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Abstract: Background: Coronavirus disease 2019 (COVID-19) affects different organ systems, including the skin. 
A retrospective analysis of skin manifestations in Chinese outpatient and inpatient settings is lacking. The study 
aims to analyze cutaneous manifestations in COVID-19 patients and the recurrence or aggravation of previous skin 
diseases. Materials and Methods: A retrospective cross-sectional study was conducted from November 2022 to July 
2023 in a university hospital in eastern China. It involved reverse transcriptase polymerase chain reaction (RT-PCR)-
positive COVID-19 patients, documenting various skin manifestations and the recurrence or aggravation of pre-
existing skin conditions. The pattern of skin lesions and other variables were assessed. Results: The study included 
303 patients, with 127 males and 176 females. Maculopapular rash was the predominant new cutaneous mani-
festation (54.92%), mainly in middle-aged individuals. Other findings included urticaria (16.39%), herpes zoster 
(11.89%), and herpes simplex (4.10%), vesicular rashes (2.46%), purpura (2.05%), erythema multiforme (1.64%), 
livedo reticularis (0.41%) and so on. Severe disease was associated with herpes zoster and livedo reticularis. Critical 
COVID-19 cases were linked to vesicular rashes, purpura, and erythema multiforme. The mean time for skin lesion 
emergence post-infection varied from 3 days for seborrheic dermatitis to 17.48 days for herpes zoster. Vasculitic 
manifestations correlated with elevated D-dimer levels. A total of 59 cases (19.47%) of recurrent or aggravated 
skin diseases were reported following infection with COVID-19, with dermatitis being the most common, followed by 
acne and folliculitis, psoriasis, urticaria, bullous pemphigoid, pemphigus, tinea corporis and androgenetic alopecia. 
Conclusion: The cutaneous phenotypes delineated in this study expand the dermatologic spectrum associated with 
COVID-19. Cutaneous manifestations may result from overactive immune responses, complement activation, and 
microvascular damage. Herpes zoster typically occurs in elderly COVID-19 patients with weaker immune systems 
or more severe diseases. Purpura and livedo reticularis, although rare, may indicate disease severity. It is possible 
to predict the course of COVID-19 with different severity through cutaneous manifestations. Recognizing these 
skin manifestations could aid in predicting COVID-19 severity and guide dermatologists in managing the pandemic 
response.
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Introduction

In March 2020, the World Health Organization 
(WHO) declared the global COVID-19 outbreak 
a pandemic [1], and it still remains a global 
challenge. The main symptoms of COVID-19 
include fever, fatigue, dry cough, anorexia, 
myalgia, etc. A part of severe patients may 
experience respiratory failure, multiple organ 
failure, and even death [1, 2]. Subsequently,  
clinicians discovered that some COVID-19 pa- 
tients may have cutaneous manifestations 
[2-6]. The prevalence of skin manifestations in 

COVID-19 patients varies greatly, from 0.2% to 
20.4% [2, 7-9]. The main manifestations of skin 
rashes were maculopapular rash, livedoid 
lesions, petechial lesions, urticaria, pernio-like 
lesion, and vesicular lesions, etc. [8, 11-13]. 
More and more studies have reported that 
COVID-19 is associated with dermatological 
manifestations [14-16].

Several recent case reports and clinical series 
have described a variety of cutaneous manifes-
tations associated with the infection to date; 
Nevertheless, several explanations have been 
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proposed regarding the mechanisms that trig-
ger the rash in COVID-19 patients, primarily the 
possibility that the virus can infect through an 
open wound or whether the cutaneous mani-
festations are related to immune responses  
or by a newly prescribed medication [17, 18]. 
However, the pathogenesis of the cutaneous 
manifestations of COVID-19 is complex and  
not fully understood, further research is still 
needed.

In literature, many reviews and studies have 
defined the cutaneous findings of COVID-19 in 
hospitalized patients [19-21] or patient consul-
tations which were seen via teledermatology 
and social media platforms. Nevertheless, no 
relevant reports from outpatient clinic in China 
have been published yet. This paper makes a 
retrospective analysis of cutaneous manifesta-
tions of COVID-19 outpatient and inpatient 
patients in a university hospital in eastern 
China. In this study, we aim to determine the 
prevalence and types of new onset cutaneous 
manifestations, as well as the recurrence or 
aggravation of pre-existing skin conditions in 
COVID-19 patients. Additionally, we seek to 
explore the association between the severity of 
COVID-19 and specific skin manifestations, 
identify any correlation between these mani-
festations and laboratory markers, and delin-
eate the time course of skin lesion emergence 
following infection.

Materials and methods

Data collection

In this retrospective cross-sectional study, af- 
ter ethical committee approval, the medical 
records of patients of both sexes, who tested 
positive for COVID-19 by reverse transcriptase-
polymerase chain reaction (RTPCR) and were 
treated at The First Affiliated Hospital of Ning- 
bo University, a university hospital in eastern 
China, between November 2022 and July 2023, 
were retrospectively reviewed.

A total of 303 outpatient and inpatient cases 
were included. Patients whose records con-
tained any description of cutaneous-related 
complications were included in the sample. 
Patients include two types: patients with new 
onset of skin manifestations after COVID-19 
infection and patients with recurrence or aggra-
vation of previous skin diseases after COVID-19 

infection. The following data were collected: 
age, sex, symptoms and signs of COVID-19, the 
severity of COVID-19, setting of care (outpa-
tient, inpatient ward), past history, description 
of skin lesions, time of occurrence of skin 
lesions, the duration of disease, laboratory 
examinations.

Statistical analysis

The data is analyzed using SPSS Statistic 26.0 
statistical software. Enumeration data is repre-
sented by frequency (N) and percentage (%), 
and metric data is represented by mean.

Ethical considerations

This study was approved by the Ethics Com- 
mittee of the First Affiliated Hospital of Ningbo 
University (Ethical Number: 2023-R183A). All 
personal information was kept confidential.

