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Background: The cutaneous manifestations of COVID-19 may be useful disease markers and prognostic
indicators. Recently, postinfectious telogen effluvium and trichodynia have also been reported.
Objective: To evaluate the presence of trichodynia and telogen effluvium in patients with COVID-19 and
describe their characteristics in relation to the other signs and symptoms of the disease.
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�oi Rio de Janeiro, Brailk; Facultat de Medicina i

Salut, UIC-Barcelona, Universitat Internacional de

t Cugat del ‘Valles, Barcelona, Spainl; Depart-

atology, Salford Royal NHS Foundation Trust,

nited Kingdomm; Department of Dermatology-

Aristotle University Medical School, Hospital for

real Diseases, Thessaloniki, Greecen; Department

y, Wake Forest School of Medicine, Winston-

arolinao; Department of Dermatology, University

io de Janeiro - UERJ, Rio de Janeiro, Brazilp;

it, Dermatology Center CUF Descobertas Hospi-

ortugalq; Department of General and Clinical

and Allergology, V.N. Karazin Kharkiv National

University Medical School, Ukrainer; Department of Derma-

tology, Hadassah Medical Center, Faculty of Medicine, Hebrew

University of Jerusalem, Israels; Department of Dermatology,

Medical University of Warsaw, Polandt; The Ronald O. Perelman

Department of Dermatology, New York University Grossman

School of Medicine, New York City, New Yorku; Hair Treatment

and Transplantation Center, Private Practice, Saint Petersburg,

Russiav; Sinclair Dermatology, Melbourne, Australiaw; Fredric

Brandt Endowed Professor of Dermatology, Dr. Phillip Frost

Department of Dermatology and Cutaneous Surgery, University

of Miami, Miller School of Medicine, Floridax; and Dermatology

Department, Ramon y Cajal Hospital, IRYCIS, University of

Alcala, Madrid, Spain.y

Funding sources: None.

IRB approval status: Not applicable.

Accepted for publication July 21, 2021.

Reprints not available from the authors.

Correspondence to: Andrea Sechi, MD, PhD, Dermatology-IRCCS

Policlinico Sant’Orsola, Department of Experimental, Diagnostic

and Specialty Medicine (DIMES), Alma Mater Studiorum,

University of Bologna, Bologna, Italy. E-mail: andrea.sechi@

hotmail.com.

2666-3287

� 2021 Published by Elsevier Inc on behalf of the American

Academy of Dermatology, Inc. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.jdin.2021.07.006

11

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jdin.2021.07.006&domain=pdf
mailto:andrea.sechi@hotmail.com
mailto:andrea.sechi@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jdin.2021.07.006


JAAD INT

DECEMBER 2021
12 Starace et al
Methods: Patients with a history of COVID-19 presenting to the clinics of a group of hair experts because
of telogen effluvium and/or scalp symptoms were questioned about their hair signs and symptoms in
relation to the severity of COVID-19 and associated symptoms.
Results: Data from 128 patients were collected. Telogen effluvium was observed in 66.3% of the patients
and trichodynia in 58.4%. Trichodynia was associated with telogen effluvium in 42.4% of the cases and
anosmia and ageusia in 66.1% and 44.1% of the cases, respectively. In majority (62.5%) of the patients, the
hair signs and symptoms started within the first month after COVID-19 diagnosis, and in 47.8% of the
patients, these started after 12 weeks or more.
Limitations: The recruitment of patients in specialized hair clinics, lack of a control group, and lack of
recording of patient comorbidities.
Conclusion: The severity of postviral telogen effluvium observed in patients with a history of COVID-19
infection may be influenced by COVID-19 severity. We identified early-onset (\4 weeks) and late-onset
([12 weeks) telogen effluvium. ( JAAD Int 2021;5:11-8.)

