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Abstract: This article by Sobirova G.N., «Gastroenterological Manifestations in Individuals
with Post-COVID Syndrome». Alongside the well-known respiratory symptoms of SARS-CoV-
2 infection, gastrointestinal complaints—particularly diarrhea, nausea, and vomiting—are
frequently reported. Evidence indicates that gastrointestinal dysfunction may result both from the
direct viral impact on the digestive tract and from secondary damage due to immune-mediated
responses.
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The global and regional implications of the SARS-CoV-2 pandemic continue to raise serious
concerns. Although vaccines have reduced public anxiety in some areas, COVID-19 remains a
major global health challenge, exacerbated by viral mutations and diverse clinical presentations.
Typical symptoms include fever, dry cough, dyspnea, fatigue, and chest heaviness, with some
patients presenting with myalgia, confusion, headache, or tachycardia at onset [1]. Early studies
reported Gl manifestations in only 1-3.8% of cases [2], while later research documented
significantly higher rates: diarrhea and nausea in 10.1% and vomiting in 3.6% of patients [3].
Diarrhea remains the most common GI symptom. During the 2003 SARS outbreak in Hong
Kong, one in five patients experienced stool irregularities [4,5]. Gastrointestinal symptoms
associated with MERS were reported in 11.5-32% of cases [6].

Multiple studies have described Gl involvement in COVID-19, including detection of SARS-
CoV-2 in fecal samples. Two major clinical investigations from China explored both symptom
prevalence and the presence of the virus in stool [7]. Jin X. et al. evaluated 74 patients with
diarrhea, nausea, and vomiting; 28% of them lacked respiratory symptoms. These patients tended
to have more severe disease, higher body temperature, and elevated aminotransferases compared
with those without GI symptoms (n=577). Overall, 11.4% of the entire cohort (n=651) showed
signs of liver or intestinal damage [7,8]. Another study by Lin L. et al. examined 95 patients,
revealing that 61.1% experienced Gl symptoms. The most frequent were diarrhea (24.2%),
nausea (17.9%), vomiting (4.2%), and liver dysfunction (32.6%). Remarkably, SARS-CoV-2
was detected in endoscopic biopsy specimens from the esophagus, stomach, duodenum, and
rectum in several patients, confirming the virus’s widespread presence throughout the digestive
tract. Viral RNA was found in 52.4% of fecal samples [9].

Xiao F. et al. analyzed 73 hospitalized patients and found that 53.4% had positive fecal tests
between days 1-12 of illness [10]. More than 20% continued to shed viral RNA in feces even
after nasopharyngeal tests turned negative. A Singapore study similarly reported detectable virus
in the feces of 50% of patients, though only half had diarrhea [11]. In rare cases, diarrhea may be
the initial or sole symptom, as reported in a 22-year-old patient with watery stools and low-grade
fever in the absence of respiratory complaints [12]. Current evidence suggests that
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gastrointestinal symptoms are common and that approximately 50% of infected individuals
demonstrate fecal viral shedding, although the relationship between symptoms and fecal
positivity remains unclear.

A key question concerns the mechanisms behind SARS-CoV-2-related GI manifestations and the
potential for fecal-oral transmission. Like SARS-CoV, SARS-CoV-2 enters host cells via
angiotensin-converting enzyme 2 (ACE2), an important regulator of intestinal inflammation
[13]. Notably, ACE2 expression is considerably higher in ileal and colonic enterocytes than in
pulmonary tissue [14]. Whether intestinal inflammation increases ACE2 expression—potentially
raising susceptibility in patients with inflammatory bowel disease—remains unknown. The
frequent detection of SARS-CoV-2 in feces and intestinal mucosa suggests active viral invasion
of ACE2-expressing cells. In many patients, fecal viral shedding persisted for an average of 11
days after respiratory clearance [15].

