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ABSTRACT - Introduction: Coronavirus disease 2019 (COVID-19) predominantly affects the respiratory system, but there have been many
reports of skin involvement. Several cutaneous manifestations associated with COVID-19 have been identified, including acral lesions (pernio-
-like), which we intend to better characterize in this study.

Methods: Demographic, clinical and major histopathologic characteristics of acral skin lesions occurring during the acute infection stage of
COVID-19 disease were evaluated in this survey conducted in the Dermatology Division of Santa Casa Hospital Complex, Federal University
of Health Sciences, Porto Alegre, Brazil.

Results: In the present study, we evaluated eight female patients with acute SARS-CoV-2 infection confirmed by PCR with acral skin lesions
including pernio-like. The mean age was 43.6 and with no other acute disease, who had a good outcome with need for hospitalization only
in 2 cases. Pernio-like lesions were observed under hot weather conditions in patients who denied any previous history of similar cutaneous
manifestations. Some acral lesions resembled those of lupus erythematosus and of herpes simplex paronychia, but laboratory tests were nega-
tive for those conditions. Unusual nail involvement was present, characterized by half-moon shaped erythematous bands at the distal margin
of the lunula.

Conclusion: Recognition of these skin lesions is important in that they could be potential markers, aiding in the diagnosis and prognosis of
COVID-19 disease.

KEYWORDS - Chilblains; COVID-19; Nail Diseases; Paronychia; SARS-CoV-2; Skin Diseases.

RESUMO - Introdugéo: A doenca coronavirus 2019 (COVID-19) afeta predominantemente o sistema respiratério, porém hd mdltiplos relatos
de comprometimento da pele. Vdrias manifestagées cuténeas foram identificadas, incluindo as de padréo acral (tipo eritema pérnio), as quais
pretendemos caracterizar melhor neste estudo.

Meétodos: As principais caracteristicas demogrdficas, clinicas e histopatolégicas das lesées cutdneas acrais que ocorreram na fase aguda da
infeccgo pela COVID-19 foram avaliadas nesta pesquisa realizada no Departamento de Dermatologia do Complexo Hospitalar Santa Casa e
Universidade Federal de Ciéncias da Sadde de Porto Alegre, Brasil.

Resultados: No presente estudo, avaliamos oito casos de infeccdo aguda por SARS-CoV-2 confirmados por PCR, com lesées cuténeas acrais
incluindo aquelas tipo eritema pernio. Eram oito mulheres, com idade média de 43,6 anos, sem outra doenga aguda, que tiveram uma boa
evolucéo clinica com necessidade de hospitalizagdo em apenas dois casos. Foram identificadas manifesta¢ées tipo eritema pérnio, surgidas em
periodos onde o clima era de temperaturas elevadas, em pacientes que negaram quadros semelhantes prévios. Houve casos de lesées acrais
semelhantes a lUpus eritematoso e paroniquia herpética cuja investigac@o laboratorial foi negativa para tais patologias. Evidenciaram-se inusi-
tados acometimentos ungueais, em forma de meia-lua, com bandas eritematosas circundando a margem distal da lénula.

Conclus@o: O reconhecimento destas lesées dermatolégicas é importante, pois podem se revelar potenciais marcadores e auxiliarem no diag-
néstico e prognéstico da doenca COVID-19.

PALAVRAS-CHAVE - COVID-19; Doengas da Pele; Doencas das Unha; Paroniquia; Pérnio; SARS-CoV-2.

WHAT DOES THE STUDY ADD? O QUE O ESTUDO ACRESCENTA?

This case series shows different acral cutaneous manifestations Esta série de casos apresenta diferentes manifestacdées cutdneas
associated with SARS-CoV-2, including comparison with classical acrais associadas ao SARS-CoV-2, incluindo comparagéo com o eri-
erythema pernio. The recognition and distinction of all these der- tema pérnio cléssico. O reconhecimento e distincdo de todas estas
matological entities is of paramount importance in the midst of the entidades dermatolégicas sdo de suma importéncia na fase de pan-
COVID-19 pandemic. demia da COVID-19.
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INTRODUCTION

In March 2020, coronavirus disease 2019 (COVID-19) was decla-
red a pandemic by the World Health Organization. It is widely known
that the respiratory system is predominantly affected by COVID-19;
however, skin involvement has also frequently been reported.!