Results

The study group included 303 patients with 
127 (41.91%) males and 176 (58.09%) females 
(a mean age of 43.85 years and an age range 
of 1-89 years). 244 cases (80.53%) had a 
report of newly cutaneous manifestations when 
infected with COVID-19, including 100 males 
and 144 females. A total of 59 cases (19.47%) 
of recurrent or aggravated skin diseases were 
reported following infection with COVID-19, 27 
of them males and 32 of them females.

Patients with new onset skin manifestations 
after COVID-19 infection (n=244)

Types of skin lesions: According to previous 
reports and the skin manifestations of patients 
in this paper, the dermatological patterns of 
COVID-19 can be classified as follows (Figure 
1): maculopapular rash, urticarial and vesicular 
rashes, morbilliform, generalized pustular rash, 
erythema multiforme, herpes zoster, herpes 
simplex, purpura, livedo reticularis, folliculitis 
like lesions, pityriasis rosea, eye lesions, peri-
ungual lesions, cheilitis, scalp seborrheic der-
matitis, alopecia areata, androgenetic alope-
cia, psoriasis, granuloma annulare, verruca 
vulgaris, pruritus, skin dryness and stinging.

Among the 244 patients with new onset cuta-
neous manifestations, maculopapular rash 
was the most common findings (54.92%), fol-
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Figure 1. Cutaneous manifestations of COVID-19 patients: (A) Maculopapular rash, (B) Erythema multiforme, (C) 
Vesicular eruption, (D) Alopecia areata, (E) Generalized pustular rash, (F) Acute guttate psoriasis, (G) Purpura, (H) 
Livedo reticularis combined with psoriasis, (I) Seborrheic dermatitis.

lowed by urticaria (16.39%, 2 cases with com-
bined maculopapular rash), herpes zoster 

(11.89%, one case of combined maculopapular 
rash), herpes simplex (4.10%, 3 cases of com-
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bined maculopapular rash and 2 cases of chei-
litis). The respective proportion of other cutane-
ous manifestations were less than 2.5% (Table 
1). There were 6 cases (2.46%) of vesicular 
rashes (including 2 cases of chickenpox like, 2 
cases of skin infection, 1 case of bullous pem-
phigoid, and 1 case of pemphigus), 6 cases of 
facial erythema and papules (all manifested as 
maculopapular rashes, one case with eyelid 
redness and swelling, and one case with her-
pes simplex), 5 cases (2.05%) of purpura (2 
cases of combined maculopapular rash and 
one of erythema multiforme), 4 cases (1.64%) 
of folliculitis like skin lesions (2 cases of follicu-
litis, 1 case of acne, 1 case of rosacea), 4 cases 
of pityriasis rosea, 4 cases of erythema multi-
forme (2 cases combined with maculopapular 
rash and 1 case combined with purpura), 4 
cases of morbilliform (2 cases accompanied by 
maculopapular rash), 3 cases (1.23%) of cheili-
tis (2 cases combined with herpes simplex and 
1 case combined with facial erythema and pap-
ules), 3 cases of eye lesions (3 cases of eye 
redness and swelling combined with macular 
papules like lesions, of which 2 cases com-
bined with conjunctival congestion), 2 cases 
(0.82%) of periungual lesions (1 case of paro-
nychia, 1 case of nail desquamation accompa-
nied by maculopapular rash), 2 cases of psoria-
sis (2 cases accompanied by maculopapular 
rash), 2 cases of skin dryness and stinging. 
There was only one case of scalp seborrheic 
dermatitis (accompanied by maculopapular 
rash), generalized pustular rash (accompanied 
by maculopapular rash), granuloma annulare, 
alopecia areata, livedo reticularis, verruca vul-
garis and pruritus, respectively (Table 1).

The mean age of patients with different types 
of skin lesions: The mean age of patients with 
cutaneous manifestations was 43.85 years 
(ranging from 1 to 89 years). Urticaria, general-
ized pustular rash, pityriasis rosea, seborrheic 
dermatitis, verruca vulgaris were more com-
mon in younger patients (mean age <30 years). 
Maculopapular rash, morbilliform, erythema 
multiforme, herpes simplex, livedo reticularis, 
folliculitis like lesions, cheilitis, alopecia areata, 
androgenetic alopecia, psoriasis, granuloma 
annulare, skin dryness and stinging were more 
common in the middle-aged patients (mean 
age 30-50 years). Herpes zoster, vesicular 
rashes, purpura, eye lesions, periungual le- 
sions, pruritus were more common in the mid-

dle-aged and elderly (mean age >50 years) 
(Table 1).

Distribution of skin lesions: Trunk, lower limb, 
and upper limb were the main involved regions. 
The involvement of groin, scalp, nail and but-
tock were rare. The maculopapular lesions, urti-
caria, vesicular rashes, morbilliform, pityriasis 
rosea, generalized pustular rash, erythema 
multiforme, psoriasis, skin dryness, stinging 
and pruritus were more common in trunk, lower 
limbs and upper limbs. Labial mucosa involve-
ment mainly occurs in maculopapular lesions, 
herpes simplex, herpes zoster and cheilitis. 
Face involvement was more common in macu-
lopapular rash, urticaria, herpes simplex, vesic-
ular rashes, purpura, morbilliform, cheilitis, ery-
thema multiforme, folliculitis like lesions. Eye 
lesions can also be accompanied by maculo-
papular rash, herpes simplex and herpes zos-
ter. Vulva and groin involvement were more 
common in maculopapular rash, herpes zoster 
and granuloma annulare. Two patients with nail 
lesions. Maculopapular lesions, herpes sim-
plex, herpes zoster, vesicular rashes, sebor-
rheic dermatitis, androgenetic alopecia, alope-
cia areata all have scalp involvement (Table 2).

