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ABSTRACT
© [NEE COVID-19 is a viral disease that has plagued all countries as a pandemic. The range of the
Received: 15 Feb 2022 disease varies from mild and asymptomatic to severe and fatal. Individuals with COVID-19 have
Accepted: 07 Mar 2022 several clinical and paraclinical symptoms. In this study, gastrointestinal symptoms and laboratory

Available Online:010ct 2022 :  findings related to the COVID-19 virus were studied in patients referred to Allameh Bahloul
© Gonabadi Hospital (Gonabad, Iran).

In this descriptive/cross-sectional study, using a simple random sampling method,
235 patients with COVID-19 and gastrointestinal symptoms admitted to Allameh Bahloul Gonabadi
Hospital in Gonabad from 2019 to 2021 were selected and examined in terms of gastrointestinal
symptoms and laboratory findings due to COVID-19 virus.
[T The mean age of the patients was 59.62+20.12 years, among which 48.1% were male and 51.9%
were female. The most important gastrointestinal symptoms associated with COVID-19 were nausea
(45.1%), vomiting (16.6%), anorexia (14.5%), abdominal pain (14.0%), and diarrhea (8.9%) respectively.
Increase in lactate dehydrogenase (96.6%), aspartate transaminase (75.7%), prothrombin time (46.8%),
international normalized ratio (42.8%), and decrease in white blood count (25.7%), platelet count (23%),
and lymphocytes (68.5%) were the most important laboratory findings of COVID-19 positive patients.
Lung involvement (94.7%), weakness and lethargy (87.7%), body aches (83.8%), and shortness of breath
(76.6%) were the most common complaints of patients with COVID-19 and 83.8% of patients were
C-reactive protein.
[@TEIERY Gastrointestinal signs and symptoms, including nausea, vomiting, and anorexia were
common complaints in patients with COVID-19. Some chemical biomarkers, including white blood cell

Key words: © counts, erythrocyte sedimentation rate, partial thromboplastin time, international normalized ratio,
COVID-19, alanine transaminase, aspartate transaminase, lactate dehydrogenase, and serum ferritin were altered
Gastrointestinal ¢ in patients with COVID-19. An increase or decrease in each of the blood cells, inflammatory factors,
symptoms, and enzymes indicates the involvement and complication of a specific organ or tissue in the body. Lung
Laboratory findings  involvement is the most obvious, which can be seen with a computerized tomography scan.
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Introduction

n December 2019, a novel coronavirus known

as SARS-CoV-2 was spread as a highly con-

tagious pneumonia across China and quickly

throughout the world [1]. Since 2020, Iran has

been one of the first countries to be infected
with the virus [2]. Most of the SARS-CoV-2 infected pa-
tients develop a mild to moderate illness and the majority
of cases recover without hospitalization [3]. The clinical
spectrum and symptoms of COVID-19 are wide. Com-
mon symptoms are fever, dry cough, and fatigue, while
less common symptoms include pain, sore throat, diar-
rhea, conjunctivitis, headache, loss of sense of smell and
taste, rash on the skin, or discoloration of the fingers and
toes [4]. Although SARS-CoV-2 infection is mainly a
respiratory infection and pulmonary manifestations are
the main presentation, this infection is not limited to the
respiratory system and other organs can be affected. Re-
cent studies of COVID-19 showed that digestive symp-
toms are present in a significant number of patients and
recent observations with COVID-19 indicated that some
patients present digestive symptoms as the only presen-
tation of the illness without respiratory symptoms. An-
giotensin converting enzyme 2 (ACE2) has an important
role in cellular infection with the SARS-CoV-2 virus [5].
Several studies have revealed that the virus enters the host
target cells via ACE2. ACE? is expressed to be widely
available across tissues, but it is specific to the intestine
where it is enriched at nearly 100-fold higher levels com-
pared to respiratory organs [1]. SARS-CoV-2 can disrupt
ACE?2 activity and cause intestinal epithelium infection
by inducing cytotoxicity. Then, the virus can cause diges-
tive symptoms and viral shedding in stools [6]. Due to the
importance of COVID-19 infection in terms of its exten-
sive spread, as a significant pandemic, and high mortality
rate especially among high-risk patients, this descriptive,
cross-sectional study aims to investigate gastrointestinal
symptoms, laboratory findings, and imaging associated
with COVID-19 on patients referred to Allameh Bahloul
Gonabadi Hospital in 2019-2021.

