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Human coronaviruses account for up to 30% of infections of the
upper respiratory tract and 8.1% of enteritis [1,2]. However, related
to the wide distribution of angiotensin-converting enzyme 2 in
human tissues, several reports have already hypothesized that se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may
directly infect multiple organs, including liver, stomach, ileum and
colon [3].

Our patient, a man in his 50s with no relevant medical history,
had a positive nop-swab result for SARS-CoV-2 RNA 4 days after the
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start of symptoms. He was treated at home with hydroxy-
chloroquine and azithromycin for 7 days. The patient recovered and
had two repeated nop-swabs, both with negative results. After
2 weeks, he was admitted to the emergency department com-
plaining of stomach pain followed by a syncopal episode and in-
testinal bleeding. Asymptomatic bilateral interstitial pneumonia
was documented by computed tomographic scan.

A colonoscopy detected an ileocecal valve proximal ulceration
(Supplementary Fig. S1) without active bleeding. The patient un-
derwent emergency surgery due to a hypotensive episode associ-
ated with haematic stools. Terminal ileum and cecum were
resected as well as Meckel diverticulum.

At histologic examination, the terminal ileum wall showed
chronic inflammatory infiltrates with prevalence of lymphocytes as
well as focal ulceration of both mucosa (Fig. 1(a)) and submucosa
(Fig. 1(b)). Abnormally enlarged and tortuous thick-walled veins
were seen in the submucosa. Immunohistochemical analysis with
antieSARS-CoV-2 nucleocapsid protein revealed the presence of
viral protein expression in epithelial cell of ulcerated intestinal
mucosa (cytoplasmic staining) and in a minority of lymphocytes
(Fig.1(a)), but with no staining in the submucosa (Fig.1(b)). We also
analysed the expression of a nonclassical major histocompatibility
complex I molecule, human leukocyte antigen G (HLA-G), which
blocks endothelial cell proliferation and vessel formation [4]. We
observed HLA-G in epithelial cells of the intestinal mucosa and in
some lymphocytes (Fig. 1(a)), in correspondence with SARS-CoV-
2epositive sites. In the submucosa, HLA-G expression was detect-
able only in few lymphocytes (Fig. 1(b)).

Transmission electron microscopy revealed a significantly
different morphologic microvilli profile; the intestinal tract of a
normal ileum from a subject before appearance of coronavirus
disease 2019 (COVID-19) showed well-organized and aligned
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Fig. 1. (a, b) Haematoxylin and IHC staining of ulcerated ileum section area. IHC analysis was performed on terminal ileum sections with antieSARS-CoV-2 NP (Centennial, Novus
Biologicals; 1:250 dilution) and antieHLA-G (MEM-G2, Exbio; 1:200 dilution). Slides were counterstained with haematoxylin. Anti-isotype, antieSARS-CoV-2 NP and antieHLA-G
were analysed in (a) mucosa and (b) submucosa. Original magnification 4 � (upper line) and 10 � (lower line). (cef) Representative TEM images of epithelial cell apical surface
microvilli in ileum tract. (c, d) PreeCOVID-19 subject. (e, f) Case report patient in an area without focal ulceration. (g, h) Case report patient in a focal ulcerated area. *gc corre-
sponding area. For TEM analysis, samples were fixed in 2.5% glutaraldehyde in 0.1 M PBS (pH 7.4) and postfixed in 2% osmium tetroxide, dehydrated in acetone solutions and
included in araldite Durcupan ACM, then counterstained with uranyl acetate in saturated solution and lead citrate and observed under Zeiss EM910 TEM at 100 kV. Scale bars ¼ 2
mm (a, c, e), 1 mm (b) and 0.5 mm (d, f). acm, apical cell membrane; COVID-19, coronavirus disease 2019; EM, epithelial cell of intestinal mucosa; gc, glycocalyx; HLA-G, human
leukocyte antigen G; IHC, immunohistochemical; Lym, lymphocytes; NP, nucleocapsid protein; PBS, phosphate-buffered saline; SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2; sg, secretion granules; TEM, transmission electron microscope.

Letter to the Editor / Clinical Microbiology and Infection 27 (2021) 936e937 937
microvilli, with a regular distribution protruding from the apical
cell membrane (acm) and an homogeneous glycocalyx (gc)
(Figs. 1(c) and (d)). Tissue examined in the area without focal ul-
ceration showed a morphology similar to control (Figs. 1 (e) and
(f)). Regarding the ulcerated area, microvilli appeared shorter than
those in the unulcerated area, partially deepened beyond the acm
and gc, appearing disorganized and almost absent with a relevant
cytopathic effect (Figs. 1(g) and (h)).

We describe the presence of SARS-CoV-2 nucleocapsid proteins
and related microvilli morphologic alterations in the small intes-
tinal wall in correspondence with the site of a bleeding ulceration
in a patient free of COVID-19 for 4 weeks. The ulceration has two
possible explanations: it may have been caused by a systemic
inflammation (cytokine storm) [5]; or it may have been caused by
an inflammation potentially induced by viral replication in a plaque
restricted to the area of ulceration induced by the presence of SARS-
CoV-2 [6].

The induction of HLA-G expression, known to be involved in
both viral immune-escape mechanism and neoangiogenesis pro-
cesses, at the site of SARS-CoV-2 infection might be a cause of the
COVID-19edependent bleeding.

We highlight the presence of SARS-CoV-2 nucleocapsid pro-
teins in the gastrointestinal tract. It is conceivable that other tis-
sues may behave as virus storage, thus indicating that
nonoropharyngeal swab may not be enough to characterize a
COVID-19efree patient. Furthermore, it could be hypothesized
that this storage is the basis for SARS-CoV-2 infection's becoming
chronic in some subjects.
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