss in COVID-19.

3 | RESULTS

3.1 | Search results and study selection

Figure 1 illustrates a PRISMA flow diagram that depicts the process
of identification, screening, eligibility, and inclusion or exclusion of the
studies. The initial search of MEDLINE and EMBASE databases yielded
150 and 129 articles, respectively. Forty-seven duplicate studies were
removed. 232 articles were screened based on their relevance and type
of article. 143 articles that were either review articles, editorials, or
conference abstracts were excluded from the study. Eighty-nine arti-
cles were then evaluated for full-text review for study inclusion per our
eligibility criteria. Seventy-six reviews, opinion articles, articles with ir-
relevant topics were excluded. A total of 26 articles with nine observa-

tional studies and 17 case reports or series were included in the review.

3.2 | Description of included studies
Table 1 describes the main characteristics of nine observational
studies from the scoping review.'®1¢72% Overall, six studies were
observational investigational studies without comparative groups to
evaluate the characteristics of hair loss in COVID-19. Except for a
large retrospective cohort study from Korea which investigated the
risk of alopecia areata (AA) among COVID-19 patients, other studies
focused on telogen effluvium (TE).

Abrantes et al. conducted a dermatologist-led observational
study by recruiting patients from the United States (US), Brazil, and
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FIGURE 1 PRISMA flowchart of the
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Spain. While their sample size was small (n = 30), they found that
the onset of acute TE was a median of 45days after the onset of
COVID-19, and TE in COVID-19 patients frequently self-resolves.*
A prospective case-control study by Aksoy et al., which included
204 patients, noted the onset of COVID-19-associated TE was
53.8days on average after positive SARS-CoV-2, which was similar
to the results of the study by Abrantes et al.'” Cline et al. performed
an observational study to compare the incidence of TE before and
during the COVID-19 pandemic in New York City. While the net
prevalence of TE in their study was low (0.25% in the cohort of the
pre-COVID-19 pandemic period and 0.73% in the cohort during the
pandemic), they noted a significant increase in the prevalence of
TE during the pandemic.’’ While eight included studies suggested
a possible correlation between TE or other types of hair loss with
COVID-19, a large retrospective cohort study by Kim et al. from
Korea reported no significant difference in the prevalence of alo-
pecia areata based on ICD-10 data analysis.13 Except for studies by
Babaei et al., Cline et al., and Kim et al., all other studies suffered
from small sample sizes.

3.3 | Review of included cases

Table 2 delineates the demographics and clinical characteristics of
patients with hair loss and COVID-19 (n = 58), with a predominance

Articles included in scoping review
n=26

of female patients (17.2% male and 82.8% female).?***° Hair loss
type was predominately TE (74.1%), with the next most common hair
loss type being early-onset effluvium (12.1%). Only a small number
of individuals had other types of hair loss including AA (5.2%), fibros-
ing alopecia (3.4%), and one individual each with alopecia areata to-
talis (1.7%), alopecia areata universalis (1.7%), and anagen effluvium
(1.7%). The median onset of hair loss was 2.0 months (interquartile
range [IQR] 1.0-3.0) after diagnosis of COVID-19. The outcome of
hair loss was described only in 20 cases. Among the 20 cases, 19
(95.0%) had resolution of the symptom with the median time of re-
covery being 5.0 months (IQR 0.50-5.0). Among 38 cases with treat-
ment described, most patients received either topical lotion such
as clobetasol or minoxidil. Only one patient (2.6%) was prescribed
low-dose systemic corticosteroids. Two patients (5.3%) were treated
with either hydroxychloroquine or oral minoxidil, but the long-term
outcome of hair loss was not described. 18.4% of the included cases

only received reassurance.