Materials and Methods

This descriptive, cross-sectional single-center study was
conducted in Gonabad City, Iran. A total of 45 454 medi-
cal records of hospitalized COVID-19 patients in Bohlool
Hospital from 2019 to 2021 were examined. Of those,
911 subjects with gastrointestinal symptoms, and finally
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via the simple random sampling method, 235 patients
with COVID-19 and gastrointestinal symptoms were se-
lected and included in the present study. Patients with a
confirmative real-time polymerase chain reaction result
for SARS-CoV-2 infection were accepted for the study
and patients with incomplete information were excluded.

The data were extracted by using a demographic ques-
tionnaire and checklist for laboratory results from the
hospital-referred patients. The following information was
collected: demographic information (age and sex) along
with clinical, laboratory, and radiological findings. The
clinical data included primary clinical as well as gastro-
intestinal symptoms. Laboratory information included
complete blood count and routine blood biochemistry
information, such as white blood cell (WBC), platelets
(P1t), erythrocyte sedimentation rate (ESR), prothrombin
time (PT), partial thromboplastin time (PTT), internation-
al normalized ratio (INR), alanine transaminase (ALT),
aspartate aminotransferase (AST), lactate dehydrogenase
(LDH), C-reactive protein (CRP), and serum ferritin. Ra-
diological findings included diagnostic results of chest
computed tomography (CT) scans. Only the first labo-
ratory findings and CT scan results after hospitalization
were used in the present study.

Statistical analyses were performed using the SPSS
software, version 20 (SPSS Inc., Chicago, Ill., USA).
Quantitative variables were presented as central indica-
tors MeantSD and to describe qualitative variables, the
data were expressed as frequency (counts %).

Results

A total of 235 hospitalized patients with positive real-
time polymerase chain reaction result at Allameh Bahloul
Gonabadi Hospital (Gonabad, Iran) from 2019 to 2021
were included in this study. The age of the cases was
in the range of 1 to 97 years, with a Mean+SD age of
59.62+12.20 years (Table 1). The oldest age group
(16.2%) was 70-79 years old, and the gender split was
113(48.1%) men and 122(51.9%) women. The clinical
features are summarized in Table 1. The most common
symptoms were lethargy (87.7%), dyspnea (76.6%), and
fever (76.6%).
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Table 1. Demographic and clinical characteristics of COVID-19 patients

Characteristics MeanzSD/No. (%)
Age (y) 59.62+12.20
1-9 12(5.1)
10-19 7(3)

20-29 17(7.2)

30-39 21(8.9)

40-49 33(14)

Age distribution

50-59 35(14.9)
60-69 36(15.3)
70-79 38(16.2)
80-89 31(13.2)

90-99 5(2.1)
Male 113(48.1)

Gender distribution
Female 122(51.9)
Dyspnea 180(76.6)
Somatalgia 175(74.5)
Headache 179(76.2)
Symptoms

Fever 180(76.6)
Lethargy 206(87.7)
Nonproductive cough 175(74.5)

Acceptable gastrointestinal symptoms were defined as
nausea, vomiting, anorexia, abdominal pain, and diarrhea.
A total of 20.04% of patients had gastrointestinal symp-
toms. Nausea was the most common gastrointestinal
symptom which was reported in 45.1% of the patients,
followed by vomiting (16.6%). Only 9.8% of the patients
had diarrhea (Table 2).

