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Abstract A wide range of cutaneous signs are attributed to COVID-19 infection. This retrospective study 
assesses the presence and impact of dermatologic manifestations related to the spread of COVID-19 in 
Lombardy, the geographic district with the first outbreak in Italy. A cohort of 345 patients with labora- 
tory confirmed COVID-19 was collected from February 1, 2020 to May 31, 2020. Cutaneous signs and 
dermatologic diagnoses were recorded on admission, and during the course of the disease. Of the 345 
patients included in the study, 52 (15%) had new-onset dermatologic conditions related to COVID-19. 
We observed seven major cutaneous clinical patterns, merged under 3 main groups: Exanthems, vascular 
lesions, and other cutaneous manifestations. Each subset was detailed with prevalence, age, duration, 
prognosis, and histology. Cutaneous findings can lead to suspect COVID-19 infection and identify po- 
tentially contagious cases with indolent course. 
© 2020 Elsevier Inc. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

In December 2019, the first cases of pneumonia with
unknown cause were reported in Wuhan, China. 1 The new
pathogen, a novel coronavirus, named severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), was isolated
from samples from the lower respiratory tract of infected
patients, 2 and the resulting disease was coined as Coron-
avirus Disease 2019 (COVID-19). Since then, SARS-CoV-2
has rapidly spread, reaching the level of a pandemic disease.
COVID-19 infection is characterized mainly by interstitial
pneumonia, which may progress to acute respiratory distress
syndrome. SARS-CoV-2 may also damage the heart, liver,
kidneys, and other organ systems, including the blood and the
immune system. Many affected patients have died from res-
piratory failure, shock, heart failure, and arrhythmias, as well
as renal or multiple organ failures. 2 Due to the extraordinary
outbreak and a physician shortage, several medical special-
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ties, including dermatologists, were involved in this global
fight against SARS-CoV-2. 

Recent reports from several countries have indicated that
this novel coronavirus may be associated with cutaneous
manifestations. These may be useful in identifying otherwise
asymptomatic COVID-19 carriers to slow down viral trans-
mission; however, the identification and characteristics of
these dermatologic symptoms remain controversial. We re-
port our retrospective cohort study, which assesses and char-
acterizes the cutaneous involvement during COVID-19. The
data are taken from Lombardy, Italy, one of the regions with
the earliest outbreaks. 

Methods 

Our study investigates the epidemiologic, clinical, and
histopathologic features of COVID-19 cutaneous manifes-
tations observed between February 1, 2020, and May 31,
2020. The data were uniformly collected by experienced der-
matologists at Lecco Hospital, in Lombardy, Italy. Some of
our observations have been previously reported. 3-9 Data from
both the inpatient (n = 37) and outpatient services (n = 15)

https://doi.org/10.1016/j.clindermatol.2020.12.008
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clindermatol.2020.12.008&domain=pdf
mailto:sebastianorecalcati@gmail.com
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were included. Patients were included only if there was lab-
oratory confirmation of SARS-CoV-2 infection, regardless
of clinical signs and symptoms, according to the definitions
created by the European Centre for Disease Control. 10 A
COVID-19 diagnosis was considered laboratory confirmed
if a nasopharyngeal swab for SARS-CoV-2 RNA detection,
serology for anti-SARS-CoV-2 IgG/IgM by chemilumines-
cent immunoassay, or the enzyme-linked immunosorbent as-
saymethod yielded positive results. In the chilblain-like le-
sions (CLLs) setting, serologic studies using IgM/IgG rapid
test were also conducted. Cutaneous signs and dermatologic
diagnosis were recorded on admission. Epidemiologic, clin-
ical, therapeutic, and outcome data were collected from pa-
tient medical records. Blood investigations were performed
in most cases, whereas skin biopsies representative of every
subset were performed, whenever possible in some patients.
A complete dermatologic history was recorded to distinguish
between newly occurred COVID-19-related pathologies, and
persistence/reactivation of preexisting dermatologic condi-
tions. 