Time of appearance of skin lesions after infec-
tion with COVID-19: Table 1 presents the aver-
age time at onset of skin lesions after infection 
with COVID-19. Skin manifestations with the 
longest mean time (17.48 days) of appearance 
of skin lesions is herpes zoster. Seborrheic der-
matitis is the skin lesions with the shortest 
mean time (3 days). Skin manifestations with 
the mean time of emergence of skin lesions 
less than 7 days include facial erythematous 
papules, cheilitis, erythema multiforme, sebor-
rheic dermatitis, generalized pustular eruption, 
livedo reticularis, dry and tingling, pruritus; with 
an average time of 7-14 days include maculo-
papular rash, urticaria, herpes simplex, granu-
loma annulare, alopecia areata, vesicular 
lesions, purpura, folliculitis like lesions, pityria-
sis rosea, eye lesions, psoriasis, morbilliform, 
androgenetic alopecia; with an average time 
longer than 14 days include herpes zoster, peri-
onychial lesions, verruca vulgaris.

Severity and symptoms of COVID-19: COVID-19 
patients were classified into mild, moderate, 
severe and critical based on their severity 
according to the WHO COVID-19 Scale [22]. The 
severity and symptoms of COVID-19 with differ-



Cutaneous manifestations associated with COVID-19 infection

121	 Am J Clin Exp Immunol 2024;13(3):117-132

Table 1. Summary of characteristics of the patients with new onset skin manifestations after COVID-19 infection

Types of skin lesions Age, mean
(years)

Number of cases
(n=244, 100%)

Average days for 
the appearance 
of skin lesions

COVID-19 
course 
(days)

Severity of COVID-19

Mild Moderate Severe Critical Asymptomatic

Maculopapular rash 47.97 134 (54.92%) 8.27 11.08 105 (78.36%) 21 (15.67%) 3 (2.24%) 4 (2.99%) 1 (0.75%)
Herpes simplex 40.44 10 (4.10%) 9.60 7.60 10 (100%) 0 0 0 0
Urticaria 28.83 40 (16.39%) 9.70 7.68 37 (92.5%) 3 (7.5%) 0 0 0
Herpes zoster 57.59 29 (11.89%) 17.48 8.45 24 (82.76%) 4 (13.79%) 1 (3.45%) 0 0
Vesicular rashes 50.4 6 (2.46%) 9.67 14.67 3 (50%) 2 (33.33%) 0 1 (16.67%) 0
Purpura 53.2 5 (2.05%) 8.20 14.20 3 (60%) 1 (20%) 0 1 (20%) 0
Morbilliform 47.00 4 (1.64%) 7.25 11.00 3 (75%) 1 (25%) 0 0 0
Cheilitis 47.00 3 (1.23%) 4.67 9.67 2 (66.67%) 1 (33.33%) 0 0 0
Pityriasis rosea 25.00 4 (1.64%) 9.25 7.25 3 (75%) 1 (25%) 0 0 0
Generalized pustular rash 18.00 1 (0.41%) 4.00 8.00 1 (100%) 0 0 0 0
Erythema multiforme 30.00 4 (1.64%) 5.00 13.00 3 (75%) 0 0 1 (25%) 0
Androgenetic alopecia 44.00 1 (0.41%) 14.00 8.00 1 (100%) 0 0 0 0
Alopecia areata 37.67 6 (2.46%) 10.60 12.00 6 (100%) 0 0 0 0
Periungual lesions 50.50 2 (0.82%) 17.0 14.50 1 (50%) 1 (50%) 0 0 0
Eye lesions 50.00 3 (1.23%) 8.33 11.00 3 (100%) 0 0 0 0
Psoriasis 36.00 2 (0.82%) 14.00 9.00 2 (100%) 0 0 0 0
Seborrheic dermatitis 26.00 1 (0.41%) 3.00 7.00 1 (100%) 0 0 0 0
Livedo reticularis 45.00 1 (0.41%) 7.00 18.00 0 0 1 (100%) 0 0
Folliculitis like lesions 37.75 4 (1.64%) 8.00 9.00 3 (75%) 1 (25%) 0 0 0
Granuloma annulare 40.00 1 (0.41%) 7.00 8.00 1 (100%) 0 0 0 0
Skin dryness, stinging 34.00 2 (0.82%) 6.00 8.50 2 (100%) 0 0 0 0
Pruritus 89.00 1 (0.41%) 5.00 8.00 1 (100%) 0 0 0 0
Verruca vulgaris 26.00 1 (0.41%) 15.00 10.00 1 (100%) 0 0 0 0
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Table 2. Distribution of skin lesions in patients with new onset skin manifestations after COVID-19 infection