According to Table 3, the increased LDH (96.6), CRP
and ECR (83.8), AST (75.7), PT (46.8), and INR (42.8),
followed by decreased WBC (25.7%), PLt (23%), and
lymphocytes (68.5%) were the most important laboratory
findings of COVID-19 patients (Table 3). CRP results
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were negative in 60 patients (25.5%), one plus (1+) posi-
tive in 63 patients (26.8%), two plus (2+) positive in 70
patients (29.8%), and three plus (3+) positive in 42 pa-
tients (17.9%), according to serology (Figure 1).

Of 235 study participants, 170 patients had a chest CT
scan and of these, 9 patients (3.5%) with no lung involve-
ment and 161 patients (94.7%) had varying degrees of
lung involvement.

Discussion
Given the importance of clinical symptoms, laboratory

findings, and imaging data as critical knowledge that should
be studied when a new infectious disease emerges [7], we
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October 2022. Vol 28. Issue 4

Internal Medicine Today

Table 2. Prevalence of gastrointestinal symptoms in COVID-19 patients

Gastrointestinal Symptoms No. (%)
Nausea 106(45.1)
Vomiting 39(16.6)
Anorexia 34(14.5)
Abdominal pain 33(14)
Diarrhea 23(9.8)
Total 235(100)

conducted this study on hospitalized COVID-19 patients at
Allameh Bahloul Gonabadi Hospital (Gonabad, Iran) from
2019 to 2021. In the present study, 51.9% of the patients
were female and no statistically significant difference was
observed between the frequency of male and female which
was a contrast to the results of previous studies. Previous
research showed that male subjects are more susceptible to
the disease than females [8-11]. Several studies showed that

Table 3. Laboratory findings in COVID-19 patients
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different gastrointestinal symptoms were part of the clini-
cal manifestation of SARS-CoV-2 infection [11-14]. In the
present study, the prevalence of gastrointestinal symptoms
among COVID-19 patients was 20.04%, and the most com-
mon gastrointestinal symptom in these subjects was nausea
(31.6%) followed by vomiting (17.8%) and anorexia (9.9%).
This is while some studies have reported diarrhea as the most
common manifestation [11]. The most important labora-

No. (%)
Parameters Total
Increased Normal Decreased
WBC (cells/pL) 36(15.3) 141(60.0) 58(25.7) 235
Plt (/pL) 8(3.4) 173(73.6) 54(23.0) 235
ESR (mm/hour) 197(83.8) 38(16.2) 0(0) 235
PT (s) 110(46.8) 115(49.0) 10(4.2) 235
PTT (s) 20(13.3) 128(85.3) 2(1.3) 150
INR 3(42.8) 2(28.6) 2(28.6) 7
ALT (U/L) 112(47.7) 123(52.3) 0(0) 235
AST (U/L) 178(75.7) 57(24.3) 0(0) 235
LDH (U/L) 227(96.6) 0(0) 235
Ferretin (ng/mL) 7(24.1) 18(62.1) 4(13.8) 29
Lymphocyte (cells/pL) 14(6.0) 60(25.5) 161(68.5) 235
CRP (mg/L) 197(83.8) 60(25.5) 0(0) 235
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Abbreviations: WBC: White blood cell; Plt: Platelets; ESR: Erythrocyte sedimentation rate; PT: Prothrombin time; PTT: Partial thrombo-
plastin time; INR: International normalized ratio; ALT: Alanine transaminase; AST: Aspartate aminotransferase; LDH: Lactate dehydroge-

nase; CRP: C-reactive protein.
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Figure 1. C-reactive protein test results in COVID-19 patients

