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ABSTRACT

Background: Our study aimed to present the general characteristics of patients in our country with coronavirus disease 2019 (COVID-19)
having gastrointestinal system symptoms and the effects of gastrointestinal system symptoms on prognosis in the light of literature.
Methods: This retrospective single-center study included patients who tested positive for COVID-19 in polymerase chain reaction test
and were treated as symptomatic inpatients between April 1, 2020, and May 15, 2020, at the Bursa City Hospital in Turkey.

Results: In our study, 292 patients with positive COVID-19 polymerase chain reaction test and symptoms were included to investigate
the effect of gastrointestinal system symptoms in COVID-19 patients. Patients with at least 1 gastrointestinal system symptom were
named group 1, and patients with no gastrointestinal system symptoms were named group 2. Compared with group 1 (145 patients),
group 2 (147 patients) had patients with significantly older age (P =.010) and significantly higher rates of intensive care unit admission
(P =.023), intubation (P =.021), and exitus (P = .004). The white blood cell count (P =.001) and C-reactive protein (P =.001) values were
significantly higher in group 2 than in group 1.

Conclusion: COVID-19 is primarily a disease with respiratory symptoms, but gastrointestinal system symptoms are also seen. In our
study, we found that patients with gastrointestinal system symptoms had a better prognosis. The reason for this may be the early
hospitalization of the patients due to gastrointestinal system symptoms and the early initiation of treatment. However, comprehensive
studies are still needed to elucidate this further.
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INTRODUCTION

The new coronavirus 2019 disease (COVID-19) initially
appeared in Wuhan, China, in December 2019 and
turned into a global pandemic affecting China first fol-
lowed by the whole world. It was declared a pandemic
by the World Health Organization on March 11, 2020.
The disease spread rapidly all over the world, infected
millions of people, and resulted in a large number of
casualties.

Patients with COVID-19 mostly present with respiratory
system symptoms, such as fever, cough, and shortness
of breath. Although COVID-19 commonly causes respi-
ratory symptoms, some patients also present with non-
respiratory symptoms. Some of these symptoms are
gastrointestinal system (GIS) symptoms, such as nausea,
vomiting, abdominal pain, and diarrhea." In a study by
Klopfenstein et al?> diarrhea was most frequently used as
the fifth symptom.

The clinical picture of COVID-19 infection can range
from mild to critical in terms of severity; a total of 81%
of the patients had a mild iliness, 14% had a severe ill-
ness, and 5% had a critical illness.® Patients over the age
of 65, as well as those with hypertension, diabetes mel-
litus, malignancy, chronic respiratory system diseases,
and a history of cardiovascular disease, are at risk in
terms of the severity of the disease.* In a study including
204 cases based in China, it was seen that GIS symptoms
were more pronounced as the severity of the disease
increased.® However, in another study in New York that
included 150 patients, GIS symptoms were detected
in 31 patients and no relationship was found between
GIS symptoms and mortality, hospitalization rate, and
intubation.®

Sometimes, COVID-19 may present only with GIS symp-
toms without showing any respiratory symptoms. Recent
studies on COVID-19 indicate that there is a relationship
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between gastrointestinal damage and severe acute respi-
ratory syndrome coronavirus-2 (SARS-CoV-2) infection.”®

Angiotensin-converting enzyme 2 (ACE2), a zinc metal-
lopeptidase, is a receptor commonly found on the surface
of endothelial and epithelial cells. The SARS-CoV-2 virus
enters the cell through the ACE2 receptors on the cell
surface. After the virus binds to the ACE2 receptor and
the ACE2-virus complex enters the target cell, the virus
RNA is released into the cytoplasm and viral replication
begins.® Recent studies have shown that the ACE2 recep-
tor required for cells infected with COVID-19 is highly
expressed not only in the lungs but also in absorptive
enterocytes in the ileum and colon.'®" Angiotensin-con
verting enzyme 2 expression levels are much higher in the
GIS than in the lungs.”? The GIS tropism of SARS-CoV-2is
also supported by evidence of high levels of calprotectin,
a protein marker for intestinal inflammation.’® Although
stomach acid can significantly reduce the lifespan of the
virus, SARS-CoV-2 can potentially travel to the duode-
num and distal small intestine. This makes the GIS a tar-
get for the virus."

