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				Up to this point, the coronavirus disease 2019 (COVID-19) pandemic is still ongoing.
				Some studies with a large number of cases have reported its clinical manifestations,
				concluding that the disease is a great imitator. Patients may present with symptoms
				other than the main symptoms of respiratory tract infections, such as diarrhea,
				abdominal pain, nausea, or vomiting, which may sometimes cause a delayed treatment
				in managing COVID-19 patients. Reports of various hospitals have also demonstrated
				gastrointestinal complaints as a clinical manifestation in those patients. The patients
				may come with gastrointestinal symptoms as their early clinical manifestation, or the
				gastrointestinal symptoms may be found in hospitalized COVID-19 patients, which
				indeed can be explained since the SARS-CoV-2, an etiologic agent of COVID-19 infection,
				can obviously be found along the gastrointestinal tract. Hence, the virus can be found
				in fecal and anal, and therefore, rectal swabs can be used as a diagnostic tool for
				COVID-19 infection.		  
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				Coronavirus disease 2019 (COVID-19) infection
				has become a global problem, and the World Health
				Organization declared it as public health emergency
				of international concern on January 31, 2020. Until the
				end of October 2020, more than 40 million people have
				been infected, with 1,150,000 deaths worldwide. As we
				have known, the COVID-19 infection is caused by a new
				pathogen, which has been immediately identified as a
				novel family of the Betacoronavirus genus. It is highly
				associated with some coronavirus found in bats and
				with severe acute respiratory syndrome coronavirus
				(SARS-CoV), which is known as SARS-CoV-2.¹ Further
				biomolecular research on the structure of the virus
				has found that the main target for developing vaccine,
				treatment, and diagnostic tools is the glycoprotein
				spike of CoV.²


				
				During the initial spread of COVID-19 infection, the
				early manifestation was lung infection, i.e., pneumonia.
				The main symptoms of COVID-19-caused pneumonia
				are fever, cough, and dyspnea; in addition, mild-to-moderate
				complaints are also noted, such as headache,
				nasal congestion, sore throat, myalgia, and arthralgia.3,4
				A study conducted by Xu et al⁵ found that fever only
				occurred in 77% cases, while cough was found in 81%
				cases; diarrhea, 8%; and dyspnea, 3%. The cases actually
				involved mild symptoms during treatment within
				1–4 days after their onset. Moreover, the symptoms
				developed after the exposure to the disease within the
				range of 3–5 days.⁵


				
				On the next natural history of the disease, the
				COVID-19 patients were not diagnosed as having
				COVID-19 infection at first, since their first symptoms
				were gastrointestinal, presenting with stomachache
				and diarrhea, which tends to lead the diagnosis to
				gastrointestinal infection. When we look further into
				the pathophysiology of the disease, we find that the
				virus can actually involve various organs that contain
				angiotensin-converting enzyme 2 (ACE2) receptors.⁶
				The virus will penetrate into the organs through those
				receptors. ACE2 receptors have been identified as
				important regulators in intestinal inflammation. So, the
				COVID-19 infection in intestinal tissues may lead to a
				gastrointestinal disorder. However, it should be noted
				that the number of ACE2 receptors is actually lesser
				in the lung than in other body tissues; nevertheless,
				the main spread of the virus is through droplet
				transmission, indicating a co-receptor factor or other
				factors, which are expressed by the host.⁷


				 

				
					Gastrointestinal symptoms

				
				Reports from China have demonstrated that one-third
				of the cases have involved diarrhea complaints.
				Patients may present with fever and diarrhea, while the
				cough and dyspnea symptoms may follow later.⁸


				
				In the case of a 23-year-old young patient who had
				been confirmed positive with COVID-19 infection, from
				Indonesia, the gastrointestinal symptoms have been
				found to occur concomitantly with upper respiratory
				tract symptoms. The patient has also experienced
				epigastric pain in addition to fever, cough, and dyspnea
				as well as nausea and vomiting.³ A study from China
				has also reported a young, 22-year-old patient who was
				admitted to hospital, with fever and diarrhea 4 days
				before the admission. Like the patient from Indonesia,
				this patient has also been trying to take some
				medicine for diarrhea first before seeking treatment
				in the hospital. No positive result was found during
				stool evaluation; however, the chest X-ray revealed
				infiltrates on both lungs. The patient also had a travel
				history to Wuhan, which is the epicenter of COVID-19
				virus transmission in China. The nasopharyngeal swab
				confirmed the presence of the SARS-CoV-2 virus.⁴


				
				In patients with gastrointestinal symptoms, such
				as diarrhea, the virus is also found in fecal specimens.
				However, the fecal-oral transmission of the virus,
				which is similar to the transmission of typhoid fever
				or rotavirus infection in the gastrointestinal tract, has
				not been confirmed so far. However, it is interesting to
				note that in patients with early symptoms of diarrhea,
				the virus tends to persist inside the body longer than
				those without gastrointestinal symptoms. A study
				conducted by Jin et al⁶ investigated 74 patients with
				COVID-19 infection and gastrointestinal symptoms,
				such as diarrhea, nausea, and vomiting. Interestingly,
				the study showed that actually 28% of the patients
				who had gastrointestinal symptoms had no respiratory
				ones. When they were compared to a group of patients
				without gastrointestinal symptoms, which were 577
				patients, patients with gastrointestinal symptoms have
				been found to have more severe complications, a fever
				higher than 38.5°C, a greater number of family members
				who got infected, and a greater number of patients
				with liver dysfunction, which was characterized by
				an increase of alkaline phosphatase or aspartate
				aminotransferase levels.⁴


				
				In general, the existing reports have demonstrated
				that gastrointestinal symptoms in COVID-19 patients
				had varied incidence rates. The symptoms of diarrhea
				can be found generally in 2–10% of cases, whereas
				nausea occurs in 2–15%, vomiting in 1–5%, and abdominal
				pain in 2–6%. Overall, most cases, up to 80%, have loss
				of appetite. Moreover, COVID-19 patients usually have
				a loss of smell and taste, exacerbating their loss of
				appetite.