Key words: COVID-19; hair loss; hair shedding; multicentric study; SARS-CoV-2; scalp allodynia; telogen
effluvium; trichodynia.
CAPSULE SUMMARY

d Postinfection telogen effluvium
observed in patients with a history of
COVID-19 infection can develop after
4 weeks (early onset) or 12 weeks (late
onset) from the time of infection, with or
without associated trichodynia.

d Clinicians should recognize possible hair
signs and symptoms in otherwise
asymptomatic or minimally symptomatic
patients.
INTRODUCTION
The COVID-19 pandemic

has affected more than 125
million people worldwide
and continues to spread
rapidly across the globe.1,2

The most common symp-
toms of this disease are fever,
asthenia, headache, muscle
or joint pain, anosmia, ageu-
sia, shortness of breath, dry
cough, and pneumonia.
However, a high number of
cutaneous manifestations
have also been reported.
Acral lesions resembling

those of chilblains are the most reported signs in
young adults with a pauci or asymptomatic viral
course,3 whereas maculo-papular and vesicular
rashes are the most common in middle-aged pa-
tients.4-6 It is still debated whether the skin manifes-
tations are a direct consequence of COVID-19
pathogenicity or a consequence of thrombogenic
and immune deregulatory responses triggered by
SARS-CoV-2 infection.7 Recently, alopecia areata and
androgenetic alopecia were shown to be associated
with COVID-19; however, acute telogen effluvium
(TE) appears to be the most common trichologic
disease in patients with COVID-19.8-17 Trichodynia
(TR) is a common accompanying symptom of
TE,18,19 but to date, the literature has been silent on
its occurrence with respect to COVID-19. For this
reason, we decided to collect data, using a multi-
center survey, of all patients referred to our
hair clinics for TE with or
without TR with a history of
COVID-19 infection and
describe their characteristics.

METHODS
An international call

addressed to several hair
experts, listed as the authors
of this paper, was launched
in April 2020 by the leading
author (Dr Starace) with the
aim of collecting epidemio-
logic, demographic, and
clinical data of patients
attending their practice for
skin or scalp diseases and reporting COVID-19.
The authors were asked to complete an online
survey 4 times over a 6-month period (from April
2020 to September 2020). At the end of the survey
period, the data of patients in whom TE and/or TR
developed concomitant with or after COVID-19 were
collected and analyzed in detail: sex, age, COVID-19
duration (computed, when available, from the time
of the first positive swab to the first negative swab),
temporal gap (latency) between TE or TR onset and
the first positive swab, other clinical signs and
symptoms of COVID-19, treatment received during
the infection, possible hospitalization, and/or inten-
sive care unit admission. Patients with a previous
history of hair disorder (any kind) were excluded
from the study in order to avoid a possible bias.
COVID-19erelated signs and symptoms were scored
as follows: an asymptomatic or a paucisymptomatic



Abbreviations used:

OR: odds ratios
TE: telogen effluvium
TR: trichodynia
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course was scored as 1; a symptomatic course with
systemic involvement but no hospitalization was
scored as 2; and a severe, long-lasting course with
hospitalization was scored as 3.

Data processing and statistical analysis
The collected data were error checked and coded

before being entered into a computer database.
Frequencies were used to summarize qualitative
data and median and interquartile range to summa-
rize quantitative data. The association between cat-
egorical variables was tested using the x2 test. The
student t test or Mann-Whitney test for independent
means was used to compare scale variables accord-
ing to a parametric or nonparametric distribution,
which was assessed using the Kolmogorov-Smirnov
and Shapiro-Wilk tests. Subsequently, adjusted odds
ratios (OR) with their 95% CIs obtained from
multivariate logistic regression were computed for
variables common to the TE1, TR,1 and TE1/TR1

groups. The backward likelihood ratio method was
chosen for variable selection. The assumptions
required for logistic regression were checked
using the Hosmer and Lemeshow fit test.
Heteroschedasticity was assessed using the
Breusch-Pagan test. All statistical analyses were
performed using IBM SPSS Statistics for Windows,
version 23 (IBM Corp).

RESULTS
Survey results

In total, the data of 128 adult patients, 24 men and
104 women, presenting with TE and/or TR were
collected and analyzed. To summarize the data
obtained from the 4 consecutive surveys, the median
of the reported percentages and numerical values
was computed.

