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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: SARS-CoV-2 is the cause of COVID-19 

disease and responsible for a pandemic since the 2020. Multiple 
organ involvement has been described including cutaneous 
symptoms. Affection of skin appendages, however, seems to be 
under-reported except for COVID-toes.

Material and methods: We performed a PUBMED research 
for “COVID-19” OR “SARS-CoV-2” AND “skin appendages”, 
“hair”, “nails”, and “skin glands” from January 2020 to April 
2022. COVID toes were excluded since this symptom had 
extensively been discussed. The focus of this narrative review 
was laid on clinical presentation, association to the course of 
COVID-19 disease and treatment options. 

Results: Skin appendages can be affected by COVID-19 
disease beyond COVID-toes, both by symptomatic and 
asymptomatic course. Telogen effluvium, androgenetic alopecia, 
and alopecia areata are the most common hair disorders in 
COVID-19 patients. Nails are less commonly affected by 
COVID-19 than hair. Splinter hemorrhages and leukonychia are 
the most frequent findings. While sebaceous glands seem to be 
uninvolved, SARS-CoV-2 spike proteins have been identified in 
eccrine sweat glands. 

Alopecia areata is often seen among asymptomatic COVID-19 
patients while telogen effluvium is observed in symptomatic and 
asymptomatic patients. The half-moon sign on the nails could 
be a red flag for a more severe course of COVID-19.  Treatment 
options are summarized. 

Conclusions: Skin appendages are not spared by COVID-19. 
Their knowledge will help to identify asymptomatic patients 
and patients at risk for a more severe course of the viral disease.

Key words. COVID-19, SARS-CoV-2, hair, nails, skin 
glands, treatment.
Introduction.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is an RNA beta-corona virus of group IIb, responsible 
for coronavirus disease 19 (COVID-19). The virus consists 
of four structural proteins, i.e., spike, membrane, envelope, 
and nucleocapsid proteins, and encodes for another 25 non-
structural proteins [1]. Transmission is mainly by droplets. The 
angiotensin-converting enzyme 2 (ACE2) receptor is a critical 
structure for viral entry into human cells. ACE 2 receptors 
have been detected on various cells including keratinocytes 

and cutaneous endothelial cells [2,3]. Transmembrane protease 
serine 2 (TMPRRS2) receptor is another important host cell-
entry modulator [4]. The androgen receptor regulates the 
transcription of TMPRSS2 [5].

The origin of COVID-19 was Wuhan, China, but the 
disease has spread rapidly and has become a pandemic since 
2020. Pneumonia and hypogeusia/hyposmia were the leading 
symptoms during the first wave [6,7]. Cutaneous symptoms 
had been under-reported in the early period, but at least during 
the first wave in Northern Italy, cutaneous symptoms have 
become more and more recognized and became classified into 
diagnostically and prognostically important clinical symptoms 
[8-10]. The affections of skin appendages like hair, nails, and 
skin glands are lesser known. 

This review will focus on manifestations of COVID-19 in 
cutaneous appendages, clinical features, and treatment.
Material and methods.

PUBMED database was screened for “COVID-19” OR 
“SARS-CoV-2” AND “Hair”, “Nails”, “Skin glands” from 
2019 to April 2022. In addition, three papers of hand research 
were considered. We focused on clinical manifestations, 
relationship to clinical course of COVID-19, and treatment 
of skin appendage manifestations during or post COVID-19 
disease. We detected 853 papers on cutaneous manifestations 
of COVID-19. Articles on cutaneous symptoms in COVID-19 
disease without mentioning skin appendage manifestations in 
detail were excluded. Seventy-one articles included detailed 
mentioning of skin appendage manifestations. Three of them 
were excluded due to limited quality. Eventually, 68 papers 
have been considered in this narrative review. For treatment 
options, some other relevant publications were added.
Hair.

Androgenetic alopecia (AGA) is triggered by sexual hormones 
and has characteristic though different patterns of hair loss 
among males and females. In a current review including 1826 
patients with alopecia and COVID-19, AGA was the most 
common type of alopecia observed in 30.7% of patients with 
86.4% males. AGA was commonly pre-existent but worsened 
during and after COVID-19 [11].

Hair loss in COVID-19 patients has been observed in about 
20% - 66% post-COVID [12-15]. This hair loss is consistent 
with telogen effluvium characterized by sudden, non-scarring 
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hair loss 2–3 months after the causal event. The percentage of 
telogen hair is diminished to 20% or less. Trichoscopy showed 
regrowing hairs, follicular units with single hair, empty hair 
follicles, and thin terminal hairs – findings that are typically for 
telogen effluvium. In a meta-analysis of published studies, 465 
were identified with acute telogen effluvium that developed on 
average 74 days after COVID-19 symptoms appeared. Two-
third of patients were females, the median age was 44 years 
[16]. A possible link between severity of COVID-19 disease 
and severity of hair loss, hair greying, and scalp allodynia is 
debatable [17,18].

