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Direct endothelial damage and vasculitis due to SARS-CoV-2
in small bowel submucosa of COVID-19 patient with diarrhea

To the Editor,

SARS-CoV-2, responsible for COVID-19, is a new virus that can infect
different cellular lines, including endothelia and epithelial cells of the
gastrointestinal tract mucosa. At this level, the virus can cause different
types of direct damage, even in paucisymptomatic, young patients. Virus
can be detected directly by immunohistochemical techniques.

Coronaviruses are a family of positive single-stranded RNA
viruses known since 1960s’ that can infect mainly the respiratory
system, the liver and the bowel in various animal species, including
humans. Emerging infections, such as Middle-East Respiratory Syn-
drome (MERS) and Severe Acute Respiratory Syndrome (SARS), are
caused by coronaviruses. The most recent pathogen in this family is
SARS-CoV-2, responsible for COVID-19.%

SARS-CoV-2 can infect different cellular lines expressing
angiotensin-converting enzyme 2 (ACE-2), including ciliated respiratory
cells in nasal sinuses and bronchial tree, alveolar pneumocytes, kidney
tubular cells, small bowel, and colon mucosa.”® Cellular entry of the
virus depends on the binding of the Spike protein present on the virus
capsid to ACE2 protein, and on the priming of the spike by the cellular
serine protease TMPRSS2. The binding is crucial not only for virus
internalization, but also for COVID-19 pathogenesis, as blockage and
downregulation of the receptors result in impaired cardiovascular
function that may lead to Acute Respiratory Distress Syndrome (ARDS),
which is the main clinical manifestation of the disease.®®

Along the development of COViD-19 pandemics, gastro-
intestinal symptoms such as diarrhea and abdominal pain have been
reported in SARS-CoV-2-positive patients and are now recognized as
a part of COViD-19 clinical spectrum.? SARS-CoV-2 was recently
found within endothelial cells of various organs, including the small
bowel and the central nervous system, with Transmission Electron
Microscopy (TEM) techniques.”*°

We describe the histopathological findings in a 40 years old SARS-
CoV-2-positive woman, presenting with diarrhea and abdominal pain,
who underwent endoscopic biopsy sampling of the large bowel, in which
we searched for the virus with immunohistochemical reaction on
formalin-fixe paraffin-embedded tissue with antibodies directed against
the SARS-CoV-2 nucleocapsid. The woman, with mild respiratory
symptoms including cough and fever (>37,5°C) was quarantined after
positive SARS-CoV-2 nasal swab and was later referred to the emer-
gency unit for diarrhea and abdominal pain with anemia (Hb 7,8 g/dL).
Upon admission, lung CT-scan was consistent with mild interstitial
pneumonia. To investigate the causes of fecal occult blood test positivity

a colonoscopy was performed. The exam highlighted two small ulcerative

lesions on the ileocecal valve in an otherwise normal colon mucosa. Both
lesions were sampled and sent for histopathological examination. The
patient was treated with a unit of concentrated red blood cells plus iron
supplementation and was discharged after normalization of Hb levels.
Biopsy samples consisted of mucosal and submucosal tissue,
with extensive lymphoplasmacellular inflammatory infiltrate. Im-
munophenotyping showed a substantial share of T-lymphocytes (mainly
CD3+/CD4+, with a lesser proportion of CD3+/CD8+) (Figure 1AB),
prominent multifocal vasculitis (Figure 1C,D), and bizarre modifications of
the endothelium of small- and middle-sized vessels (Figure 1EF),
sometimes showing obliterating arteriolitis (Figure 1G,H). Interestingly,
no fibrinic microthrombi were found in these vessels. The mucosa
showed ischemic damage. Immunohistochemical stains with an antibody
directed against the nucleocapsid protein of SARS-CoV-2 (Rabbit
monoclonal anti-nucleocapsid protein; Sino Biological Inc, Chesterbrook,
PA) revealed the presence of virus particles in the cytoplasm of the
endothelial cells with hobnail and bizarre features (Figure 1H). The
immunohistochemical reaction was completely negative in non-
endothelial cells (Figure 11) and in control samples. These modifications
may represent a peculiar cytopathic effect of the virus in this cellular line.
The clinical setting of the patient and the recent reports of
endothelial cells infection by SARS-CoV-2 suggest that patients with
COVID-19 may suffer Gl tract damage due to hyperinflammatory
response,”’ hypercoagulability state, and endothelial dysfunction. Our
findings suggest that this later feature might be directly caused by
endothelial cell infection, resulting in endothelial cytopathic modifica-
tions, vascular obliteration and, even if not observed in our case,
thrombosis of small- and middle-sized vessels. Similar findings were
already described with TEM techniques on endothelia of the small
bowel” and central nervous system.'® We found a similar distribution of
the virus in cytoplasm, also arranging in small clusters of particles. In the
case of central nervous system infection, a viral hematogenous route
using inflammatory cells as Trojan horse was proposed but, since we
cannot demonstrate directly the presence of the virus in lymphocytes,*°
this possibility seems now less probable to us: the direct infection of
blood-brain barrier vessels may represent a more likely gate for the
virus. Hobnail modifications of the endothelial cells, with bizarre nuclear
shapes, may be an important hallmark to identify direct cytopathic
effect of SARS-CoV-2 in this cellular line. These modifications and the
presence of the virus with immunohistochemistry can be recognized
directly by the pathologist, saving time and money to confirm a
potential suspect of COVID-19, where reverse-transcription poly-

merase chain reaction on a swab was not already performed.
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FIGURE 1 CD3 immunohistochemistry demonstrates the prevalent T-cell share of the inflammatory infiltrate: CD4+ T-cell share (A) is more
consistent than CD8+ (B). C and D, Vasculitis of small diameter vessels, with bizarre nuclei and hobnail modifications (E and F), and aspects
of obliteration (H). SARS-CoV-2 immunohistochemistry (IHC) demonstrates the direct presence of the virus within these endothelial cells.

() No staining for SARS-CoV-2 is detectable in other cells. [A, B, H, I: IHC, x40, C-G: HE, x40]
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