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Abstract 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was identifi ed in Wuhan, China, 
and caused coronavirus disease-19 (COVID-19), which is still a global pandemic. Dermatologic 
manifestations have increasingly been identifi ed as signifi cant extrapulmonary manifestations of 
COVID-19. The dermatologic manifestations associated with COVID-19 infection reported to date 
include maculopapular rash, vesicular lesions, urticaria-like lesions, and chilblain-like lesions. 
Knowledge of dermatologic manifestations of COVID-19 may be essential for early diagnosis and 
a better prognosis in COVID-19 patients. This review summarizes the current understanding of 
common COVID-19-associated dermatologic manifestations.
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Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) that caused coronavirus disease-19 (COVID-19) was 
declared as a pandemic by the world health organization 
(WHO) on March, 2020 [1]. 

The most common clinical manifestations of COVID-19 
at onset are fever, cough, and fatigue [2,3]. Although 
COVID-19 is predominantly a respiratory disease, it can affect 
multiple organs including cardiovascular, renal, hepatic, 
gastrointestinal, neurologic, ocular, and dermatologic systems 
[4].

Knowledge of dermatologic manifestations associated with 
COVID-19 may be vital to early diagnosis and lead to probable 
better prognosis in COVID-19 patients [5]. In a systematic 
review including 1,847 patients with con irmed COVID-19, 
the overall prevalence of dermatologic manifestations in 
COVID-19 patients was 5.95%, 6 with a range from 0.2% up to 
20.4% in different studies [6–8].

The dermatologic changes reported in COVID-19 infection 
can be classi ied as either in lammatory exanthems or 
vascular lesions [5,9]. In lammatory exanthems in COVID-19 
infection can manifest as maculopapular, urticarial, vesicular, 
or Multisystem In lammatory Syndrome in Children (MIS-C) 
rash [5] while vascular lesions are classi ied as pseudo-
chilblain chilblain-like, petechiae/purpura, or livedoid 
lesions [5,9]. In lammatory lesions often occur early during 
the disease and may sometimes occur before systemic 
infectious manifestations, while vascular lesions occur later 
in the disease course of COVID-19, usually several days 

after the onset of general symptoms [9]. Mucous membrane 
involvement has been reported in a number of skin lesions, 
including maculopapular and vascular lesions, but not in 
chilblain-like lesions [6]. The dermatologic manifestations of 
COVID-19 infection are summarized in Table 1.

Infl ammatory exanthems in COVID-19 
infection

Maculopapular rashes: Maculopapular rashes appear to 
be the most common dermatologic manifestation of COVID-19 
[5,6,8,10–12]. Among 1,847 patients with con irmed COVID-19 
infection, 37.3% of patients developed maculopapular 
lesions that typically occurred in middle-aged females with 
intermediate severity of the disease [6]. 

The maculopapular lesions mainly involve the extremities 
[6,11]. The palms and soles are usually spared [6,11]. Many 
other studies showed that the trunk was the main involved 
region [11,13–16]. In an earlier study from Spain including 
375 patients with COVID-19 infection, maculopapular lesions 
were reported in 47% of cases, itching has occurred in 57% 
of cases, and the lesions lasted for 8.6 (mean) days [11]. 
Maculopapular rashes were reported along with COVID-19 
symptoms [11] and were associated with severe disease 
[5,11]. They were also reported at a late stage of the disease 
[17].

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.apb.1001015&domain=pdf&date_stamp=2021-08-27


The dermatologic manifestations of COVID-19: a mini-review

https://doi.org/10.29328/journal.apb.1001015 https://www.heighpubs.org/hpbr 043

Acute urticarial lesions: Acute urticarial lesions in 
COVID-19 patients have also been reported [11,14,17–19]. 
These lesions may be concomitantly associated with fever 
and occurred as the irst manifestations of COVID-19 infection 
[18,20]. Among 1,847 patients with con irmed COVID-19, 
urticarial lesions appeared as a concomitant symptom in 47% 
of patients [6], indicating that they may be a diagnostic sign 
for COVID-19 [6]. Notably, urticarial lesions have also been 
occurred as the irst manifestations of COVID-19 infection 
before the onset of fever or other systemic symptoms of 
COVID-19 [21]. They have also been occurred at the same time 
as other symptoms and were associated with more severe 
COVID-19 with an average duration (mean) of 6.8 days [11]. 