Of interest, Wambier and Tosti (2022) reported that 8 out 
of 25 patients with post-COVID–19 TE had patchy body hair 
effluvium, even without scalp patchy alopecia [19]. Aksoy et 
al. (2021) observed that post-COVID-19 TE was more frequent 
in hospitalized female patients with hypertension, who had 
respiratory symptoms, representing 27.9% of their cohort [20]. 

Characteristic for TE are the following findings: positive 
pull test result, some empty follicles in trichoscopy, and >20% 
telogen hairs in trichogramm. Histologically, there is no relevant 
miniaturization and no inflammatory reaction in the epidermis 
or hair follicles [21].

Guarneri et al. (2022) investigated 104 patients with COVID-19 
pneumonia. Looking for hospitalized patients who had a more 
severe disease, 18% of men and 60% of females complained 
about hair loss. Medication with either methylprednisolone, 
enoxaparin or hydro chloroquine increased the Odd’s ratio to 
15.77, while smoking had an Odd’s ratio of 2.12 [22]. A possible 
explanation is the release of multiple cytokines (cytokine storm) 
such as interleukin (IL)-1 beta, IL-6, interferon gamma, and 
tumor necrosis factor alpha but this was not substantiated by 
histological findings [21,23]. 

Some disorders bear a higher risk of hair loss after SARS-
CoV-2 infection. One trial analyzed 56 households with patients 
suffering from hypohidrotic ectodermal dysplasia (HED). Hair 
loss was significantly more common among HED patients 
(64%) than in the control group (13%) [24].

Regrowth of hair can be expected in most patients with TE 
[25]. Despite being a self-limiting condition, hair loss post-
COVID-19 is a stressful event.

The following treatments have been used for TE among 
COVID-19 patients: 2% and 5% topical minoxidil, oral 
minoxidil, oral nutricosmetics, platelet‐rich plasma (PRP) 
injections among others (Table 1) [26].

Piebaldism and Wardenberg syndrome may present with a 
white forelock among other hypopigmented lesions. There 
is one report from Italy about repigmentation of the hair in a 
3-month-year-old baby girl after COVID-19 [27].

Alopecia areata (AA) is a common kind of autoimmune non-
scarring hair loss, which can occur recurrently. Pre-existent AA 
may be worsened or relapsed by COVID-19 [28]. In general AA 
has less often been reported in COVID-19 patients [29-32]. AA 
counts for 7.8% of alopecia cases with a female predominance 
[11]. Fortunately, AA totalis is a rare event [33]. TE and AA 
can also affect children with COVID-19-related multisystem 
inflammatory syndrome [34]. The relapse rate of AA was 
significantly higher in COVID-19 patients versus non-COVID 
patients in an Italian study [35].

There are three major mechanisms that are discussed for AA: 
(a) the increased stress level during the pandemic, especially 
during lockdown, (b) the cytokine storm by SARS-CoV-2 
infection, and (c) a possible cross-reaction of the viral antigen 
with self-antigens of the dermal papilla [36,37]. It has been 
suggested that monocytes infected by SARS-CoV-2 may play 
a fundamental role in the development of post-COVID-19 TE 
[38]. Ma et al. (2022) reported that SARS‐CoV‐2 could mostly 
target the KRT17+ hair follicle cells ex vivo [39]. Furthermore, 
oxidative stress can lead to increased liberation of tumor 
necrosis factor alpha and interferon gamma, interfering with T 
cell activation [40]. 

During the acute infection anagen effluvium has rarely been 
described in COVID-19 patients [41,42].

Trichodynia – the painful hair or scalp dysesthesia syndrome   
– is a symptom that often but not exclusively can be associated 

Disorder Treatment options References
Anagen effluvium Topical minoxidil (limited efficacy) Saleh et al. 2022
Androgenetic alopecia Topical minoxidil 2% (females) Kelly et al. 2016

Topical minoxidil 5% (males)
Oral finasteride 1 mg/d (males) 
Oral 2 mg cyproteronacetate + 35 μg ethinylestradiol (females)

Alopecia areata Intralesional, topical or systemic corticosteroids Sterkens et al. 2021
Oral corticosteroid pulse therapy Sánchez-Díaz et al. 2022
Topical dinitrochlorobenzene, diphenylcyclopropenone, Sterkens et al. 2021
squaric acid dibutylester (contact sensitization) Georgescu et al. 2022
Platelet-rich plasma Petrov & Vasileva 2021
Janus kinase inhibitor (under investigation) Zheng & Tosti 2022

Telogen effluvium Topical corticosteroids (for acute and chronic type) Asghar et al. 2020
Oral corticosteroids (for chronic type)
Peptide mimicking hair growth factor lotion Rizetti et al. 2021
QR678 Neo® hair growth factor formulation Shome et al. 2022

Trichodynia Topical corticosteroids Kelly et al. 2016
Oral propranolol 10 mg/d Brzezinski et al. 2019

Table 1. Treatment of COVID-19 associated hair disorders.
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with TE. It does not show an association to the severity of hair 
loss either. Among COVID-19 patients, trichodynia has been 
reported in 42.4% of COVID-19 cases [14].

