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Abstract
Background and aim. Gastrointestinal manifestations in COVID-19 have been 
frequently acknowledged by clinicians and scientists. However, their clinical 
significance and potential influence on the disease outcome is not entirely 
elucidated. In this study we aim to evaluate gastrointestinal involvement, both 
digestive symptoms and liver-related changes in hospitalized COVID-19 patients 
in correlation to the presence or absence of underlying liver disease and rate of 
mortality. 
Methods. We performed a retrospective cohort study of COVID-19 patients, 
consecutively admitted in a hospital from Chisinau, between September 3, 2020 and 
May 31, 2021. Data on clinical symptoms and laboratory findings were collected 
from electronic clinical records. The cohort was divided into two groups, with and 
without pre-existing liver disease. The Fisher exact, Pearson Chi-square tests were 
used to compare groups. 
Results. A total of 1835 patients were included, 108 (5.9%) with pre-existing liver 
disease and 1727 (94.1%) without this comorbidity. Digestive symptoms were 
reported by 331(18%) of the patients, diarrhea being the most common symptom 
11.8% (217) and being encountered more in patients with underlying chronic liver 
disease. No statistical difference was identified between the groups in regard to 
other symptoms, comorbidities and rate of mortality. But patients with chronic 
liver disease had significant (P < 0.001) lower ferritin, erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) in comparison with the other group. At 
admission, 341 (19.2%) had increased aspartate aminotransferase level (AST) 
and 317 (17.8%) alanine aminotransferase. The enzyme abnormalities were 
predominantly mild and transitory. Abnormal AST level at admission and during 
follow up, higher ESR, CRP, ferritin, lactate dehydrogenase (LDH) was found to 
correlate with higher rates of mortality. 
Conclusion. Digestive implications, especially diarrhea in COVID-19 patients is 
frequent, but do not appear to be associated with mortality. Elevated liver enzymes 
during hospitalization, age, high ferritin, CRP, LDH might be interpreted as risk 
factors for mortality in COVID-19 but further studies are needed to address this 
topic.
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Introduction
COVID-19 continues to be considered a serious 

problem for the entire medical community and global 
economy, worldwide. 

The disease has various manifestations with a 
predominance of respiratory features causing the majority 
of morbidity and mortality. However, in addition to 
pulmonary manifestations, gastrointestinal symptoms such 
as anorexia, diarrhea, nausea and vomiting, abdominal 
pain have been reported variably in countless studies (with 
a prevalence range between 2% and 57%) [1]. As well, 
patients with or without pre-existing liver disease may 
present with elevated aminotransferases, reported in 14-
58 % of hospitalized patients [2]. A possible explanation 
of the gastrointestinal involvement is suggested by the 
presence of converting enzyme type 2 (ACE-2) receptors 
found in the esophageal, duodenal epithelia and enterocytes 
of the small intestine, evidence of viral replication in 
enterocyte on immunohistochemical examinations, as 
well as determination of viral RNA in the stool [3,4]. The 
pathophysiological background of liver injury is vague and 
several mechanisms of action have been proposed, such as 
direct cytotoxic action via ACE-2 expression in the bile ducts 
[5], drug hepatotoxicity, distinctively use of acetaminophen, 
tocilizumab, remdesivir, antibiotics [6,7]. Also, the studies 
suggest that cytokine storm causing systemic involvement 
could be a possible cause [8]. And lastly ischemic injury of 
the virus can lead to hypoxic hepatitis [9].

Although exploration of gastrointestinal involvement 
in severe acute respiratory syndrome coronavirus 2 (SARS 
CoV-2) infection has been substantial in the past two years, 
debates on this subject still exist. It remains uncertain to what 
extent digestive manifestations influence the disease course 
and mortality in COVID-19 patients.  Moreover, there is lack 
of clarity, if there is a significant difference between patients 
with chronic liver disease and without.

As a medical center positioned on the front line in the 
combat against the pandemic in the Republic of Moldova, 
we aim to add to the developing knowledge that outline the 
gastrointestinal manifestations of COVID-19 disease. Also, 
we intended to evaluate if the presence of liver injury at 
the time of hospitalization is associated with a higher rate 
of mortality in patients both with and without underlying 
chronic liver disease.

