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COVID-19 infection is a major cause of acute telogen effluvium
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Abstract

Background Acute telogen effluvium is a non-scaring hair loss, usually occurs 3 months after the stressful event that causes
hair shedding, and lasts up to 6 months. It can be associated with post COVID-19 infection.

Objective To study the possible effects of COVID-19 on the hair growth cycle and the relationship between COVID-19 and
acute telogen effluvium.

Patients and methods This is an observational cross-sectional study that had been conducted during the period from Sep-
tember 2020 to March 2021 years. Thirty-nine patients with post COVID-19 hair loss are confirmed by polymerase chain
reaction (PCR) or antibody testing. Hair pull test was carried out to confirm the diagnosis and severity of telogen effluvium.
Results Thirty-nine patients were evaluated; their ages ranged from 22 to 67 years with a mean and SD of 41.3 + 11.6 years
with 36 (92.3%) females and 3 (7.69%) males.

All patients with a diagnosis of ATE were enrolled in this study and had a laboratory-confirmed diagnosis of prior SARS-
CoV-2 infection; 15 (38.46%) patients reported mild symptoms, 24 (61.53%) patients presented with moderate disease, and
no patient required hospitalization. They all experienced excessive hair loss within 2—3 months after infection. Pull tests
were strongly positive (> 10-50% with a mean of 35% of pulled hair away from scalp).

Conclusion COVID-19 infection is now a frequent and a common cause of acute telogen effluvium. Hence, clinicians should
be aware about the relation between this infection and this pattern of hair loss. Drugs that have been used for the treatment
of COVID-19 were excluded as a cause of acute telogen effluvium.
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Introduction

Coronavirus disease 2019 (COVID-19), a pandemic infec-
tion caused by severe acute respiratory syndrome coronavi-
rus type 2 (SARS-CoV-2), was first recorded from Wuhan
in central China in December 2019 [1, 2].

COVID-19 has lately been connected to skin manifesta-
tions like vesicular, maculopapular, urticarial acroischemic
lesions, and others [3]. Telogen effluvium (TE) is one of the
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most common forms of hair loss that is characterized by a dif-
fuse hair loss and has many known triggers like stressful events,
drugs, endocrine disease, major surgery, febrile illnesses, and
nutritional deficiencies [4]. Acute TE (ATE) is a non-scaring
hair loss, usually occurs 3 months after the event that causes
hair loss, and lasts up to 6 months, while chronic TE exceeds
6 months. ATE is self-limited disease characterized by unusual
hair shedding (more than 100 shed hair per day) as a conse-
quence of an abrupt shift of the hair follicles from anagen to
telogen phase [5].

The hair cycle composed of three phases: anagen, cat-
agen, and telogen. The anagen phase is the growth phase
of the hair cycle. Approximately 85% of hair is within the
anagen phase at a time, and this phase lasts between 2 and
6 years. The catagen phase is the transition phase which
occurs when anagenic follicle receives a signal and it ends
the growth phase. The catagen phase lasts for 1 to 2 weeks.
The telogen phase, which is additionally referred to as the
resting phase, is the last stage of the hair cycle. This phase
lasts 3 to 5 weeks until the anagen phase is resumed [6, 7].
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So, the aim of the current work is to study the possi-
ble effects of COVID-19 on the hair and the relationship
between COVID-19 and ATE.

Patients and methods

This is an observational cross-sectional study that had been
conducted during the period from September 2020 to March
2021 years. Thirty-nine patients with hair loss that started
after COVID-19 infection confirmed by polymerase chain
reaction (PCR) or antibody testing with no history of TE or
previous hair fall were included in the present study.

The study followed the Declaration of Helsinki principles,
and informed consent was obtained from each patient after
an explanation about the nature of the study. The gleaned
data included age, gender, and clinical presentations. In
addition, a thorough history was taken from every patient
regarding onset of COVID-19 infection, onset of hair shed-
ding, associated systemic or dermatological signs and symp-
toms, disease severity, and what treatment they received.