Several types of cutaneous manifestations have been identified,
such as exanthematous rash, vesiculobullous skin eruptions, urticaria-
-like rashes, pernio-like lesions, livedo retficularis-like lesions, cutaneous
small-vessel vasculitis, and non-inflammatory retiform purpura.?® The
most widely cited mechanisms include overexpression of inflammatory
mediators, which releases a large amount of cytokines, damaging the
endothelium, formation of multiple microvascular thrombi and changes
in the cellular components of the immune system infiltrating vessels by
complement activation. Also, SARS-CoV-2 can enter info human endo-
thelial cells via angiotensin converting enzyme 2 (ACE2) receptor and
transmembrane serine protease 2 (TMPRSS2) in dermal blood vessels.*

Viral infections are associated with human innate and adaptive im-
mune responses that produce inflammation. The activation of mast cells
and basophils, either by direct or indirect effect of the virus, is a possible
event and it is important to be keenly observant of cutaneous mani-
festations and hypercoagulable states (e.g., acral ischemia). It seems
plausible that the described cutaneous manifestations could be caused
by effects on endothelial dermal blood vessels or stimulated by cytoki-
nes in arterioles and capillaries due to cytopathic damage associated
with SARS-CoV-2 infection. The direct cytopathic effect of SARS-CoV-2
can be present in cases of vesicular or papulovesicular lesions, which
resemble those produced by the family Herpesviridae. Skin rashes can
also be paraviral owing to cytokines or to drugs used during COVID-
19 treatment.*

The cutaneous lesions associated with SARS-CoV-2 can appear be-
fore, during, or after systemic symptoms have resolved and they can
also occur in asymptomatic patients.! The acral pattern of pernio-like
lesions — acral, erythematous, and edematous lesions, with formation
of blisters and pustules — are perhaps the most characteristic cutaneous
lesions of COVID-19.5

Most cases of acral lesions have been associated with milder di-
sease, resolving disease, or negative laboratory tests. In addition, acral
lesions have also been detected in many close contacts of patients.®

Familiarity with cutaneous manifestations can aid in the early
diagnosis and even act as prognostic and epidemiological markers of
COVID-19.5¢ It is crucial that all health care professionals be aware of
these increasingly common cutaneous manifestations of COVID-19.7

The objective of the study was to characterize acral cutaneous ma-
nifestations seen in a dermatology outpatient clinic during the COVID-
19 pandemic.

METHODS

This is a descriptive study from an outpatient practice in Porto
Alegre, Rio Grande do Sul, Brazil, during the COVID-19 pande-
mic, including patients diagnosed with COVID-19 who presented
with cutaneous lesions in the acute infection stage. The diagnosis of
COVID-19 was confirmed by real-time polymerase chain reaction (RT-
-PCR) and also by serologic tests.

A whole-body examination of the patients’ body surfaces was
conducted to look for other cutaneous manifestations possibly rela-
ted to COVID-19. The following data were collected: age, sex, photo-
type, place of origin, occupation (healthcare sector or other), aspects
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associated with COVID-19 (general health status, overweight, comor-
bidities, fever, general symptoms, need for hospital treatment, and
hospital admission), characteristics of the skin lesions (affected to-
pographic area, onset before or after signs/symptoms described for
COVID-19, climatic condition at onset, time to progression, related
symptoms, semiologic aspects, treatment, investigation method, and
first-time manifestation of that type of lesion on that site). The following
tests were also included in the investigation: RT-PCR; IgG and IgM for
SARS-CoV-2; serologic screening for herpes simplex virus (HSV) with
IgG and IgM HSV-1 and HSV-2 antibodies; screening for lupus erythe-
matosus with serum markers antinuclear antibody (ANA), anti-dou-
ble-stranded-DNA-antibody (anti-ds-DNA), anti-SS-A and anti-SS-B
antibodies; skin biopsy and lung imaging.

RESULTS

This descriptive case series included eight patients diagnosed with
COVID-19 all female, mean age 43.6, all from Rio Grande do Sul,
three working in the healthcare sector, who presented with acral cuta-
neous lesions in the acute stage of COVID-19, with no other associated
disease.

In general, the patients had a good health status, with overweight
and hypertension reported respectively in one and two patients.