Many of the urticarial rashes were located on the trunk 
or limbs [11,13]. However, the rash may be involved the 
entire body or only involves the face [13,14]. Itching was 
very common for urticariform lesions (92%) [11]. The likely 
etiology of urticarial rashes in SARS-CoV-2 patients may be 
drug-induced, viral RNA induced, or a combination of both 
[22]. Infection-associated reactivation or exacerbation of 
preexisting urticaria may also be possible [22]. 

Vesicular rashes: Vesicular rashes are also reported in 
COVID-19 patients [5,23–25]. In a study from Spain, including 
24 patients with COVID-19 who presented with localized or 
diffuse vesicular skin rash, most patients (79.2%) developed 
skin rash after the onset of COVID-19 symptoms [23]. 
Itching was reported in 83.3% patients, whereas 16.7% did 
not have any associated symptoms [23]. A localised pattern 

was found in 25% of the patients [23]. This pattern was 
composed of monomorphic lesions ranging in size from 3 
to 4 mm in diameter and all at the same stage of evolution 
[23]. Each patient was only affected in one central area, 
which was typically the mid-chest/upper abdominal region 
or the back [23]. A diffuse pattern was observed in 75% of 
patients [23]. It was made up of small papules, vesicles, 
and pustules ranging in size from 7-8 mm in diameter [23]. 
Various stages of the lesions appeared at the same time [23]. 
Although clustered in some places, there was a tendency for 
widespread distribution from the trunk, affecting more than 
one corporal area, including the palms and soles in two cases 
(11.1%) [23]. The median duration of the skin rash was 10 
days [23]. In another study from Italy including 22 patients 
with COVID-19, 72.7% patients had scattered vesiculopapular 
eruptions while 27.3% patients had diffuse lesions [24]. 
Vesicles were observed in 54.5% of the patients [24]. The 
median duration of skin manifestations was 8 days (range, 
4-15 days) [24]. Lesions typically appeared 3 days after the 
onset of COVID-19 symptoms and disappeared within 8 days, 
leaving no scarring [24]. The trunk was frequently involved, 
sometimes in tandem with the limbs (18.2%) [24]. There was 
no evidence of facial or mucosal involvement [24]. Itching was 
reported by 40.9% of patients, and it was generally mild [24]. 
In a previous study from Spain including 375 patients with 
COVID-19 infection, vesicular lesions were reported in 9% of 
cases, appeared before other COVID-19 symptoms in 15% of 
cases and were associated with intermedium severity [11]. 
Itching was common (68%) [11].

Table 1: The Dermatologic Manifestations of COVID-19 Infection.
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1. Maculopapular 
 rashes  [5,6,8,10–12] - Extremities6,11 -Trunk [11,13–16] -Itching [11] -8.6 days (mean)  

[11]
- Along with COVID-19 symptoms [11]

-At a late stage of the disease [17]

2. Acute urticarial 
 lesions [11,14,17–19]

- Predominantly involve 
 trunk or limbs  [11,13]

-Involve the entire body or the face only 
[13,14]

-Itching [11] -6.8 days (mean) 
 [11]

- As the fi rst manifestations of 
 COVID-19 infection [18,20]

- Along with COVID-19 symptoms [11]

3. Vesicular rashes [11,23]

-Localized or diff use vesicular skin rash 
[23]

-Localised pattern: Mid chest/Upper 
abdominal region or the Back [23]

-Diff use pattern: Trunk ± Palms and Soles 
[23]

-Itching [11,23]

-10 days 
 (median) [23]

- After other COVID-19 symptoms 
(79.2%) [23]

- Before other COVID-19 symptoms 
(15%) [11]

-Scattered or diff use vesiculopapular 
eruptions: Trunk ± Limbs [24] -Itching (mild) [24] -8 days (median) 

 [24] - After other COVID-19 symptoms[24]

4. Multisystem Infl ammatory 
Syndrome in Children [29-32]

-Rash or bilateral non-purulent 
conjunctivitis or muco-cutaneous 

infl ammation signs (oral, hands or feet)[31]

-Days to weeks after the acute 
COVID-19 
 illness [29]

B
. 