Results 

We observed 345 patients with confirmed COVID-19. We
recorded the histories for 52 patients (15%), 7 to 94 years of
age (mean 54.6 years), having new-onset dermatologic con-
ditions, not preexisting. There was no sex prevalence. Data
are detailed in Table 1 . In 38% of the cases, skin involve-
ment was apparent at the onset of the infection, simultane-
ously with the flu-like presentation typical of the disease (we
considered onset through the third day). The remaining 62%
of the dermatologic cases were observed between 4 and 90
days after the onset of typical COVID-19 findings. 

Classification of clinical patterns and associated characteristics 

The consensus after direct observation and image review led
to the description of seven major clinical patterns: 

• Exanthem group representing the first four patterns ob-
served. 
• Vascular lesions group with a preponderance of clini-

copathologic involvement; that is, vasculitic and CLLs.
• Miscellaneous cutaneous manifestations. 

Exanthems (67.3%) 

Maculopapular (38.5%) 

Erythematous maculopapular lesions were the most common
manifestations in SARS-CoV-2 infection ( Figure 1 A-C), fre-
quently impacting middle-aged adults (mean 58.3 years).
Purpura was usually associated. While the eruption was of-
ten asymptomatic, 2% of the patients had pruritus. Lesions
frequently appeared early on, and lasted for a mean of 6.7
days. 
Histopathologic examination found a superficial and/or
deep perivascular dermatitis with cuffs of lymphocytes sur-
rounding blood vessels, dermal ducts, and eccrine glands.
There were extravasated erythrocytes from damaged vessels
in the upper portion of the dermis. Tissue from a few patients
revealed a superficial band-like perivascular dermatitis with
many necrotic keratinocytes ( Figure 2 B-F). 

In our experience, this setting was associated with a more
severe course of COVID-19; these patients were often hos-
pitalized, and many were placed on intensive care units. 

Urticarial (11.5%) 

Urticarial lesions appeared in adults (mean 51.8 years), typ-
ically presenting at the beginning of a SARS-CoV-2 infec-
tion ( Figure 1 D,E). These hives mostly affected the trunk and
lasted a mean of 7.8 days, with itchiness in many places. 

Histopathologic findings revealed a markedly edema-
tous dermis with highly dilated capillaries, and collections
of perivascular lymphocytes. Throughout the dermis, there
were dilated and vertically arranged vessels with mild inter-
stitial infiltration of eosinophils, together with a periglandu-
lar lymphoid infiltrate surrounding the dermal ducts and ec-
crine glands ( Figure 2 A). 

Urticarial lesions were usually associated with a good
prognosis, and these patients did not require hospitalization.
Treatment included antihistamines, topical corticosteroids,
and rarely systemic corticosteroids. 

Vesicular (9.6%) 

Small monomorphic vesicles appeared in middle-aged pa-
tients (mean 50.6 years), often early in the course of the
disease (mean 3.6 days). They commonly affected the trunk
( Figure 1 F), lasting for a mean of 8.8 days. About half of the
patients complained of pruritus. 

Histologic study found a band-like, patchy superficial
perivascular dermatitis with cuffs of lymphocytes surround-
ing dermal blood vessels. In addition, there were spongio-
sis with vesicles and large intraepidermal nests of Langer-
hans cells, marked exocytosis, and necrotic keratinocytes
( Figure 2 G,H). The appearance of vesicular eruptions oc-
curred with variable severity, and often required hospitaliza-
tion. One such patient (case 27) died from respiratory failure.

Erythema multiforme (7.7%) 

Erythema multiforme eruptions were observed in 4 patients
(two cases positive to polymerase chain reaction (PCR), two
cases positive to serology), occurring on a mean of 6 days af-
ter COVID-19 infection onset, and lasted for about 10 days.
Clinically, there were infiltrated papules with targetoid le-
sions on the extremities, sometimes with central vesiculation
( Figure 3 ). Many patients had significant pruritus. 

Histopathologic examination revealed a diffuse interface
dermatitis, cytotoxic CD8 + lymphocytes diffusely infiltrat-
ing the epithelium, and scattered necrotic keratinocytes.
Lymphocytes accumulated particularly around the acrosy-
ringeal and dermal eccrine gland ducts ( Figure 4 A). The pa-
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Table 1 Demographic and clinical data of patients with cutaneous manifestations COVID-19-related. 