Cutaneous manifestations occurred for the first ime and concomi-
tantly with the acute stage of SARS-CoV-2 infection. Lesions appeared
after the initial signs and symptoms associated with COVID-19 (the
most frequently cited signs and symptoms were: fever, coughing, dysp-
nea, diarrhea, anosmia, and ageusia). Although all the eight patients
seeked hospital care only two had to be admitted to hospital (Table 1).

Assessed acral lesions affected different topographic areas, inclu-
ding fingers (dorsum, pulps or periungual), toes, and the nail appara-
tus. Semiologically, there were mild manifestations such as erythema,
livedo reticularis-like lesions, and edema, and in four also more severe
lesions with blister formation, cyanosis, vasculitis and necrosis (Fig. 1).
Symptoms included burning sensation, itching, and throbbing pain.

Those patients who presented with pernio-like lesions reported that
the lesions developed in periods of hot weather and denied having
had those or similar lesions before (Fig. 2). Patients with lupus erythe-
matous-like lesions and herpetic whitlow-like lesions tested negative
for these conditions. Among nail disorders, half-moon shaped erythe-
matous bands around the distal margin of the lunula were a peculiar
finding (Fig. 3). The most severe skin lesions were not necessarily asso-
ciated with more severe respiratory infections caused by SARS-CoV-2.

The lesions were biopsied and revealed lymphocytic infiltrate in the
perivascular papillary dermis and reticular dermis, edema, and signs of
endothelial activation, and necrotic keratinocytes. Among patients with
abnormal lung imaging findings, some had normal chest radiogra-
phs, but computed tomography (CT) revealed ground-glass opacity in
5 patients, leading to the diagnosis of interstitial pneumonia. No fatality
occurred in this group and COVID-19 resolved within 30 to 90 days.

DISCUSSION

Clinically, pernio-like erythematous lesions consist of macules, pa-
pules, plaques or blisters, and usually show a clearly defined border in
the metatarsophalangeal and interphalangeal region, generally affec-
ting the feet and, to a lesser extent, the hands. Lesions look purplish
or bluish at first but can develop into blisters or crusts in the course of



Table 1 - Demographics and clinical characteristics of patients.
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DEMOGRAPHIC DATA
Age (years)

Sex

Phototype

Place of origin

Occupation

56

Clinics/SARS-CoV-2 INFECTION

General health status
Overweight
Comorbidities

Fever

General symptoms
Hospital treatment
Hospital admission

SKIN LESIONS

Topographic area

Onset before / after
systemic signs/symptoms

Climatic condition at

onset

Time to progression
(weeks)

Associated symptoms

Semiological aspects

Treatment

INVESTIGATIONS

RT-PCR for SARS-CoV-2
IgM

1gG

Serologic for herpes virus
Screening for SLE

Skin biopsy with inflam-
matory pattern

Lung imaging

First-time presentation of
the lesions

Good

Dorsum of
fingers

After

Hot
weather

ltching and
burning
sensation

Erythema and
edema

Topical
corticosteroid

47

RGSS
HCS

Yes
Yes
Yes

Yes

Nails (hands)

After

Hot
weather

Pain

Erythema

Topical
corticosteroid

Yes
Abn

Yes

38

1l
RGSS
HCS

Yes
Yes
Yes

Yes

Dorsum of
fingers nails
apparatus

(hands)
After

Hot
weather

3 (dorsum of
fingers) and 8
(nail apparatus
of the hands)

ltching,

burning sensa-
tion, pain

Erythema and
edema

Topical
corticosteroid

Yes
Abn

Yes

64

Il
RGSS

Yes
Yes
Yes

No

Nail
apparatus of

the hands

Cold weather

Hot
weather

24

Burning sensa-
tion, pain, and
throbbing

Edema, cyano-

sis, and
Necrosis

Debridement,
oral and topi-
cal antibiotic

(+)

