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Cutaneous Signs in COVID-19 Patients: A Review
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Abstract

COVID-19 pandemic caused by beta-coronavirus SARS-CoV-2 primarily affects the epithelium of the
airways. With the increasing involvement of dermatologist in management of this crisis, cutaneous
symptoms gained more and more attention. In this review we will describe cutaneous symptoms of
patients of all ages in association with COVID-19. We will focus on such disorders that are caused by
direct action of the SARS-CoV-2 virus on tissues, complement and coagulation system and on non-
specific eruption of the systemic viral infection. Drug-induced reactions are only mentioned in the
differential diagnoses. Although more systematic investigations are warranted, it comes clear that
some symptoms are clinical signs of a milder COVID-19 course, while others are a red flag for a more
severe course. Knowledge of the cutaneous manifestations of COVID-19 may help in early diagnosis,

triage of patients and risk stratification.
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Introduction

Since the beta-coronavirus SARS-CoV-2 induced infectious disorder COVID-19 pandemic started in
Wuhan city in Central China at the end of 2019, 3.5 million patients have been tested positive world-
wide with > 240,000 related death recorded.?

The virus is mainly spread by droplets, but direct contact and fecal excretions are other possible
sources of infection. Vertical transmission may be possible. The primary target of SARS-CoV-2 is the
upper respiratory mucosa and angiotensin-converting enzyme 2 (ACE2) acts as a functional receptor
for the viral spikes and eventually viral entry into host cells.? Expression of the SARS-CoV-2 cell
receptor gene ACE2 has been demonstrated in a number of human tissues including skin and adipose
tissue.? One of the main reasons of pulmonary consolidation during the active disease is the
development of extensive pulmonary fibrosis. SARS-CoV2 induces pulmonary fibrosis in a tumor
growth factor-beta (TGF-beta)/Smad-dependent pathway. In both cutaneous and pulmonary fibrosis,
trans-differentiation of adipocytes or lipo-fibroblasts into myofibroblasts is involved. Adipocytes can

serve as a viral reservoir.*
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Incubation time of COVID-19 is up to 14 days. Typical clinical symptoms include fever, dry cough, sore
throat, fatigue, diarrhea, conjunctivitis, hyposmia and hypogeusia. Diagnosis is based on medical and
travel history, contact to COVID-19 patients, and clinical symptoms.? Confirmation is done by
detection of viral RNA by reverse-transcriptase polymerase chain reaction (RT-PCR) for
nasopharyngeal swabs or bronchoalveolar fluid. About 50% of nasopharyngeal swabs may be false
negative.® Independent factors for severe disease and poor outcome are age > 65 years of life, male
gender, cardiovascular disorders and diabetes mellitus.® 7 So far, no specific cutaneous pathological

findings were reported in autopsied COVID-19 patients.®

Skin disease in COVID-19

The initial studies from central China reported low frequencies of skin disease in COVID-19 patients.
Among 1099 confirmed cases in Wuhan, only 0.2% presented with cutaneous symptoms.® With a
closer involvement of dermatologist in the battle against the latest pandemic, the interest on
cutaneous signs of SARS-CoV-2 infection increased.

The first report from Northern Italy on 88 COVID-patients observed cutaneous symptoms in 18
patients (20.4%) of whom 8 patients developed cutaneous signs at the onset, 10 patients after the
hospitalization.’® Unfortunately, neither photographs nor histology was available.

In a recent letter from Thailand, it was stated that almost all COVID-19 patients had cutaneous signs.
There were no cutaneous signs reported from Tibetan patients living in the high-attitude plateau area,
were the course of the disease was generally mild.*

We don’t know the reason for these different pictures. One explanation might be the involvement of
dermatologists in the triage, which will result in a higher rate of skin diseases diagnosed. Another

explanation is the setting. Patients with severe disease in ICU will get more attention for all possible
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clinical findings compare to those with mild disease and outpatient care. Genetic factors might also
contribute, but further studies are needed.

