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Abstract

COVID-19 is an acute respiratory infection that is caused by SARS-CoV2 and it was declared a pandemic by the World Health
Organization in March 2020. Many different skin manifestations such as urticarial lesions, maculovesicular lesions, papulovesicular
lesions, MIS-C lesions, purpuric / petechial lesions, livedoid lesions, and thrombotic-ischemic lesions have been described in this
infection. Thus, timely and accurate identification of skin findings might be beneficial in terms of early diagnosis. In addition,
the type of lesion gives information about prognosis in some cases. The exact mechanism for the formation of skin lesions is not
known, but the immune system activation, the direct cytopathic effect of the virus, the microvascular damage, hypercoagulopathy
and complement activation are factors that are thought to play a role in the pathogenesis. Further studies are required in order to
systematize the skin findings seen in COVID-19 and to reveal their mechanisms. Furthermore, the COVID-19 pandemic has also
induced various skin complications such as pressure sores, dry skin, dermatitis, and contact urticaria due to the use of personal
protective equipment (PPE). Besides, the use of PPE might cause exacerbation of skin diseases such as acne, rosacea, seborrheic
dermatitis, atopic dermatitis.
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INTRODUCTION Although new data are being obtained every day, there

is still much unknown about the clinical features of the
The COVID-19 pandemic, caused by SARS-CoV-2 in

humans, is going on spreading rapidly and leading to a disease, including cutaneous manifestations. SARS-CoV-2,

global health crisis (1). The effects of COVID-19 on the anew strain of the coronavirus family, has been associated
skin can be examined under four headings: skin findings with many viral exanthems. Certain adenovirus serotypes,
due to lifestyle changes, cutaneous adverse events due to just like SARS-CoV-2, can also be caused by vesicular,

drugs used in the treatment of COVID-19, skin lesions due
to COVID-19 and effects of COVID-19 and its treatment on
primary skin diseases.

maculopapular, or petechial exanthems (2).
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A wide range of mucocutaneous findings can be seen
in viral diseases. In patients with skin rash and fever,
identifying the skin lesions accurately and on time
makes a great contribution to the diagnosis. Skin
findings seen in COVID-19 can be handled in two main
categories as inflammatory exanthems and vascular
lesions. Inflammatory exanthems are maculopapular,
urticarial, vesicular (chickenpox-like) lesions and MIS-C
eruptions. Vascular lesions associated with COVID-19
can be classified as chilblain-like lesions, petechiae /
purpuric eruption, and livedoid lesions (3). Some of
these lesions, for instance; maculopapular eruptions
and urticarial, can also be seen in the course of many
other viral diseases, although some appear specific
to COVID-19, such as varicella-like lesions (4). Some
lesions may precede other symptoms and a careful
evaluation of skin findings might be beneficial in terms
of early diagnosis and measures to be taken (5, 6).
Moreover, it is stated that many lesions might show the

way to future complications and disease prognosis (7).

At the beginning of the pandemic, the frequency of
skin findings in COVID-19 disease was stated as 0.2%
in reports from China (8) However, it is seen that this
rate increased up to 20% in later Italian reports (9). In a
prospective study conducted in France, the frequency
of skin findings in the course of COVID-19 disease was
reported as 4.9% (10).