Case Age 
(y) 

Sex 
(m/f) 

Inpatients / 
outpatients 
(i/o) 

Cutaneous manifestations Localization Cutaneous 
findings 

Eruption 
duration 

Onset after 
COVID-19 
symptoms (d) 

Systemic manifestations Swab Serology 

1 86 m i Maculopapular eruption Trunk Itching 8 1 Fever, dyspnea r np 
2 62 m i Maculopapular eruption Trunk Itching 6 1 Fever, dyspnea r np 
3 60 f i Maculopapular eruption Trunk None 8 1 Fever, dyspnea r np 
4 76 f i Maculopapular eruption Trunk None 6 4 Fever, dyspnea r np 
5 68 m i Maculopapular eruption Trunk None 6 6 Fever, dyspnea r np 
6 49 m i Maculopapular eruption Trunk None 7 1 Fever, dyspnea r np 
7 54 f i Maculopapular eruption Trunk None 6 3 Fever, dyspnea r np 
8 68 f i Maculopapular eruption Trunk None 8 2 Fever, dyspnea r np 
9 44 m i Maculopapular eruption Trunk None 7 4 Fever, dyspnea r np 
10 37 m i Maculopapular eruption Trunk None 3 1 Fever, dyspnea r np 
11 53 m i Maculopapular eruption Trunk None 6 3 Fever, dyspnea r np 
12 50 f i Maculopapular eruption Trunk None 6 3 Fever, dyspnea r np 
13 40 m i Maculopapular eruption Trunk None 8 3 Fever, dyspnea r np 
14 77 f i Maculopapular eruption Trunk None 6 2 Fever, dyspnea r np 
15 90 f i Macular eruption, purpura Trunk None 7 7 Fever, dyspnea, cough r np 
16 83 m i Macular eruption Trunk None 12 10 Fever, dyspnea r np 
17 57 m i Maculopapular eruption Trunk Itching 10 11 Fever, dyspnea, cough r np 
18 19 f i Macular eruption Trunk, extremities None 4 2 Fever, myopericarditis r np 
19 35 f o Macular eruption Trunk Itching 2 10 Fever, cough, headache r np 
20 59 m i Macular eruption, purpura Trunk, extremities None 8 15 Fever, dyspnea r np 
21 84 m i Urticarial eruption Trunk Itching 5 1 Fever, dyspnea r np 
22 50 m i Urticarial eruption Trunk Itching 5 3 Fever, dyspnea r np 
23 41 m i Urticarial eruption Trunk Itching 5 1 Fever, dyspnea r np 
24 55 m o Urticarial eruption Trunk, extremities Itching 10 9 Fever, dyspnea, cough r np 
25 36 f o Urticarial eruption Whole body Itching 7 7 Fever, dyspnea, ageusia, 

anosmia 
r np 

26 45 f o Urticarial eruption Extremities Itching 15 6 Fever, dyspnea, ageusia, 
anosmia 

r np 

27 67 m i Vesicular eruption Lower extremities Itching 5 8 Fever, dyspnea r np 
28 50 m o Vesicular eruption Lower extremities None 7 5 Fever, dyspnea r np 
29 44 m o Vesicular eruption Trunk None 15 5 Myalgia, asthenia r np 
30 35 f o Vesicular eruption Extremities Itching, 

burning 
10 0 Fever, dyspnea, cough r np 

31 57 m i Vesicular eruption Trunk Itching 7 0 None r np 
32 53 m i Erythema multiforme Trunk Itching 6 7 Fever, dyspnea, ageusia, 

anosmia 
r np 

( continued on next page ) 
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Table 1 ( continued ) 

Case Age 
(y) 

Sex 
(m/f) 

Inpatients / 
outpatients 
(i/o) 

Cutaneous manifestations Localization Cutaneous 
findings 

Eruption 
duration 

Onset after 
COVID-19 
symptoms (d) 