Additional studies have shown SARS-CoV-2 RNA in anal swabs and stool samples in 29-80%
of patients, with viral shedding lasting up to 49 days after symptom onset [16]. The viability of
the virus in feces remains a topic of debate. Some studies report live virus isolation from stools,
including in asymptomatic individuals or in patients without diarrhea [17-21]. These findings
indicate the potential for fecal-oral transmission, especially in areas with inadequate sanitation.

Literature suggests that GI symptoms result from both direct viral tropism for the digestive
system and immune-mediated tissue damage. The most widely discussed mechanisms include:

Direct viral tropism causing intestinal and hepatic injury. Cytokine storm, involving excessive
immune activation and systemic inflammation affecting the GI tract [22].

Adverse drug effects, including long-term use of antibiotics, antivirals, glucocorticoids, and
enteral nutrition [23]. Six meta-analyses including more than 53,000 COVID-19 patients were
reviewed.

Table 1. Meta-analysis of COVID-19 Patients with Gastrointestinal Symptoms

Number
of . . . Number
COVID- Gastrointestinal Diarrhea | Nausea/Vomiting Abdor_nmal of Reference
symptoms pain .
19 studies
patients
2,477 13% 7.8% 5.5% 2.7% 17 [24]
4,243 17.6% 12.5% 10.2% 9.2% 60 [25]
4805 | Not reported 7.4% 4.6% rep'\(‘)?:e . 29 [26]
5,601 9.8% 10.4% 7.7% 6.9% 37 [27]
17,776 20% 13% 8% 4% 108 [28]

Overall, meta-analyses did not demonstrate a clear association between Gl symptoms and
COVID-19 severity [30-32], though one study reported significant differences in abdominal pain
and anorexia between severity groups [33]. Larger regional studies are needed to draw firm
conclusions [34-39].

ACE2 receptors—highly expressed in alveolar cells, cardiomyocytes, hepatocytes,
cholangiocytes, endothelial cells, renal tubular cells, and neuroglia—are found in highest
concentrations in the ileal and colonic mucosa [40,41]. ACE2 plays an essential role in
maintaining epithelial integrity and balanced gut microbiota [42]. COVID-19 patients show
reductions in beneficial anaerobes (e.g., Faecalibacterium prausnitzii, Eubacterium rectale,
Bifidobacteria), with changes lasting 1-3 months after viral clearance [43,44]. Patients with
moderate to severe COVID-19 exhibit increased levels of conditional pathogens such as
Collinsella aerofaciens, Collinsella tanakaei, Morganella morganii, and Streptococcus infantis
[45]. Gut dysbiosis correlates with elevated intestinal inflammation and increased fecal
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calprotectin in patients with diarrhea [46]. The contribution of cytokine storm to intestinal
dysfunction is still debated [47].

Patients with Gl manifestations generally have a less favorable prognosis than those without
such symptoms [48]. A meta-analysis of 26 clinical studies (about 6000 patients) reported nausea
and vomiting in 7.8% of cases, with even higher rates (14.9%) recorded in Western countries
[22]. Another meta-analysis of 43 studies involving over 10,500 patients found diarrhea in 7.7%
[23]. Treatment strategies involve symptomatic therapy (e.g., dioctahedral smectite, loperamide),
probiotics when indicated, antispasmodics for abdominal pain, and rehydration to correct
electrolyte imbalance [32].

Conclusion

This review highlights important insights into the prevalence, etiology, and mechanisms of
COVID-19-related gastrointestinal involvement, which are vital for improving prevention,
clinical management, and therapeutic approaches. However, several key questions remain
unresolved:

» Why is SARS-CoV-2 detected in rectal swabs of asymptomatic individuals?
» Is ACE2 truly the primary mediator of viral entry into the Gl tract?
» How does the virus survive the highly acidic environment of the digestive tract?

Prolonged fecal shedding even after respiratory clearance suggests the need to consider stool
testing and strengthen infection-control measures. The presence of Gl symptoms may lead to
hospital admissions in non-infectious departments, increasing the risk of diagnostic delays and
further transmission. Clinicians must remain vigilant when encountering patients with
gastrointestinal symptoms and ensure timely evaluation and management.
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