Temporary yellow-green fluorescence has been observed in 
hair of faripiravir treated patients under Wood’s light. There 
is no clear association between total dosage of the drug and 
intensity of fluorescence [43]. One study mentioned a decrease 
of fluorescence after 58 days [44]. Clinical examples of hair 
disorders due to COVID-19 are shown in Figures 1 and 2. 
Treatment of hair disorders caused by COVID-19 is summarized 
in Table 1 [41-54].

Figure.1. Telogen effluvium in COVID-19 patients. Clinical 
presentation and trichoscopy. (a) - (b) 51-year-old woman, (c) – (d) 
56-year-old woman. In both patients, excessive hair appeared 2 months 
after the first symptoms of SARS-CoV-2 infection and lasted for about 
3 months. Gray hair dominated in the areas of greatest thinning. These 
patients were not hospitalized during their COVID-19 disease. (e) - (f) 
60-year-old woman and (g) - (h) 58-year-old woman – both with a 
moderate SARS-CoV-2 infection. Telogen effluvium developed about 
1.5 months after confirmed infection and lasted for about 2 months.

Figure. 2. Alopecia areata in COVID-19 patients. (a) A 9-year-old 
asymptomatic girl. (b) A 6-year-old asymptomatic girl. (c) Another 
6-year-old asymptomatic girl. (d) A 13-year-old asymptomatic boy 
with a mottled appearance of hair loss. (e) A 30-year-old woman, who 
was hospitalized and needed assisted ventilation for 6 days.

Nails.
Nail changes have long been under-reported in COVID-19 

patients [55]. In a study from Turkey, 174 COVID-19 patients 
were screened for nail symptoms. The most common nail 
findings were splinter hemorrhage (13%), leukonychia (12%), 
and longitudinal ridges (7.9%) [56].

Recent reviews summarized published data on nail changes 
in COVID-19 patients. They authors identified red half-moon 
nail sign, transverse orange nail lesions, Mees' lines, and Beau's 
lines [57,58]. Among 93 COVID-19 patients from Bangkok, 
only 2 reported nail disease, i.e., chromonychia and brittle nails. 
These patients had a mild COVID-19 disease [59].

A 60-year-old woman, who had COVID-19, presented 2 
weeks after symptoms onset, with a distally convex half‐moon‐
shaped red band surrounding the distal margin of the lunula. 
This band appeared on all fingernails. It was coined red half‐
moon nail sign by Neri et al. [60]. Microvascular changes and 
microthrombi seem to be involved. The sign is a red flag for 
a more severe course of COVID-19 [61,62]. Ocampo-Garza et 
al. (2021) noted that red half-moon nail sign can be observed 
between 2 and 14 days after COVID-19 diagnosis in contrast 
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to distal orange discoloration which develops post COVID. 
Intriguingly, three patients with red half-moon nail sign were 
hospitalized and one warranted oxygen requirements [63].

Some pediatric and adult patients presented with horizontal 
groove over all fingernails and toenails about 3 weeks to 3 
months after confirmed COVID-19 disease. These grooves, 
known as Beau’s lines, are often seen after toxic or infectious 
transient interruption of the proximal nail matrix growth [64-
67]. 

Half and half nails (Lindsay's nails) are characterized as a nail 
with a white proximal portion and a reddish-brown or a pink 
distal portion, with a sharp demarcation line between the two. 
Often seen among patients with chronic renal disease, half and 
half nails may also occur during COVID-19 disease [68].

Karahan et al. (2022) investigated COVID-19 pneumonia 
patients admitted to an ICU unit in Turkey using nailfold video-
capillaroscopy. Capillary findings were more pronounced in 
patients with a fatal course compared to survivors. Commonly 
observed serpentine capillaries had an increased loop diameter 
compared to non-COVID patients, while the mean capillary 
density decreased. Other significant findings in COVID-19 
patients were giant capillaries, avascular areas, micro-
aneurysms, and micro-hemorrhages [69]. 