Hair pull test by grasping 50 to 60 hair between thumb,
index, and middle fingers in frontal, occipital, and both
temporal regions of the scalp was performed, and the test
was considered positive if more than 10% of pulled hair
away from scalp were in telogen phase and hair with white
clubbed bulb [8].

The diagnosis of TE depended on history and physical
examination and confirmed by a hair pull test.

Statistical analysis

Statistical Package for Social Science (SPSS) version 22
was used for data input and analysis. Data were statistically
described in terms of mean, standard deviation (SD), fre-
quencies (no. of cases), male-to-female ratio, and percentage

(%).

Results

Thirty-nine patients were evaluated; their ages ranged from
22 to 67 years with a mean and SD of 41.3 +11.6 years with
36 (92.3%) females and 3 (7.69%) males.

All patients with a diagnosis of ATE were enrolled in
this study and had a laboratory-confirmed diagnosis of prior
SARS-CoV-2 infection; 15 (38.46%) patients reported mild
COVID symptoms, 24 (61.53%) patients presented with
moderate disease, and no patient required hospitalization.
They all experienced excessive hair loss within 2-3 months
after COVID-19 infection, which included hair coming out
in large clumps.
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All patients had the symptoms of SARS-CoV-2 infection,
and they had received all or part of the National Guidance
for Clinical Management and Treatment of COVID-19 for
the treatment of mild and moderate COVID-19 infection
[antiviral therapy (favipiravir tablet for mild disease, favip-
iravir tablet or lopinavir-ritonavir tablet for moderate infec-
tion), antibiotics (ceftriaxone injection, oral azithromycin, or
oral levofloxacin), dexamethasone injection, anticoagulant
(enoxaparin), supportive therapy (antipyretics, tonics such
as, zinc, selenium, and vitamins D and C), and oxygen (O,)].

On dermatologic examination, the pull tests were strongly
positive (> 10-50% with a mean of 35% of pulled hair away
from scalp), and this indicated moderate to severe hair telo-
gen shedding. Also moderate to severe reduced hair den-
sity was observed, and the pattern of hair loss showed that
43.58% were of the diffuse type (most common), 30.76% of
bitemporal type, 12.82% occipital, 7.69% frontovertical, and
5.12% bitemporo-frontal. There were no alopecic patches
or scaling, erythema, or other dermatological abnormalities
(Figs. 1, 2, and 3).

Discussion

Acute telogen effluvium is a well-documented disease of
females for the following reasons: (1) Females are more sus-
ceptible for stress commonly delivery, abortion, and others.
(2) Females are more disturbed by hair shedding than males
and are therefore more likely to seek medical attention. (3)
Long hair is more easily noticed by the females during hair
shedding while among males is rarely reported as there is
short hair [4].

TE usually occurs 2 to 3 months following trigger
events, including severe infective episodes [4]. In published

Fig. 1 Thirty-two-year-old female patient with severe acute telogen
effluvium (diffuse) where the hair pull test is >40%
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Fig.2 Twenty-two-year-old female patient showing acute telogen
effluvium (bitemporo-frontal) where hair pull test is around 20%

literature, the association of ATE with dengue fever, influ-
enza, human immunodeficiency virus infection, typhoid
fever, scarlet fever, pneumonia, tuberculosis, pertussis, and
malaria have already been recorded [9, 10].

Fig.3 Twenty-eight-year-old female with acute telogen effluvium
(diffuse) and hair pull test around 25%

In particular, patients with SARS-CoV-2 infection
showed a consistent increase in proinflammatory cytokines
(tumor necrosis factor a, interleukin 1b, interleukin 6, and
types 1 and 2 interferon) [11] which can explain infection-
related skin manifestations, such as livedoid vasculopathy,
urticaria, COVID toes, and chicken pox-like rash [12].
Cytokine storm can initiate the development of TE by dam-
aging the matrix cells [13], and usually, the high levels of
interferons have already been confirmed to be associated
with ATE [14].

