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Background: Cutaneous manifestations of coronavirus disease 2019
(COVID-19) are not uncommon and can be the presenting sign of
the disease. We aimed to investigate the cutaneous manifestations
in COVID-19 patients.

Methods: This cross-sectional study was performed on COVID-19
patients referred to Shohada-e Tajrish and Modarres hospitals,
Tehran, Iran, from January 1, 2021 to March 31, 2021. Patients with
cutaneous lesions were included in the study; if needed, patients
were visited in person, and a biopsy was taken.

Results: Of the 100 COVID-19 patients in this study, with a
mean age of 45.53 £ 17.75 years, 37 (37%) were males. The most
common cutaneous manifestation was urticaria (21%), followed
by maculopapular eruptions (17%), petechiae/purpura (15%),
pityriasis rosea-like lesions (15%), erythema multiforme (7%),
pernio (6%), Vesicles/pseudovesicles/bullae (5%), and others (24%).
Most lesions were erythematosus (87.63%). Legs (40%) were most
frequently involved. The most common accompanying symptom
was pruritus (52%), followed by burning sensations (18%) and
pain (7%). Six patients had mucosal lesions; these lesions were
the only mucocutaneous manifestations in three of them. Skin
biopsies were taken from 11 patients, revealing epidermal changes
in 10 (90.9%), dermal changes in 7 (63.6%), mucin deposition in
1 (9.1%), perivascular lymphocyte infiltration in 10 (90.9%), and
neutrophil infiltration in 1 (9.1%).

Conclusion: The frequency of skin manifestations was relatively
high in this study, with urticaria as the most common cutaneous
presentation of COVID-19. Special attention must be paid to the
cutaneous lesions of COVID-19.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) was
declared a pandemic by the World Health Organization
(WHO) on March 11, 2020 !. While many COVID-19
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patients have mild or no symptoms, some progress
into severe disease with serious complications 2. The
most common COVID-19 symptoms are fever, cough,
and fatigue. Muscle pain, rhinorrhea, sore throat,
anosmia, ageusia, and gastrointestinal symptoms
have also been described 3.

Not much attention was paid to the potential skin
manifestations of COVID-19 at the early stages of
the pandemic; however, cutaneous presentations
have grown as a matter of concern, and studies
have described different types of skin involvements
in patients with COVID-19 3% The cutaneous
manifestations of COVID-19 may include vesicular,
urticaria-like, chilblain-like lesions and maculopapular
rashes ©2°12. Nevertheless, it is unclear whether
these manifestations result from direct severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
activity or that they occur as complications of the
infection 34, Furthermore, cutaneous presentations
in some patients might be drug side effects '>1°. Of
note, skin manifestations of COVID-19 can occur
before its commonly associated signs and symptoms,
indicating that cutaneous involvement can be the
presenting sign of the disease !”. In the current study,
we aimed to evaluate different skin manifestations
in COVID-19 patients.

METHODS
Participants and study design

This cross-sectional study was performed on
COVID-19 patients referred to Shohada-e Tajrish
and Modarres hospitals, Tehran, Iran, from January 1,
2021 to March 31, 2021. COVID-19 was diagnosed
in the patients based on positive results of the reverse
transcriptase-polymerase chain reaction (RT-PCR) test
or COVID-19 serology tests, COVID-19 symptoms,
or typical COVID-19 findings in chest computed
tomography (CT) scans. All patients with cutaneous
lesions were selected through census sampling and
referred to a dermatologist for teleconsultation. Skin
lesions were detected using the images sent by the
patients. If needed, patients were visited in person,
and a biopsy was taken when necessary.

Patients’ age, gender, occupation, comorbidities,
and duration of comorbidities were recorded in
a checklist. The dermatologist determined the
cutaneous and mucosal lesions’ type, color, and site.
Patients were asked if they had any accompanying
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symptoms, such as burning sensations, pruritus,
and pain. Moreover, we noted whether patients
were hospitalized (general wards or intensive care
unit [ICU] with or without intubation) or visited as
outpatients. In addition, patients’ drug history within
the past month was reviewed.

The study received ethics approval from the Ethics
Committee of our institute and complied with the
statements of the Declaration of Helsinki. Informed
consent was obtained from all participants.

Data analysis

We used the Statistical Package for the Social
Sciences (SPSS) software (version 25.0, Armonk,
NY: IBM Corp., USA) for data analysis. Quantitative
variables are reported using means and standard
deviations. Qualitative variables are reported using
frequencies and percentages.