Systemic manifestations Swab Serology 

33 65 m i Erythema multiforme Trunk, neck Itching 12 7 Fever, dyspnea r np 
34 40 f o Erythema multiforme Face, extremities Burning 10 7 Fever n r 
35 79 m i Erythema multiforme Extremities Itching 15 3 Fever n r 
36 33 f o Chilblain-like lesions Feet None 20 14 Fever r np 
37 7 f o Chilblain-like lesions Hands, feet Pain 50 21 Fever, headache, ageusia, 

anosmia 
r np 

38 15 m o Chilblain-like lesions Hands, feet None 25 0 None n r 
39 31 f o Chilblain-like lesions Hands, feet None 21 0 None n r 
40 54 f i Vasculitis Extremities None 16 26 Fever, dyspnea, cough r np 
41 81 f i Vasculitis Extremities Burning 20 15 Dyspnea, asthenia r np 
42 64 m i Vasculitis Legs Pain 20 14 Fever, dyspnea, cough r np 
43 74 f i Thrombosis Right foot Burning 24 15 Fever, dyspnea, cough r np 
44 94 f i Acro-ischemia Feet None 25 10 Fever, dyspnea, cough r np 
45 60 f i Acro-ischemia Hands None 24 12 Fever, dyspnea, cough r np 
46 50 f o Livedo reticularis Legs, feet Pain 5 25 Fever r np 
47 55 m i Telogen effluvium Scalp Trichodynia 25 (on going) 90 Fever, dyspnea, cough r np 
48 59 f i Telogen effluvium Scalp Trichodynia 15 (on going) 70 Fever, dyspnea, cough r np 
49 55 m i Telogen effluvium Scalp Trichodynia 20 (on going) 78 Fever, dyspnea, cough r np 
50 58 f i Telogen effluvium Scalp Trichodynia 18 (on going) 85 Fever, dyspnea, cough r np 
51 42 m o Telogen effluvium Scalp None 20 (on going) 84 Fever, cough r np 
52 38 f o Lichen planopilaris Scalp Pain 22 (on going) 15 Fever, dyspnea, cough r np 

r, reactive; n, nonreactive; np, not performed. 
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Fig. 1 Clinical characteristics of COVID-19 exanthems. A-C, Maculopapular dermatitis. D,E, Urticarial dermatitis in case 25. F , Vesicular 
dermatitis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tients were considered to have a mild or moderate level of
disease severity. 

Vascular lesions (21.2%) 

Vasculitic lesions (13.5%) 

Vasculitis-like skin signs; such as petechiae, purpura,
cyanosis, livedo, and necrosis; usually occurred with a
delayed onset, being observed on a mean of 16.7 days after
the onset of COVID-19 systemic signs. Manifestations
included livedo reticularis (n = 1), thrombosis (n = 1),
acro-ischemia (n = 2), and vasculitis (n = 3) ( Figure 5 ).
Livedo reticularis was transitory, whereas acro-ischemia
lasted longer. Vasculitis, thrombosis, and acro-ischemia
more often affected elderly patients and portended a worse
prognosis, often requiring intensive care management with
oxygen supplementation. 

Histology reported varying degrees of vascular occlu-
sion, involving both small and larger vessels. We often ob-
served diffuse angiogenesis with hyperplasia of endothe-
lial cells surrounding the thrombi throughout the dermis
( Figure 4 B,C). Such patients often required low molecular
weight heparin dosage for the thromboses, whereas patients
with livedo reticularis underwent complete resolution with-
out systemic therapy. 

Chilblain-like lesions (7.7%) 

Due to clinical and histologic findings, we decided to include
these manifestations in the vascular lesions group. During the
study, we observed 32 patients with CLL unrelated to cold
exposure or comorbidities. We ruled out other viral infec-
tions, including Epstein-Barr virus, cytomegalovirus, Cox-
sackie, and Parvovirus B19 infection with appropriate sero-
logic studies. PCR for SARS-CoV-2 from nasopharyngeal
swab was positive only in 2 cases (in these 2 patients, the
swab was taken 3 weeks before the patients developed CLL,
due to a suspicion based on respiratory symptoms and fever).
Serologic studies, using SARS-CoV-2 IgM/IgG rapid test,
were negative in eight tested cases. Antibody testing, uti-



