Leucocytoclastic vasculitis in a patient with COVID-19
with positive SARS-CoV-2 PCR in skin biopsy
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SUMMARY

Main skin manifestations of COVID-19 have been recently
classified. However, little is known about cutaneous
histopathological patterns and the presence of SARS-CoV-2
in these skin lesions. We present a healthy 29-year-old man
who developed a leucocytoclastic vasculitis for COVID-19
with positive SARS-CoV-2 PCR in skin biopsy.

BACKGROUND

In early 2020, a novel betacoronavirus named
SARS-CoV-2 was identified in Wuhan City, Central
China. SARS-CoV-2 spread rapidly to other regions,
provoking a world pandemic. The virus affects
mainly the respiratory system, causing bilateral pneu-
monia and, in some cases, acute respiratory distress
syndrome. However, it can also affect other organs,
including skin. Skin manifestations have been recently
classified. Nevertheless, little is known about cuta-
neous histopathological patterns and the presence of
SARS-CoV-2 in these skin lesions. In this study, we
present a healthy 29-year-old man who developed a
leucocytoclastic vasculitis in the context of advanced
SARS-CoV-2 infection with positive SARS-CoV-2
PCR in skin biopsy.

CASE PRESENTATION

A previously healthy 29-year-old man was attended
in our Sexual Health Clinic for evaluation of purple
palpable papules, some of them with a necrotic centre,
and serohaematic blisters on his abdomen, buttocks
and both lower legs and feet that had appeared 2 days
earlier (figure 1A,B). He also explained muscular pain
in the lower legs, colic abdominal pain with diarrhoea
and a single episode of hematochezia. He denied any
new medication.

He had been working during the SARS-CoV-2
pandemic as an orderly in a hospital. He had sex with
men, with eventual no protective sex with different
partners, and he is undergoing treatment with PrEP
(pre-exposure prophylaxis) for 2 months.

One month before consultation, our patient was
clinically diagnosed with COVID-19 due to fever,
malaise and colitis. He received only symptomatic
treatment, and these manifestations lasted for 10
days. While three different nasopharyngeal swabs for
SARS-CoV-2 PCR done at this moment were nega-
tive, serological tests performed after 3weeks from
the onset of symptoms detected IgG and IgM anti-
bodies against SARS-Cov-2. As a consequence of the
onset of the skin lesions, the patient was admitted for
further studies.
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INVESTIGATIONS

The blood test showed no anaemia, normal white
blood cell counts, elevated D-dimer of 1864 ng/ml
(0-143mg/dL) and erythrocyte sedimentation rate
(ESR) of 31 mm/hour (0-15 mm/hour). The renal and
hepatic functions were normal. Autoimmune tests
for anti-nuclear antibodies (ANA 1/40), extractable
nuclear antigen (ENA), antineutrophil cytoplasmic
antibodies (ANCA), antiphospholipid antibodies
and cryoglobulins were negative; proteinogram was
normal; the analysis of gammaglobulins showed an
IgA level of 260mg/dL (70-400mg/dL). In addi-
tion, 24-hour urinalysis was performed, showing no
proteinuria nor haematuria. Sexually transmitted
infection (STI) screening showed a primary syphilis
(with negative rapid plasma reagin) that were treated
with 2.4 MU intramuscular benzathine.

Lower extremity venous Doppler evaluation was
performed due to lower limb pain and elevated
D-dimer without detecting venous thrombosis.
Cultures from stool and anal STI tests were nega-
tive. The colonoscopy showed minimal erythematous
mucous areas in the rectum. The skin biopsy showed
leucocytoclastic vasculitis, and direct immunofluores-
cence staining detected fibrinogen deposition. Finally,
SARS-CoV-2 PCR from skin biopsy was positive
(figure 2).