4 | DISCUSSION

This study is the first systematic scoping review and analysis of ex-
isting case reports and series of hair loss in COVID-19. Our results
suggest a possible reversibility of hair loss in COVID-19. However,
patients could still experience prolonged time to recover from hair
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TABLE 1 Main characteristics of the included observational studies in the scoping reviews

Author Year
Country

Abrantes et al.
2021 USA

Aksoy et al.
2021 Turley

Babaei 2021
Iran

Cline 2021
USA

Di Landro 2021
Italy

Kim 2021
Korea

Moreno-
Arrones
2021 Spain

Sharquie 2021
Iraq

Study Type

Observational

Prospective
case-control

Cross-sectional

Observational

Observational

Retrospective
cohort

Observational

Cross-sectional

Aim
To evaluate the onset and

duration of acute TE
post-COVID-19

To assess the incidence
of TE developed
following COVID-19
and the correlation
between the
development of TE
and the severity of
infection

To evaluate the
characteristics of TE
in COVID-19

To evaluate the
prevalence of TE pre-
and during COVID-19
pandemic

To describe characteristic
of TE after COVID-19

To investigate the risk of
developing alopecia
areata among
COVID-19 patients

To characterize acute TE
after COVID-19

To characterize acute TE
after COVID-19

Outcome

Investigational

Characteristics of
hair loss

Investigational

Description of race,
ethnicity, and
comorbidities of
patients with TE

Pathobiology of hair
loss in TE after
COVID-19

New diagnosis of
alopecia areata
based on ICD-
10-Code L63

Investigational

Investigational

Population

Patients with hair loss after
COVID-19 (n = 30)

Patients with TE due to
COVID-19 (n =57)

526 patients with
documented TE
that recovered from
COVID-19

Patients evaluated by
the dermatology
departments of eight
safety-net hospitals in
New York City during
the pandemic; from
March 1 to October 1,
2020 (h = 14827)

39 patients with TE after
COVID-19

7958 patients with
COVID-19 during the
study period (January 1
to June 4, 2020)

191 patients with acute TE
and prior diagnosis of
COVID-19

39 patients with acute TE
after COVID-19

Comparative groups

N/A

Patients without TE
(n=147)

N/A

Patients evaluated by
the dermatology
departments of eight
safety-net hospitals
in New York City
pre-pandemic; from
August 1, 2019 to
February 29, 2020
(n=15507)

N/A

218779 patients without
COVID-19 during the
study period

N/A

N/A
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Detail of hair loss

The onset of acute TE at a median of 45days (IQR 13 days)

The median duration of TE was 47.5days (IQR 45days)

20/30 (66.7%) had resolution of TE during the follow-up
(March to July 2020)

The onset of COVID-19-associated TE was an average
53.8+23.8days after PCR positivity

The onset of hair loss was an average 53.6 + 12.2 days after
COVID-19

27.9% had concurrent alopecia (78.2% androgenic, 19.0%
alopecia areata, 2.7% cicatricial alopecia)

39 patients had TE pre-pandemic and 108 had TE during
the pandemic

Among 108 patients, 10 had positive COVID-19. Those
with positive COVID-19 were more likely to have
extensive comorbidities and be Hispanic. All of them
were female

The onset of hair loss ranged from 8 weeks to 3 months
after clinical manifestation of COVID-19

7/39 (17.9%) patients had trichodynia

The presence of empty follicular ostia and telogen club
hairs visible on the scalp surface were noted in 3/39
patients

Recovery occurred in 2-4 months

18/7958 (0.2%) with COVID-19 and 195/218584 (0.1%)
had alopecia areata based on ICD-10-Code

The onset of COVID-19-associated TE was an average
57.1+18.3days after COVID-19 diagnosis

Severity of hair loss based on Sinclair score; 4.7% had a
score of 1, 10.5% of 2, 12.6 of 3, 20.4% of 4, 22% of 5,
and 29.8% of 6

27.2% recovered within 4 weeks

All patients experienced hair loss within 2-3 months after
COVID-19

The pull tests were strongly

positive (> 10-50% with a mean of 35% of pulled hair away
from scalp) in every patient

43.6% had the diffuse type, 30.8% bitemporal type,
12.8% occipital, 7.7% frontovertical, and 5.1%
bitemporo-frontal

Journal of
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Key findings

Acute TE after COVID-19 could occur sooner
than TE of other causes (3 to 6 months to
recover)

TE more frequently occurred in those required
hospitalization due to COVID-19 (31.7% vs.
24.3%, p = 0.238)

The proportion of women was significantly
higher in patients with COVID-19-
associated TE than men (42.3% vs. 6.2%,
p<0.001)

No changes in the extent of stress among
those with TE and without TE

8.4%, 7.2%, and 4.8% had concurrent vitamin
D deficiency, hypothyroidism, and iron-
deficiency anemia, respectively