Dermatologic conditions related to COVID-19 17 

Fig. 2 Histopathological findings. A, Urticarial dermatitis: cuffs of lymphocytes surrounding blood vessels ( red arrow ) and dermal ducts 
( black arrow ). B, Maculopapular dermatitis: superficial and deep perivascular dermatitis with lichenoid band-like pattern. C, Maculopapular 
dermatitis: exocytosis of lymphocytes and necrotic keratinocytes in the epidermis ( black arrow ); perivascular cuffs of lymphocytes in the 
dermis are found ( red arrow ). D, Maculopapular dermatitis: lymphocytic infiltrate surrounding dermal ducts and blood vessels ( red arrow ). 
E, Maculopapular dermatitis: dense patchy band-like infiltrate surrounding acrosyringeal ducts. F, Maculopapular dermatitis: lymphocytes 
surrounding an acrosyringeal duct ( red arrow ). G, Vesicular dermatitis: superficial spongiotic and perivascular dermatitis with intraepidermal 
vesicles ( red arrow ); heavy lymphocytic cuff around dermal vessels ( black arrows ). H, Vesicular dermatitis: superficial perivascular dermatitis 
with large intraepidermal nests of Langerhans cells ( red arrow ). 

Fig. 3 Clinical characteristics of COVID-19 exanthems: erythema multiforme. A,B, Targetoid lesions on the hands in case 32. C,D, Lesions 
on the upper extremities in case 35. 
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Fig. 4 Histopathological findings. A, Erythema multiforme: superficial band-like perivascular dermatitis with necrotic keratinocytes ( black 
arrow ). In the mid-dermis, dilated blood vessels surrounded by lymphocytic cuff ( red arrow ). B, Livedo reticularis: large thrombus in the 
mid-dermis ( red arrow ). C, Livedo: numerous thrombosed vessels with marked endothelial hyperplasia in the superficial and deep dermis 
( red arrows ). D, Chilblain-like lesions: dense coat-sleeve-like lymphoid infiltrate around medium- and small-caliber dermal vessels, as well 
as around dermal glands. E, Lichen planopilaris of the scalp: ulcerated epidermis with dense lymphocytic infiltration around hair follicles 
( red arrow ); the dermis is diffusely fibrotic. F, Lichen planopilaris: diffuse thrombosis of the upper dermal vessels ( red arrows ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lizing the enzyme-linked immunosorbent assay method, al-
lowed us to establish a previous SARS-CoV-2 infection in
two other patients. The serologies were nonreactive in the
remaining 20 tested patients. For this reason, and respect-
ing our inclusion criteria, we included only four out of the
32 confirmed positive cases in this study; nevertheless, the
overall epidemiologic and clinical characteristics of CLL still
strongly point to a COVID-19-related condition. CLL ap-
peared late over the disease course, and typically affected
children and young adults. The cutaneous manifestations of
this setting ranged from an acral eruption of erythematous-
violaceous papules and macules, to possible bullous evolu-
tion or digital swelling ( Figure 5 -D,E). Three of them also
exhibited targetoid lesions. Lesions were localized predom-
inantly on the feet, but hands were often affected. Lesions
were usually asymptomatic, but occasionally painful. In most
cases, CLL were the only manifestation of the disease; rarely,
mild systemic symptoms preceded the onset of the lesions
from 1 to 8 weeks. 

The histologic features were similar to classic erythema
pernio, with a dense coat-sleeve-like lymphoid infiltrate, a
prevalence of cytotoxic CD8 lymphocytes, around medium-
and small-caliber dermal vessels, and around dermal glands
( Figure 4 D). Thickening of the vessel wall and hyperpla-
sic endothelial cells with nuclear enlargement were docu-
mented. The severity of the vasculitis may be so intense that
it induced detachment at the dermal–epidermal junction and
necrosis of the epidermis. Occasional deep dermal vessel mi-
crothrombi were observed. 

Most lesions resolved in 3 to 4 weeks without treatment,
whereas some patients experienced a prolonged course of 2
months. CLL were associated with a good prognosis. 

Other cutaneous manifestations 

Alopecia (11.5%) 

We observed five cases of severe telogen effluvium in pa-
tients previously hospitalized for COVID-19 ( Figure 6 A-
C). Three cases required intensive care. Latency of efflu-
vium was consistent with hair follicle damage manifesting
3 months after the SARS-CoV-2 infection. Patients com-
plained of acute diffuse hair loss accompanied by trichody-
nia. In addition, a case of lichen planopilaris, resulting in ci-
catricial alopecia, was observed ( Figure 6 B-E). In this case, a
biopsy documented an ulcerated epidermis with a dense lym-
phocytic infiltration around hair follicles, and a few throm-
bosed vessels at the hair bulge. The dermis was diffusely fi-
brotic ( Figure 4 E,F). 