DIFFERENTIAL DIAGNOSIS

Cutaneous leucocytoclastic vasculitis is a small vessel
vasculitis that can be idiopathic or associated with
a wide range of infections, drugs, connective tissue
diseases or malignancies. Antibiotics, b-lactams in
particular, are the most common drugs that can trigger
this condition. In our case, the patient is undergoing
treatment with PrEP (tenofovir and emtricitabine).
However, there are very few reports suggesting that
tenofovir can induce a leucocytoclastic vasculitis. He
denied any new medication. He had no rashes, photo-
sensitivity, oral ulcers, dry mouth, dry eyes or arthritis

Figure 1

Purple palpable papules, some of them
with a necrotic centre and serohaematic blisters in the

abdomen (A) and lower legs (B). Koebner phenomena
can be observed due to pressure from tight-fitting
undergarments.
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Figure 2 Histopathological examination. There is a heavy
neutrophilic infiltrate in the walls of small vessels and their vicinity with
leucocytoclasis. There is also fibrinoid necrosis and extravasation of red
blood cells (H&E, x10).

that made us suspect connective tissue diseases such as lupus erythe-
matosus, Sjogren syndrome or rheumatoid arthritis. Furthermore,
the autoimmune panel was negative. Another possibility was a
systemic vasculitis, such as an ANCA-associated vasculitis (gran-
ulomatosis with poliangeitis, eosinophilic granulomatosis with
poliangeitis), but the ANCA antibodies were negative; eosinophils
were not elevated; and there were not any of the other characteristic
systemic manifestations of those diseases (sinusitis, nephropathy
and neuropathy). In fact, it was more likely to be Schonlein-Henoch
IgA vasculitis, because it usually causes gastrointestinal bleeding and
abdominal pain. However, it is a condition that affects younger
people, and the laboratory analysis showed high levels of neither
IgA nor haematuria. In addition, direct immunofluorescence on
skin biopsy did not identify IgA deposition. Mixed cryoglobulin-
emic vasculitis may also manifest as a palpable purpura in the lower
legs. Then again, however, it usually has other systemic manifesta-
tions, and there is a strong association with hepatitis C virus. Both
hepatitis and HIV serological testing were negative in our patient.
Viral and bacterial infections could be another cause of leucocy-
toclastic vasculitis. We performed an STI screening (blood sample
and anal swab) showing only a primary syphilis (with negative RPR)
that was treated without any improvement in the skin lesions. Stool
cultures were negative. In our case, it was remarkable that the patient
had symptoms of COVID-19 infection 1 month before consultation

with positive serological tests. Knowing that SARS-CoV-2 can cause
different skin manifestations and after excluding common causes
of leucocytoclastic vasculitis, we performed a SARS-CoV-2 PCR in
skin biopsy with a positive result. This result suggests the presence
of viral SARS-CoV-2 particles in the vessel endothelium. This result
allowed the diagnosis of leucocytoclastic vasculitis with gastrointes-
tinal involvement as a manifestation of COVID-19.

TREATMENT
Corticosteroids were started (0.5 mg/kg/day) with clinical
improvement achieved after 5 days.

OUTCOME AND FOLLOW-UP

After the improvement of the lesions, the medication was progres-
sively tapered.The skin lesions disappeared completely after 15
days and the patient remained asymptomatic after 3 weeks of
follow-up.

DISCUSSION

SARS-CoV-2 is a newly identified coronavirus that has spread
rapidly from Wuhan to different countries around the world since
December 2019." Spain is one of the most affected European coun-
tries, with 251789 confirmed cases and 28 388 deaths at the time
of this publication (6 July 2020).>

The most common symptoms at the onset of the illness are fever,
dry cough, headache, fatigue and myalgia. More than half of the
patients develop dyspnoea, with a median time from the onset of
symptoms of 5 days. A high proportion of patients have bilateral
pneumonia, and some of them progress rapidly to acute respira-
tory distress syndrome, which is highly related to mortality. The
prognosis depends on age, comorbidities and immune status of
the patients. An elevated D-dimer has been observed in among of
patients with SARS-CoV-2 infections. In our patient, we can still
detect an elevated D-dimer, but this probably is coming down from
a higher value in the previous weeks.

