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Introduction

In December 2019, a series of pneumonia cases with
unknown etiology emerged in Wuhan, Hubei Province
of China (1-3). They were later identified to be caused
by Severe Acute Respiratory Syndrome Corona Virus 2
(SARS-CoV-2) (4). On February 11, 2020, the disease of
pneumonia caused by the novel coronavirus was officially
named Coronavirus Disease 2019 (COVID-19). By now,
the outbreak of COVID-19 has spread rapidly to more
than 150 countries worldwide. Epidemiological analysis
of COVID-19 revealed that most confirmed cases initially
developed fever and dry cough at the onset of illness, while
very few showing gastrointestinal symptoms (5). Hereby,
we report the clinical features as well as chest and abdominal
CT findings of a case of COVID-19 infection confirmed in
Jiangjunshan Hospital of Guizhou Province (a designated
branch of Guiyang Public Health Center in Guiyang, Guizhou

Province, for new coronavirus pneumonia treatment).

Case presentation

A 24-year-old man presented to the Changshun County
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People’s Hospital on February 5, 2020, with a 1-day history
of abdominal pain and diarrhea (three times a day), mild
cough, and running nose. He reported no previous history
of chronic diarrhea or inflammatory bowel disease. He
worked in Wuhan during the COVID-19 outbreak and
had not been to the Huanan Seafood Market. Considering
the epidemiological history, the patient was isolated
immediately and received computed tomography (CT) and
laboratory examinations. Blood test revealed leukopenia
{white blood cell count: 3.8x10°/L; normal range,
[4-10]x10°/L}. The first unenhanced chest CT imaging
(February 6, 2020) showed peripheral patchy ground-glass
opacities in the left lung (Figure 14). He was thus diagnosed
with highly suspected COVID-19 and given Oseltamivir
(75 mg) and Norfloxacin (0.3 g) twice daily. Then, based
on two real-time reverse-transcription polymerase chain
reaction (rRT-PCR) assays on the oropharyngeal swab
specimens, which were sampled on two consecutive days
(February 7 and 8), and both showed positive, he was
diagnosed with COVID-19 pneumonia. On February 10, the
patient’s diarrhea symptoms relieved, and a second CT scan
revealed a reduction of left pulmonary lesions (Figure 1B).
According to the suggestion of local Disease Control
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Figure 1 Unenhanced CT images of a 24-year-old COVID-19 patient. (A) The initial axial chest CT imaging (February 6, 2020) shows
peripheral ground-glass opacities in the lower lobe of the left lung without consolidation (yellow frame); (B) the second chest CT (February

10, 2020) reveals reduced volume and density of the left pulmonary lesion (yellow frame).
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Figure 2 The third unenhanced CT images of the patient (February 12, 2020). The coronal (A) and axial (B) CT images of the abdomen

reveal edema of intestinal wall in the distal ascending colon, transverse colon, and proximal colon in the descending colon (red arrows), with

no exudation in the surrounding fat space. Magnification of the local image of the axial image (B, red frame) shows that the intestinal wall of

the colon is swollen, layered, and the surrounding mesenteric vessels are slightly dilated. CT, computed tomography.

and Prevention Center (CDC), he was transferred to
Jiangjunshan Hospital of Guizhou Province.

At admission (February 11), he had a body temperature
of 36.4 °C, blood pressure of 125/80 mmHg, pulse of
78 beats/min, and a respiratory rate of 19 breaths/min. Both
lungs had normal auscultation assessments, and oxygen
saturation was 97% (when breathing ambient air). Blood
count revealed normal results for leukocytes (4.38x10°/L),
lymphocytes (1.15x10°/L), and neutrophils (2.62x10°/L).
The patient had slightly increased C-reactive protein
(16 mmg/L; normal range, <10 mmg/L) and erythrocyte
sedimentation rate (24 mm/h; normal range, <20 mm/h),
and mild hypokalemia (3.2 mmol/L; normal range,
3.5-5.5 mmol/L). Since the patient had dull pain in the
upper abdomen, CT examinations (February 12, the third
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scan after onset) of the chest and upper abdomen were
performed. Chest CT displayed small patchy ground-
glass opacities in the left lower lobe. Unenhanced upper-
abdomen CT revealed intestinal edema in the distal
ascending colon, transverse colon, and proximal colon in
the descending colon (Figure 2).