An important initiative to gain valid data has recently been create by American Academy of
Dermatology (AAD) COVID-19 Task Force, who has launched an online COVID-19 dermatology registry:
www.aad.org/covidregistry. The primary purpose is to rapidly collect the various cutaneous

manifestations.™

Acro-ischemia

Severe COVID-19 can lead to a state of hypercoagulation and disseminated intravascular coagulation
with laboratory findings such as increased levels of D-dimer, fibrinogen and fibrinogen degradation
products, and prolonged prothrombin time. These critical ill patients present acro-ischemia with finger
and toe cyanosis, cutaneous bullae and dry gangrene.' Livedo-like features and necrosis was noted in
6% of Spanish COVID-19 patients, mostly elderly people. These findings were associated with a
mortality rate of 10%.% Two more temporary cases were reported in a 47-year-old woman and a 67-
year-old male from Atlanta, GA, USA.'®

Histopathological investigations of various tissues in three patients who died from COVID-19 disease

revealed hyaline thrombi in microvessels of skin.'’

Chilblain-like eruptions on fingers and toes

Chilblain-like edematous and erythematous eruptions have been observed in milder cases of COVID-
19 and in particular in youngsters and young adults, which disappear after the infection without
leaving scars.® Chilblain like eruptions are mostly asymmetrically distributed. Among 375 COVID-19

patients of Spain, 19% presented with “pseudo-chilblains”. They may be associated with itch or pain
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and disappear on average after two weeks.'® In a WhatsApp group of French dermatologists 295 cases
with cutaneous manifestations were collected. The most common cutaneous finding was chilblain-like
eruption with 146 posts.*® Most of the contributors were dermatologists in private practice with
milder cases of possible COVID-19 disease. Chilblain-like lesions in pediatric dermatological
outpatients (mean age 14 years) have been noted in 25 children in Spain. None of these children had
the typical symptoms of COVID 19, except one who suffered from diarrhea. Two-third of them were
males, often the lesions were asymptomatic. Mild pain (22%) or pruritus (11%) were associated
symptoms. The lesions disappeared within two weeks without treatment.?° From Lombardy, 14 cases
including 11 children (average age 14 years,) and 3 young adults (average age 29 years) with chilblain-
like eruptions were reported. There were slightly more females involved. The authors described
erythemato-violaceous papules and macules — some with bullae- and digital swelling. Mild itch in was
reported in 3 cases.?! In a telemedicine attempt from Northern Italy, 63 cases of chilblain-like acral
eruption were clinically analyzed. There was no gender preference. Median age was 14 years. Toes
and feet were more often affected than fingers or hands. Erythematous-edematous lesions was the
predominant feature, while blistering was observed in about half of the cases (Figure 1). Pain and itch
were reported 27% each, pain with itch occurred in 20.6% of patients. The lesions were completely
asymptomatic 25.4%. Median time from the onset to clinical diagnosis was 10 days. COVID-19 disease
was mild with pyrexia in less than 5 %.%2 In a series of 6 patients with chilblain-like acral eruptions
those who were young (15 — 44 years) where either asymptomatic or had only mild symptoms of
COVID-19. A 91-year-old male patient was hospitalized but recovered after 3 weeks.??

In conclusion, chilblain-like eruptions (COVID finger and toes) are signs of milder COVID-19 disease in

younger patients. The most important differential diagnoses are perniones and chilblain lupus.
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Figure 1: Chilblain-like acral eruptions.

Rash with petechiae /purpuric rash

A skin rash with petechiae resembling Dengue fever has been observed in a COVID-19 patient from
Thailand.?* A morbilliform rash sparing palmoplantar skin and mucosa with purpuric features was
observed in a 32-year old female occurring 6 days after the onset of COVID-19 symptoms. Five days
later, it started healing without leaving scars.?> A 48-year-old symptomatic man from Spain presented
with confluent erythematous macules, papules, and petechiae in a symmetric periflexural distribution.
Affected were buttocks, popliteal fossae, proximal anterior thighs, and lower abdomen but crural
folds, face, palmoplantar skin and mucosa remained uninvolved. A skin biopsy disclosed superficial
perivascular lymphocytic infiltrate with abundant red cell extravasation and focal papillary edema. The
epidermis showed focal parakeratosis and dyskeratotic cells. There were no signs of thrombotic
vasculopathy.?®

Other investigators of purpuric skin lesions reported a pauci-inflammatory thrombogenic
vasculopathy, with deposition of complement components C5b-9 and C4d in involved and normal-
appearing skin, sometimes co-localized with COVID-19 spike glycoproteins.?’

In conclusion, rash with petechiae /purpuric rash (Figure 2) seems to be a symptom of milder COVID-
19 disease. Typically, it spares mucosa and palmoplantar skin. Differential diagnoses include drug-

induced rash and rash due to other viral diseases.
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Figure 2: Purpuric rash.