Leukonychia and onychomadesis are other possible 
manifestations of SARS-CoV-2 infection on the nail apparatus. 
Combined retronychia, onychomadesis and red half-moon sign 
have been reported in a 59-year-old woman twelve weeks after 
PCR-confirmed SARS-CoV-2 infection [70]. 

Nail plate discolorations have also been observed - sometimes 
due to medications [55,71]. Bright white or yellow green 
fluorescence of nails under Wood’s light has been ascribed to 
favipiravir [43,72]. Tammaro et al. (2021) reported an 89-year-
old woman who developed orange discolorations at the end of 
her fingers nail beds 16-week post-COVID19 exposure (post-
COVID-19 syndrome) [73].  Demir et al. (2021) reported 23-year-
old male patient with past history of COVID-19, who presented 
with heterogeneous red-white discoloration and distal onycholytic 
areas of all nails (Terry’s nails) [74]. Red nail bands associated with 
TE are a possible post-COVID-19 phenomenon [75].

Clinical examples are shown in Figure 3. Treatment options 
are summarized in Table 2 [55,62,66,67,76,77].
Eccrine glands.

The first description of SARS-CoV-2 infection of eccrine 
sweat ducts and glands - in particularly of Krt7+ luminal cells – 
came from China [78].

An Italian study analyzed 10 children with papulo-purpuric 
lesions, 3 of them were tested positive for SARS-CoV-2. 
Immunohistochemistry with a SARS‐CoV‐2 (2019‐nCoV) 
nucleocapsid antibody resulted in a cuticular staining pattern of 
the deep portion of eccrine sweat glands [79]. A 35-year-old 
woman with COVID-19 presented purpuric cutaneous lesions. 
Immunohistochemistry for SARS-CoV-2 spike protein detected 
fine to coarse, bright red granular deposits in the cytoplasm 
of eccrine secretory and excretory cells [80]. In two patients 
presenting with urticarial vasculitis, nucleocapsid staining of 
eccrine glands was demonstrated in either reticula dermis or 
subcutaneous adipose tissue [81].

Figure. 3. Nail disorders in COVID-19 patients.
(a) Beau’s line on the V. finger post-COVID, (b) Beau’s line on the 
great toenail in a 2-year-old girl with asymptomatic Omicron variant. 
(c) Onychoschisis (brittle nails) in a 3-year-old boy with asymptomatic 
Omicron variant. (d) Acquired longitudinal melanonychia post-
COVID in a child.

Table 2. Treatment options in COVID-19 associated nail disorders.
Disorder/ 
Symptom Treatment options References

Beau’s line Self-limited, no treatment 
necessary

Khemani & 
Khubchandani 
2007

Onychomadesis Self-limited, no treatment 
necessary Salgado et al. 2017

Discoloration of 
the nail plate

No specific treatment 
available, exclude mycosis Wollina et al. 2021

Periungual 
desquamation Moisturizers Wollina et al. 2021

Splinter 
hemorrhages

No specific treatment 
available Wollina et al. 2021

Half-moon sign No specific treatment available Farajzadeh et al. 
2021

Half-and-half 
nails No specific treatment available Kunimoto et al. 

2021
Brittle nails Biotin 10 mg/d for 3-6 months Chessa et al. 2020

An 89-year-old man presented with COVID-19 related skin 
rash. Immunohistochemistry for SARS-CoV-2 spike protein 
showed positive perinuclear staining in secretory cells of 
eccrine glands, inner cells of dermal ducts, and acrosyringia 
[82]. Immunohistochemical findings are further supported by 
the detection of virions in the cytoplasm of eccrine epithelial 
cells [83].

The presence of the virus in eccrine glands suggests sweat as a 
source of contagion, but more studies are needed [84,85]. There 
is no specific treatment available.
Sebaceous glands.

No direct affection of sebaceous glands has yet been observed. 
In a single case of COVID-19 with Stevens-Johnson syndrome 
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(SJS) destruction of Meibomian glands had been reported [86]. 
SJS seemed to be responsible rather than COVID-19.
Conclusions.

Although skin appendages have not been described as primarily 
affected by SARS Cov2 infection, due to increasing reports 
published during the last two years, various manifestations 
have been described. It is not clear if these manifestations occur 
as direct effects of infection, inflammatory cytokines in the 
cutaneous millieu or adverse drug reactions due to medications 
used by patients. There is a debate on any correlation between 
them and onset or severity of COVID-19 disease. Some findings 
may just coincidental. Treatment of COVID-19 seems not to 
interfere with the evolution of skin appendage disorders in the 
great majority of cases, except the finding of favipiravir induced 
fluorescence of keratinous material.

For daily practice skin appendage manifestations related to COVID 
19 enrich the long list of comorbidities in SARS-Cov2 infection.
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