Types of skin lesions
Skin lesions location

Upper limbs Lower limbs Trunk Lip Face Vulva Eye Groin Scalp Nail Buttock
Maculopapular rash (n=134) 57 (42.54%) 70 (52.24%) 73 (54.48%) 4 (2.99%) 28 (20.90%) 11 (8.21%) 6 (4.48%) 3 (2.24%) 4 (2.99%) 0 0 
Herpes simplex (n=10) 1 (10%) 1 (10%) 3 (30%) 7 (70%) 8 (80%) 0 1 (10%) 0 1 (10%) 0 1 (10%)
Urticaria (n=40) 37 (92.5%) 36 (90%) 40 (100%) 0 5 (12.5%) 0 0 0 0 0 0
Herpes zoster (n=29) 0 1 (3.45%) 17 (58.62%) 2 (6.90%) 8 (27.59%) 2 (6.90%) 4 (13.79%) 1 (3.45%) 1 (13.79%) 0 0
Vesicular rashes (n=6) 2 (33.33%) 5 (83.33%) 3 (50%) 0 2 (33.33%) 0 0 0 1 (16.67%) 0 0
Purpura (n=5) 1 (20%) 5 (100%) 2 (40%) 0 1 (20%) 0 0 0 0 0 0
Morbilliform (n=4) 3 (75%) 4 (100%) 4 (100%) 0 1 (25%) 0 0 0 0 0 0
Cheilitis (n=3) 0 0 0 3 (100%) 2 (66.67%) 0 0 0 0 0 0
Pityriasis rosea (n=4) 3 (75%) 3 (75%) 4 (100%) 0 0 0 0 0 0 0 0
Generalized pustular rash (n=1) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0
Erythema multiforme (n=4) 4 (100%) 4 (100%) 3 (75%) 0 3 (75%) 0 0 0 0 0 0
Androgenetic alopecia (n=1) 0 0 0 0 0 0 0 0 1 (100%) 0 0
Alopecia areata (n=6) 0 0 0 0 0 0 0 0 6 (100%) 0 0
Periungual lesions (n=2) 0 1 (50%) 0 0 0 0 0 0 0 2 (100%) 0
Eye lesions (n=3) 0 0 0 0 1 (33.33%) 0 3 (100%) 0 0 0 0
Psoriasis (n=2) 1 (50%) 2 (100%) 1 (50%) 0 0 0 0 0 1 (50%) 0 0
Seborrheic dermatitis (n=1) 0 0 0 0 0 0 0 0 1 (100%) 0 0
Livedo reticularis (n=1) 0 1 (100%) 0 0 0 0 0 0 0 0 0
Folliculitis like lesions (n=4) 0 0 0 0 3 (75%) 0 0 0 1 (25%) 0 0
Granuloma annulare (n=1) 0 0 1 (100%) 0 0 0 0 1 (100%) 0 0 0
Skin dryness, stinging (n=2) 2 (100%) 2 (100%) 2 (100%) 0 0 0 0 0 0 0 0
Pruritus (n=1) 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0
Verruca vulgaris (n=1) 1 (100%) 0 0 0 0 0 0 0 0 0 0
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ent types of skin lesions were shown in Tables 
1 and 3. The majority of patients with skin man-
ifestations were mild, which may be related to 
the fact that most patients included were out-
patients (n=212, 86.89%). Only one case of 
maculopapular rash presented as asymptom-
atic. The types of skin lesions with moderate 
COVID-19 include maculopapular rash, urticar-
ia, herpes zoster, vesicular rashes, purpura, 
morbilliform, cheilitis, pityriasis rosea, periun-
gual lesions and folliculitis like lesions; skin 
lesions with severe COVID-19 include maculo-
papular rash, herpes zoster and livedo reticu-
laris; skin manifestations with critical COVID-19 
include maculopapular rash, vesicular rashes, 
purpura and erythema multiforme.

Among all types of skin lesions, fever (tempera-
ture <38.5°C), cough, sore throat, nasal con-
gestion and runny nose were the cardinal symp-
tom. Syncope only occurs in patients with urti-
caria. Shortness of breath only occurs in severe 
and critical patients. Pruritus was the most 
prominent cutaneous symptom particularly in 
maculopapular rash and pruritus. Pain was the 
most frequent symptom in herpes zoster, her-
pes simplex, vesicular rashes.

Characteristics of hospitalized patients: Among 
32 inpatient patients, one was mild (3.13%),  
22 were moderate (68.75%), 5 were severe 
(15.63%), 4 were critically severe (12.5%). 
Among them, there were 23 cases of maculo-
papular lesions (1 case combined with purpura, 
erythema multiforme and 1 case with peri-
onychial lesions), 2 cases of purpura, 1 case of 
erythema multiforme, 1 case of urticaria, 2 
cases of herpes zoster, 2 cases of vesicular 
lesions, 1 case of cheilitis, 1 case of perionych-
ial lesions, 1 case of folliculitis like lesions and 
1 case of livedo reticularis.

Among patients with maculopapular rashes, 
one was mild, 16 were moderate, 3 were 
severe, and 3 were critically severe; among pur-
pura patients, one was moderate and one was 
critical type; one patient with erythema multi-
forme was critical; one patient with urticaria 
was moderate; among patients with herpes 
zoster, there was one case of the moderate 
type and one case of the severe type; among 
patients with vesicular rashes, there was one 
severe and one moderate; one patient with 
cheilitis was of the moderate type; one patient 
with perionychial lesions was of the moderate 

type; one patient with folliculitis like lesions 
was moderate; one patient with livedo reticu-
laris was of severe type.

COVID-19 course: The course of COVID-19 with 
different types of skin lesions were shown in 
Table 1. Livedo reticularis had the longest 
mean course of COVID-19 (18 days) and sebor-
rheic dermatitis had the shortest mean course 
(7 days). Skin manifestations with the mean 
course less than 8 days include urticaria, her-
pes simplex, pityriasis rosea, facial erythema-
tous papules and seborrheic dermatitis. Skin 
lesions with an average course of 8-14 days 
include maculopapular rash, herpes zoster,  
alopecia areata, folliculitis like lesions, cheilitis, 
eye lesion, erythema multiforme, psoriasis, 
morbilliform, generalized pustular eruption, 
androgenetic alopecia, granuloma annulare, 
verruca vulgaris, pruritus, skin dryness and tin-
gling. Cutaneous manifestations with an aver-
age course longer than 14 days include vesicu-
lar rashes, purpura, perionychial lesions and 
livedo reticularis.

Laboratory examination: Increased hypersensi-
tive C-reactive protein, leukocytosis and elevat-
ed D-dimer were the main laboratory findings in 
most of the cases. Other laboratory findings 
include decreased albumin, elevated eosino-
phils, elevated procalcitonin, decreased hemo-
globin, decreased blood potassium, increased 
creatinine, etc. Vasculitic manifestations (pur-
pura, livedo reticularis) were correlated with 
elevated D-dimer values (Table 4).

Laboratory examinations was not performed in 
cases of alopecia areata, androgenetic alope-
cia, seborrheic dermatitis, granuloma annulare, 
cheilitis, eye lesions, skin dryness, stinging, 
pruritus and verruca vulgaris.