In decreasing order, morbilliform (33.3%),
urticarial (21.4%), erythema polymorphous-like
(20%), chickenpox-like (20%), and purpuric
(16.7%) rashes were observed in this group of
patients. The less common findings were herpes
zoster virus reactivation (13.3%) and atopic flares
(6.7%). TE was observed in 66.3% (84/128) of the
cases and TR in 58.4% (74/128). In 42.4% of the cases,
TE was associated with TR. TR was reported as 1 or
more of the following manifestations: itching
(37.6%), burning (34.7%), pain (26.7%), or
paresthesia (4.9%), and it was graded as severe in
32% of the cases. The most commonly reported signs
and symptoms of COVID-19 observed in patients
with TE or TR were as follows: fever (75.2%),
anosmia (57.4), cough (55.8%), dysgeusia (41.6%),
asthenia (28.7%), headache (23.8%), myalgia
(10.9%), coryza (9.9%), dyspnea (7.9%), and diarrhea
(5.9%) (Table I). Relief from TR was achieved in 44%
of the cases, in particular by sleeping (20.3%),
washing with warm or cold water (13.5%), applying
high-potency topical steroids (11.8%), combing
(6.7%), massaging (3.3%), and scratching (1.7%).
Among patients referred for TE, 47.8% experienced
reactive TE, starting from 12 weeks or more after the
diagnosis of the infection, whereas 52.2%
experienced early-onset TE. Only 69.7% of patients
with TE or TR received treatments: high-potency
topical steroids (50%), supplements with amino
acids and vitamin B complex (27%), topical
minoxidil (15%), and pain relief lotions or hair
growth promoters (10%).

Among the 128 patients, the authors were able
to provide detailed data about TR or TE in only 101
and, in particular, in 34 cases of TR alone
(TR1/TE�), 42 cases of TE alone (TE1/TR�), and
25 cases of TE associated with TR (TR1/TE1).
Upon performing the inferential statistical
analysis, these 3 subgroups were found to differ
significantly in the following factors: disease
severity, ageusia, anosmia, headache, asthenia,
and COVID-19 duration (P \ .05) (Fig 1). The
TR1/TE1 group had significantly shorter
COVID-TR latency onset than the TR1/TE� group
(1 vs 2 weeks, respectively, P\.05), whereas the 2
groups did not differ significantly in terms of TR
duration (4 vs 5 weeks, respectively). The same
trend was observed among the TE1/TR� and
TE1/TR1 groups with regard to latency time lapse
(13 vs 3 weeks, respectively, P \ .05) and TE
duration (9 vs 8 weeks, respectively) (Fig 2). The
TR1/TE1 group was characterized by higher
disease severity compared with the TR1/TE� or
TE1/TR� group (P\ .05) (Fig 3).

Complete resolution of TE or TR occurred in 91 of
101 patients, whereas 10 cases had persistent active
disease at the time of study completion. By setting a
cutoff of 12 weeks, 100% of the TE1/TR1 cases
occurred within 12 weeks, whereas TE developed
within a 3-month time range in only 23.8% of the
TE1/TR� patients. Subsequently, multivariate
logistic regression was performed to compare the
TR1/TE�, TE1/TR�, TR1/TE1 groups in coupled
analyses. Anosmia and headache were positively
correlated with TR1 (OR: 6.68 and 6.31, respec-
tively), whereas asthenia and female sex had a



Table I. Summary of data collected with the second part*

Factors

TR TE TR 1 TE Total

n = 34 cases n = 42 cases n = 25 cases n = 101

F:M ratio 24:10 39:3 21:4 84:17
Age (y) 44 (37.5-54.75) 45 (28.5-58) 48 (41.2-61) 45 (38-58.7)
Latency of symptom onsetdpositive swab (d) 3 (0-6.5) 3 (1.5-4) 2 (0-5) 3 (0-5)z

Latency of TR (wk) 2 (1-3) - 1y

1.3 (0.9-2)
1y

1.7 (1-2.6)
P < .05

Duration of TR (wk) 5 (3-6.2) - 4 (2-6.5) 5 (3-6)z

Latency of TE (wk) - 13 (10.5-13.2) 3 (2-7.5) 11 [3-13]z P < .05
Duration of TE (wk) - 8y