COMMON SKIN MANIFESTATIONS OF
COVID-19

Urticarial Lesions

Urticaria; It is a dermatosis with swelling or
angioedema or both. Mast cell degranulation plays a
role in its physiopathology. There are many triggers
in its etiology (11). Viral infections are common causes
of urticarial lesions. Different rates of urticarial lesions
have been reported in case series published on the
skin findings of COVID-19. When the cases in the
literature are examined, it has been stated that in the
course of COVID-19, urticarial lesions can be seen more
frequently in women and also in a wide age range.
Casas Galvan et al. reported that they detected urticarial
lesions in 73 patients out of 375 (19%) and the lesions
were mostly located on the trunk. They found urticarial
lesions limited to the palmar region in only a few
patients. Urticarial lesions started before the symptoms
of COVID-19 in three of these patients, concurrently
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in 43 of them, and after the symptoms in 25 patients.
In addition, the mean lesion duration was found as 6.8
days (12). In the case series of Recalcati et al., 18 patients
out of 88 (20.4%) diagnosed with COVID-19 had disease-
related skin lesions, while only three of these 18 patients
had urticarial lesions and there was no significant
relationship between disease severity and presence of
urticarial lesions (9). Henry et al. reported a case with
limited urticarial lesions to the face and extremities
without fever in a female patient with a positive PCR
test (13). In contrast, van Damme et al. reported two
COVID-19 patients whose initial symptoms were fever
and widespread urticarial rash (14). When the cases in
the literature are examined, it is seen that the cases are
treated with classical treatment protocols (corticosteroid,

antihistamine) in acute urticaria.

Although urticarial lesions can be seen in the course of
COVID-19 disease, many agents used in the treatment of
the disease can also be a trigger of urticaria. In addition,
urticarial lesions can be the signs of hyperactivation of
the immune system seen in the course of COVID-19,

except for drug side effects (15).

During the COVID-19 pandemic, all patients with
urticarial rash should be reviewed for the viral pandemic
infection, regardless of whether they have additional
symptoms or not, in terms of being an early marker of the
disease. In this way, a possible infection can be diagnosed
at an early stage. With an early diagnosis, it is possible
to protect the patient from the complications that might
occur later and also to prevent possible transmission by

providing the patient’s isolation in the early period.
Maculopapular Lesions

Maculopapular rash is a common skin manifestation that
can be caused by many different reasons such as drug
side effects, viral infections, and bacterial infections.
When it is found with viral and bacterial infections,
it usually accompanies symptoms such as headache,
muscle pain, fever, and respiratory distress. Hepatitis B,
hepatitis C, HIV, infectious mononucleosis, measles, and
hand-foot-mouth disease can be mentioned as examples
of viral infections that can cause maculopapular rash
(16).

It can be said that the most common cutaneous lesion in
the course of COVID-19 is maculopapular eruption. In
the case series of Casas Galvan et al., 47% of 375 patients
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with COVID-19 had maculopapular rash. Itching was
reported to be seen in the 56% of the patients with a
maculopapular rash. In this study, it was reported that
the lesions in some cases were in the form of squamous
plaques with perifollicular localization, whereas
pityriasis rosea-like lesions were detected in some of
the patients. In the same study, it was mentioned that a
small number of patients had indurated papules similar
to erythema elevatum diutinum or lesions resembling
erythema multiforme (12). In the case series published
by De Giorgi et al., the incidence of maculopapular
eruption in COVID-19 patients was reported as 70%
(17). Recalcati et al. described maculopapular eruption
in 14 of 18 patients with COVID-19 infection (9). In
the literature, the duration of the lesion is seen in a
wide range of days, from 2 to 33, in different reports
(18-24). While maculopapular rashes in the course
of pandemic infection are mostly seen in middle-
aged patients, there are also reported cases in young
people and children (12, 25). In a large series of cases,
maculopapular lesions have been reported to begin
concurrently with symptoms of COVID-19, while in
a series of fewer cases, lesions have been reported
to begin later than symptom onset (27.6-27.85 days)
(12, 24-27). The duration of the lesion varies between 4
and 16 days (12, 25).

The histopathology of maculopapular lesions varies
according to the duration of the lesion. Moderate
epidermal spongiosis, perivascular lymphocytic and
eosinophilic infiltrates in the dermis are observed
in early lesions, while perivascular lymphocytic
infiltration and histiocytes between collagen fibers are

found in late lesions (25).

In some studies in the literature, it has been stated that
maculopapular rash might be related to the severity
of the disease, while the 2% mortality rate of patients

with maculopapular rash supports this view (12).

Patients with maculopapular rash can be given
corticosteroid and antihistamine treatment, and it
is possible to follow them only with treatment for
infectious disease. While Avellano Moreno et al.
reported that the lesions regressed in 5 days with
intravenous corticosteroids and antihistamines,
Moray-olive et al. followed the patients without
treatment and reported that the average recovery time
was 5 days (21, 22).