Chickenpox-like rash

A chickenpox-like rash with small monomorphic vesicles mainly located on the trunk were noted in
middle-aged COVI-19 patients in up to 9% of cases (Figure 3).»> Recalcati (2020) observed one case
among 88 severe ill Italian COVID-19 patients.?!

True chickenpox and acute generalized exanthematic pustulosis are passible differential diagnoses.

Figure 3: Chickenpox-like rash
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Urticarial rash

Urticarial rash can be present before the onset of COVID-19 symptoms like cough and pyrexia.?® Two
cases have been reported from Belgium — a 39-year-old women and a 71-year-old man who presented
with urticarial rash and pyrexia. Both were tested positive for SARS-CoV-2-RNA.%° Spanish groups
reported an urticarial rash without mucosal involvement in a 32-year-old female that started 6 days
after the onset of COVID-19 disease and another one 10 days after onset of COVID-18 in a 28-year-old
woman. Lesions may be morbilliform or larger plaques.®® 3! Oral antihistamines improved the
symptoms.3°

Three severely ill Italian COVID-19 patients presented a wide-spread urticarial rash.? Among 103
French COVID-19 patients only 2 presented with an urticarial rash.3? The frequency of urticarial rash in
a larger Spanish study was 19% and was associated to a more severe course of the disease.’

There is a case report of an acute urticarial rash in a 2-months-old girl from Spain that began on the
face and spread all over the body except mucosa and palmoplantar skin. It disappeared after 9 days.3?
In conclusion, urticarial rash in combination with pyrexia is suggestive of COVID-19 disease. Patients
present such lesions in the early phase of infection. Acute idiopathic urticaria and urticarial drug-
induced rash are major differential diagnoses. Syphilis needs consideration. Many viral infections

develop a rash with mucosal involvement in contrast to COVID-19.

Acute rash reminiscent of Symmetrical Drug-Related Intertriginous and Flexural Exanthema (SDRIFE)

A 64-year-old women with diabetes and COVID-19 developed 4 days after the onset of symptoms of

the coronavirus infection an erythematous ill-defined rash on both antecubital fossa, that extended
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during the following days on the trunk and axillary fold.>* SDRIFE is the most important differential

diagnosis.

Erythema multiforme-like rash

Among 27 children with mild disease, two developed targetoid lesions reminiscent of erythema
multiforme. They did not suffer from herpes simplex infection.' In a study from Northern Italy, 2
children developed targetoid lesions on the hands and elbows a few days after the development of
chilblain-like acral eruptions.?

In conclusion, erythema multiforme-like lesions are more common in children and associated with a

mild COVID-19 course (Figure 4). The major differential diagnosis in that age-group is herpes simplex-

associated erythema multiforme.

Figure 4: Erythema multiforme-like rash.

Maculopapular rash

Maculopapular rash was noted in 47% of Spanish COVID-19 patients, more than half of them reported
pruritus. It lasted for about 9 days and was associated with a more severe course of the coronavirus
infection.®® Histopathological findings have rarely been reported. In on series of 3 elderly patients with

erythematous rash from Milan, Italy, microthrombi, lymphocytic vasculitis and Grover-like features
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have been reported.® Another case of a 57-year-old symptomatic German woman with diffuse fixed
erythematous blanching asymptomatic maculopapular lesions, reported mild spongiosis, basal cell
vacuolation and mild perivascular lymphocytic infiltrate. Whole skin PCR for SARS-CoV-2 was
negative.3® A 67-year-old Italian woman with COVID-19 presented with an ill-defined erythematous
pruritic rash, sparing palmoplantar and facial skin, and visible mucosa. Histopathologic examination of
a skin biopsy demonstrated a mild superficial perivascular lymphocytic infiltrate in combination with
dilated vessels in the upper and mid dermis.3” A morbilliform non-purpuric rash was observed in a 58-
year-old Hispanic man without fever that lasted for 6 days. Erythematous lesions were seen on the
legs, thighs, forearms, arms, shoulders, and trunk. They aggregated into confluent larger
erythematous patches on the trunk. Face, hands, and feet were spared, and intraoral symptoms were
reported. He suffered from pain in hands and legs. The exanthema disappeared with topical steroids.
RT-PCR was positive for SARS-CoV-2 RNA.3®

Maculopapular rash is uncommon among COVID-19-positive children. A 6-year old boy from
Barcelona, Spain, developed a maculopapular rash about two weeks after the first COVID-19
symptoms. It is noteworthy, that here the palmoplantar skin became involved. The rash persisted for 5
days.*

In conclusion, COVID-19-associated maculopapular rash in adult sparse palmoplantar skin and mucosa.
It is commonly associated with a more severe course of the disease. Differential diagnoses include

measles, Epstein-Barr virus infection, drug-induced exanthema, and graft-versus-host-disease.