Va
sc

ul
ar

 le
si

on
s 

[5
,9

]

1.Chilblain-like lesions 
(pernio-like lesions)

 [5,6,34]

- Mainly in the acral areas of younger 
patient [5,6]

-Itching [11,12,35]
-Pain [12,35]
-Burning [11]

- As a late manifestation of COVID-19 
[11,35]

2. Purpuric /petechial lesions 
[5,13,14,17] -Diff use, acral, or involved the distal extremities/limbs [13,14] -More common in 

 severe COVID-19 infection [15]

3. Livedoid skin lesions or
 necrosis [11,33,41,42] - Truncal or acral areas  [11,43] -Itching [11]

-Burning [11]
9.4 days (mean) 

[11]

- Along with COVID-19 symptoms in 
86% of patients [11]

After other COVID-19 symptom in 10% 
[11]

-Before other COVID-19 symptoms in 
5% of patients [11]
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A New York State study of 99 hospitalized pediatric MIS-C 
patients described a febrile hyperin lammatory syndrome 
with dermatologic, mucocutaneous, and gastrointestinal 
manifestations associated with cardiac dysfunction [32]. 
Nearly half of children 0 to 5 years of age with MIS-C but 
only 12% of the adolescents meet Kawasaki disease or 
atypical Kawasaki disease criteria [32]. Dermatologic or 
mucocutaneous manifestations including rash, conjunctivitis, 
swollen hands or feet, and mucosal changes were most 
common in children aged 0 to 5 years old (87%) compared 
to adolescents (62%) [32]. Neurologic symptoms, pred-
ominantly headache, were less common in children aged 
0 to 5 years compared to adolescents (13% versus 39%) as 
well as myocarditis was less common in children aged 0 to 
5 years compared to adolescents (39% versus 73%) [32]. 
Approximately 80% of patients required intensive care, and 
the overall mortality rate was 2% [32].

A similar multisystem in lammatory syndrome in adults 
known as MIS-A, has been reported in many cases since June 
2020 [30]. Although MIS-C and MIS-A are similar in many 
aspects, MIS-C is more common than MIS-A [30]. Because of 
immune system differences between adults and children, as 
well as the higher probability of underlying medical conditions 
in adults, severe MIS-A outcomes may be more likely [30].

Vascular lesions
Vascular lesions were the second most frequently 

described dermatologic manifestations in COVID-19 patients 
[33]. Different patterns of these lesions have been reported 
[33]. In a Systematic Review of 655 patients, vascular lesion 
patterns included chilblain-like (n = 84), non-necrotic 
purpura (n = 5), necrotic purpura (n = 2), retiform purpura 
(n = 15), livedo reticularis (n = 23), livedo racemosa (n = 
4), petechial rash (n = 4), eruptive cherry angiomas (n = 1),
porcelain-like macules (n = 1), and dry gangrene (n = 7). The 
majority occurred after the onset of COVID-19 symptoms (25 
out of 29 cases that speci ied the timeframe) [33].

Chilblain-like lesions: Chilblain-like lesions, also known 
as pernio-like lesions, are commonly seen in the acral areas 
of younger patients and are associated with less severe 
COVID-19 infections [5,6]. These lesions usually occur in 
warmer climates [5], while chilblains (pernio) lesions are 
usually triggered by cold exposure [34]. 

The increased incidence of pernio/acral-like or chilblain-
like lesions, combined with the temporal correlation with 
viral symptoms, has caused to the term ‘‘COVID toes’’ [5]. The 
term derives from the dermatologic description in which the 
skin of the toes is presented as erythematous or violaceous 
lesions [5].

 These lesions may be associated with pruritus [11,12,35], 
pain [12,35], and burning [11]. In a study from Spain 
including 20 children and adolescents with acral lesions, 
the clinical patterns were classi ied into: acral erythema 

The histologic examination of skin biopsies in some patients 
in both studies showed histologic indings that consistent 
with viral infection [23,24]. An Italian study suggested that 
vesicular eruptions may be speci ic to COVID-19, given that no 
patient in this study had been exposed to new medications in 
the last 15 days before eruption onset [24]. Other studies have 
suggested that these eruptions may be related to concomitant 
infection with herpes virus due to the dysfunctional 
immune response associated with COVID-19 [25,26]. The 
Herpesviridae family microarray polymerase chain reaction 
(PCR) from the vesicular luid of three patients with COVID-19 
has been performed to determine the etiology of the vesicular 
eruptions [25]. The results showed a combination of herpes 
simplex-1 virus, herpes simplex-6 virus, and Epstein-
Barr virus in patient 1, herpes simplex-1 virus, and herpes 
simplex-7 in patient 2, and varicella zoster virus in patient 
3 [25]. SARS-COV-2 polymerase chain reaction in the vesicle 
luid could not simultaneously be performed, which cannot 

completely rule out its additional involvement [25]. However, 
some studies have reported that SARS-CoV-2 has never been 
isolated from the vesicle luid of papulovesicular rash using 
reverse transcriptase PCR [27,28]. For example, Multiplex 
PCR for herpesvirus and real-time RT-PCR for SARS-CoV-2 
from vesicle luid was performed in four cases (4/24) and 
showed negative results [23].