Severe acute respiratory syndrome  coronavi-
rus-2 was successfully isolated from stool samples
of COVID-19 patients.’™® In a study conducted with
74 patients, the respiratory samples remained posi-
tive for SARS-CoV-2 RNA for an average of 16.7 days
from the onset of the symptoms in 41 (55%) of the
patients whose stool samples were positive for SARS-
CoV-2 RNA. The stool samples of the same patients,
however, remained positive in polymerase chain reaction
(PCR) tests for 27.9 days on average."” It is of interest in
terms of fecal-oral transmission that the stool samples of
COVID-19 patients are positive even after the symptoms
have completely disappeared. Moreover, it should be kept
in mind that GIS involvement leads to higher viral load
and/or prolonged viral transmission, allowing the virus to
spread to other organs.'®

Main Points

Respiratory symptoms may be accompanied by
gastrointestinal system (GIS) symptoms at different rates
in coronavirus disease 2019. Sometimes patients may
present with only GIS symptoms.

Gastrointestinal involvement is seen in young patients and
is associated with a good prognosis.

Early hospitalization due to GIS symptoms and early
initiation of treatment may have positively affected the
prognosis of the disease.

In a study conducted with 59 patients with COVID-19 in
Hong Kong, 9 patients (15.3%) were found to have stool
PCR positivity. In the same study, patients without diar-
rhea had stool PCR positivity, although at a lower rate.
The median viral load of RNA in the stool was higher in
individuals with diarrhea compared with those with-
out diarrhea (5.1 log,, copies/mL vs. 3.9 log,, copies/mL;
P =.06)." This indicates that the virus may be present in
the GIS without causing diarrhea. In a patient with typi-
cal covid pneumonia on thorax CT and negative multiple
nasopharyngeal and oropharyngeal PCR results, the pres-
ence of viral SARS-CoV-2 was confirmed by stool PCR
alone.?° In a meta-analysis involving 8136 patients for the
detection of SARS-CoV-2 using reverse transcriptase-
PCR in different types of clinical specimens, the widely
used nasopharyngeal PCR was found to have a moderate
PR (positive reproductive value) of 45.5%. In the same
meta-analysis, bronchoalveolar lavage had the highest
PR (91.8%), followed by rectal swab (87.8%) and sputum
(68.1%).2"

Coronavirus disease 2019 may not be initially considered
as the diagnosis in patients who are admitted to the hos-
pital with only GIS symptoms. For this reason, there is
usually a delay in the diagnosis of the disease and time
until the first respiratory symptoms appear. This makes
these patients a potential source of viral transmission.
Therefore, GIS symptoms are particularly important in
COVID-19.22

MATERIALS AND METHODS

The study was designed as a retrospective single-center
study. The present study included patients who applied
to the Bursa City Hospital in Turkey on April 1, 2020, and
May 15, 2020, whose nasopharyngeal samples tested
positive for SARS-CoV-2 in the PCR test, who had at
least 1 COVID-19 symptom, and who were hospitalized
or admitted to the intensive care unit (ICU) for treat-
ment. Pregnant patients and patients aged <18 years
were excluded from the study. A total of 292 patients
who met the inclusion criteria were included in the study.
The patients’ files were reviewed to obtain and record
data regarding their demography, complaints, hospital-
ization information, chest computed tomography (CT),
and laboratory results. Official approval for the study was
received from the Ministry of Health on May 19, 2022,
with the number 2020-05-15T15_27_14 and from the
Bursa City Hospital Ethics Committee with the number
2020-4/4 on July 29, 2020. The study was conducted in
accordance with the Declaration of Helsinki.
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Patients with at least 1 GIS symptom were included in
group 1 and those without any GIS symptoms in group
2. Diarrhea, abdominal pain, nausea, and vomiting were
recorded as GIS symptoms. Defecation at least 3 times
a day was defined as diarrhea. Fever, weakness, muscle
pain, headache, cough, respiratory distress, sore throat,
loss of appetite, and an inability to taste and smell were
recorded as non-gastrointestinal symptoms.