9 (7.2-10)
2y

8 [7-9]
10y

8 [7-10]
Early TE\12 wk (%) - 23.8 100 52.2 P < .05
Disease severity (%) - - - P < .05
1 46.7 66.7 20 48.5
2 53.3 26.2 68 45.5
3 0 7.1 12 5.9

Fever (%) 76.7 71.4 80 75.2
Cough (%) 55.8 47.6 60 53.5
Ageusia (%) 32.3 26.2 80 41.6 P < .05
Anosmia (%) 67.6 38.1 72 57.4 P < .05
Diarrhea (%) 0 7.1 12 5.9
Myalgia (%) 5.9 11.9 16 10.9
Coryza (%) 11.8 11.9 4 9.9
Headache (%) 38.2 11.9 24 23.8 P < .05
Dyspnea (%) 5.9 4.8 16 7.9
Asthenia (%) 10 19 72 28.7 P < .05
ICU 0 4.8 12 5
COVID duration (d) 22y

9 (5-15)
17y

14 (9.7-22.2)
19y

20.5 (9.7-26.7)
58y

15 (8.7-23.2)
P < .05

ICU, Intensive care unit; TE, telogen effluvium; TR, trichodynia.

*Categorical variables are reported as percentages, whereas quantitative variables are reported as median, followed by the first and third

quartile in parentheses. The x2 test, student t test, and Mann-Whitney test were performed as appropriate. Significant P values (a\0.05) are

set in bold.
yMissing cases.
zP\.05 at normality tests (Kolmogorov-Smirnov and Shapiro-Wilk).

JAAD INT

DECEMBER 2021
14 Starace et al
negative correlation (OR: 0.13 and 0.11, respectively)
(Fig 4).

Dysgeusia and asthenia appeared to be significant
risk factors, as determined using the TR1/TE� versus
TE1/TR1 analysis (OR: 4.28, 36.98, respectively).

DISCUSSION
TE and TR as complications of COVID-19 were

probably still present in the first pandemic wave but
were probably overlooked because of other
cutaneous features of the disease attracting the
most attention. Subsequent reports highlighted the
occurrence of TE in patients with a recent history of
COVID-19. The evidence of increased postviral TE in
patients with a history of COVID-19 has also been
reported by 2 web-based studies: the first recorded a
27.9% TE incidence in a sample of 563 surveyed
individuals forced to stay at home because of
quarantine,17 whereas the other found an increase
in searches for the keywords ‘‘hair loss’’ by querying
Google Trends.16 Some authors attributed
the possible worsening of pre-existing TE to
psychosocial stress inflicted by the quarantine
imposed on the people by the government.15

However, the presence of emotional stress is not
indisputable proof that stress incited the patients’
hair loss. This relationship might have also been
inversely related.

TE is a frequent cause of hair loss and is
characterized by acute or chronic diffuse shedding
of hair.20,21 It may be associated with TR and may
cause a painful sensation of the scalp upon touching
of or brushing through the hair. Acute TE undergoes
remission within 3-6 months of onset unless
associated with androgenetic alopecia, whereas
chronic TE persists beyond 6 months. Different



Fig 1. The first bar plot shows the different prevalence of asthenia, headache, anosmia, and
dysgeusia among the 3 groups studied. The x2 test yielded significant P values (P\.05) for all
the displayed variables. The second box plot illustrates the distribution of the 3 quantitative
variables common to the groups studied. Outliers’ values are displayed as stars. The COVID-19
duration was significantly shorter in the TR1 group (P \ .05). TE1/TR�, Telogen effluvium
without trichodynia; TE1/TR1, telogen effluvium with trichodynia; TR1/TE�, trichodynia
without telogen effluvium; TR1/TE1, trichodynia with telogen effluvium.