Papulovesicular Eruption (Varicella-like)

Vesicle is the term used to describe water-filled bubbles
less than 1 cm in diameter seen on the skin. In addition
to drug eruptions and primary cutaneous diseases, it
can often be seen during the course of various bacterial
and viral infections. Varicella, herpes simplex, and virus
infections are viral diseases with vesicular lesions (16).

Infection-related vesicular lesions can be localized or
widely scattered. The incidence of vesicular lesions in
the course of COVID-19 appears to be between 3.77%
and 15% in the literature. The reported cases are mostly
middle-aged patients and the distribution of the lesions
in these patients is mostly limited to the trunk, while a
small number of patients have extremity involvement
(12, 26, 28-31).

Fernandez-Nieto et al. observed COVID-19 patients
and found that lesions in two different patterns, diffuse
and localized patterns, could be seen in 24 patients with
vesicular lesions. In 18 of these patients, 7-8 mm sized
papules, vesicles and pustules, which are Common
polymorphic lesions, were seen on the trunk, palms and
soles. In other patients, a monomorphic, vesicular eruption
with a local pattern, which is 3-4 mm in diameter, mostly
involving the trunk, was observed. There is no difference
between the two groups in terms of demographic
characteristics and severity of COVID-19. In this study, the
average age of the patients was 45 and 18 of the patients
were female. Lesions developed before the symptoms of
COVID-19 in two of the patients, concurrently in three
patients, and after the symptoms in 19 patients. The mean
latent period was 14 days for these 19 patients, and the
mean duration of regression of vesicular lesions is 10
days. Pulmonary involvement was observed in 10 of
the COVID-19 patients with vesicular lesions, and only
one patient needed an intensive care unit. Mild disease
symptoms were observed in the remaining patients (30).

Galvan Casas et al. reported the incidence of vesicular
lesions as 9% in a case series of 375 patients. In this study,
while monomorphic vesicles were located on the trunk
and extremities were observed in most of the patients,
larger, tense, serohemorrhagic lesions were observed in a
few patients. The average age of the patients was 45.6, and
it was reported that 56% of the patients were women. It
was observed that the lesions started before the onset of
symptoms in 5 patients, after the symptoms in 10 patients,
and simultaneously with the symptoms of the disease in

n
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19 patients. While the disease that was observed in these
patients was moderate, it was reported that the mean

regression time of the lesions was 10.4 days (12).

Recalcati et al. reported varicella-like lesions in one patient
out of 18 patients, and Marzano et al. reported varicella-
like lesions in 12 patients out of 22 patients diagnosed
with COVID-19 and they stated that varicella-like rash
could be a specific skin manifestation of COVID-19
disease (9, 31).

In two studies in the literature, it is seen that the
histopathological findings of vesicular lesions were
examined, and histopathological findings in these studies
were found to be compatible with the histopathological
findings of viral infection previously described. In the
first study, histopathological examination was performed
on the lesions of two patients, and moderate acantholysis
was reported with intraepidermal vesicles. In the second
study, histopathological examination was performed in
seven patients and mild epidermal atrophy, basal vacuolar
degeneration, basket weave pattern hyperkeratosis,
multinuclear

hyperchromatic ~ keratinocytes  and

dyskeratotic cells were reported (30, 31).

There are various speculations regarding the mechanisms
of vesicular lesions. Criado et al. stated that the immune
system activation seen during the course of infection can
also affect the skin. Moreover, in the same study, they
also hypothesized that the virus could trigger vesicular
lesions by direct cytopathic effect on the endothelium of

the dermal vessels (15).

In contrast to urticarial and maculopapular lesions, it is
thought that the drugs used in the treatment do nothave a
role in the etiology of vesicular lesions seen in COVID-19
(30). Vesicular lesions are thought to be associated with
intermediate severity of COVID-19 (12,30). Symptomatic
treatments such as antihistamines and topical antibiotics
are used in the treatment of papulovesicular lesions.
Vesicular lesions have been defined as the specific skin
lesion of COVID-19 and the recognition of these lesions is

very important for the diagnosis of the disease.