				
				Another study from China has also evaluated
				cases with gastrointestinal complaints, finding that of
				the 95 studied cases, 58 (61.6%) had gastrointestinal
				symptoms, which included diarrhea in 24.2% cases,
				nausea in 17.9%, vomiting in 4.2%, and liver dysfunction in
				32.6%. Another study in China with 140 patients showed
				that fever was found in 91.7% of cases, while cough
				was found in 75% of cases and other gastrointestinal
				symptoms in 40%, and it also suggested that diabetes
				mellitus and hypertension were the most common
				comorbidities.⁹


				 

				
					COVID-19 and inflammatory bowel disease

				
				There is an interesting issue on the correlation
				between COVID-19 infection and inflammatory bowel
				disease (IBD). A hypothesis has assumed that a patient
				who is experiencing the active phase of IBD is at risk
				of having COVID-19 infection as the inflammation will
				increase the ACE2 expression. Results of studies with
				a small number of samples of patients with Crohn’s
				disease have demonstrated a little increase in DPP4
				and TMPRSS2 gene expression and reduced expression
				of ANPEP compared to the control. Therefore, we can
				speculate that IBD-associated inflammation itself does
				not increase the expression of factors that may allow
				the extrapulmonary SARS-CoV-2 transmission.¹⁰


				
				In Northern Carolina from March 4, 2020 to April
				14, 2020, 14,235 individuals were tested for SARS-CoV-2, 8.2% of whom tested positive. Among them, the
				prevalence of IBD was 1.2% (168/14,235), and among
				these 168 IBD patients, the prevalence of COVID-19 was
				3.0% (5/168). From this study using multivariate logistic
				regression analysis, only those aged >66 years was
				found to be independently associated with an increase
				risk of COVID-19.¹¹


				 

				
					The existence of the virus in the gastrointestinal tract

				
				As we have known, COVID-19 infection is caused by
				a virus named SARS-CoV-2. Similar to the SARS-CoV and
				MERS-CoV, this novel coronavirus is classified into the
				Betacoronavirus group.¹² Up to this point, researchers
				have identified that other than through the respiratory
				tract, nasopharyngeal swab, bronchoalveolar lavage,
				nasal swab, sputum, and blood, the virus can also be
				collected from fecal specimens.


				
				In a study of six patients with gastrointestinal issues,
				endoscopic evaluation and biopsy were performed,
				and the virus was found in several gastrointestinal
				sites, including the esophagus, stomach, duodenum,
				and rectum. Among them, assessment for virus from
				fecal specimens had also been performed, finding that
				52.4% of them had positive results of virus on their fecal
				specimens.¹³ Thus, it provides another confirmation
				that the virus can attach to the gastrointestinal tract
				and can be found in fecal specimens. In a study in
				Singapore, the virus was found in fecal specimens
				for 50% of cases; nevertheless, in COVID-19 patients
				with positive results in their fecal specimens, the
				gastrointestinal symptoms only manifested in half
				of the cases (Table 1).¹⁴ In a study evaluating the
				distribution of virus in various samples of the body,
				half of COVID-19-associated pneumonia patients who
				are also positive for COVID-19 also had the virus in their
				fecal specimens.¹⁵ The virus can be detected in 32.8% of
				COVID-19 cases, which indicates that the SARS-CoV-2
				virus can survive in human intestines and fecal route
				transmission may occur.¹⁶ In contrast, Lo et al¹⁷ detected
				90% of virus RNA COVID-19 from fecal samples using
				qualitative real-time reverse transcriptase-polymerase
				chain reaction assay.


				
				 

				
					
						
							Table 1.
						
						
							The positivity rate of RNA virus SARS-CoV-2 in fecal
							specimens						
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				In another study from China, a total of 19
				suspected cases’ stool samples were collected at
				Sichuan Provincial People’s Hospital (10 patients) and
				Sichuan Mianyang 404 Hospital (9 patients): among 9
				confirmed patients, 8 stool samples showed positive
				results for 2019-nCoV; interestingly, the virus could still
				be detected in stool samples from patients without
				diarrhea symptoms.¹⁸


				
				In addition to the findings in fecal specimens,
				the SARS-CoV-2 virus can also be identified using anal
				or rectal swab. Upon further evaluation, the rectal
				swab actually ranks second in positive detection rate.
				Therefore, rectal swab can be utilized in COVID-19 cases
				that have gastrointestinal manifestation. But more
				studies are urgently needed to better characterize the
				magnitude of SARS‐CoV‐2 viral persistence in feces
				and its potential for disease transmission and possible
				implications for COVID‐19 discharge and isolation
				policies in the future.


				
				In conclusion, gastrointestinal disorder has
				become the clinical manifestation of concern in
				COVID-19 infection, both as an early and as an additional
				symptom. From a pathophysiological point of view,
				the SARS-CoV-2 virus can obviously be found along
				the gastrointestinal tract, which is supported by the
				fact that the virus can be detected in fecal specimens.
				Moreover, anal or rectal swab may serve as a diagnostic
				tool for COVID-19 cases that have gastrointestinal
				symptoms.						
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