Multisystem infl ammatory syndrome in children (MIS-C)

A rare but serious complication of COVID-19 in children 
is MIS-C that has a presentation similar to Kawasaki disease 
(KD) or toxic shock syndrome, which may occur days to weeks 
after the acute COVID-19 illness [29]. The case de inition for 
MIS-C has been provided by CDC and WHO [30,31]. The CDC 
case de inition requires the child's age less than 21 years, 
while the WHO case de inition speci ies the age from 0 to 19 
years [30,31]. Both de initions require fever, but the duration 
of fever is variable among them [30,31]. CDC case de inition 
requires fever > 38.0 °C for ≥ 24 hours or a report of subjective 
fever lasting ≥ 24 hours, while WHO de inition requires fever 
≥ 3 days [30,31]. In addition, both de initions include elevated 
in lammatory markers such as erythrocyte sedimentation 
rate and C-reactive protein, procalcitonin, etc, at least two 
clinical signs of multisystem involvement, evidence of SARS-
CoV-2 infection, and no alternative possible diagnosis [30,31]. 
The CDC case de inition requires evidence of clinically 
severe disease requiring hospitalization, while the WHO case 
de inition does not apply [30,31]. Clinical signs of multisystem 
involvement, according to WHO [31] include: a) Rash or 
bilateral non-purulent conjunctivitis or muco-cutaneous 
in lammation signs (oral, hands or feet). b) Hypotension or 
shock. c) Features of myocardial dysfunction, pericarditis, 
valvulitis, or coronary abnormalities [including ECHO indings 
or elevated Troponin/ pro-B-type natriuretic peptide (NT-
proBNP)], d) Evidence of coagulopathy (by prothrombin time 
(PT), partial thromboplastin time (PTT), elevated d-Dimers). 
e) Acute gastrointestinal problems (diarrhoea, vomiting, or 
abdominal pain) [31].
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(30%) (Figure 1A), dactylitis (20%) (Figure 1B), purpuric 
maculopapules (35%) (Figure 1C), and mixed pattern 
(15%) (Figure 1D) [36]. None of the patients had systemic 
manifestations of COVID-19. Both reverse transcriptase– 
polymerase chain reaction (RT-PCR) and serologic test results 
were negative for SARS-COV-2 [36]. Histologic indings of 
skin biopsies of 6 patients revealed the characteristics of 
perniosis [36]. In another large international registry-based 
case series of 505 patients with dermatologic manifestations 
associated with COVID-19 infection, chilblain-like lesions were 
reported in 63% (n = 318) cases in the American Academy of 
Dermatology, International League of Dermatologic Societies, 
and other organizations registry, most of them were young 
and had mild COVID-19 infection [35]. The location of these 
lesions was in 84% of cases in the feet, in 5.1% of cases in the 
hands, and 10% of cases in the hands and feet [35]. 

Chilblain-like lesions could be a late manifestation of 
COVID-19 [11,35]. In 26% (80 out of 318) cases in the previous 
registry, the chilblain-like lesions mainly occurred after 
the onset of other symptoms of COVID-19, and they usually 
lasted a median of 14 days (interquartile range, 10-21 days) 
[35]. Similarly, in a study of 375 patients with COVID-19 from 
Spain, chilblain-lik e  lesions have occurred in 19% (71 out of 
375) patients [11]. In 59% (42 out of 71) patients developed 
lesions after other symptoms of COVID-19 disease, while 41% 
(29 out of 71) developed lesions along with other symptoms 
of COVID-19 [11]. In some cases, chilblain-like lesions were 
the only presentation of COVID-19 [11,35].

The majority of the dermatologic manifestations were 
occurred in middle-aged females [6]. while chilblain-like 
lesions were more common in younger patients [6,8,11] with 
mild and or even asymptomatic courses or negative SARS-
CoV-2 testing [11]. Other vascular lesions were more common 
in the elderly [6].