Multisystem Inflammatory Syndrome in Children
(MIS-C) Lesions

In the early stages of the pandemic, it was thought that
serious complications related to COVID-19 were not

seen in children. This belief has lost its validity with the
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reporting of pediatric patients with severe autoimmune and
auto inflammatory symptoms similar to Kawasaki disease
in the United Kingdom (32). Later, Verdoni et al. reported
that the incidence of Kawasaki-like disease increased
almost 30-fold and that antibodies against SARS-CoV-2
were found positive in these patients (33). And then this
serious disease, named MIS-C, started to be reported from
all over the world. Although MIS-C has many common
findings overlapping with Kawasaki disease, it can be seen
in older children and adolescents compared to Kawasaki
disease, and the more frequent cardiac involvement
in these cases is the different features of MIS-C from
Kawasaki disease (34). Polymorphic eruptions in the form
of maculopapular, erythema multiform-like or diffuse
erythroderma, which are among the diagnostic criteria for
Kawasaki disease, are similarly observed in MIS-C cases
(33). In the case series published by Whittaker et al., it was
reported that 30 patients out of 58 diagnosed with MIS-C
had erythematous lesions and one patient developed
additional purpuric lesions (35) Similarly, in a retrospective
study by Miller et al., 31 patients out of 44 diagnosed with
MIS-C were reported to have skin findings. Skin findings
in these patients were the third most common symptoms
after fever and gastrointestinal symptoms (36). In most of
the reports, it was stated that patients with MIS-C diagnosis
had widespread skin involvement, whereas in the study
of Hameed et al., 13 patients out of 35 (37%) with MIS-C
had skin findings and these skin lesions could be seen
in different patterns, such as extremity, facial or diffuse
(37). Although the etiology of Kawasaki disease is largely
unknown, it is stated that there is a genetic predisposition
on the ground. Similarly, more studies are needed to fully
understand the underlying mechanisms in the occurrence
of MIS-C disease and its relationship with COVID-19 (38).

Petechial / Purpuric Lesions

Purpuric rashes associated with infection might occur
due to the toxic vascular effects of the infection, vascular
invasion of the infectious agent or diffuse intravascular
coagulation caused by the direct vascular toxic effects of
the infection. Petechial/purpura as a skin manifestation
associated with COVID-19 has been reported less
frequently than other lesions (12).

In a retrospective study of 277 patients with skin lesions
diagnosed with COVID-19 in France, petechial / purpuric
rash was reported in only 3% of the patients. It has been

reported that these lesions might be widespread, acrally
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located or limited (26). In another study, it was reported
that the lesions were limited to the distal extremities in

most patients with petechial rash (29).

While most of the COVID-19 patients with purpuric
rash are accompanied by itching, a positive Koebner
phenomenon has been reported in the literature in a
patient with purpuric rash (39, 40). In two case series
including a small number of patients with purpuric
rash, it was reported that purpuric lesions started after
COVID-19 symptoms (25, 41). De Giorgi et al. reported
13 patients with petechial / purpura and signs of acro
ischemia. It has been reported that these lesions are
seen in more severe COVID-19 cases and purpuric /
acroischemic lesions indicate increased prothrombin time,
fibrinogen and D-dimer levels in patients (17). Similarly,
in another study, it was reported that 4 patients out of
34 had petechial / purpuric lesions and these patients
were middle-aged and severe cases. Interestingly, in two
of these four patients, purpuric lesions are accompanied
by atypical polymorphic papulovesicular lesions, while
in another patient, urticarial lesions are concurrent with

purpuric lesions (25).