Those who had TE during the pandemic were
more likely to be Hispanic (1.22% vs.
0.30%)

Mean age 64.4years (range: 48-73)

30/39 (76.9%) patients were female

16/39 (41.0%) required hospitalization due to
COVID-19

The adjusted incidence rate ratio of
developing alopecia areata using a log-link
Poisson regression model was 0.60 (95%
Cl: 0.35-1.03) in those with COVID-19
compared with those without COVID-19

78.5% female with mean age of 47.4years
(range: 15-88)

71.2% of the patients did not require
hospitalization

59.7% received any form of minoxidil for acute
TE treatment

No patients required hospitalization for
COVID-19

Mean age 41.3+11.6years

92.3% females

No patients had alopecic patches or scaling,
erythema, or other dermatological
abnormalities

Limitations

Small sample size
Potential other concomitant
causes

The authors did not use objective
methods such as trichogram
or modified wash test for TE
diagnosis

No recorded information about
trichodynia

No long-term follow-up to
evaluate the recovery

Lack of description about
recovery

Failure to exclude other potential
causes of hair loss

Cross-sectional design

Lack of follow-up

Lack of data about time course
after COVID-19 diagnosis and
the onset of hair loss

Small sample size

No description about mean/
median time to the onset or
recovery of hair loss

Lack of detailed time course and
description concerning hair
loss

Low prevalence of COVID-19
in the study area during the
period

Diagnosis of alopecia areata was
based on ICD-10-Code

Small sample size with lack of
long-term follow-up

Small sample size at a single-
center design

No description about recovery

Lack of a comparison group
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Author Year

Country Study Type Aim

Starace 2021 Cross-sectional To evaluate the presence
Italy of trichodynia and

TE in patients with
COVID-19

Outcome

Investigational

Population Comparative groups

128 patients with TE and/or
trichodynia with a prior
history of COVID-19

N/A

Abbreviations: COVID-19, coronavirus disease 2019; ICD, International Classification of Diseases; IQR, interquartile range; OR, odds ratio; TE,

telogen effluvium.

TABLE 2 Clinical characteristics of the 58 patients from case

reports and case series

Prevalence (%)? Median (IQR)

Age (years) 58/58 (100) 49.0(38.0-57.3)
Sex
Male 10/58 (17.2)
Female 48/58 (82.8)

Type of hair loss

Telogen effluvium 43/58 (74.1)
Early-onset effluvium 7/58 (12.1)
Alopecia areata 3/58(5.2)
Fibrosing alopecia 2/58 (3.4)
Alopecia areata totalis 1/58 (1.7)
Alopecia areata 1/58 (1.7)
universalis
Anagen effluvium 1/58 (1.7)
Onset of hair loss (months)  57/58 (98.3) 2.0(1.0-3.0)
Resolution 19/20 (95.0)
Time to recovery (months) 5.0(0.50-5.0)
Treatment 38/58 (65.5)
Clobetasol cream or 17/38 (44.7)
lotion
Minoxidil lotion 9/38(23.7)
Reassurance 7/38(18.4)
Triamcinolone injection 3/38(7.9)
Oral minoxidil 2/38 (5.3)
Hydroxychloroquine 2/38(5.3)
Vitamin D 2/38 (5.3)
Low-dose systemic 1/38(2.6)
cortico-steroids
Antihistamine 1/38(2.6)

Abbreviations: IQR, interquartile range.

aPrevalence here is defined as the number of cases reported the
variable divided by the number of the total cases.

loss, and there were no clear trends between COVID-19 severity
and the extent of hair loss. Since most of the included studies dealt
with TE without long-term follow-up, there is insufficient evidence

regarding PASC and hair loss. Interestingly, we found a strong ten-
dency for female patients to experience hair loss in COVID-19.