The typical histopathologic features of chilblain-like 
lesions include super icial and deeper lymphocytic in iltration 
in the lichenoid, perivascular and perieccrine patterns, with 
occasional plasma cells, and mild vacuolar degeneration of 
the basal layer of the epidermis [27,37–39]. Exocytosis of 
lymphocytes and occasional necrotic keratinocytes in the 
super icial layers of the epidermis can be observed [27,37–39]. 
Indirect features of vascular damage such as extravasation of 
erythrocytes and dermal oedema were identi ied [27,37–39].

Variable degrees of lymphocytic vasculitis ranging from 
endothelial swelling and endotheliitis to ibrinoid necrosis 
and thrombosis have also been observed [27]. These thrombi 
involved the papillary dermal capillaries and involved 
reticular dermis vessels [27].

Cytoplasmic granular positivity for SARS-CoV-2 spike 
protein in endothelial cells of the capillary and post-capillary 
venules of the upper dermis, and in epithelial cells of the 
secretory portion of eccrine units were identi ied in a small 
series of pediatric patients [27].

The exact pathophysiological mechanisms leading to 
chilblain-like lesions or vascular lesions are not completely 
understood. Patients with severe COVID- 19 are at risk of 
coagulopathy and subsequent thrombotic events [6,13]. 
Microvascular thrombosis of dermal vessels leading to 
ischemia or vasculitis has been observed in chilblain-like or 
vascular lesions [6,13]. These indings as well as signi icant 
increases in D-dimer levels and changes in coagulation 
parameters such as an increase in PT, international normalized 
ratio (INR), and ibrinogen in patients with chilblain-like and 
vascular lesions supported this hypothesis [6]. 

It also has been hypothesized that in young patients, a 
robust antiviral type I interferon response suppresses early 
viral replication and induces microangiopathic changes, 
resulting in chilblain lupus erythematosus-like eruption, 
while in older patients, insuf icient or delayed interferon-1 
response exacerbates pre-existing cytokine storms, leading 
to increased morbidity and mortality [37]. Similarly, other 
studies have shown that chilblain-like lesions have occurred 
in younger patients at the late stage of COVID-19 and have 
been associated with a mild disease course [11,35].

Another hypothesis suggested that endothelial damage 
caused by SARS-CoV-2 may have a role in the pathogenesis 
of COVID-19 chilblains [27,39]. SARS-CoV-2 has been 
demonstrated in endothelial cells of skin biopsies by 
immunohistochemistry and electron microscopy in a small 
number of pediatric patients with COVID-19 [27]. 

On the contrary, other hypotheses have suggested that 
chilblain is not directly related to COVID-19 infection based 
on the negativity of reverse transcriptase-polymerase chain 
reaction in nasopharyngeal swabs and negativity of anti-SARS-
CoV-2 serology tests [36,40]. Thus, lifestyle changes related to 

A B
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Figure 1: Details of the clinical spectrum (reused from Roca-Ginés, et al. JAMA 
Dermatology 2020 [36]; reference under the terms of the CC-BY license, which 
allows unrestricted use, distribution, and reproduction in any medium or format with 
acknowledgment of the original source). A: Acral erythema pattern on the dorsal side of 
the toes. B: Infl ammation of 1 toe showing a dactylitis pattern. C: Moderate vasculitic-
like lesions on the feet demonstrating a maculopapular purpuric pattern. D: Mixed 
pattern composed of dactylitis and purpuric maculopapules.
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community containment and lockdown measures may explain 
these lesions [40]. Of note, most of these hypotheses are based 
on studies that have been performed in a limited number of 
patients, so more studies are needed to validate them.

Purpuric/petechial lesions

Hemorrhagic events and subsequent dermatologic 
manifestations such as petechiae, purpura, and livedo are 
another manifestation of coagulopathy in COVID-19 patients 
[6]. Thrombocytopenia, systemic lupus erythematosus, 
leukaemia, disseminated intravascular coagulation, hemolytic 
uremic syndrome, thrombotic thrombocytopenic purpura, 
vasculitis, and vitamin C de iciency have all been suggested as 
potential causes of purpuric/petechial lesions [5].