Methods 
Study design and data collection
We conducted a retrospective cohort study of patients 

with COVID-19 consecutively admitted to the Republican 
Clinical Hospital, COVID-19 Department, between 
September 3, 2020 and May 31, 2021. This institution 
represents a tertiary care, academic hospital of Chisinau, 
Republic of Moldova. Diagnosis of COVID-19 patients 
was performed by reverse transcription polymerase chain 
reaction (RT-PCR) for SARS CoV-2 of a naso/oropharyngeal 

swab. Only the patients with a registered RT-PCR test were 
selected. Patients hospitalized directly in the Intensive Care 
Unit, with missing data on mortality and outcome were 
excluded. 

Data concerning the demographics, comorbidities, 
history of symptoms, laboratory tests, disease course and 
outcome were collected through a survey of electronic 
clinical records. 

Stratification of study cohort
The gastrointestinal manifestations were defined as 

presence of abdominal pain, nausea, vomiting and diarrhea. 
Liver injury was defined by alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST) abnormalities. A 
borderline increase in liver enzymes was considered <2 times 
the upper limit of normal (ULN), mild (2–5 times the ULN), 
moderate to severe (> 5 times the ULN), according to the 
American College of Gastroenterology Clinical Guidelines, 
European Association for the Study of the Liver and other 
studies [10,11].

The study cohort was divided into two groups without 
and with pre-exiting liver disease, namely viral hepatitis B, 
C, autoimmune hepatitis, primary biliary cholangitis and 
cirrhosis. 

Statistical analysis
Descriptive statistics of the population are presented 

as frequencies with percentages for categorical variables, 
mean and standard deviation (SD) for continuous variables. 
The Fisher exact test and Pearson Chi-square test were 
used to compare groups, and a P value less than 0.05 was 
considered to indicate statistical significance.

Results
A total of 1835 patients were included, mean age 58.3 

years, with a slight female predominance - 966 (52.6%). One 
hundred and eight (5.9%) patients were reported with pre-
existing liver disease and 1727 (94.1%) without. Within the 
108 total cases, 11 (10.1%) had cirrhosis and 97 (89.9%) had 
various types of hepatitis. The patients demographics are 
presented in table I.

Gastrointestinal manifestations were reported by 331 
(18%) patients. Most common GI symptom reported was 
diarrhea with a prevalence of 11.8% in the general cohort, 
encountered more frequently in patients with chronic liver 
disease 19.4% vs patients in the second group 11.3% (P < 
0.05). Other symptoms were nausea or vomiting mentioned 
by 69 (3.8%) patients and abdominal pain in only 45 (2.4%); 
they were similarly distributed between the groups.

There was no difference between the two groups on 
presentation regarding the frequency of dyspnea (P > 0.05), 
cough (P > 0.05), comorbidities such as diabetes mellitus 
(P > 0.05). Interestingly, obesity was found more often in 
patients without liver disease - 52.7% vs. 35.4% (P < 0.01) 
in patients with chronic hepatopathy. Hospital mortality rate 
was 7.3% in both groups with no significant difference (P > 
0.05). 
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The laboratory data on admission is displayed in 
table II. 

Patients with chronic liver disease had a lower mean 
C reactive protein [30.9 (47.3) vs. 54.6 (64.1); P < 0.001], 
a lower ferritin level [393.6 (398.3) vs. 486 (420.6); P < 
0.001] and lastly lower erythrocyte sedimentation rate [22.2 
(14.3) vs. 28.3 (15.6); P < 0.001] in comparison with the 
other group.

With reference to liver injury, on admission the mean 
value of AST level in the general cohort was 35.6 (32.8) U/L. 
Initial AST level was normal in 1435 (80.2%) patients and 341 
(19.2%) had various types of abnormal levels. Specifically, 
293 (16.5%) patients had a minimal increase (1–2 times the 
ULN), 45 (2.5%) had a mild increase (2–5 times the ULN), 
and only 3 (0.2%) had moderate to severe changes (>5 times 
the ULN). There was no statistically significant difference 
of AST values (P > 0.05) between patients both with and 
without underlying chronic liver disease. 

The mean ALT on admission was 39.4 (38.5) U/L. 
The ALT level was higher in patients with chronic liver 
disease [42.1 (39.8) vs. 39.2 (38.4); P > 0.05], but did not 
reach statistical significance. The overall prevalence of 
elevated ALT was 317 (17.8%), particularly 220 (12.4%) 
patients with borderline increase (1-2 times the ULN), 
90 (5.1%) had mild elevation (2-5 times the ULN) and 
7 (0.4%) had moderate to severe changes (> 5 times the 
ULN). 