RESULTS

Of the 100 COVID-19 patients included in this
study with a mean age of 45.53 £ 17.75 years, 37
(37%) were males and 63 (63%) were females.
General characteristics of the patients are presented
in Table 1. COVID-19 RT-PCR or serology were
positive in 76 (76%). Symptoms of COVID-19 were
present in 19 (19%), and 3 (3%) had positive CT
scans in favor of COVID-19. Also, two patients
(2%) had both COVID-19 symptoms and positive
CT scans. Twenty-two (22%) of the patients were
healthcare workers. Twenty-eight patients (28%) had
comorbidities, including diabetes (13%), hypertension
(12%), malignancies (2%), cardiovascular diseases
(CVD) (9%), and other diseases (11%). Of these, the
duration of comorbidities was less than one year in
3 (10.7%) and more than one year in 25 (89.3%).

The most common cutaneous manifestation was
urticarial eruption (21%), followed by maculopapular
eruption (17%), petechiae/purpuric eruption/
vasculitis (15%), pityriasis rosea (PR-like lesions)
(15%), erythema multiforme (7%), pernio/pseudo
chilblain (6%), vesicular eruption/psuedovesicular/
vesiculobullous lesions (5%), enanthem (2%), and
palmar erythema (4%). Other manifestations such
as acneiform lesions, necrosis/gangrene, livedo
reticularis, lichenoid eruption, panniculitis, prurigo
nodularis-like lesions, generalized pustular lesions
(like pustular psoriasis and acute generalized
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Table 1. General characteristics of the study participants

Mucocutaneous manifestations of COVID-19

exanthematous pustulosis), and herpes zoster

reactivation were observed in 24% of patients

(Figure 1, Appendix 1 (supplementary file in website)).

Also, among the six patients with mucosal lesions,

three had accompanying cutaneous lesions, and the

rest were exclusively mucosal lesions. None of the
patients had pressure sores. Most lesions (87.63%)

were erythematosus, while 5.15% were ecchymotic,

4.12% were purple, and 3.09% had other colors.

Lesions were most frequently present on the legs

(40%), anterior (39%) and posterior trunk (36%),

forearms (36%), thighs (36%), and arms (34%). The

most common accompanying symptom was pruritus

(52%), followed by burning sensations (18%) and pain
(7%). In 10% of the patients, mucocutaneous lesions

presented within 24 hours, in 70% 1-7 days, in 10%
8—14 days, and in 10% > 14 days before evaluation.

Among the 59 patients with a positive drug history

within the past month, 20 had received azithromycin,

17 hydroxychloroquine, 10 other antibiotics, 7

lopinavir/ritonavir, and 38 other medications. Of

these, 21 (35.6%) had developed cutaneous/mucosal

lesions before medical therapy and 38 (64.4%) after

medical therapy, among whom lesions developed < 1

week after therapy in 14 (36.8%), 2—3 weeks after

therapy in 17 (44.7%), and > 3 weeks after therapy

Variable Value
Age (years), mean + SD 4553 +17.75
Gender, n (%)
Male 37 (37.0)
Female 63 (63.0)
Occupation, n (%)
Healthcare worker 22 (22.0)
Non-healthcare worker 78 (78.0)
Comorbidities, n (%) 28 (28.0)
Diabetes 13 (13.0)
Hypertension 12 (12.0)
Malignancy 2(2.0)
Cardiovascular disease 9(9.0)
Other* 11 (11.0)
Duration of the comorbidity, n (%)
<1year 3(3.0)
> 1 year 25 (25.0)
COVID-19 diagnosis, n (%)
Positive RT-PCR/serology 76 (76.0)
Positive CT 3(3.0)
COVID-19 symptoms 19 (19.0)
Positive CT + symptoms 2 (2.0)
Pathology findings in 11 patients, n (%)
Skin biopsy performed 11 (11.0)
Epidermal change 10 (90.9)
Dermal change 7 (63.6)
Mucin deposition 1(9.1)
Perivascular infiltration
Lymphocytes 10 (90.9)
Neutrophils 1(9.1)

in 7 (18.4%).

Abbreviations: n, number; SD, standard deviation; RT-PCR, reverse
transcriptase-polymerase chain reaction; CT, computed tomography.
*Acneiform lesions, panniculitis, ischemia, disseminated
intravascular coagulation, prurigo-like lesions, generalized pustules
(like psoriasis), and lichenoid eruption

Overall, 39 patients (39%) were hospitalized,
while the rest were treated as outpatients. Among
the hospitalized patients, 24 (61.5%) were admitted
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Figure 1. Cutaneous manifestations of COVID-19 in 100 patients.
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Table 2. Distribution of the cutaneous manifestations of
COVID-19

Sites n (%)
Scalp 1(1.0)
Face 7 (7.0)
Neck 12 (12.0)
Anterior trunk 39 (39.0)
Posterior trunk 36 (36.0)
Axilla 3(3.0)
Arm 34 (34.0)
Forearm 36 (36.0)
Hand 23 (23.0)
Palm 12 (12.0)
Thigh 36 (36.0)
Leg 40 (40.0)
Foot 28 (28.0)
Sole 6 (6.0)
Groin 3(3.0)
Genitalia 2(2.0)
Buttock 5(5.0)

Abbreviations: n, number

to general wards, 10 (25.6%) were admitted to the
ICU but were not intubated, and 5 (12.8%) were
admitted to the ICU and intubated. In addition,
cutaneous/mucosal lesions had occurred before
hospital admission in 14 (35.9%) and after admission
in 25 (64.1%).