In a case series of five patients with severe COVID-19
infection, purpuric skin rash was detected in three patients.
Histopathological examination was performed in one
of these patients with retiform purpura; leukocytoclasia
and interstitial and perivascular neutrophilia were found
(41). Histopathological features in petechial / purpuric
lesions depend on the type of the lesion. Palpable purpura
is characterized by basal layer necrosis, small vessel
damage with fibrinoid necrosis, neutrophilic infiltration
in the vessel walls, leukocytoclasia and erythrocyte
extravasation (40, 42). Purpuric patches and retiform
purpura is characterized by vascular ectasia, thrombus
in deeply located vessels, perivascular and interstitial
neutrophilic infiltration with leukocytoclasia and
thrombogenic vasculopathy. In addition, diffuse necrosis
of the epidermis and adnexal structures is one of the
histopathological findings observed in such lesions (41).
In addition, complement accumulation was found in both

types of lesions (40, 41).

The pathogenesis of petechial / purpura lesions is thought
to be pauci-inflammatory thrombogenic vasculopathy.
In the immunohistochemistry study by Magro et al., it
was observed that the C5b-9 and C4d components of the

complement were heavily deposited in the small vessels

of both lesional and perilesional skin. These complement
components can sometimes be found together with
COVID-19 spike glycoproteins (41). Considering the
severe clinical conditions of COVID-19 patients with
petechial / purpura lesions, it should be considered that
the agents used for the disease can also play a role in the

etiology of petechiae / purpura lesions.
Livedoid Skin Lesions

Livedo reticularis is a reddish-purplish lace-like
discoloration of the skin that can be temporary or
permanent. The colour change is caused by a decrease in
the blood flow of the arterioles that feed the cutaneous
capillaries, and the presence of deoxygenated hemoglobin
gives the skin a purplish colour. While livedo reticularis
that occurs due to the physiological conditions (cold
exposure) or idiopathic is named primary, secondary
livedo reticularis is used to describe livedoid lesions
seen in the course of systematic diseases. Hematological,
rheumatic, cardiovascular diseases and infections can

cause secondary livedo reticularis (43).

Livedoid rashes appear to be less frequently reported
during the COVID-19 pandemic compared to other types
of rash. Liveoid lesions were found in 6% of the patients
in a case series of 375 patients by Galvan casas et al. It
is seen that the lesions are mostly located on the trunk,
forearm extensor surface, and the dorsal of the hands and
feet. In this case series, it is seen that livedoid lesions start
simultaneously with the symptoms of COVID-19. In this
study, the mean age of patients is 63, the mean duration
of the lesion is 9.4 days, and this type of skin lesions are
associated with higher mortality rates compared to other

lesions (12).

Velasco et al. reported a male patient with livedoid lesions
coexisting with COVID-19 symptoms accompanied by
acro-ischemia. In the histopathological examination,
they found mild necrosis in the upper epidermis,
hyaline thrombus in the papillary dermis, neutrophilic
infiltration surrounding the occluded blood vessels, and
fibrinoid necrosis in larger arterial structures in some
regions (44). Magro et al. reported three patients with
skin lesions associated with vascular involvement. In
the histopathological examination of these patients,
perivascular lymphocytic infiltrate and microthrombus
without vasculitis were detected in deep dermis venules.
They also reported that d-dimer and INR levels were

increased in these patients (41).
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Although the exact mechanism of livedoid lesions is
unknown, several mechanisms have been proposed.
One of these theories is the relationship between
COVID-19 and hypercoagulobility. In a retrospective
study of 183 COVID-19 patients, it has been reported
that the d-dimer and fibrin degradation products of
the cases who died due to this disease were higher and
the prothrombin times were longer compared to the
others (45). Similarly, patients with livedoid lesions are
at higher risk for hypercoagulobility, and patients with

this lesion have higher mortality rates.

Manalo et al. hypothesized that livedo reticularis is
caused by DIC and macrothrombosis in severe disease
and by microthrombosis caused by inflammatory

cytokines in milder disease (46).
Thrombotic-Ischemic Lesions

Infection-related cutaneous thrombotic and ischemic
lesions might occur due to the direct vascular invasion
of the infectious agent, vascular occlusion, or diffuse
intravascular coagulation. These type of lesions are
important symptoms of serious infections such as
meningococemia, staphylococcal and pneumococcal

septicemias (47, 48).