During the follow up of the patients on the 10th 
day of admission, mean ALT value was higher than at the 
hospitalization, namely 75.6 (137.9). But there wasn’t an 
impactful difference between the groups with and without 
liver comorbidities [91.9 (203.9) vs. 74.4 (132.2); P > 
0.05]. Among patients investigated at follow up, 504 (41%) 
had abnormal ALT, correspondingly borderline changes in 
305 (24.8%), mild increase 159 (12.9%) and moderate to 
severe elevation in 40 (3.3%). 

Table I. Patients demographics, clinical characteristics and outcome.

Characteristics Total Chronic liver disease Non chronic liver disease P value
Number of patients 1835 108 1727
Age, mean (SD) (years) 58.3 (19-99) 59.3 (9.9)(19-89) 58.2 (12.3)(19-99) >0.05
Sex (female) 966 (52.6%) 59 (54.6%) 907 (52.5%) >0.05

Comorbidities
Cardiovascular disease 1089 (81.4%) 64 (58.7%) 1025 (83.4%)
Diabetes mellitus 417 (22.7%) 21 (19.4%) 396 (22.9%) >0.05
Obesity 769 (51.8%) 29 (35.4%) 740 (52.7%) <0.01

Symptoms
Cough 1447 (78.9%) 86 (79.6%) 1361 (78.8%) >0.05
Dyspnea 1341 (73.1%) 72 (66.7%) 1269 (73.5%) >0.05
Abdominal pain 45 (2.4%) 4 (3.7%) 35 (2%) >0.05
Nausea/vomiting 69 (3.8%) 5 (1.8 %) 64 (3.7%) >0.05
Diarrhea 217 (11.8%) 21 (19.4%) 196 (11.3%) <0.05
SpO2 at admission, mean (SD) (%) 93.8 (4.23) 94.5 (4) 93.8 (4.2) >0.05
Mortality 134 (7.3%) 8 (7.4%) 126 (7.3%) >0.05

Significant at P < 0.05 in bold. SD, standard deviation; SpO2, oxygen saturation.

Table II. Laboratory results of cohorts at the time of admission.

Total mean (SD) Chronic liver disease Non chronic liver disease P value
WBC (×103/μ L) 6.9 (4.3) 6.7 (4.2) 7 (4.3) >0.05

ESR (mm/h) 28 (17.5) 22.2 (14.3) 28.3 (15.6) <0.001
CRP (mg/L) 53.2 (63.5) 30.9 (47.3) 54.6 (64.1) <0.001

Ferritin (ng/ml) 480.5 (419.8) 393.6 (398.3) 486 (420.6) <0.001
LDH (U/L) 269.4 (150.9) 254.1 (161.6) 270.4 (150.2) >0.05

serum Albumin (g/l) 36.2 (6.3) 37.1 (6.5) 36.1 (6.2) >0.05
ALT (U/L) 39.4 (38.5) 42.1 (39.8) 39.2 (38.4) >0.05
AST (U/L) 35.6 (32.8) 39.2 (28.1) 35.3 (33.1) >0.05
GGT (U/L) 73 (108.1) 72.1 (104) 73 (108.5) >0.05

Significant at P < 0.05 in bold. WBC, white blood count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; LDH, lactate 
dehydrogenase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase.
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Regarding AST, mean value was 45.8 (253.7) with 
no differences among the two groups with underlying liver 
disease and without [44.8 (68.8) vs. 45.8 (205.9); P > 
0.05]. Contrary to ALT, fewer patients had abnormal AST 
at repeated exploration 156 (13%), among them 113 (9.3%) 
with minimal AST elevation, 21 (1.7%) mild and 22 (1.8%) 
had > 5 times the ULN.

An analysis was then accomplished for a group 
of chosen laboratory findings to establish their impact on 
mortality, presented in table III. 

An abnormal initial AST level compared with a 
normal initial AST level was associated with higher rates 
of mortality (P < 0.05). In addition, during the follow up 
of the patients on the 10th day of admission, elevated liver 
enzymes were correlated with higher rate of mortality, both 
AST (P < 0.001) and ALT (P < 0.01). Besides liver enzyme 
abnormalities, mortality was associated with age (P < 
0.001), lower oxygen saturation at admission (P < 0.001), 
ferritin (P < 0.001), C-reactive protein (P < 0.001), lactate 
dehydrogenase (P < 0.001). 