COVID-19 patients with recurrence or aggrava-
tion of previous skin diseases

A total of 59 cases of recurrent or aggravated 
skin diseases were included after infection with 
COVID-19, 27 of them males and 32 of them 
females. The characteristics of COVID-19 pa- 
tients with recurrence or aggravation of previ-
ous skin diseases were shown in Table 5. 
Among the 59 patients, dermatitis was the 
most common findings (22/59), followed by 
acne and folliculitis (14/59), psoriasis (12/59), 
urticaria (5/59), bullous pemphigoid (3/59), 
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Table 3. The symptoms of patients with new onset skin manifestations after COVID-19 infection

Types of skin 
lesions

Symptoms of COVID-19

T≥38.5°C T<38.5°C Cough Sore 
throat

Nasal 
congestion, 
runny nose

Decreased 
olfactory 
function

Chest 
tightness Palpitation Diarrhea Vomit Headache Shortness 

of breath Syncope Body 
aches

Poor  
appetite

Maculopapular 
rash (n=134)

31 (23.13) 103 
(76.87)

131 (97.76) 130 
(97.01)

30 (22.39) 2 (1.49%) 2 (1.49%) 1 (0.75%) 3 (2.24%) 1 (0.75%) 30 
(22.39%)

6 (4.48%) 0 0 28 
(20.90%)

Herpes simplex 
(n=10)

2 (20%) 8 (80%) 10 (100%) 10 (100%) 4 (40%) 0 0 0 0 0 0 0 0 0 0

Urticaria (n=40) 4 (10%) 36 (90%) 40 (100%) 39 (97.5%) 12 (30%) 0 1 (2.5%) 0 1 (2.5%) 0 1 (2.5%) 1 (2.5%) 1 (2.5%) 0 0
Herpes zoster 
(n=29)

8 (27.59%) 21 
(72.41%)

26 
(89.66%)

26 
(89.66%)

8 (27.59%) 0 0 0 0 0 0 1 (3.45%) 0 1 
(3.45%)

0

Vesicular rashes 
(n=6)

1 (16.67%) 5 (83.33%) 6 (100%) 6 (100%) 2 (33.33%) 0 0 0 0 0 0 1 (16.67%) 0 0 0

Purpura (n=5) 1 (20%) 4 (80%) 3 (60%) 1 (20%) 4 (80%) 0 0 0 1 (20%) 0 0 1 (20%) 0 0 1 (20%)

Morbilliform 
(n=4)

3 (75%) 1 (25%) 4 (100%) 4 (100%) 2 (50%) 0 0 0 0 0 0 0 0 0 0

Cheilitis (n=3) 2 (66.67%) 1 (33.33%) 3 (100%) 3 (100%) 1 (33.33%) 0 0 0 0 0 0 0 0 1 
(33.33%)

0

Pityriasis rosea 
(n=4)

1 (25%) 3 (75%) 4 (100%) 4 (100%) 0 0 0 0 0 0 0 0 0 0 0

Generalized 
pustular rash 
(n=1)

0 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0

Erythema  
multiforme (n=4)

2 (50%) 2 (50%) 4 (100%) 4 (100%) 1 (25%) 0 0 0 0 0 0 1 (25%) 0 0 0

Androgenetic 
alopecia (n=1)

0 1 (100%) 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0

Alopecia areata 
(n=6)

1 (16.67%) 5 (83.33%) 6 (100%) 6 (100%) 2 (33.33%) 0 0 0 0 0 0 0 0 0 0

Periungual le-
sions (n=2)

1 (50%) 1 (50%) 1 (50%) 1 (50%) 0 0 0 0 0 0 0 0 0 0 0

Eye lesions 
(n=3)

0 3 (100%) 3 (100%) 3 (100%) 0 0 0 0 0 0 0 0 0 0 0

Psoriasis (n=2) 1 (50%) 1 (50%) 2 (100%) 2 (100%) 0 0 0 0 0 0 0 0 0 0 0
Seborrheic der-
matitis (n=1)

1 (100%) 0 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0

Livedo reticularis 
(n=1)

0 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 1 (100%) 0 0 0

Folliculitis like 
lesions (n=4)

0 4 (100%) 1 (100%) 1 (100%) 2 (50%) 0 0 0 0 0 0 0 0 0 0

Granuloma an-
nulare (n=1)

0 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0

Skin dryness, 
stinging (n=2)

0 2 (100%) 2 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0

Pruritus (n=1) 0 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0

Verruca vulgaris 
(n=1)

0 1 (100%) 1 (100%) 1 (100%) 0 0 0 0 0 0 0 0 0 0 0
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Table 4. Laboratory findings in patients with new onset skin manifestations after COVID-19 infection

Cases underwent laboratory 
examinations

Laboratory Findings

Leukocytosis CRP 
increase

Albumin 
decrease

Eosinophils 
increas

Procalcitonin 
increase

Hemoglobin 
decrease

D-dimer 
increase

Blood 
potassium 
decrease

Creatinine 
increase

Maculopapular rash (n=36) 17 (47.22%) 23 (63.89%) 12 (33.33%) 1 (2.78%) 6 (16.67%) 8 (22.22%) 13 (36.11%) 9 (25%) 4 (11.11%)
Herpes simplex (n=1) 0 1 (100%) 0 0 0 0 0 0 0
Urticaria (n=4) 3 (75%) 3 (75%) 2 (50%) 0 0 1 (25%) 1 (25%) 1 (25%) 0
Herpes zoster (n=6) 2 (33.33%) 4 (66.67%) 0 0 1 (16.67%) 1 (16.67%) 1 (16.67%) 1 (3.45%) 0
Vesicular rashes (n=6) 4 (66.67%) 3 (50%) 4 (66.67%) 0 1 (16.67%) 2 (33.33%) 3 (50%) 0 1 (16.67%)
Purpura (n=5) 1 (20%) 1 (20%) 1 (20%) 0 1 (20%) 1 (20%) 3 (60%) 0 1 (20%)
Morbilliform (n=2) 0 1 (50%) 0 0 0 0 0 0 0
Pityriasis rosea (n=1) 1 (100%) 0 1 (100%) 0 0 1 (100%) 1 (100%) 1 (100%) 0
Generalized pustular rash (n=1) 0 1 (100%) 0 0 0 0 0 0 0
Erythema multiforme (n=2) 1 (50%) 1 (50%) 0 0 0 0 1 (50%) 0 0
Periungual lesions (n=1) 0 1 (100%) 1 (100%) 0 0 1 (100%) 1 (100%) 1 (100%) 0
Psoriasis (n=2) 0 0 0 0 0 0 0 0 0
Livedo reticularis (n=1) 1 (100%) 1 (100%) 1 (100%) 0 0 0 1 (100%) 0 0
Folliculitis like lesions (n=1) 0 1 (100%) 0 0 0 1 (100%) 0 1 (100%) 0
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Table 5. Summary of characteristics of COVID-19 patients with recurrence or aggravation of previous skin diseases
Recurrence or aggravation of previous skin diseases (n=59)