Chilblain lesions, also called pernio, are a localized
inflammatory skin finding that causes edema and
erythematous-violet discoloration in the extremities. It
is triggered by exposure to cold or humid environment.
While some cases are seen as idiopathic, they can
also be seen in autoimmune diseases such as lupus
(49). In some cases, the lesions are associated with
Raynaud’s phenomenon and a trigger such as cold
exposure or mental stress is thought to cause skin
symptoms on the extremities through vasoconstriction
(50). Vasoconstriction caused by cold, vasospasm
leading to hypoxemia and inflammation are various
factors in the formation of these lesions. Other theories
are autoantibody-induced endothelial damage and
hyperviscosity (49). Considering the increasing
incidence of Chilblain-like lesions and their temporal
relationship with viral symptoms, the definition of
“COVID toes” has come to the fore.

Chilblain-likelesionsarelesions that can cause symptoms
such as itching, pain or burning, accompanied by
vesicles or pustules on an erythematous and edematous

background. The incidence of Chilblain-like acral

T4

lesions has increased during the COVID-19 pandemic.
It has been reported in many case series that chilblain-
like lesions can be found in COVID-19. The prevalence of
these lesions varies between studies. In an international
case series consisting of 505 patients with dermatological
findings, 63% of chilblain-like lesions were reported (51).
In other studies, the prevalence of chilblain-like lesions
ranges from 14.3% to 72% (12, 26, 51-53). These types of
vascular lesions have been reported mostly in adolescents
and young adults, and the most common location of the
lesions is the distal parts of the fingers and toes (12, 26,
30, 51, 52, 54-59). In many case series, it has been reported
that the lesions start after the symptoms of COVID-19 and
the lesions regress within an average of one to two weeks
(12, 51, 54, 55). These types of lesions are an important
clue for detecting asymptomatic cases of COVID-19.

In the case series published by Freeman et al., it was
reported that in 55% of the cases, chilblain-like lesions
were the only symptom of COVID-19 infection and these
patients were young and had no additional disease.
And in this study, the presence of chilblain-like lesions
in COVID-19 was associated with mild disease (51). In
the case series of Galvan Casas et al., the frequency of
chilblain-like lesions was 19%, the average age of patients
with this lesion was 32.5, and the mean duration of lesions
was 12.7 days (12).

Different patterns were observed in the histopathological
examination performed by Rubio-Muniz et al. They
reported that in most of the Chilblain-like lesions, focal
vacuolar degeneration in the basal layer, perivascular
lymphocytic infiltration in the dermis and regenerative
changes in the epidermis were observed. In addition,
perivascular neutrophilic infiltration has been reported

with epidermal necrosis in some cases (25).

The mechanism of formation of chilblain-like lesions
seen in COVID-19 is not fully known. Bouaziz et al.
emphasized immune dysregulation, vasculitis, vascular
thrombosis and neoangiogenesis in the formation of
these lesions. In this study, a large number of chilblain-
like lesions were also reported in people who were in
close contact with COVID-19 patients who did not have
COVID-19 PCR positivity and did not show the general
symptoms of COVID-19 infections. Three different
hypotheses have been emphasized in the formation of
these lesions. Firstly, these lesions might be caused by
a confounding factor other than COVID-19. Secondly,
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they might develop due to a postviral immunological
reaction in asymptomatic forms of COVID-19, and finally,
they represent skin involvement of the infection in the
COVID-19 patient group showing an unusual immune