Discussion
In this study, presumably one of the first from 

Republic of Moldova to address gastrointestinal 
involvement in COVID-19, we identified a prevalence of 
digestive manifestations of 18%, with the main reported 
symptom being diarrhea (11.8%). The results obtained 
were similar to other studies conducted in United States 
[12], China [13], Europe [14]. Furthermore, diarrhea 
had higher rates in patients with chronic liver disease, 
assumably because SARS CoV-2 exacerbated an already 
existent intestinal dysfunction in those patients. Regarding 

mortality, the presence of diarrhea did not impact the 
clinical course, an opinion consistent with other reports in 
literature [15,16]. 

The prevalence of patients with chronic liver 
disease was 5.7% and did not appear to be over-represented 
in this cohort compared to other studies [17,18]. The rate 
of mortality was similar in both groups 7.3%. According to 
EASL, patients with pre-existing liver disease are at similar 
risk of infection with SARS CoV-2 and disease course, 
except for patients with advanced cirrhosis, which are at 
higher risk of mortality [19]. Unfortunately, as our study 
included only 11 patients with cirrhosis, we were not able 
to form an opinion on this matter. Interestingly, patients 
with chronic liver disease presented statistically significant 
lower rates of ESR, CRP and ferritin compared with the 
other group.

One fifth of the patients had liver biochemistry 
abnormalities on admission (19.2% AST, 17,8% ALT). Our 
study showed that changes occurred to a similar degree in 
patients both with and without underlying chronic liver 
disease. We observed an overall hepatocellular pattern 
of liver injury, as reported in other studies [20-22], with 
predominantly mild, transitory elevations of hepatic 
enzymes. In the general cohort, mean value of liver enzymes 
and prevalence of ALT abnormalities (41%) was higher at 
the follow up than at the admission. As the evidence of 
direct cytotoxic effect of SARS CoV-2 is sparse and yet to 
be proven [23-25], we consider that the increase is probably 
due in large part to drug-induced liver damage [26,27]. 

Increased AST and ALT during the follow up were 
associated with a higher mortality rate. As AST has a broad 
representation in various tissues, including skeletal, lung, 

                                Table III. Association of variables with mortality.

Deceased mean (SD) Survivors P value
Sex, female (%) 48.5% 53% >0.05
Age 66.4 (10.5) 57.7 (12.1) <0.001
SpO2 at admission (%) 89.8 (7.8) 94.1 (3.6) <0.001
Diarrhea (%) 7.5% 12.2% >0.05
WBC (×103/μ L) 7.7 (5.1) 6.9 (4.2) >0.05
Ferritin (ng/ml) 690.9 (527.6) 463.8 (405.5) <0.001
LDH (U/L) 364.6 (211) 261.7 (142.3) <0.001
CRP (mg/L) 83.3 (70) 50.8 (62.4) <0.001
serum Albumin (g/l) 33.4 (6.3) 36.4 (6.2) <0.001
Initial ALT (U/L) 42.9 (57.5) 39.1 (36.5) >0.05
Follow up ALT (U/L) 167.7 (362.4) 64.6 (65.2) <0.01
Initial AST ((U/L) 52 (82.6) 34.2 (24.3) <0.05
Follow up AST (U/L) 237.9 (618.6) 26 (28.8) <0.001
GGT (U/L) 74.9 (95.9) 72.9 (108.8) >0.05
Follow up GGT 60.2 (65.4) 116.3 (186.6) >0.05

Significant at P < 0.05 in bold.
SD, standard deviation; WBC, white blood count; LDH, lactate dehydrogenase; CRP, C-reactive protein; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase.
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cardiac, renal parenchyma, a greater increase and poorer 
outcomes might be explained by the multiorgan injury seen 
in severe forms of COVID-19 [11,28]. 

Though, our study includes a large sample size, 
it has limitations. Notably the retrospective timeline, the 
decreased representation of mild COVID-19, as result 
of reviewing only hospitalized patients. Also, regardless 
of our best efforts, we suppose that not all the patients 
with chronic liver pathologies were identified, especially 
metabolic associated fatty liver disease (MAFLD), due to 
lack of documentation in electronic data records.

Conclusions
Gastrointestinal manifestations are commonly 

reported in COVID-19 hospitalized patients, diarrhea being 
the most frequent, and do not appear to impact mortality. 
Liver biochemistry deviances are mild, usually transitory. 
However, an increased AST level at admission and elevated 
liver enzymes at follow up were associated with a higher 
rate of mortality. Presence of chronic liver disease has 
not been associated with a greater risk of mortality in our 
study.  But we strongly believe that further studies should 
be performed in order to determine disease outcome and 
management patients with COVID-19 and decompensated 
liver cirrhosis, MAFLD and alcohol-related liver disease. 
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