Skin biopsies were taken from 11 patients. The
results revealed epidermal changes in 10 (90.9%),
dermal changes in 7 (63.6%), mucin deposition in 1
(9.1%), and perivascular infiltration in all, including
lymphocyte infiltration in 10 (90.9%) and neutrophil
infiltration in 1 (9.1%) (Table 2).

DISCUSSION

In the current study, we found urticaria as the most
common cutaneous manifestation of COVID-19,
occurring in approximately one-fifth of our patients,
followed by maculopapular eruption, petechiae/
purpura, and PR-like lesions. In line with our findings,
Tan et al. listed urticarial lesions, macules, and
papules among the five most common skin lesions
of COVID-19 '8, Our results also agree with reports
from a recent systematic review !° and two other
studies by Almeida et al. ?° and Galvan et al. 8. Mast
cell degranulation following the cross-reaction of
mast cell IgE and SARS-CoV-2 antibodies has been
hypothesized as the pathophysiology of urticaria in
COVID-19 settings 2?2, Contrary to our findings, the
highest frequency of COVID-19 skin presentations
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belonged to confluent erythematosus/maculopapular/
morbilliform rash in 25.7% as well as chilblain-
like acral pattern in 24.6% of patients reported by
Marzano et al. 3. Moreover, an erythematous rash
was the most common cutaneous feature in the study
by Zhao et al. **; nevertheless, it was accompanied
by urticaria in most of these patients. The variety
of COVID-19 cutaneous manifestations and their
frequency can be explained by the demographic
differences in study populations, various degrees
of COVID-19 severity, comorbidities, and patients’
drug history. An atypical cutaneous manifestation
mimicking an arthropod bite reaction with necrotic
crust has also been reported with COVID-19 2°, Also,
purpura and petechiae, erythematous papules and
macules, and urticarial eruptions have been observed
in three previous cases from Iran 2°.

The female-to-male ratio was 1.7 in our study,
comparable with the findings of Zhao et al. ?*. This
ratio was 1.1 in a systematic review of 56 studies
including 1,020 patients 27. The higher proportion of
female patients with mucocutaneous manifestations in
our study may be justified because female patients are
generally more sensitive toward skin presentations than
men and may have recognized lesions more frequently.

In the current study, the legs were the most common
site of skin lesions, followed by the anterior trunk.
The posterior trunk, forearm, and thigh were equally
involved in the third place. Similarly, the trunk was
the preferred localization of skin manifestations in
the study of Matar et al. . Also, in a preliminary
report from Italy and Spain, the skin lesions of the
affected patients were present on their trunk 5.

Over half of our patients had a positive drug
history within the past month. These drugs
included azithromycin and other antibiotics,
hydroxychloroquine, lopinavir/ritonavir, and other
medications. Interestingly, 38 patients developed
mucocutaneous lesions after medical therapy;
nevertheless, in only 14, the lesions occurred within
a week of therapy, while the time interval was much
longer in others. Although the temporal course of
cutaneous manifestations can give us a clue as to
whether the lesions result from drug use, this cannot
be definitively determined.

Six patients in our study had mucosal lesions;
three exclusively had these lesions, while the rest
had accompanying cutaneous lesions. This finding is
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inconsistent with the results of previous studies 232;

they reported mucous membrane lesions in none of
their patients. However, mucous involvement was
also infrequent in our study. The reason behind the
rarity of mucosal lesions in COVID-19 is not clear
since angiotensin-converting enzyme 2 (ACE2)
receptors, responsible for SARS-CoV-2 entry into
host cells, are expressed in both keratinocytes and
the oral cavity 3031,

One limitation of the current study was its small
sample size, which restricts the generalizability of
our findings. Another limitation was that COVID-19
was not confirmed in all patients based on SARS-
CoV-2 RT-PCR results. Furthermore, the severity of
COVID-19 was not clear in our patients, as previous
studies have shown an association between certain
types of COVID-19 cutaneous lesions and disease
severity 27

CONCLUSION

This study found urticaria as the most common
cutaneous presentation of COVID-19 and legs
and trunk as the most frequent involvement sites.
COVID-19 patients can benefit from a thorough skin
examination. Also, special attention must be paid to
the cutaneous lesions of COVID-19 since these may
be the presenting signs or the only presentation of
the disease.

Abbreviations
« ACE2: angiotensin-converting enzyme 2
* COVID-19: coronavirus disease 2019
* RT-PCR: reverse transcriptase-polymerase chain
reaction
* CT: computed tomography
* [CU: intensive care unit
* CVD: cardiovascular disease
* PR: pityriasis rosea
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