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To the Editor:
Coronavirus disease 2019 (COVID-19) is a new infectious re-

spiratory disease caused by severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), one of the seven coronaviruses 
known to infect humans. Because of the human-to-human 
transmission route, as of March 25, 2020, 38,0000 subjects 
have been diagnosed with SARS-CoV-2, and more than 10,000 
infected patients have died worldwide. The clinical spectrum 
of SARS-CoV-2 ranges from asymptomatic or mild respiratory 
disease to pneumonia with respiratory distress syndrome and/or 
sepsis, which can result in a fatal outcome. Common symptoms 
are fever, cough, and shortness of breath, but gastrointestinal 
symptoms can occur in some patients.1 SARS-CoV-2 infection 
is especially frequent in the elderly population and in people 
with coexisting pathologies and weakened immune systems. 
The latter could include patients with Crohn’s disease (CD) and 
patients with ulcerative colitis (UC), the major inflammatory 
bowel diseases (IBDs) in human beings, as these pathologies are 
associated with an increased risk of complications, including 
infections, due to concurrent therapy with immunosuppressive 
drugs and/or the chronicity of gut inflammation.2

To gain entry into cells, SARS-CoV-2 uses angiotensin-con-
verting enzyme 2 (ACE2), a protein that is highly expressed in 
the human intestine.3 Evaluation of the distribution of the virus 
in human biological samples revealed that more than half of 
the fecal samples of patients with COVID-19-driven pneumonia 
were positive for SARS-CoV-2, and about one-fifth of infected 
patients remained positive in stools after becoming negative in 
respiratory samples.4 These observations suggest that human 
intestinal tract could serve as an alternative infection route for 
SARS-CoV-2. If this is true, we could hypothesize that patients 
with active IBD face an increased risk of SARS-CoV-2 infection, 
as inflammation can enhance ACE2 expression. We performed 
a gene array of biopsy samples taken from the inflamed colonic 

mucosa of six patients with CD, seven patients with UC and six 
normal controls and initially compared the expression of ACE2 
between inflamed and uninflamed samples. Four IBD patients 
were on mesalazine, three were on steroids and the remaining 
were off therapy. The study was approved by the local Ethics 
Committee (protocol number: 154/12). ACE2 abundance was 
1.3 times higher in CD and 1.27 times lower in UC, respectively 
than in the control samples (Fig. 1). Although transmission 
of SARS-CoV-2 occurs primarily via respiratory droplets, the 
content of ACE2 is rather low in the lung compared to other 
human tissues, thus suggesting that SARS-CoV-2 infection 
also relies on coreceptors and/or other factors expressed by the 
host.5 Analysis of these factors in IBD tissues revealed that AN-
PEP, alanyl aminopeptidase, a host receptor targeted by many 
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Fig. 1. Heat map showing microarray based differential expression, 
log2 (fold change, Fc) of ACE2, ANPEP, DPP4 and TMPRSS2 genes 
in colonic biopsy samples isolated from inflamed tissues of patients 
with Crohn’s disease (CD), patients with ulcerative colitis (UC) and 
macroscopically and microscopically unaffected colonic mucosa of 
patients undergoing colon cancer screening (control). Total RNA was 
extracted using RNeasy Mini Kit with RNase free DNase set (Qiagen, 
Milan, Italy). Samples with quantified complementary DNA were se-
quenced in Microarray Unit of Cogentech (Milan, Italy). Hybridization 
was performed using the GeneChip® Hybridization, Wash and Stain 
Kit (Affymetrix; Thermo Fisher Scientific, Monza, Italy). Transcripts 
were selected on base of Fc value ≥1.5 or ≤1.5. All the transcripts 
present on GeneChip® array were mapped to related classes by Gene 
Ontology which gave the Fc generated from comparison between CD 
versus control and UC versus control.



Monteleone G, et al: Expression of Receptors for SARS-CoV-2 in the Gut of Patients with Inflammatory Bowel Disease   531

viruses belonging to the family Coronaviridae, and DPP4, the 
receptor for Middle East respiratory syndrome coronavirus, were 
decreased in UC compared to controls. Moreover, UC samples 
exhibit decreased expression of the serine protease TMPRSS2, 
whose activity is crucial in promoting cleavage of the spike (S) 
protein of the virus, thereby allowing fusion of viral and cellular 
membranes.3 In contrast, CD samples exhibited a slight increase 
in the gene expression of DPP4 and TMPRSS2 and reduced 
expression of ANPEP compared to controls (Fig. 1). Thus, we 
can speculate that IBD-associated inflammation by itself does 
not enhance expression of the factors allowing extrarespiratory 
transmission of SARS-CoV-2. 
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