Psoriasis
(n=12)

Acne and  
folliculitis

(n=14)

Urticaria
(n=5) 

Dermatitis
(n=22)

Bullous  
pemphigoid 

(n=3)

Pemphigus
(n=1)

Tinea corporis
(n=1)

Androgenetic  
alopecia

(n=1)
Skin lesions location
    Upper limbs 11 (91.67%) 0 4 (80%) 15 (68.18%) 3 (100%) 1 (100%) 0 0
    Lower limbs 12 (100%) 0 4 (80%) 13 (59.09%) 2 (66.67%) 1 (100%) 1 (100%) 0
    Trunk 11 (91.67%) 7 (50%) 5 (100%) 8 (36.36%) 3 (100%) 1 (100%) 0 0
    Lip 0 0 0 0 0 1 (100%) 0 0
    Face 1 (8.33%) 12 (85.71%) 0 5 (22.73%) 0 0 0 0
    Vulva 0 0 0 1 (4.55%) 0 0 0 0
    Scalp 5 (41.67%) 1 (7.14%) 0 2 (9.09%) 0 0 0 1 (100%)
Time of recurrence or aggravation of skin lesions (days)
    Average time 6.58 6.07 10.2 8.32 2.67 2 2 10
COVID-19 Course (days)
    Average course 8.92 7.29 6.6 11.05 17.75 10 9 10
Severity of COVID-19
    Mild 11 (91.67%) 13 (92.86%) 5 (100%) 19 (86.36%) 0 1 (100%) 1 (100%) 1 (100%)
    Moderate 1 (8.33%) 0 0 2 (3.93%) 2 (66.67%) 0 0 0
    Severe 0 0 0 0 0 0 0 0
    Critical 0 0 0 0 1 (33.33%) 0 0 0
    Asymptomatic 0 1 (7.14%) 0 1 (4.55%) 0 0 0 0
Symptoms of COVID-19
    T≥38.5°C 4 (33.33%) 0 1 (20%) 5 (22.73%) 3 (100%) 0 0 0
    T<38.5°C 8 (66.67%) 14 (100%) 4 (80%) 17 (77.27%) 0 1 (100%) 1 (100%) 1 (100%)
    Cough 11 (91.67%) 12 (85.71%) 4 (80%) 16 (72.73%) 2 1 (100%) 1 (100%) 0
    Sore throat 11 (91.67%) 13 (92.86%) 4 (80%) 17 (77.27%) 2 (66.67%) 1 (100%) 1 (100%) 0
    Nasal congestion runny nose 3 (25%) 7 (50%) 1 (20%) 3 (13.64%) 2 (66.67%) 0 0 0
    Shortness of breath 0 0 0 0 1 (33.33%) 0 0 0
    Body aches 0 0 1 (20%) 0 1 (33.33%) 0 0 0
Laboratory examination
    Leukocytosis 2 (16.67%) 1 (7.14%) 1 (20%) 3 (13.64%) 3 (100%) 1 (100%) 0 0
    CRP increase 1 (8.33%) 1 (7.14%) 1 (20%) 1 (4.55%) 2 (66.67%) 1 (100%) 0 0
    Albumin decrease 0 0 0 0 3 (100%) 0 0 0
    D-dimer increase 0 0 0 0 1 (33.33%) 1 (100%) 0 0
    Creatinine increase 0 0 0 0 1 (33.33%) 0 0 0
    Blood potassium decrease 0 0 0 0 1 (33.33%) 1 (100%) 0 0
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pemphigus (1/59), tinea corporis (1/59) and 
androgenetic alopecia (1/59).

Trunk, lower limb, and upper limb were the main 
involved regions. The involvement of lip and 
vulva were rare. Labial mucosa involvement 
only occurs in pemphigus, vulva involvement 
only occurs in dermatitis. Face involvement 
was more common in psoriasis, acne, folliculi-
tis and dermatitis. Scalp involvement was more 
common in psoriasis, acne, folliculitis, dermati-
tis and androgenetic alopecia.

Urticaria is the skin disease with the longest 
mean time (10.2 days) for recurrence or aggra-
vation after COVID-19 infection. Skin diseases 
with the shortest mean time (2 days) for aggra-
vation is pemphigus and tinea corporis. Skin 
manifestations with the mean time of recur-
rence or aggravation less than 7 days include 
psoriasis, acne, folliculitis, bullous pemphigoid, 
pemphigus and tinea corporis; with an average 
time of 7-14 days include urticaria, dermatitis 
and androgenetic alopecia.

As for course of COVID-19, bullous pemphigoid 
had the longest mean course (17.75 days) and 
urticaria had the shortest mean course (6.6 
days). Skin manifestations with the mean 
course less than 8 days include urticaria and 
acne and folliculitis. Skin lesions with an aver-
age course of 8-14 days include psoriasis, der-
matitis, pemphigus, tinea corporis and andro-
genetic alopecia. Skin diseases with an aver-
age course longer than 14 days include bullous 
pemphigoid.

Most patients with recurrent or aggravated 
skin diseases were mild, except bullous pem-
phigoid. The types of skin lesions with moder-
ate COVID-19 include psoriasis, dermatitis and 
bullous pemphigoid; skin lesions with asymp-
tomatic COVID-19 include acne, folliculitis and 
dermatitis. Only once case of critical COVID-19 
presented as bullous pemphigoid.