After 4 days of treatment with a combination of oral
lopinavir/ritonavir (200 mg/50 mg, 2 tablets at a time, once
daily) and interferon (50 pg, spray inhalation, twice daily),
the patient’s symptoms diminished. Follow-up chest and
abdomen CT scans (February 16) showed decreased density
of the ground-glass opacity in the left lower lobe, and the
intestinal edema of colonic walls substantially disappeared
(Figure 3). Subsequently, two sputum samples and one
anal swab rRT-PCR test (sampling interval >24 h) showed
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Figure 3 The fourth unenhanced CT images of the patient (February 16, 2020). (A) The ground-glass opacity in the lower lobe of the

left lung is almost absorbed; (B) the edema of intestinal wall in the transverse colon, ascending colon, and descending colon substantially

disappears, and the colon appears to normal (white arrows).

negative results for SARS-CoV-2 nucleic acid. The patient
was therefore discharged.

Discussion

As of March 24, 2020, more than 372,757 cases of
COVID-19 have been reported in more than 150 countries
and regions, including 16,231 deaths, causing a worldwide
pandemic (6). Compared to fever and cough that are
common symptoms of COVID-19, diarrhea and other
gastrointestinal symptoms are relatively rare (7-9). The case
reported here was a young man with a clear epidemiological
history, who complained gastrointestinal symptoms
(diarrhea and abdominal pain) with mild respiratory
problems. He was further diagnosed as COVID-19 by
nucleic acid test.

The symptoms caused by SARS-CoV-2 infection in
humans greatly resemble those by severe acute respiratory
syndrome coronavirus (SARS-CoV). Complete genome
sequencing found that SARS-CoV-2 shares 86.9%
nucleotide sequence identity with severe acute respiratory
syndrome-like coronavirus detected in bats (bat-SL-
CoVZC45, MG772933.1), indicating that SARS-CoV-2
belongs to the family of SARS-related coronavirus
(SARSr-CoV) (10). The SARS-CoV-2 enters the cell using
angiotensin converting enzyme II (ACE2) as its receptor,
a similar mechanism as that of SARS-CoV infection (11).
ACE2 is abundant in human pulmonary and intestinal
epithelial cells. Previous studies have suggested that ACE2
is primarily expressed on the small intestinal epithelial cells
on the lumen surface and less expressed in the colon (12).
Recent bioinformatics analysis indicated that ACE2 is not
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only expressed in the lung cells, but also highly expressed
in epithelial cells of esophagus, ileum, and colon (13). This
theoretically explained why gastrointestinal symptoms
are the main manifestation of some infected patients (14).
Moreover, although SARS-CoV-2 nuclei acid has also
been detected in the feces of confirmed patients, whether
COVID-19 can be transmitted through the fecal-oral route
remains controversial (15,16).

Currently, there are few reports on intestinal pathological
changes in COVID-19 patients. On February 16, 2020,
Liu et al. performed an autopsy on an 85-year-old severe
COVID-19 victim. Gross anatomy revealed slight effusion
in the abdominal cavity, normal color of the intestinal tract,
and dilatation and narrowing of segments of the small
intestine (with beaded changes) (17). However, the authors
were unsure whether the changes in the small intestine are
atypical or a common manifestation of COVID-19, and
more autopsy findings are required for confirmation. On
the other hand, this patient we reported had no previous
history of chronic diarrhea or inflammatory bowel disease,
and he initially presented with digestive tract symptoms.
Although abdominal CT examination was not performed at
the time of onset (possibly due to insufficient attention), the
colon-intestinal wall edema was shown from CT on day 7.
After standard anti-COVID-19 treatment, the clinical
symptoms were relieved, nucleic acid test turned negative,
and follow-up CT showed that the intestinal wall edema
of the colon disappeared. Therefore, it is reasonable that
the CT findings of the intestinal tract are associated with
COVID-19 infection.

According to the latest “Diagnosis and Treatment Plan of
Novel Coronavirus Pneumonia” (7th edition), pathological
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manifestations of the stomach and intestines in COVID-19
mainly include different degrees of degeneration, necrosis
and detachment of mucosal epithelium (18). The CT
findings of the patient suggested that the intestinal walls
of the ascending colon, transverse colon and descending
colon are thickened, swollen and stratified (which resemble
the changes of inflammatory bowel disease), which are
basically consistent with the pathological results. Therefore,
for confirmed COVID-19 patients with gastrointestinal
symptoms, abdominal CT scan may provide more evidence
for intestinal changes in the disease.

In conclusion, early identification and diagnosis of
COVID-19 patients with atypical clinical manifestations
is a great challenge for clinicians. If the epidemiological
history is concealed or not investigated clearly, the
COVID-19 patients who predominantly present with
gastrointestinal symptoms (e.g., diarrhea and abdominal
pain) may be easily misdiagnosed as common infectious
diarrhea. Therefore, in the current pandemic situation of
COVID-19, clinicians should be cautious to distinguish
patients with gastrointestinal symptoms as the initial or
primary manifestation.
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