Mottling
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A 15-day term male neonate with clinical sign of sepsis - fever 38.2°C, tachypnoea, lethargy -
presented with mottling of the skin. There were no cough, runny nose or gastrointestinal symptomes.

He was tested positive for SARS-CoV-2.%

Pityriasis rosea-like eruptions

Pityriasis rosea-like cutaneous eruption has been reported in an adult patient from Tehran, Iran.*® A
digitate variant has been observed in an elderly man hospitalized because of severe COVID-19 disease.
A skin biopsy revealed mild diffuse epidermal spongiosis, spongiotic vesicles containing lymphocytes
and Langerhans cells. The papillary dermis was slightly edematous. In the upper dermis a

lymphohistiocytic infiltrate was noted.*

Unspecified rash

Among 103 COVID-19 patients from France, 2 presented with an unspecified erythematous rash on
face and upper trunk.>> Among 88 patients from the Lecco Hospital in Lombardy, Italy, an
erythematous rash was noted in 14 patients.°

Unspecified rash warrants a more detailed diagnosis. Viral exanthema and drug-induced rash are

important differential diagnoses.

Androgenetic alopecia

Androgenetic alopecia is driven by androgens and follows a specific pattern of fronto-temporal and
vertex regression. Regression affects both hair follicles and sebaceous glands. During the process, local
fibrotic structures around and beneath hair follicles develop probably due to adipocyte-myofibroblast

transition involving the dermal adipocytes.*?
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In a clinical study on 41 Caucasian males bilateral pneumonia (COVID-19 disease) and a mean age of
58 years, 29 (71%) had androgenetic alopecia of Hamilton-Norwood scale higher > 2 and 12 (29%), of
them 16 (39%) were classified as severe (Hamilton-Norwood scale >4).%

There are several pathways by which androgens are involved in COVID-19. Androgen-regulated
TMPRSS2 protease is a cellular co-receptor required for SARS-CoV-2 infection. The viral spike protein is
primed by this enzyme.** Another link is the androgen-driven immune modulation, since androgens
are immunosuppressive. Indeed, there is a male predominance among adult COVID-19 patients.> *
Genetic factors may influence the geographical distribution of COVID-19. The adrenal-permissive
phenotype of HSD3B1 gene encodes 3B-hydroxysteroid dehydrogenase-1, which is involved in the
transformation of dehydroepiandrosterone into active and more powerful androgens. Italy and Spain
have the highest frequency of HSD3B1 allele in the general population, as per the 1000 Genomes

Project.*® This might explain, why androgenetic alopecia has first been reported from Spain during

COVID-19 pandemic.

Conclusions

Cutaneous manifestations of COVID-19 pandemic gain increasing attention since they might be useful
in the early diagnosis, triage of COVID-19-positive patients and their risk stratification (Table 1).
Chilblain-like acral eruptions, purpuric and erythema multiforme-like lesions have been associated to
children and young adult patients who are either asymptomatic or develop a mild disease. In contrast,
acro-ischemic lesion and maculopapular rash are often seen among adult patients who run a more
severe course. Urticaria with pyrexia has diagnostic significance since this combination is an early
symptom of an otherwise not confirmed SARS-CoV-2 infection. Careful registering possible cutaneous

manifestations of the COVID-19 pandemic is warranted.
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Table 1: Cutaneous sign of COVID-19 disease

Vascular complications

Acro-ischemia
Livedo-like
Necrosis

Chilblain-like eruptions

Maculopapular eruption

Morbiliform
Plaques

Pityriasis rosea-like eruptions

Urticarial rash

Vesicular eruption

Vesicle
Bullous eruption

Chickenpox-like rash

Petechiae/ Purpuric eruptions

Erythema multiforme-like rash

Palmar erythema

Perifollicular eruption

Pruritus

Mucosal lesions

Enanthema

Androgenetic alopecia
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