Among all types of skin disease, fever, cough, 
sore throat, nasal congestion and runny nose 
were the cardinal symptom. Shortness of 
breath only occurs in patients with bullous 
pemphigoid. Body aches occurs in patients 
with urticaria and bullous pemphigoid.

Increased hypersensitive C-reactive protein, 
leukocytosis were the main laboratory findings 

in most of the cases. Elevated D-dimer was 
found in bullous pemphigoid and pemphigus. 
Other laboratory findings include decreased 
albumin, decreased blood potassium, increa- 
sed creatinine, etc.

Discussion

After 3 years from the beginning of COVID-19 
pandemic, the world is still facing a crisis. In the 
previous literature, approximately half of the 
patients are asymptomatic leading to uncon-
trolled viral transmission [3, 23-26]. COVID-19-
related cutaneous manifestations may aid clini-
cians in early diagnosis, before the develop-
ment of other symptoms, and may also be used 
to identify complications that need to be treat-
ed [3].

The present study describes a spectrum of 
cutaneous presentations associated with 
COVID-19 infection including inflammatory 
lesions, vascular lesions, etc. Maculopapular 
rash and urticaria were the most common skin 
manifestations in patients with COVID-19 in our 
studies and other reports [3, 10, 15, 20, 27-29]. 
The pathogenesis of urticaria like lesions  
can be explained by complement activation 
caused by antigen-antibody complexes and 
subsequent degranulation of mast cells [3]. 
HerreroMoyano et al. hypothesized that macu-
lopapular rashes could be caused by a cytokine 
storm produced by a hyperactive immune sys-
tem against the virus [30]. Some of the previ-
ous research demonstrated maculopapular 
rash and urticaria-like lesions could occurred 
simultaneously with other symptoms [3, 10]. 
While our studies had noticed a later mean 
onset of maculopapular rash and urticaria-like 
lesions after infection with COVID-19 in our 
populations (average latency times of 8.27/9.7 
days). These suggests that for patients with 
suspected COVID-19, paying close attention to 
their skin manifestations may be helpful for 
early diagnosis. These also tells us that testing 
for COVID-19 should not be ignored when a 
patient presents with a cutaneous phenotype, 
and treatment of COVID-19 infections may  
be able to alleviate the cutaneous manifes- 
tations.

According to reports from different countries, 
COVID-19 vesicular eruption occurs in 3.77%-
15% of adult patients [2, 31, 32]. These types 
of skin manifestations were typically seen in 
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middle-aged patients with moderate to severe 
disease [10, 12, 32, 33]. In our study, the medi-
an time from COVID-19 infection to vesicular 
eruption was 9.67 days. The trunk of the body, 
extremities were commonly affected in this 
type of rash, which were consistent with the 
description in the literature [10, 27, 33, 34]. An 
overactive immune system resulting in a “cyto-
kine storm” in the skin could be the pathophysi-
ology of vesicular lesions [35]. There is also a 
possibility that SARS-CoV-2 is directly cytopath-
ic to endothelium dermal vessels, resulting in 
the formation of vesicles [36].

In our study, herpes zoster typically occurs in 
elderly COVID-19 patients with weaker immune 
systems or more severe diseases. The median 
time from COVID-19 infection to herpes zoster 
was 17.48 days. According to a retrospective 
cohort study, adults over 50 years of age with 
COVID-19 have a 15% greater risk of reactivat-
ing herpes zoster than controls without COVID-
19 [37]. This reminds us that for elder patients 
with more severe conditions, it is necessary to 
pay attention to their cutaneous manifesta-
tions in order to take corresponding treatment 
measures in a timely manner. A mechanism for 
the increase in herpes zoster associated with 
COVID-19 is not fully understood. Possible 
explanation is that the strong immunity to 
SARS-CoV-2 impairs the immune system’s abil-
ity to monitor varicella zoster [12].

The emergence of purpura and livedo reticu-
laris is relatively rare, but their appearance may 
be related to the severity and course of the dis-
ease. Livedo reticularis and purpura had the 
longer mean course (18 days and 14.2 days 
respectively). In our studies, 20% of the purpu-
ra patients were critical and 100% of the livedo 
reticularis was severe. It is reported that purpu-
ric lesions and livedo reticularis are more fre-
quent in middle-aged and elderly patients with 
severe COVID-19 infections [8, 34], which is 
corresponding to our results. It has been pro-
posed that purpura skin lesions result from a 
pauci-inflammatory thrombogenic vasculopa-
thy [2]. The relationship between hypercoagula-
bility and COVID-19 infections may contribute 
to livedo reticularis pathogenesis, confirmed by 
the presence of higher D-dimer and fibrin deg-
radation product levels in patients with severe 
COVID-19 and livedoid lesions [38]. With a mor-
tality rate of 10%, livedoid lesions rank highest 

among all cutaneous manifestations [10]. For 
patients with these skin manifestations, it is 
necessary to monitor their condition progres-
sion closely and adjust treatment plans 
promptly.

In previous studies, chilblain-like lesions typi-
cally occur later in the course of the infection 
and last longer (for about a week or two on 
average) and usually appear in younger asymp-
tomatic patients or with mild COVID-19 disease 
[3, 6, 10, 39, 40], while there were no chilblain-
like lesions patients in our study. Pathogenesis 
behind chilblain could involve virus induced 
type I interferonopathy, thrombosis/coagulopa-
thy, and vasculitis caused by endothelial dam-
age are proposed to be the main factors in the 
pathogenesis of the chilblain-like lesions [21, 
41].

A bidirectional relationship exists between pso-
riasis and infection, certain infections can trig-
ger psoriasis and psoriasis is associated with 
an increased risk of serious infections [42]. In 
our study, there were two patients with new 
onset of psoriasis following COVID-19 infection 
and 12 patients with recurrence or aggravation 
of psoriasis after COVID-19 infection. Xiaoyu Gu 
et al. suggested that COVID-19 susceptibility 
was associated with genetic predisposition to 
psoriasis in a Mendelian randomization study 
in the Journal of American Association of 
Dermatology [43].