Statistical Analysis

All analyses were performed on Statistical Package for the
Social Sciences software version 21 (IBM Corp.; Armonk,
NY, USA). Kolmogorov-Smirnov test was used for nor-
mality control. Data were presented as mean + stan-
dard deviation or median value (first quarter to third
quarter) for normally distributed continuous variables
and as frequency (percentage) for categorical variables.
Normally distributed variables were analyzed using the
independent samples t-test. Variables with non-normal
distribution were analyzed using the Mann-Whitney
U test. Categorical variables were analyzed using Chi-
square tests or Fisher's exact tests. Values of P < .05 were
considered statistically significant.

RESULTS

We included 292 patients who tested positive for
COVID-19 in the PCR test and presented with at least
1 COVID-19 symptom. Of these, 144 (49.32%) patients
were male and 148 (50.68%) were female. The mean age
was 51.28 + 16.81 (19-95). The most common comor-
bidities were hypertension (27.40%), diabetes melli-
tus (16.44%), heart disease (12.33%), and 169 (56.1%)
patients did not have any chronic disease (Table 1).

The most common symptoms were fatigue (197,67.47%),
cough (171,58.56%), and fever (160, 54.79%). In addition,
142 (48.63%) patients had myalgia, 138 (47.26%) had
loss of appetite, 117 (40.07%) had shortness of breath,
99 (33.90%) had diarrhea, 91 (31.16%) had dysgeusia,
89 (30.48%) had headache, 85 (29.11%) had nausea, 77
(26.37%) had anosmia, 56 (19.18%) had sore throat, 54
(18.49%) had vomiting, and 51 (17.47%) had abdominal
pain (Figure 1).

Computed tomography of the chest was available for all
patients included in the study. A total of 232 (79.45%)
patients had chest CT findings associated with COVID-
19, 59 (20.21%) were admitted to the ICU, 24 (8.22%)
were intubated, and 25 (8.56%) died. The mean

Table 1. General Findings of the Patients

Age 51.28 + 16.81
Gender Male 144 (49.32%)
Female 148 (50.68%)

Comorbidities Hypertension
Diabetes mellitus
Heart diseases
Renal diseases
Malignancy
Neurologic diseases
COPD
Rheumatic diseases

Symptoms Fever
Fatigue
Myalgia

Headache
Cough
Dyspnea
Sore throat
Anosmia
Ageusia

Loss of appetite
Diarrhea

Abdominal pain
Nausea

Vomiting
Groups Group 1
Group 2
CT findings
Stay in ICU
Intubated

CT, ICU, Intubation

Outcome Discharged
Exitus

Length of stay in ICU
(days)

Length of stay

Length of stay in
hospital (days)

WBC (x1000)
Lymphocyte (x1000)

Laboratory finding

80 (27.40%)
48 (16.44%)
36 (12.33%)
11 (3.77%)
5 (1.71%)
14 (4.79%)
22 (7.53%)
9 (3.08%)
160 (54.79%)
197 (67.47%)
142 (48.63%)
89 (30.48%)
171 (58.56%)
117 (40.07%)
56 (19.18%)
77 (26.37%)
91 (31.16%)
138 (47.26%)
99 (33.90%)
51 (17.47%)
85 (29.11%)
54 (18.49%)
145 (49.66%)
147 (50.34%)
232 (79.45%)
59 (20.21%)
24 (8.22%)
267 (91.44%)
25 (8.56%)
11 (4-15)

11 (6-16)

5.92 (4.54-7.55)
1.33 (0.95-1.84)

Hemoglobin 13.39+1.84
AST 23.25 (18.00-33.10)
ALT 19 (13-29)
CRP 14.10 (4.50-43.25)

COPD, chronic obstructive pulmonary disease; CT, computed tomography;
ICU, intensive care unit; WBC, white blood cell; AST, aspartate transaminase;
ALT, alanine transaminase; CRP, C-reactive protein.
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hospitalization duration of all patients was 11 (2-74) days
(Table 1).

We divided the patients into 2 groups as group 1
(145 patients) with at least 1 GIS symptom and group 2
(147 patients) without any GIS symptoms. The patient’s
age was significantly higher in group 2 compared with
group 1 (P =.010) (Figure 2). Additionally, the ICU admis-
sion rate (P = .023), the percentages of intubation
(P =.021), and exitus (P = .004) were significantly higher
in group 2 than in group 1 (Figure 3).