Fig 2. The box plot of TR/TE latency and disease duration among the 2 group clusters
compared (TE1 vs TE1/TR1 and TR1 vs TR1/TE1) shows the difference in latency (P\ .05),
whereas disease durations did not differ significantly. TE1/TR�, Telogen effluvium without
trichodynia; TE1/TR1, telogen effluvium with trichodynia; TR1/TE�, trichodynia without
telogen effluvium; TR1/TE1, trichodynia with telogen effluvium.
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alterations in the hair cycle have been proposed as
the pathogenetic mechanism underlying TE.
Headington22 proposed 5 functional types of acute
TE based on alternations in particular phases of the
follicular cycle: immediate or delayed anagen
release, short anagen syndrome, and immediate or
delayed telogen release. Several triggers, such as
drugs, trauma, and emotional and physiologic stress,
can lead to the development of acute TE. Chronic TE
has been proposed to be due to a persistent
reduction in the variance of anagen duration.23 In
around 33% of cases, the cause of chronic TE remains
unknown.24

In post-COVID-19einfection TE, it has been
suggested that the viral insult induces TE through
immediate anagen release. Postinfectious hair loss
has traditionally been categorized as acute TE; how-
ever, it may result from different pathogenetic



Fig 3. The bar plot shows the distribution of disease
severity among the groups studied. TE1, Telogen efflu-
vium alone; TE1/TR1, telogen effluvium with
trichodynia; TR1, trichodynia alone.
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mechanisms and show different clinical patterns.
Evidence exists that the hair follicle might respond to
the infection via 2 shedding patterns: dystrophic
anagen effluvium and TE according to the type and
intensity of the insult. In this way, patients affected
bymore severe forms of COVID-19may present with
early-onset telogen phase, namely, dystrophic
anagen effluvium, suggesting amore profound effect
of the levels of proinflammatory cytokines
(interleukin 1b, interleukin 6, tumor necrosis factor
a, type 1 and type 2 interferon, and metallo-
proteinases 1 and 3) on the matrix cells of the hair
follicle.12

High levels of interleukin 6 have been shown to
be associated with asthenia,25 which, in our study,
was a strong independent predictor of TE1/TR1 in a
bivariate logistic analysis, regardless of whether the
comparison group was TR1/TE� (OR: 36.98, 95% CI:
5.19-263.58) or TE1/TR� (OR: 17.27, 95% CI:
2.72-109.49). Additionally, asthenia negatively
correlates with TR1 compared with TE1 versus
TR1 cohorts (OR: 36.98, 95% CI: 5.19-263.58).
Severe cases of COVID-19 were equally distributed
among the TE1/TE� and TE1/TR1 groups,
whereas less severe cases were more commonly
characterized by TR1/TE�.

High levels of interferons have also been shown
to be associated with acute TE,13 metalloproteinases
1 and 3 and interleukin 1b with hair follicle growth
inhibition,26 and interleukin 6 with the induction of
the catagen phase.27

We noticed that in 100% of the patients belonging
to the TR1/TE1 group and 23.8% of the patients
belonging to the TE1 group, hair loss developed
before 12 weeks, with a median latency period of
3 versus 13 weeks, respectively, among the
groups. Therefore, we hypothesized that an
immune-mediated microthrombotic reaction at the
level of the hair follicle vessels, or a direct infection of
the hair follicle by the virus, results in inflammation
and cell death. However, evidence for this has not
yet been provided by a histopathologic examination.

The coagulation cascade, activated in response to
COVID-19 infection, is responsible for a decreased
concentration of anticoagulant proteins due to
reduced production and increased consumption. In
addition, these factors can induce microthrombi
formation, which may occlude hair follicle blood
supply.

Drugs used to treat the infection may also play a
role in the pathogenesis of TE, especially in
late-onset TE. Watras et al28 highlighted the role of
anticoagulants, including enoxaparin, in inducing
TE. Moreover, in other studies, the use of
hydroxychloroquine, azithromycin, and other
medications could not be excluded as potential
triggers for the development of TE. The possible
limitations of studies on drug-related TE are
represented by missing data regarding drug
protocols: rapid change of administered drugs and
dose regimens as well as the lack of standardized
protocols provide data that are too fragmented to be
analyzed.

Another important consideration is that a majority
of patients with COVID-19 are under psychologic
and physiologic stress, both potential triggers for TE
and TR.