Yes
Abn

Yes

49

RGSS
HCS

Yes
Yes
Yes

No

Periungual
region
finger pulp

After

Hot
weather

Burning sensa-
tion, pain, and
throbbing

Erythema,
edema,
cyanosis, and
blisters

Topical
antibiotic

Yes
Abn

Yes

34

Il
RGSS

Yes
Yes
Yes

No

Nails
finger pulp

Cold weather

Hot
weather

Burning sensa-
tion, pain, and
throbbing

Erythema,
edema,
cyanosis, and
blisters

Topical
antibiotic

Yes
Abn

Yes

23

Yes
Yes
Yes

No

Dorsum of
fingers, toes,
hands, and feet

After

Hot
weather

ltching and
burning sensa-
tion

Erythema, ede-

ma, and livedo

reticularis-like
lesions

Topical
corticosteroid

38

RGSS

Good
Yes
SAH
Yes
Yes

Yes

Dorsum of toes
and legs

After

Hot
weather

ltching, burn-
ing sensation,
and pain

Erythema,
edema, cya-
nosis, blisters,
and exudation

Topical
corticosteroid

Yes
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(a) (b) (©

Figure 1 - Manifestations of ischemia and necrosis in the fingers that
appeared during the infection by SARS-CoV-2. Sequence of photos
(a), (b), (c), (d), (e), (f), (g) and (h) from the beginning to the recovery
phase. Histological images of nonspecific lymphocytic inflamma-
tory infiltrate (i) 100x and (j) 400x, both in H/E stain.

(a) (b) (c) (d)

=7

Figure 2 - Finger lesions with violaceous erythema and edema that
occurred during the infection by SARS-CoV-2 (a), (b), (c) and (d).
Histological images of nonspecific lymphocytic inflammatory infil-
trate () 100x and (f) 400x, both in H/E stain.

disease, and they sometimes look like vasculitis or erythema multifor-
me,8 as in our cases 7 and 8 (Fig. 4).

Skin rashes often present as purplish erythematous papules, ma-
cules, or nodules, and their pathogenesis is not fully understood. An
underlying mechanism could be cold-induced vasoconstriction and
vasospasm, resulting in hypoxemia and inflammation. Other hypothe-
ses suggest hyperviscosity or autoantibody-induced endothelial dama-
ge. A study suggests that “immune dysregulation, vasculitis, vascular
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thrombosis, or neoangiogenesis”? play a role in the pathophysiology
of skin rashes.

Treatment modalities include heat, nonsteroidal anti-inflammatory
drugs (NSAIDs), topical corticosteroids, and vasodilators.'®

Our case series is in line with literature findings, as several stu-
dies consider acral cutaneous lesions as probably the most characte-
ristic skin lesions of SARS-CoV-2 infection. Our study also supports that
pernio-like erythematous lesions are associated with COVID-19, given
that acral cutaneous lesions occurred at hot temperatures rather than
in wintertime, which is more usual. Erythema pernio usually occurs
only in winter at low temperatures in the State of Rio Grande do Sul,
but that was not the case because cutaneous lesions developed during
the pandemic in hot weather. Furthermore, no patient reported a pre-
vious history of pernio-like erythema during cold weather and SARS-
-CoV-2 infection was confirmed in all of the patients by PCR.

The prevalence of acral lesions varied considerably among stu-
dies. An international case series with 505 patients with skin conditions
showed a 63% prevalence for pernio-like lesions.!" As in our study,
pain and itching were the dermatologic symptoms more frequently as-
sociated with the lesions.'"13

Moreover, as we described (Fig. 3), convex erythematous half-
-moon bands around the distal margin of the lunula associated with
pain were also reported in the literature in a 60-year-old female pa-
tient who had a similar clinical course 2 weeks after the onset of symp-
toms. Nonetheless, she denied having any associated symptoms and
no other cutaneous manifestation was observed. After follow-up of 1
month, the bands were still present and they were wider. The patho-
genesis of this half-moon-shaped lesion after SARS-CoV-2 infection is
unknown, and it had not been previously described in other systemic
diseases. A localized microvascular lesion secondary to an inflamma-
tory immune response and a procoagulant state may play a key role.
Considering the anatomic site, possible damage to the capillary ne-
twork of the distal subungual arcade was inferred. '

Livedo reticularis-like lesions appear to be one of the least com-
mon cutaneous manifestations during the COVID-19 pandemic and
we described an acral case in association with erythema pernio-like
lesions (Fig. 5). In a study of 375 patients with cutaneous manifesta-
tions who had tested positive for COVID-19, only 6% showed variable
degrees of livedo reticularis-like lesions and necrosis.® The anatomic
site of those lesions includes the trunk, forearms, and dorsal hands
and feet.%? The lesions occurred concomitantly with other COVID-19
symptoms and affected mainly older patients with more severe infec-
tions. A Spanish case series demonstrated a 10% mortality rate (the hi-
ghest rate among all cutaneous manifestations) in patients with livedo
reticularis-like lesions.®

