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Introduction
The ongoing coronavirus disease 2019 (COVID-19) pandemic caused 
by the novel severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has rapidly spread worldwide. It has infected more than 100 
million individuals and led to more than 2 million deaths. SARS-CoV-2 
is associated with the development of a systemic disease that typically 
affects the respiratory tract. The most common symptoms are fever, dry 
cough, fatigue, headache, and myalgia. SARS-CoV-2 can also affect the 
gastrointestinal tract (GIT), but the incidence of COVID-19 in the GIT 
as the main presentation or as a concurrent infection with the respiratory 
tract is low. The range of GIT symptoms include diarrhea, abdominal pain, 
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thickening of the nuclear membrane (Figure 6). A subset of absorptive 
cells showed binucleation. Predominantly, subnuclear intracytoplasmic 
vacuoles with a Signet ring-like appearance were apparent (Figure 7). 
Periodic acid Schiff staining showed positive intracytoplasmic material in 
scattered enterocytes, which might represent viral glycoproteins (Figure 8). 
Furthermore, sections from the mesenteric lymph nodes showed caseating 
granulomatous inflammation. In addition, the nodal trabecular and 
medullary sinuses were expanded with histocytes that showed prominent 
erythrophagocytosis (Figure 9).

Figure 1: Section from the terminal ileum shows mucosal erosion with overlying ýbrino-
purulent exudate, loss of villous architecture, and crypt elongation. An intervening 
uninvolved mucosa at the center of the image is noted (hematoxylin-eosin, original 
magniýcation x40).

Figure 2: Marked villous blunting, denuded surface epithelium, expansion of lamina 
propria by edema, chronic inþammatory cells, and vascular congestion (hematoxylin-
eosin, original magniýcation x100).

Figure 3: Villous blunting, erosion with ýbrino-purulent exudate, lamina propria edema, 
and regenerated crypts compared to normal mucosa on the left side of the image 
(hematoxylin-eosin, original magniýcation x100).

Figure 4: Obvious detachment and "hobnailing" of enterocytes with loss of Goblet cells 
(hematoxylin-eosin, original magniýcation x100).

Figure 5: Cuboidal enterocytes with denudation/detachment, blunting and widening 
of villi by edema, chronic inþammation, and vascular congestion. Occasional vascular 
thrombi (arrow) (hematoxylin-eosin, original magniýcation x200).

Figure 6: Infected enterocytes exhibit cuboidal to rounded appearance, loss of 
microvilli, reactive-type nuclear atypia, and loss of polarity (hematoxylin-eosin, original 
magniýcation x400).
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Figure 7: 
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Antibody Applied Normal Intestinal Mucosa SARS-CoV-2 Infected Intestinal Mucosa

CD10 linear brush-border staining pattern of enterocytes Diminished to complete loss (Figure 10)

Ep-CAM Basolateral staining of enterocytes Diminished to complete loss (Figure 11)

E- cadherin Di use membranous staining of enterocytes Diminished to complete loss (Figure 12)

EMA Limited staining of the luminal surface of the crypts
Aberrant cytoplasmic expression in a subset of infected 

cells (Figure 13)

Ki-67 labeling index Limited staining in the base of crypts
Extended upward staining to the surface of villi (Figure 

14)

Table 1: Immunohistochemical evaluation of the patient.

Figure 13: 
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