anti-viral response (3).
PPE Induced Skin Complications

Virus-induced or drug-related skin lesions can be seen
in patients infected with SARS-CoV-2. In addition,
the pandemic has indirectly caused many cutaneous
complications with the use of personal protective
equipment (PPE). These complications include
pressure sores, contact dermatitis, urticaria, dry skin,
and exacerbation of pre-existing skin diseases such
as seborrheic dermatitis, atopic dermatitis, acne, and
rosacea (60). Due to the possible transmission of SARS-
CoV-2 from asymptomatic individuals, the widespread
use of PPE has become mandatory, especially to reduce
infection rates among healthcare professionals and
prevent viral spread. Healthcare professionals should
protect themselves and their patients from disease
transmission by wearing multiple types of PPE such as
goggles, face shields, N95 masks, protective gowns and
latex gloves. Frequent and long-term use of PPE among
healthcare professionals during the COVID-19 pandemic
has been associated with various skin complications
(61). The fact that impaired cutaneous barriers create a
potential gateway for COVID-19 infections and increase
contamination is a serious concern with PPE. Masks,
goggles, face shields, and gloves exert pressure on
areas of contact, create skin abrasion, cause moisture
and maceration, and can cause skin damage to the nose
bridge, cheeks, forehead and hands. Skin damages caused
by PPE include desquamation, erythema, maceration,
fissure, papules, and erosions that cause itching and pain
(62).

In a cross-sectional questionary study conducted by Jiang
et al in China, the prevalence of skin lesions caused by the
use of PPE in healthcare workers was found to be 42.8%
among the 4,306 participants. In this study three types
of skin injuries have been identified; pressure ulcers due
to the equipment use, skin damage due to moisture, and
skin tears. In the same study PPE-related skin lesions were
also handled. It has been reported that the prevalence is
higher among male physicians, among those who use PPE
for more than 4 hours per day, among those over the age

of 35, and among the individuals who sweat a lot (61). In

another study conducted with 61 healthcare workers who
regularly use PPE in China, it was reported that 95.1%
of those using N95 masks developed skin lesions due
to the use of masks. The most common of these lesions
was pressure-related skin damage at the bridge of the
nose, while the second most common skin symptom was
itching on the face. Moreover, complications related to
the use of latex gloves were also detected in 88.5% of the
participants. These complications were dry skin, itching,
redness, and skin tears. In addition, complications related
to the use of protective clothing were also reported in
67% of the participants. The most common of these

complications were skin dryness and itching (63).

The most notable of the complications caused by the
use of PPE is pressure ulcers. While the most common
location of pressure ulcers caused by personal protective
equipment is the nose bridge and cheeks (59.65%), they
can also be located less frequently in the auricle, forehead,
zygoma and chin. It has been reported that 98.84% of
pressure ulcers reported in medical personnel are at the

stage 1 and stage 2 (61).

The use of barrier films or dressings at pressure points
before wearing PPE can reduce such injuries (60, 64, 65).
However, the effects of these preventive measures on
the ability of PPE to prevent viral spread are not known
enough, so it is crucial to be careful about this (65, 66).

Frequent hand washing and intensive use of hand
disinfectants during the pandemic caused an increase
in the incidence of hand dermatitis both in healthcare
workers and in the general population. In addition,
frequent washing of hands and keeping them moist in
gloves for a long time increases the risk of pseudomonas
colonization and infection in the nails. This situation is
also important in terms of the risk of transmission to
patients in the intensive care unit. The use of regular
moisturizing and barrier creams, washing hands with
warm water instead of hot water, and reducing the use
of alcohol-based hand disinfectants as much as possible
provide benefits in terms of preventing hand eczema (62).
The American Academy of Dermatology has published
recommendations for the prevention and treatment
of occupational dermatological problems during the
pandemic. Following these recommendations will be
beneficial in protecting healthcare professionals from

possible skin complications due to the PPE use (67).
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DISCUSSION

Among the exanthems that have been mentioned above,
maculopapular lesions are the most common, and they
are followed by urticarial, vesicular and MIS-C lesions.
Maculopapular and urticarial exanthems are typically
associated with severe COVID-19 infections and are more
common in middle-aged and elderly patients. The time
of onset of maculopapular and urticarial lesions varies
between studies. These two types of lesions are not helpful
in terms of the diagnosis of COVID-19 because these lesions
can also occur as a side effect of drugs used in the treatment

of infection.

Although the onset of vesicular rash varies, most of them
begin after systemic symptoms. It has been reported that
it starts before systemic symptoms in very few cases. The
mean age of vesicular lesions is 57.44 + 17.26 years for men
and 58.80 + 15.918 years for women and associated with
intermedium severity. This rash type is thought to be the
specific rash of COVID-19.