To date, the underlying pathophysiology of hair loss in COVID-19
has yet to be elucidated. One proposed theory is that interleukin-6
(IL-6), a pro-inflammatory cytokine involved in severe and critical
COVID-19, may be playing a role with hair loss. IL-6 is suspected to
predispose and exacerbate hair loss by inhibiting hair shaft elon-
gation and hair follicle proliferation.‘”’42 Hair loss seems to have
occurred mainly in mild COVID-19 patients as only a few patients
required hospitalization in the included studies. Given the consid-
erable female dominance in patients having hair loss, female sex
hormones such as estrogens and progesterone may also be critical
in the underlying pathophysiology. Estrogens and progesterone are
known to have immunomodulatory and anti-inflammatory effects
inhibiting pro-inflammatory cytokines.*>** A study has been ongo-
ing to repurpose estrogens and progesterone to COVID-19 treat-
ment.* Estrogen and progesterone additionally work protectively
at the hair follicle. Estradiol is known to alter hair follicle growth and
hair cycle through its receptors, and progesterone may decrease the
conversion of testosterone to dihydrotestosterone, an active form
of testosterone leading to hair loss.*® Thus, female-dominance hair
loss in COVID-19 may be due to acute insult with the viral infection
causing a significant relative reduction in systemic estrogens and
progesterone levels in female patients. Future studies are warranted
to see a relationship between the extent of hair loss and female sex
hormones.

Given an increasing number of patients suffering from PASC,
long-term follow-up of recovered COVID-19 patients has become
crucial. Due to relatively short follow-up periods in the included
studies, it may be challenging to draw conclusions regarding the
prevalence of hair loss as a PASC symptom. Detailed dermatologic
examinations may need to be a part of routine examinations when
seeing recovered COVID-19 patients.

Limitations of this current study include that hair loss in
COVID-19 patients were commonly made as a clinical diagnosis
without the use of histopathological assay or specific biomarkers.
Thus, there might have been either under- or over-diagnosis of hair
loss in COVID-19 patients. Also, given that hair loss is a relatively
common dermatologic finding, hair loss and COVID-19 in the in-
cluded cases might have occurred solely by chance. Also, because
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Detail of hair loss

The authors could collect detailed data of 101 patients

In patients with trichodynia without TE, TR occurred in
2weeks (IQR 1-3) after COVID-19

Those with TE without trichodynia had TE 13 weeks (IQR
10.5-13.2) after COVID-19

Those with both TE and TR had TE in 3weeks after
COVID-19 (IQR 2-7.5)

Complete resolution of TE or trichodynia occurred in
91/101 (90.1%)

most of the included cases were diagnosed as TE based on clinical
course without pathologic findings, the prevalence of TE could have
been overestimated. Given the clinical variability and benign nature
of hair loss, it is important to consider that patients may not have had
access to or sought out dermatologic care. Many may not have no-
ticed mild hair loss symptoms. Thus, it is possible that severe cases
may have been more likely to be reported, leading to selection bias.
Another limitation is that there is a small number of observational
studies with a relatively small participant numbers and multiple
missing values, which decreases the quality of the data presented
in their studies.

Despite these limitations, our results show detailed clinical pre-
sentations of COVID-19 patients suffering from hair loss. While
it may be reassuring for patients and clinicians that hair loss in
COVID-19 could potentially be reversible without specific treat-
ment, a small number of patients experienced irreversible hair loss,
without clear pathophysiology to date. Given the significant nega-
tive aesthetic effects of hair loss leading to psychological distress,
clinicians need to be aware of the importance of dermatologic find-
ings in COVID-19 patients. With the growing number of patients
experiencing long-COVID symptoms, hair loss may rise in incidence
and become a frequent patient concern during long-term follow-up.
Future areas of research concerning hair loss and COVID-19 may
include the detailed histopathological analysis of hair follicles in
COVID-19 patients experiencing hair loss to identify the underlying
mechanisms, as well as prospective analysis to see the correlation
between estrogen, progesterone, pro-inflammatory cytokines, and
the extent of hair loss, as well as the significance of hair loss in those
with PASC.

AUTHOR CONTRIBUTIONS

TC conceived the study, searched the literature, and drafted the
manuscript. YN searched the literature, assessed the quality of the
studies, revised the manuscript, and supervised the study.

ACKNOWLEDGMENT

None.

CONFLICT OF INTEREST
None.

Key findings

Patients who had anosmia and headache had
higher odds of having trichodynia without
TE (OR 6.7 and 6.3, respectively)
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Limitations

Survey-based design causing
selection bias

Only those who came to
dermatology clinic were
included

Lack of a control group
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