tory findings observed in our study were elevated levels of
CRP, ESR, and LDH in COVID-19 patients. In the present
study, ECR and CRP were increased in 83.8% of patients. A
meta-analysis involving 21 studies conducted by Henry et
al. showed that ESR and CRP were significantly elevated in
patients with severe COVID-19 [15]. The study by Fei et al.
in 2020 indicated that COVID-19 patients were associated
with high levels of ESR, CRP, and LDH [16]. CRP plays
a positive role in the inflammatory response and helped the
human body to have non-specific resistance to overcome the
virus. As a result, infectious diseases are on the rise. Consis-
tent with our findings, recent studies show that SARS-CoV-2
infection caused a significant increase in CRP and CRP that
leads to an increase in ESR. CRP as an acute inflammatory
factor, has a crucial role in the diagnosis and treatment of
infectious diseases and ESR is the most powerful factor that
has heretofore been identified to predict COVID-19 infec-
tion progression of patients. In this study, LDH is the most
frequently elevated (96.6%). According to the Zhang study
in 2020 on the laboratory findings of COVID-19, the lev-
els of LDH in 46.2% of patients with COVID-19 increased.
Therefore, it can be concluded that the level of LDH in the
patients is an independent risk factor for SARS-CoV-2 [17].
Leukocytosis and leukopenia are often observed in patients
with COVID-19. In the study of Yamada et al., it was report-
ed that leukocytosis was associated with severe COVID-19
infection and it could be a biomarker to predict severe CO-
VID-19. Meanwhile, leukopenia is associated with a good
prognosis of COVID-19 infection [18]. In the present study,
in terms of WBC variation in COVID-19 patients, 25.7%
had decreased WBC (leukopenia) and 15.3% had increased
WBC (leukocytosis). WBC variation in COVID-19 patients
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could be different because of the severity of the illness (hos-
pitalization or outpatient) and the presence or absence of
clinical manifestations that may explain the fluctuations re-
ported in our study and other studies. In our study, 68.5% of
patients showed a decreased count of lymphocytes which is
consistent with the results of Wang et al. (72% of COVID-19
patients with lymphocytopenia) [ 19]. A meta-analysis study
of Huang et al. showed that the counts of lymphocyte sub-
sets are significantly decreased in severe COVID-19 illness
and lymphocytopenia is a dependable indicator of primary
SARS CoV-2 infection [20]. Fan et al. reported abnormal
liver tests (increased levels of ALT, AST, GGT, ALP, and
TBILI) in COVID-19 patients for the first time [21]. In our
study, the rate of increased AST and ALT in COVID-19 pa-
tients was 45.7% and 47.7%, respectively. Thrombocytope-
nia was observed in 23% of the patients in our study. Accord-
ing to the study by Karimi Shahri et al., thrombocytopenia is
commonly found in 5% to 40% of patients with COVID-19
[22]. A chest CT scan is useful in determining the diagnosis
and prognosis of COVID-19 [23]. Of235 study participants,
170 patients had a chest CT scan and of these, 9 patients
(3.5%) with no lung involvement and 161 patients (94.7%)
had varying degrees of lung involvement. Lung involvement
is the most obvious symptom, which can be seen with a CT
scan. A total of 75 patients in the current study did not have
a lung CT scan which demonstrates a limitation of our study.
This study examined clinical symptoms and laboratory find-
ings data of COVID-19 in hospitalized patients, which has
value for planning to provide health care and preventive in-
terventions along with subjects for future research.

Mohammadzadeh A, et al. Investigating Gastrointestinal Symptoms and Laboratory Findings Related to COVID-19. Intern Med Today. 2022; 28(4):434-447.
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Conclusion

The COVID-19 infection may present with various gas-
trointestinal manifestations in patients. This descriptive,
cross-sectional study showed that gastrointestinal symp-
toms, including nausea, vomiting, and anorexia, are com-
mon complaints in patients with COVID-19, and the most
common laboratory findings in patients with COVID-19
were increased LDH, CRP, ESR, and AST and decreased
WBC, PLT, and lymphocytes. Lung involvement is the
most obvious, which can be observed with a CT scan.
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