MIS-C is a new, serious disease seen in childhood with
a lot of unknown clinical features. Despite the lack of
information, published data suggest that most MIS-C

patients develop skin symptoms.

Vascular lesions associated with COVID-19 can be
categorized as chilblain-like, petechiae / purpura or
livedoid. Chilblain-like lesions are very similar to pernio
lesions that occur with cold exposure; however, unlike
the pernio, these lesions are also seen in warmer weather
conditions. Chilblain-like lesions are found on the fingers
and toes of young patients and are associated with less
severe COVID-19 infections. The onset of chilblain-like
lesions is typically after the onset of COVID-19 systemic
symptoms. The mean age for chillblain-like lesions ranges

from 11-27 in reports and associated with less severe disease.

Petechiae / purpura lesions are more common in middle-
aged patients. These lesions have been associated with
more severe COVID-19 infection. These lesions can be seen
as acral localized, limited to the distal extremities or as
diffuse involvement (26, 29). Livedoid lesions are among
the rarest skin findings during the pandemic. They mostly
occur in elderly patients and have been associated with
severe COVID-19 infections (12).

The pathophysiological mechanisms behind the skin
symptoms of COVID-19 are not well known, but many
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theories have been proposed regarding this issue. It is
believed that maculopapular and urticarial rashes may
occur due to adverse reactions related to drugs used in
COVID-19 disease or cytokine storm during the course
of the disease (24, 68).

Possible molecular mechanisms of Chilblain-like
lesions include immune dysregulation, vasculitis,
vascular thrombosis, and neoangiogenesis (3). In the
pathogenesis of petechiae / purpuric skin lesions, it
is possible to mention about a pauci-inflammatory
thrombogenic vasculopathy with dense accumulation
of complement components C5b-9 and C4d in the
cutaneous microvascular system (41). Also, in the
formation of these lesions, cutaneous side effects of
the drugs used in the treatment of the disease might be
involved.

Livedoid lesions are thought to be due to DIC and
macrothrombosis in severe cases and microthrombosis
triggered by inflammatory cytokines in milder cases.
While vesicular lesions are caused by cytokine storm
due to the immune system hyperactivity, there is no
definite information about the pathophysiology of
MIS-C lesions.

In the covid-19 pandemic, due to the use of PPE and
frequent and excessive disinfectants, both primary
dermatological problems can develop and exacerbation
of existing skin diseases can be seen. This situation once
again increases the importance of dermatologists in the
pandemic.

Finally, it should be kept in mind that the cutaneous
symptoms seen during the pandemic can be a direct
effect of the SARS-CoV-2 virus. The possibility of
COVID-19 should be carefully evaluated in patients
whose skin findings are reported during the pandemic.
Given the high mortality rate of the infection, timely
and accurate identification of the relevant cutaneous
symptoms can play a key role in early diagnosis and
treatment. It is clear that more in-depth research
is needed to understand the relationship between
COVID-19 and the skin.

As a result, different cutaneous symptoms have been
described in the COVID-19 pandemic. Although its
pathogenic mechanisms are still unclear, it has been
stated that hyperactive immune response, complement
activation and microvascular damage play a role in
the formation of skin findings. On the other hand, the
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effects of other infectious agents, patient comorbidities,
immune status, concomitant treatments and other
still unidentified factors are still the main controversy.
Cutaneous findings that can cause suspicion of
COVID-19 and identify potentially infectious cases
carry dermatologists to an important position in terms
of pandemics. Moreover, the role of skin findings
associated with COVID-19 as prognostic markers needs
to be clarified. However, the literature data show a great
heterogeneity in cutaneous manifestations, in their time
to occur, and in extracutaneous symptoms associated
with skin manifestations. In patients with skin findings
and asymptomatic in terms of SARS-CoV-2, skin
findings can easily be confused with allergic diseases
and other viral diseases. Therefore, clinicians should be
aware of the skin involvement in COVID-19 to make an
early diagnosis. On the other hand, more histological
and clinical studies are required to demonstrate the

mechanisms of cutaneous findings.
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