Different reports have described increasing cases of COVID-19-
related cutaneous manifestations, either in the early stage of the
infection or as a late-onset manifestation.” A recent series anal-
ysed the cutaneous involvement in 148 patients with COVID-19
hospitalised in Lecco Hospital, Lombardy, Italy.* Skin lesions were
described as rash, urticaria or chicken pox-like lesions. However, no
clinical images were available in this study. Recently, a prospective
study with 375 cases in Spain classified skin lesions in five different
clinical patterns: pseudo-chilblains in acral areas in younger patients,
vesicular eruptions, urticarial lesions, other maculopapular lesions
that usually appear at the same time of other symptoms, and livedo
or necrosis, with lesions suggesting occlusive vascular disease. The
last one usually affects people with more severe conditions.’ Some
patients presented purpuric lesions located in different areas. It has
been also described a rash similar to dengue,’® acroischaemia in a
critical patient,” plaques in the heels® and urticarial lesions.” Unfor-
tunately, most of these studies lack histopathological studies, which
prevents obtainment of physiopathological conclusions.

Leucocytoclastic vasculitis is a small vessel vasculitis characterised
by immune complex aggregates in the postcapillary venules, infil-
tration of polymorphonuclears cells, fibrinoid necrosis and leuco-
cytoclasis.’® It can be idiopathic or related to autoimmune disease,
malignancies, infection or medications. The most common mani-
festation consists of symmetrically distributed palpable purpura,
most usually located in the lower legs, as seen in our patient. It
may be accompanied by systemic symptoms such as fever, malaise
or arthralgias. In less than half of the patients, vasculitis can affect
other major organs, like kidneys or the gastrointestinal system. The
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latent period between inciting agent and leucocytoclastic vasculitis
can be from 7 to 10 days to more than 2weeks, which is the time
required to produce a sufficient quantity of antibody to produce
antigen—antibody complexes.

Mayor-Ibarguren et al described an 83-year-old woman who
developed leucocytoclastic vasculitis with positive serum IgM and
IgG against SARS-CoV-2 but negative oropharyngeal swab PCR,
as seen in our patient.'’ This could indicate that leucocytoclastic
vasculitis develops as a late-onset manifestation of COVID-19
infection. Furthermore, it is believed that SARS-CoV-2 antigens
may promote the development of antibodies, forming antigen—
antibody complexes that target the vascular endothelium of the
skin and provoking the appearance of the leucocytoclastic vascu-
litis. However, as many other skin lesions described in patients
with COVID-19, there is no solid evidence about the role of
SARS-CoV-2 in the ethiopathogenic mechanism of the skin lesions.
A recent work from Colmenero et al has considered that the pres-
ence of viral particles in the endothelium from patients with chil-
blains and the histological evidence of vascular damage support a
causal relation of the lesions with SARS-CoV-2.'*

As far as we know, our work is the first to describe the presence
of SARS-CoV-2 in a skin biopsy taken from leucocytoclastic vascu-
litis lesions. This finding supports a relationship between leucocy-
toclastic vasculitis and coronavirus instead of relating it with other
infections or medications. Further works are needed to clarify if
particles detected by PCR in skin tissue, specifically in endothelial
cells of small dermal vessels, are viable virions or, more probably,
just immune complex with non-viable viral particles. This second
possibility may explain why our patient has a positive SARS-CoV-2
PCR in skin biopsy after 1month of having COVID-19 infec-
tion. Finally, it should be studied if ulcerated skin lesions could be
infective.

Learning points

» Cutaneous leucocytoclastic vasculitis is a small vessel
vasculitis that could be associated with a wide spectrum of
pathologies (infections, drugs, malignancies and autoimmune
disorders)

» SARS-CoV-2 can cause different types of skin lesions, with
leucocytoclastic vasculitis being one of them.

» The presence of positive PCR in skin biopsy is a reliable tool
to ensure the association between SARS-CoV-2 infections and
cutaneous manifestations.
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