White blood cell (WBC) (P = .001) and C-reactive pro-
tein (CRP) (P = .001) values were significantly higher in
group 2 patients compared with group 1 patients. There
was no significant difference between the 2 groups in
terms of sex, comorbidities, chest CT findings, length of
hospital stay, and number of days spent in the ICU, as well
as lymphocyte, hemoglobin, and values of aspartate and
alanine aminotransferases (Table 2).
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Figure 1. General symptoms.
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Figure 3. Group 1 and group 2 stay in ICU, intubation, and exitus.
ICU, intensive care unit.

The demographic data and clinical characteristics of the
patients were compared in terms of each GIS symptom.
A total of 99 (33.90%) patients had diarrhea. The mean
age of the patients with diarrhea was 45.30 + 13.49. The
age of patients with diarrhea was significantly lower than
those without diarrhea (P <.001). There was no significant
difference between patients with and without diarrhea in
terms of sex, CT findings, ICU admission, intubation rate,
exitus rate, length of stay in the ICU, and hospitalization
duration (Table 3).

Fifty-one (17.47%) patientshad abdominal pain. The mean
age of patients with abdominal pain was 46.65 + 15.46.
Age was significantly lower in patients with abdominal
pain than those without abdominal pain (P = .030). The
percentage of men among those with abdominal pain was
significantly lower than among those without abdomi-
nal pain (P = .040). There was no significant difference
between patients with and without abdominal pain in
terms of CT findings, ICU admission, intubation rate, exi-
tus rate, length of stay in the ICU, and duration of hospi-
talization (Table 3).

Eighty-five (29.11%) patients had nausea. The mean age
of the patients with nausea was 47.14 + 16.49. The age
of patients with nausea was significantly lower than those
without nausea (P =.007). The percentage of men among
those with nausea was significantly lower than those
without nausea (P =.011). There was no significant differ-
ence between patients with and without nausea in terms
of CT findings, ICU admission, intubation rate, exitus rate,
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Table 2. Group 1 and Group 2 Comparison

Group 1 (n=145) Group 2 (n=147) P
Age 48.74 +15.93 53.79 +17.32 .010
Gender Male 65 (44.83%) 79 (53.74%) 128
Female 80 (55.17%) 68 (46.26%)
Comorbidities Hypertension 39 (26.90%) 41 (27.89%) 953
Diabetes mellitus 18 (12.41%) 30 (20.41%) .092
Heart diseases 17 (11.72%) 19 (12.93%) .893
Renal diseases 5 (3.45%) 6 (4.08%) 1.000
Malignancy 1(0.69%) 4 (2.72%) .371
Neurologic diseases 7 (4.83%) 7 (4.76%) 1.000
COPD 13 (8.97%) 9 (6.12%) 485
Rheumatic diseases 5(3.45%) 4 (2.72%) 749
CT, ICU, Intubation CT findings 112 (77.24%) 120 (81.63%) 353
Stayin ICU 21 (14.48%) 38 (25.85%) .023
Intubated 6 (4.14%) 18 (12.24%) .021
Outcome Discharged 140 (96.55%) 127 (86.39%) .004
Exitus 5 (3.45%) 20 (13.61%)
Length of stay Length of stay in ICU 11 (8-15) 8.5 (3-14) 126
Length of stay in hospital 11 (7-16) 11 (6-17) 744
Laboratory finding WBC (x1000) 5.58 (4.12-6.90) 6.24 (5.03-8.15) .001
Lymphocyte (x1000) 1.32 (0.96-1.83) 1.39 (0.95-1.84) 871
Hemoglobin 1322 +1.74 13.65+1.92 124
AST 23.5(17.7-31) 23 (18-37) 446
ALT 20 (13-31) 19 (13-29) 875
CRP 9.6 (4-27.4) 19 (5.9-57.7) .001

COPD, chronic obstructive pulmonary disease; CT, computed tomography; ICU, intensive care unit; WBC, white blood cell; AST, aspartate transaminase;

ALT, alanine transaminase; CRP, C-reactive protein.
P < 0.05 values are statistically significant and also highlighted in bold.

length of stay in the ICU, and duration of hospitalization
(Table 3).