Purpuric and petechial lesions may be diffuse, acral, or 
involve the distal extremities/limbs [13,14]. Diffuse petechiae 
and generalised palpable purpura were more common in 
cases of severe COVID-19 infection [15]. In a study of 34 
COVID-19 patients with con irmed or suspected infection, 
palpable purpuric lesions were reported in four patients 
(11.8%), two of whom had palpable purpura lesions as well 
as an atypical polymorphic papulovesicular eruption and one 
of whom had an urticarial exanthem [17]. These lesions were 
more common in middle-aged patients during recovery from 
severe COVID-19 [17]. 

Livedoid skin lesions: Livedoid skin lesions or
necrosis have also been reported in a few patients 
with COVID-19 [11,33,41,42]. In a study of 375 patients 
with COVID-19, these vascular lesions were observed in 
6% of patients with an average duration (mean) of 9.4 
days [11]. Itching, burning and pain have been reported in 
14%, 10%, and 5%, respectively [11]. Livedoid skin lesions 
or necrosis have appeared with other symptoms of COVID-19 
in 86% of patients while appearing late during the disease 
in 10% and appeared before other symptoms in 5% of 
patients [11]. Different degrees of these lesions, suggesting 
the occlusive vascular disease, including areas of truncal or 
acral ischemia, have been reported [11]. Severe COVID-19 
may be associated with vascular damage and alterations 
in coagulation status [43]. Of note, livedoid skin lesions or 
necrotic lesions mainly occurred in elderly patients with the 
more severe COVID-19 disease, associated with the highest 
rate of mortality [11].

In the report of ive cases with COVID-19 and severe 
respiratory failure, three of them also had retiform purpura 
or livedo racemos, histologic and immunohistochemistry 
studies of pulmonary and dermatologic biopsies showed 
microvascular injury and thrombosis, accompanied by the 
severe complement activation [42]. Pauci-in lammatory 
complement-induced microthrombotic disease with C5b-9 and 
C4d deposition in samples obtained from both dermatologic 
lesions and normal-looking skin has been demonstrated [42].

Ophthalmological features of the COVID-19
Ophthalmological manifestations in patients with 

COVID-19 are also reported [33,44,45]. Conjunctivitis is 
the most common reported ocular manifestation of this 
disease [33,44,45]. In a study of 38 patients with con irmed 
COVID-19 infection, one-third of patients had ophthalmologic 
manifestations, such as conjunctival hyperemia, chemosis, 
epiphora, or increased secretion, and these frequently 
occurred in patients with more severe COVID-19 [45]. In 
a systemic review of 655 patients with COVID-19, eleven 
patients had conjunctivitis, one patient had eyelid dermatitis 
and conjunctivitis, and two patients had eyelid dermatitis 
[33]. 

Conjunctivitis can be the irst and only symptom of the 
disease [44]. Of note, among the 38 patients with con irmed 
COVID-19 infection, SARS-CoV-2 was detected by RT-PCR 
in tear samples of two patients [45]. Similarly, in another 
study of 121 Patients with con irmed COVID-19, SARS-CoV-2 
was detected by RT-PCR in the conjunctival swabs of three 
patients [46]. This could point to the possibility of SARS-CoV-2 
transmission through the eyes [45,46]. As a result, healthcare 
workers, particularly ophthalmologists, who perform 
examinations without wearing eye goggles while close to 
COVID-19 patients may be at risk of COVID-19 infection due 
to ocular exposure [46]. Therefore, when examining patients 
with features of viral conjunctivitis, proper precautions of eye 
protection should be taken [44,46]. 

The retina can also be affected in COVID-19 patients. In 
a study describing the optical coherence tomography (OCT) 
indings in twelve patients; nine of them had SARS-CoV-2 

positivity of nasal and oral swabs via PCR and two patients had 
anti-SARS-CoV-2 positivity, hyperre lective lesions at the level 
of ganglion cell and inner plexiform layers more prominently 
at the papillomacular bundle in both eyes were observed in 
all patients [47]. Additionally, subtle cotton wool spots and 
microhemorrhages along the retinal arcade were observed on 
fundus examination, color fundus photography, and red-free 
imaging in four patients [47].

Conclusion
COVID-19 can cause several extrapulmonary 

manifestations including dermatologic manifestations. These 
manifestations include maculopapular rash, vesicular lesions, 
urticaria-like lesions, and chilblain-like lesions. Knowledge 
of dermatologic manifestations associated with COVID-19 
may be vital to early diagnosis and lead to possible better 
prognosis in COVID-19 patients..
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the inal version of the manuscript.
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