TR is not specific for TE and has been shown to be
associated with androgenetic alopecia and
psychologic illnesses, such as depression, obsessive
personality disorder, and anxiety.29 In the past, it has
been demonstrated that TR does not correlate
with the activity of hair loss.30 The only valid
information on TR is that it correlates with increased
neuropeptide substance P expression.31 Substance P
is a stress-related neuronal peptide released by nerve
terminals and represents a key factor in
neuroinflammation, leading to the release of
neuronal mediators implicated in neuropathic pain,
as might occur in the scalp with regard to hair loss.
Substance P may also play a role in hair cycle
modification mediated by stress: stress seems to
influence the relationship of substance P with mast
cells through neurokinin-1 receptors.

Moreover, substance P has been shown to be
associated with sleep deprivation. During the
COVID-19 pandemic, people experienced greater
anxiety caused by the fear of the disease, worries
about the outcomes of the pandemic, family loss,
and personal uncertainty about the future, which
had a significant impact on sleep. The combination
of increased stress, frequent hair wash to avoid virus



Fig 4. Graphical representation of the multivariate logistic regression. The arrows indicate the
group whose probability is predicted. In a binary response model, the adjusted OR is the
estimate of the OR between the 2 events, where the effects of other variables are held constant.
OR, Odds ratio; TE1, telogen effluvium alone; TE1/TR1, telogen effluvium with
trichodynia; TR1, trichodynia alone.
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transmission, and sleep disorders can result in TR
more or less being associated with hair loss.32

Interestingly, in our sample, anosmia correlated
with TR1/TE� both in the multivariate and univariate
analyses, whereas dysgeusia correlated with
TE1/TR1 in the multivariate analysis. Overall, both
anosmia and dysgeusia largely prevailed in TR1

patients, possibly suggesting its neurogenic role in
patients with this condition. Substance P is also a
mediator of sterile inflammation of the dura mater,
which has been considered as the source of migraine
pain. Substance P, together with calcitonin
gene-related peptide, leads to a cascade of
inflammatory tissue responses, including arteriolar
vasodilation, plasma protein extravasation, and
degranulation of mast cells in their peripheral target
tissue.33 According to our data, headache showed, in
fact, a positive correlation with TR1.

CONCLUSIONS
Our analysis demonstrated that patients with a

recent history of COVID-19 infection might consult a
hair specialist for postinfection effluvium of early or
late onset, with or without associated TR. In addition
to the typical acute TE, which occurs 3-4months after
an infection, we observed early-onset effluvium
occurring within less than 2 months after
COVID-19 infection. TR, when present, is related to
anosmia, ageusia, and headache. We hypothesized
that early hair shedding is related to a direct injury
caused by the virus and, in particular, due to
immune-mediated microthrombotic events within
the follicular vasculature and a cytokine storm.
Histopathologic evidence is as yet pending.

However, this study had several limitations,
including that the survey and the enrollment of the
patients were conducted on a select population
not representative of the general population. In
addition, our data did not include all
patients affected by COVID-19 but only those
patients who specifically seek a hair expert
dermatologist for medical advice on their hair signs
and symptoms.

The other limitations of our study were the lack of
a control group and the lack of the recording of
patient comorbidities that can induce TE or TR.

The aim of the study was, however, not to present
data on the prevalence of TE and TR in the general
population with COVID-19 but to describe the
occurrence of hair findings in patients with a history
of COVID-19 presenting for hair evaluation and their
correlation with the other known symptoms of
COVID-19 as well as to contribute to their
understanding. An open question is whether we
are dealing with neuropeptide substance P-related
TR or scalp allodynia due to associated neuro-
inflammation. This symptom showed a correlation
with other symptoms of neurologic involvement,
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such as anosmia or dysgeusia and headache. Thus,
the question of whether TR is neuro related or
caused by microinjuries remains to be determined.

Dermatologists and primary care physicians
should be aware of the possible presence of TR,
alone or associated with TE, in patients with a history
of COVID-19 infection because it might be a
presenting sign of the infection in otherwise
asymptomatic or minimally symptomatic patients.
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