Additionally, COVID-19 may play a role in vari-
ous immune-related dermatological manifesta-
tions. Alopecia areata also appeared in our 
study is thought to be a dermatologic condition 
of COVID-19, with cases most often appearing 
1-2 months following infection [44]. COVID-19 
is associated with alopecia as one of its possi-
ble sequelae. A follow-up study of 63 COVID-19 
patients found 24.1% to have alopecia [45]. 
There is still no clear understanding of the 
mechanisms involved in the development of 
alopecia resulting from COVID-19 [12].

Other skin manifestations observed in COVID-
19 patients in our study include pytiriasis 
rosea, generalized pustular rash, erythema 
multiforme, morbilliform, herpes simplex, follic-
ulitis like lesions, eye lesions, periungual 
lesions, cheilitis, seborrheic dermatitis, andro-
genetic alopecia, psoriasis, granuloma annu-
lare, verruca vulgaris, pruritus, skin dryness 
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and stinging. Other studies have also reported 
the following conditions: sebopsoriasis, Covid 
arm [46], lichen planus [47], painful ulcers  
on the hard palate and tongue, all fingernails 
onychopathy, diffuse pruritic pustular eruption, 
symmetrical drug-related intertriginous and 
flexural exanthema-like erythematous rash, 
pruriginous and painful subcutaneous nodular 
lesions, eruptive angiomas [2].

Disease severity was mild for majority of the 
dermatologic manifestations, which may be 
related to the fact that most patients included 
were outpatients. In our work, skin manifesta-
tions with critical COVID-19 include maculopap-
ular rash, vesicular rashes, purpura and ery-
thema multiforme. Skin lesions with severe 
COVID-19 include maculopapular rash, herpes 
zoster and livedo reticularis. This suggests that 
for patients with severe COVID-19, paying close 
attention to whether they have the above skin 
manifestations may be helpful for early 
diagnosis.

Fever and cough were frequent concomitant 
symptoms, while syncopal episodes only occ- 
urred with urticaria. Shortness of breath only 
occurs in severe and critical patients. The high-
est proportion of patients with a body tempera-
ture ≥38.5°C were morbilliform.

The mean time of emergence of skin lesions 
after infection with COVID-19 ranged from 3 
days for seborrheic dermatitis to 17.48 days for 
herpes zoster. The shortest COVID-19 course 
was seen with seborrheic dermatitis, the lon-
gest disease course was seen livedo reticularis. 
It is possible to predict the course of COVID-19 
with different severity through skin manifes- 
tations.

A total of 59 cases of recurrent or aggravated 
skin diseases were included after infection with 
COVID-19. Among these patients, dermatitis 
was the most common findings, followed by 
acne and folliculitis, psoriasis, urticaria, bullous 
pemphigoid, pemphigus, tinea corporis and 
androgenetic alopecia. The worsening of above 
diseases may be related to the patient’s 
immune status or withdrawal of medications 
required for protopathy.

Laboratory findings included elevated CRP, leu-
kocytosis, hypoalbuminemia, hyperlipidemia, 
neutrophilia, increased procalcitonin, anemia, 

elevated D-dimer, hypokalemia, and increased 
creatinine in variable proportions across the 
rash subtypes. These findings suggest that 
COVID-19 related skin eruptions may be accom-
panied by systemic inflammation, coagulation 
abnormalities, etc. Vasculitic manifestations 
(purpura, livedo reticularis) were correlated 
with disease severity and D-dimer values.

The cutaneous phenotypes delineated in this 
study expand the dermatologic spectrum asso-
ciated with COVID-19. By early recognizing skin 
lesions suggestive of COVID-19, dermatologists 
could play a crucial role in responding to the 
SARS-CoV-2 pandemic, particularly in the case 
of asymptomatic infections where this recogni-
tion could direct toward an early diagnosis of 
infection that certainly leads to a better prog-
nosis. COVID-19 infections may be character-
ized by skin manifestations, which may be 
poorly recognized due to a lack of dermatologi-
cal consultations during the pandemic. It is 
possible to predict the course of COVID-19 with 
different severity through cutaneous manifes-
tations. For this reason, we consider collections 
of all cutaneous manifestations useful so that 
colleagues can recognize them. In COVID-19 
patients, the mere presence of skin manifesta-
tions is not indicative of disease severity, and it 
is also highly dependent on the type of lesions. 
The chilblain-like and the vascular lesions rep-
resent the extremes of a spectrum that ranges 
from the chilblain-like to the vascular, a 
patient’s prognosis worsens as the severity of 
the disease increases. Herpes zoster typically 
occurs in elderly COVID-19 patients with weak-
er immune systems or more severe diseases. 
The emergence of purpura and livedo reticu-
laris is relatively rare, but their appearance may 
be related to the severity and course of the dis-
ease. Those with vascular lesions should also 
be considered as high-priority patients for fur-
ther medical care. Further investigations are 
warranted to elucidate the etiopathogenic 
mechanisms underlying this diverse range of 
skin manifestations in COVID-19 infection.

Among the limitations are the modest number 
of samples and the lack of histopathological 
correlations. We need to focus on longitudinal 
observations of immune profiling, and clinico-
pathologic correlations to advance our under-
standing of COVID-19 pathogenesis through 
the skin. Second, some factors are as follows: 
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skin manifestations caused by COVID-19 pro-
tective measures, cutaneous adverse drug 
reaction and chance occurrence were not 
excluded. Another limitation was the absence 
of data about the COVID-19 patients without 
skin manifestations. It is imperative to conduct 
future cohort studies in which patients with and 
without skin manifestations are compared, as 
well as other factors related to the disease. A 
study of this kind can contribute to a better 
understanding of the prognostic significance of 
the cutaneous manifestations for COVID-19 
patients.
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