Hoffmann et al. [15] demonstrated that SARS-CoV-2 uti-
lized the transmembrane protease serine 2 (TMPRSS2) for
S protein priming and the SARS-CoV receptor angiotensin-
converting enzyme 2 (ACE2) for entrance. Therefore, any
cell that carries the ACE2 receptor including the skin is a
potential target for SARS-CoV-2. A recent study [16] has
identified SARS-CoV-2 in the sweat duct and sweat glands
of COVID-19 patients. To further elucidate the definite
mechanism of TE following COVID-19 infection, additional
studies of hair follicle tissue are required.

There are previous articles that recorded a relationship
between COVID-19 and hair fall. In a large-scale study (538
cases) in Wuhan, China [17], investigating clinical sequelae
of COVID-19, the prevalence of alopecia as a sequela was
detected in 28.6% of patients. Moreno-Arrones et al. evalu-
ated 191 patients with ATE that had prior SARS-CoV-2
infection, 78.5% of whom were females; 75% of the patients
had received various therapies for COVID-19. They sug-
gested that proinflammatory cytokines released during the
infection condition may initiate TE [18].

To the best of knowledge, this is the first study in Iraq
that highlights the relation between COVID-19 and ATE and
investigated the etiopathogenesis of hair shedding during the
pandemic of this virus infection.

In the current work, the patients have been treated with
a multi-drug regime according to the National Guidance for
Clinical Management and Treatment of COVID-19 for the
treatment of mild and moderate COVID-19 infection. How-
ever, an implication of enoxaparin in the development of ATE
cannot be ruled out. Watras et al. [19] shed light on the role
of anticoagulants, including enoxaparin [20] in TE. They
described that TE started 3 weeks after drug administration
while in the present study the hair shedding began 2-3 months
after the COVID-19 infection. The median dose used in the
study (100 IU/kg twice a day) was higher than that in our
cases (about 75 IU/kg once a day as a prophylactic and 75 TU/
kg twice a day as a therapeutic); thus, it seems less reasonable
that enoxaparin is the cause of ATE rather than the COVID-
19 infection. Other drugs, antivirals, ceftriaxone, antipyretics,
dexamethasone, and tonics which are used for the treatment of
our patients, were excluded as a cause of ATE, as these drugs
are not mentioned in the literature as a cause of ATE. On con-
trary, tonics especially zinc may enhance hair regrowth [21].
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Increased psychosocial tension may have an effect on
the course of many skin conditions, leading to a real exac-
erbation of the disease [22, 23]. This is true particularly
for TE, a disease mostly induced by stressful conditions
[24, 25]. The relationship between a stressor and any later
change in the hair growth cycle has resulted in the nomina-
tion of a brain—hair follicle axis. In particular, the release
of specific neurotransmitters, neuropeptides, and hor-
mones along this axis may promote remarkable changes in
the hair growth cycle by stimulating the shifting of anagen
hair into the telogen phase.

TE has become a standard sequela, which seriously
affects the psychosocial condition of patients who recov-
ered from COVID-19. Also, the COVID-19 epidemic has
an impression on social lifetime of people, and some sub-
jects are more susceptible to depression and anxiety, from
which TE may occur [17].

Conclusion

ATE is a non-scaring diffuse hair loss, usually occurs
3 months after the event that causes hair loss, and lasts up
to 6 months. Recently, the percentage of ATE among other
forms of hair loss is increased in comparison with previous
years; this could be attributed to the pandemic of COVID-
19 during this period. The exact mechanisms by which this
virus induces hair loss are not well known, but the most
acceptable one is the release of cytokine storm during the
infection with this virus, and this process can initiate TE
development by damaging hair matrix cells. Also, the psy-
chosocial condition of patients who recovered from COVID-
19 was seriously affected. The COVID-19 epidemic has an
impression on social lifetime of people, and some subjects
are more susceptible to depression and anxiety, from which
TE may occur. Drugs that have been received by our patients
during treatment of COVID-19 were excluded as a cause of
ATE. Finally, further researches are encouraged to reach the
precise etiopathogenesis of the condition.

Data availability Any further data and material can be provided
through contacting the corresponding author.
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