Fifty-four (18.49%) patients had vomiting. The mean age
of patients with vomiting was 51.35 + 18.45. There was
no significant difference between patients with and with-
out vomiting in terms of age, sex, CT findings, ICU admis-
sion, intubation rate, exitus rate, length of stay in the ICU,
and duration of hospitalization (Table 3).

DISCUSSION

Although COVID-19 presents with respiratory symptoms,
a considerable number of patients may also present
with GIS symptoms. Gastrointestinal system involve-
ment is a known feature in coronavirus infections, and

GIS symptoms have been observed to predominate in
SARS and Middle-east respiratory syndrome outbreaks
in the past.?® A meta-analysis that investigated the gen-
eral characteristics of COVID-19 in China and included
the data of 1099 patients found that the most com-
mon symptoms were cough (67.8%), fever (43.8%), and
fatigue (38.1%).2* In our study, the most common symp-
toms were fatigue (67.47%), cough (58.56%), and fever
(54.79%). Fatigue was pronounced in our population.
Additionally, the mean age of the patients in the same
meta-analysis was 47.0, whereas it was 51.28 in our study.

Our study aimed to investigate the general charac-
teristics of GIS involvement and its relationship with
the prognosis of the disease. Studies investigating GIS
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Table 3. Gastrointestinal Symptoms

Diarrhea Abdominal Pain Nausea Vomiting
Absent Present Absent Present Absent Present Absent Present
(n=193) (n=99) P (n=241) (n=51) P (n=207) (n=85 P (n=238) (n=54) P
Age 5435+ 4530+ <.001 5227+ 46.65+ .030 5299+ 4714+ .007 5127+ 5135+ .974
17.53 13.49 16.94 15.46 16.68 16.49 16.45 18.45
Male 99 45 .345 126 18 .040 112 32 011 122 22 213
(51.30%) (45.45%) (52.28%) (35.29%) (54.11%) (37.65%) (51.26%) (40.74%)
Female 94 54 115 33 95 53 116 32
(48.70%) (54.55%) (47.72%) (64.71%) (45.89%) (62.35%) (48.74%) (59.26%)
CT findings 157 75 .334 195 37 249 169 63 .198 187 45 .552
(81.35%) (75.76%) (80.91%) (72.55%) (81.64%) (74.12%) (78.57%) (83.33%)
Stay in ICU 42 17 441 50 9 757 48 11 .069 48 11 1.000
(21.76%) (17.17%) (20.75%) (17.65%) (23.19%) (12.94%) (20.17%) (20.37%)
Intubated 18 6 461 20 4 1.000 21 3 102 21 3 .587
(9.33%) (6.06%) (8.30%) (7.84%) (10.14%) (3.53%) (8.82%) (5.56%)
Discharged 173 94 189 219 48 .588 185 82 .082 216 51 .589
(89.64%) (94.95%) (90.87%) (94.12%) (89.37%) (96.47%) (90.76%) (94.44%)
Exitus 20 5(5.05%) .189 22 3 .588 22 3 .082 22 3(56.56%) .589
(10.36%) (9.13%)  (5.88%) (10.63%) (3.53%) (9.24%)
Length of 9.5 11(8-14) .261 9.5 13 123 8.5 13 215 9.5 11 424
stay in ICU (3-15) (3-15) (11-14) (3.5-14.5) (11-15) (8.5-15)  (10-14)
(days)
Length 11(6-17) 11(7-14) .426 11(6-17) 11(6-15) .685 11(6-17) 11(7-16) .666 11(6-16) 12(9-17) .059
of stay in
hospital
(days)

CT, computed tomography; ICU, intensive care unit.
P < 0.05 values are statistically significant and also highlighted in bold.

symptoms report varying rates of symptoms. A meta-
analysis showed that GIS symptoms were present in
1 out of 5 patients.?> According to another meta-analy-
sis, although gastrointestinal symptoms were reported
in 15% of COVID-19 patients and liver damage in 19%
of patients, approximately 10% of patients in the same
study presented with gastrointestinal symptoms alone
without any respiratory complaints. It was observed that
as the severity of the disease increased, digestive symp-
toms and liver damage became more pronounced.?® In our
study, the number of patients with at least 1 GIS symp-
tom was 145 (0.496 %) and the number of patients with-
out GIS symptoms was 147 (0.503%), and the number
of patients with GIS symptoms was higher than that
observed in literature. This higher number may be attrib-
uted to a tendency of hospitalizing as many PCR-positive
patients as possible in the country for ensuring isolation
and preventing the spread during the period of the study.