Indirect cutaneous manifestations 

A few patients reported reactivation of other skin diseases
such herpes simplex, herpes zoster, and pityriasis rosea. Cu-
taneous manifestations after therapies or hospitalization were
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Fig. 5 Clinical characteristics of COVID-19 vascular lesions. A, Vasculitis. B, Thrombosis. C, Acro-ischemia. D,E, Chilblain-like lesions 
in 2 cases. F, Livedo reticularis. b c d e should be rotated 180 degrees 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

also reported, such as cutaneous adverse drug reactions, and
pressure sores due to pronation ( Figure 6 C-F). Personal pro-
tective equipment and hand hygiene practices sometimes ag-
gravated preexisting skin conditions (eg, acne, rosacea, seb-
orrheic dermatitis, and contact dermatitis) ( Figure 6 D). The
group of “indirect cutaneous manifestations” has not con-
tributed to prevalence calculation of cutaneous manifesta-
tions related to COVID-19. 

Discussion 

SARS-CoV-2 infection has been found to affect the skin;
however, data about prevalence of cutaneous involvement are
lacking. Two previous contributions reported a prevalence of
20.4% and 7.8%, respectively. 3 , 4 In the present study, we ob-
served a prevalence of 15%. This study included both pa-
tients that were hospitalized and outpatients. We believe that
many other patients with a COVID-19-related cutaneous der-
matitis did not seek medical advice, due to the absence of
systemic symptoms, and therefore, escaped dermatologic di-
agnosis. Skin lesions may have also been neglected, as their
duration can be very short and symptoms mild; hence, cuta-
neous lesions are likely to have been underestimated. Simi-
larly, the number of COVID-19 positive patients in the gen-
eral population is likely underestimated, due to the low num-
ber of virologic tests performed. Thus, as far as prevalence
is concerned, both numerator and denominator are underes-
timated. We believe that our prevalence estimate could be re-
liable, because in our study we included both inpatients and
outpatients. This cohort of patients could reflect the preva-
lence of SARS-CoV-2-related skin involvement in the gen-
eral population accurately. Sex prevalence was uniform and
middle-aged adults were the most involved group, even if the
disease can affect age transversely. 

An uncommon aspect of SARS-CoV-2 compared to other
viruses is its ability to determine a wide spectrum of cuta-
neous manifestations. We are used to linking each exanthem
to a particular virus or bacteria, but in this new pandemic,
usual schemes have to be reviewed. 

We described seven major cutaneous clinical patterns as-
sociated with COVID-19, under three main groups. 
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Fig. 6 Indirect cutaneous manifestations related to COVID-19. A, Telogen effluvium. B, Lichen planopilaris. C,F, Pressure sores and telogen 
effluvium. D, Rosacea. E, Trichoscopy of lichen planopilaris. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exanthems were the most commonly reported skin mani-
festations. They are characteristic of an early viremic phase,
similar to eruptions occurring in the course of other com-
mon viral infections. Purpura, observed in a few cases, could
represent a secondary phenomenon during the natural evo-
lution of the exanthem, perhaps enhanced by the altered co-
agulated state linked to SARS-CoV-2. In the group of vas-
cular lesions, likely due to a delayed vasculopathic mecha-
nism, a distinction was made between vasculitic lesions and
CLL subset, because the latter was related to a well-defined
setting of young patients, with reproducible lesions and an
always good prognosis. 

Cutaneous manifestations (excluding the telogen efflu-
vium subset) began on a mean of 6.9 days after the onset of
COVID-19 symptoms. In 38% of the cases, skin involvement
was present from the beginning. The duration of dermato-
logic manifestations was short (mean 11.3 days). In the vas-
cular lesions setting, skin signs raised later and lasted longer
(mean 22.7 days). The sites of involvement in the exanthem
group were mainly the trunk, whereas in the vascular lesions
group, they were mainly the extremities. Mucosal lesions
were not recorded. 