The histopathological findings of skin lesions showed varied and
nonspecific inflammatory aspects. However, the clinical features of
the acute dermatological lesions occurring in patients with COVID-
19 support this association reported since the beginning of the pan-
demic. Nevertheless, despite the lack of specific histologic markers
for SARS-CoV-2 and the need to determine a cause and effect re-
lationship, investigation plays an important role in differential diag-
nosis (in the present study, our investigation ruled out other acral
disorders such as seen in systemic lupus erythematosus and herpes
virus infection).

According to the literature, the histopathologic analysis of skin le-
sions in COVID-19 cases may reveal different patterns. In cases of SLE-li-
ke acral lesions and herpetic whitlow-like, the histologic analysis showed
focal vacuolar degeneration of the basal layer. Degenerative changes
were also observed within the epidermis with perivascular lymphocyte
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Figure 3 - Unusual manifestations in nails with erythematous arches that appeared during SARS-CoV-2 infection. Left hand fingers: (a) = fifth, (b)
= fourth, (c) = third, (d) = second and (e) = first. Right hand fingers: (f) = first, (g) = second, (h) = third, (i) = fourth and (j) = fifth. Histological
images of nonspecific lymphocytic inflammatory infiltrate (k) 100x and (I) 400x, both in H/E stain.

cuffs. The histologic analysis of another sample revealed the presen-
ce of perivascular neutrophil cuffs with clear endothelium inflammation
and areas of epidermal necrosis.® In another study, whose findings were
consistent with ours, there was lymphocytic infiltrate (predominantly pe-
rivascular) in the papillary dermis and reticular dermis, occasionally as-
sociated with edema and signs of endothelial activation.!”

() (b)

Figure 4 - Acral inflammatory lesions with violaceous erythema, ede-
ma and blisters that appeared during the SARS-CoV-2 infection.
(a) = initial condition, (b) = evolution with residual hyperchromic
areas. Histological images of nonspecific lymphocytic inflammatory
infiltrate (c) 100x and (d) 400x, both in H/E stain.

Other studies found granular positivity of spike protein in dermal
endothelial cells and epithelial cells of eccrine glands of a patient
with chilblain-like lesions and SARS-CoV-2. Therefore, the detection
of SARS-CoV-2 components in eccrine glands — corroborated by the
notion that the closely related SARS-CoV is also present in sweat
glands — indicates sweat as a possible source of contagion.'®1?

@ (b

(d)

Figure 5 - Acral lesions with cyanosis and livedo arising during infec-
tion by SARS-CoV-2. (a) = left foot and (b) = right foot. Histological
images of nonspecific lymphocytic inflammatory infiltrate (c) 100x
and (d) 400x, both in H/E stain.
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CONCLUSION

Cutaneous manifestations associated with COVID-19 have been
increasingly described in the literature, but their actual incidence has
not been estimated so far and their pathophysiological mechanisms re-
main largely unknown; furthermore, the direct or indirect role of SARS-
-CoV-2 in their pathogenesis is still under discussion. Evidence shows
that cutaneous manifestations associated with COVID-19 are extremely
polymorphic, but there are some attempts to classify them into groups
according to their patterns, and possibly according to the severity of
COVID-19.%

Even though there are no specific histologic markers for SARS-
-CoV-2, nor a well-established cause and effect relationship between
this new virus and cutaneous manifestations, we believe that, after his-
tory taking and thorough physical examination, laboratory tests, and
imaging exams, the acral lesions reported herein might have occurred
as a consequence of SARS-CoV-2 infection. Theoretically, the mecha-
nism of induction of cutaneous lesions could also be related to hyper-
sensitivity reaction to the virus determining the emergence of the lesions
is a reasonable possibility.?°

Anyway, cutaneous manifestations and their pathogenesis in
COVID-19 patients need further evidence and investigation.4 We be-
lieve the investigation into these lesions and their accurate identification
could even help with the diagnosis of COVID-19 and maybe, in some
cases, allow an earlier diagnosis, thereby improving patient manage-
ment and reduction of viral spread.
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