Previous studies report varying results on whether there
is a relationship between GIS symptoms and disease

severity. A study investigating the GIS findings of hos-
pitalized COVID-19 patients found no significant dif-
ference between patients with at least 1 GIS symptom
and no GIS symptom in terms of hospitalization duration
as well as intubation and exitus rates.® Another meta-
analysis concluded that GIS symptoms and the presence
of elevated liver enzymes were not related to mortal-
ity or ICU admission.?” A study by Avci et al®® in Turkey
found that the severity of COVID-19 and the presence
of GIS symptoms were related to each other, con-
cluding that the presence of Gl symptoms results in
a 7.2-fold increased probability of increased disease
severity. In our study, there was no difference between
the 2 groups in terms of hospitalization and ICU stay
durations. However, the rates of admission to the ICU
(P =.023), intubation (P =.021), and exitus (P =.004) in
group 2 patients were significantly higher than those in
group 1 patients. In addition, it was observed that the
mean ages of the group 1 patients was lower than those
in group 2 patients (P = .010). When we looked at each
of the GIS symptoms separately, the mean ages of the
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patients with diarrhea, abdominal pain, and nausea were
significantly lower. When laboratory findings were com-
pared, it was observed that the WBC and CRP values of
group 1 patients were significantly lower than that of
group 2 patients. There was no difference between the
2 groups in terms of comorbidities. This study concluded
that patients with GIS symptoms had less disease sever-
ity and better prognosis. However, more comprehensive
studies are needed on this subject.

A study investigating the clinical characteristics of
COVID-19 patients with GIS symptoms reported that as
the severity of the disease increased, the digestive symp-
toms became more pronounced, which was attributed to
a lack of initial presentation of typical respiratory symp-
toms in patients with extrapulmonary symptoms leading
to a delay in the diagnosis and worsening of prognosis.® In
our study, it was observed that patients with GIS symp-
toms had a better prognosis. At the time of the study,
all COVID-19 PCR-positive patients in our country were
hospitalized for isolation, regardless of their clinic. In our
hospital, patients with mild respiratory symptoms were
hospitalized only because they were PCR-positive. No
studies have been conducted between the viral load of
the patients and their clinic. Antiviral treatment, oxygen
support and, if necessary, additional treatments were
started in line with current information. Early initiation
of treatment may have prevented clinical worsening in
patients with GIS symptoms. This may explain the better
prognosis of patients hospitalized with GIS symptoms in
our study.

In a meta-analysis by Weibiao et al?® patients with
abdominal pain were found to be associated with a 2.8-
fold increased severity of illness. The same meta-analysis
also found that the relationship between diarrhea and the
severity of the disease was regionally different, and the
relationship between nausea or vomiting and the severity
of the disease was limited. In our study, when GIS symp-
toms were examined 1 by 1, no significant difference was
observed in terms of the prognosis of the disease.

Pregnant women and patients under the age of 18 were
not included in the study because the approach was dif-
ferent. In addition, since the study belongs to the early
period of the pandemic, the tendency of patients to be
hospitalized early for isolation at that time may have
caused the number of patients with GIS symptoms to be
high. These are the limitations of our study, but we think
that they do not affect the results too much.

In conclusion, there are few studies in Turkey evaluating
the frequency of GIS symptoms and their relation with
prognosis in COVID-19 patients. Therefore, there are lim-
ited data in this regard in Turkey. In COVID-19, respira-
tory symptoms can be accompanied by GIS symptoms
at different rates. Sometimes patients may present only
with GIS symptoms. Therefore, COVID-19 infection
should be considered as a diagnosis in patients with GIS
symptoms during the pandemic, and clinicians should
be aware that COVID-19 patients may also present only
with diarrhea and nausea. This may aid in early diagno-
sis and early treatment of the disease and prevention of
transmission. In addition, it is important to take measures
to prevent transmission by raising awareness regarding
this among healthcare professionals. We believe that our
study will contribute to the existing data on Turkey and
in literature.
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