Histopathology of COVID-19-related skin lesions found
different patterns, comparable to those already described in
known dermatoses. These patterns have been linked to an
immune dysregulation, either cell-mediated, such as in ery-
thema multiforme and lichen planus, or mediated by circu-
lating immune complexes, such as in urticaria. Both viral and
bacterial infections are common triggers of these patterns. 
Treatment of skin involvement was based mostly on ad-
ministering antihistamines, and sometimes topical or sys-
temic corticosteroids. Patients developing thromboses re-
quired proper low molecular weight heparin therapy, whereas
patients with livedo reticularis and CLL underwent complete
resolution without systemic therapy. 

Erythematous maculopapular eruptions were associated
with a worse prognosis for COVID-19 infection, whereas
urticarial and vesicular eruptions usually had a portended
good outcome. In the vascular lesions group, a diagnosis
of CLL was related to a good prognosis, whereas the other
vascular manifestations (livedo reticularis, thrombosis, acro-
ischemia, and vasculitis), which typically involved the el-
derly, were linked to a worse outcome. 

An “epidemic” of CLL has been reported in several coun-
tries during the COVID-19 pandemic. The epidemic and clin-
ical characteristics in these cases (ie, the sudden outbreak of
CLL parallel with COVID-19, the unusual seasonal and ex-
posure conditions, plus the frequent occurrence in siblings
and in relatives of COVID-19 patients) strongly suggest a
link with SARS-CoV-2 infection. Unfortunately, most cases
in the reported series to date lack confirmation of SARS-
CoV-2 infection by PCR or serologic testing. 5 , 11-18 The pro-
totype patient was asymptomatic or with minimal findings
in a young adult. CLL should be considered a different phe-
notype than acro-ischemic lesions presenting in critical pa-
tients. 19 In a previous contribution, we hypothesized that the
lesions might result from a delayed immunologic reaction
against viral particles. 5 An increased type I interferon re-



Dermatologic conditions related to COVID-19 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

action has also been implicated. 20 Serologic non-reactivity
could be due to the limitation of available commercial sero-
logic tests. Alternatively, a vigorous innate immune response
against the virus, able to control the infection without effec-
tively generating antibodies through the adaptive response,
may be implicated. If we consider in the CLL subset even
the non-confirmed cases, data suggest that CLL develops
in subjects with mild infection and low viral shedding who
are unable to generate neutralizing antibodies. As a result,
affected patients might not be protected from COVID-19
reinfection. 

Vascular lesions are probably due to an unbalanced coagu-
lation state, and might represent a COVID-19-specific com-
plication. SARS-CoV-2 may induce a prothrombotic state,
leading to the formation of microthrombi in the dermal ves-
sels due to inflammation, platelet activation, and endothe-
lial dysfunction. 8 , 21 For these reasons, thromboprophylaxis
is recommended for all hospitalized COVID-19 patients. 22 

It is unknown if the cutaneous vascular lesions might sig-
nal vessel damage to other organs. With this assumption that
CLL could be a marker of systemic vessel damage, such pa-
tients might benefit from antiplatelet or antiinflammatory in-
tervention. 

Conclusions 

Cutaneous involvement during COVID-19 infection has
been well documented. Prevalence in affected patients is
likely around 15%. The power of this study is that all our
cases had a laboratory confirmed diagnosis of COVID-19. 

The spectrum of skin manifestations is heterogeneous and
can be grouped in three main settings: an exanthem, usually
simultaneous with the onset of the extracutaneous COVID-
19 findings; a second subset, consisting of vascular lesions
arising later and lasting longer; and a miscellaneous group
of various cutaneous manifestations, not directly linked to
the viral action on the skin. 

These results may help physicians to promptly identify
COVID-19-related skin signs, and enhance our understand-
ing of the pathogenetic mechanisms of the underlying dis-
ease. The recognition of cutaneous manifestations in asymp-
tomatic patients could be helpful for epidemiologic control,
especially in areas where diagnostic tests are scarce. Lastly,
these findings may prove useful for providing better patient
management and prognosis. 

SARS-CoV-2 has completely changed our era and has
modified our way of thinking about an infective disease. We
are reminded of the time of HIV discovery a generation ago,
and raises new questions waiting to be answered. How many
other new clinical manifestations do we expect? How many
other diseases can it promote or reactivate? How long will
the virus persist in affected patients? Studies on COVID-19
pathogenesis must continue, and we believe that unexpected
findings might might emerge in the future. 
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