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ABSTRACT

Introduction. The pandemic severe acute respiratory
syndrome coronavirus 2 infection significantly marked
our lives and still represents a health problem.

The objectives of this study were to assess the most
frequent digestive manifestations (DMs) and laborato-
ry changes that may occur in patients with coronavirus
disease 2019 (COVID-19).

Materials and methods. A retrospective and ana-
lytical study was conducted between January 1%, 2020,
and December 31%, 2022, on 120 patients admit-
ted to the medical department of the Bihor County
Emergency Clinical Hospital, Oradea, Romania. The
patient’s data were collected through archived files,
and the information was analyzed in an Excel file.
Results. We enrolled 120 patients (72 men) with
COVID-19 and DMs over 3 years. A higher incidence
was found in patients from urban area (55%) and in the
67" (58%) decades of life. The most frequent symp-
tom was diarrhea (37%), followed by nausea (29%),
vomiting (18%), and abdominal pain (12%). Only 4%
presented other gastrointestinal (GI) symptoms such
as odynophagia or upper GI bleeding. Regarding liver
damage, 25.83% of the patients had high levels of
alanine aminotransferase, 20.83% of aspartate ami-
notransferase, 15.18% of total bilirubin, and 10% of
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REsumE

Manifestations digestives chez les patients atteints de

COVID-19

Introduction. La maladie a coronavirus 2019
(COVID-19), causée par le coronavirus du syndrome
respiratoire aigu sévére 2, a marqué nos vies et reste
un probléme de santé.

Les objectifs de cette étude étaient d’analyser les
manifestations digestives (DM) fréquentes et les altera-
tions des testes de laboratoire chez les patients atteints
de COVID-19.

Matériels et méthodes. Ftude rétrospective ana-
lysant 120 patients hospitalisés de janvier 2020 a
décembre 2022 dans un service médical a Hopital
clinique d’urgence du comté de Bihor, Oradea,
Roumanie.

Résultats. Nous avons inclus 120 patients (72
hommes) atteints de COVID-19 et de DM, sur 3
ans. Une incidence plus élevée a été observée chez
les patients urbains (55%) et dans les 6e-7e décennies
de vie (58%). Le symptome le plus fréquent était la
diarrhée (37%), suivie des nausées (29%), des vomis-
sements (18%) et des douleurs abdominales (12%).
Seuls 4% présentaient d’autres symptdmes gastro-in-
testinaux tels que 'odynophagie ou des saignements
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gamma-glutamyl transferase. The most common co-
morbidities were high blood pressure (62.5%), obesity
(48.3%), and diabetes (35.83%). Based on computed
tomography scans, mild (53%), moderate (39%), and
severe (8%) forms of disease were observed. The evolu-
tion under treatment was favorable in 81 cases (67%).
The patients with isolated DMs had a better evolution
than those with associated respiratory symptoms.

Conclusions. COVID-19 remains a significant
problem due to its rapid spread and the variety of
symptoms. Besides respiratory symptoms, DMs are
significant and highly correlated with outcomes in

COVID-19 patients.

Keywords: SARS-COV2, COVID-19, gastrointestinal

symptoms, digestive abnormalities.

List of abbreviations:

ACE?2 - angiotensin-converting enzyme 2

ALT - alanine aminotransferase

AST - aspartate aminotransferase

COVID-19 - coronavirus disease 2019

CT - computed tomography

DMs - digestive manifestations

GGT - gamma-glutamyl transferase

GI - gastrointestinal

IL-1 - interleukin-1

IL-6 - interleukin-6

MCP-1 - monocyte chemoattractant protein-1

R - Statistical Software R Project for Statistical
Computing

SARS-CoV-2 - severe acute respiratory syndrome coro-
navirus 2

INTRODUCTION

The coronavirus disease 2019 (COVID-19)
pandemic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus has
rapidly spread globally, causing a significant burden
on healthcare systems worldwide. While the primary
mode of transmission is through respiratory secre-
tions, recent evidence suggests that the virus can also
affect the gastrointestinal tract (GI) in infected in-
dividuals, leading to a wide range of digestive mani-
festations (DMs). The pathophysiological processes
of COVID-19 are not completely understood, but
variables related to lifestyle and environment may be
regarded as risk factors’.

The virus enters the host cells through the
angiotensin-converting enzyme 2 (ACE2) receptor,
which is abundantly expressed in many organs, in-
cluding the respiratory and gastrointestinal tract,

liver, and kidneys®’. SARS-CoV-2 binding to ACE2

gastro-intestinaux supérieurs. Concernant les lésions
hépatiques, 25,83% des patients avaient des niveaux
élevés d’alanine aminotransférase, 20,83% d’aspar-
tate aminotransférase, 15,18% de bilirubine totale et
10% de gamma-glutamyl transférase. Les comorbidi-
tés les plus courantes étaient |’hypertension artérielle
(62,5%), I'obésité (48,3%) et le diabete (35,83%). Les
scanners de tomodensitométrie ont révélé des formes
légeres (53%), modérées (39%) et séveres (8%) de la ma-
ladie. Lévolution sous traitement était favorable dans
81 cas (67%). Les patients présentant uniquement des
DM avaient une meilleure évolution que ceux présen-
tant des symptomes respiratoires associés.

Conclusions. COVID-19 reste un probléme majeur
avec propagation rapide et symptomes variés. DM, en
plus des symptdmes respiratoires, sont liées aux résul-

tats chez les patients COVID-19.

Mots-clés: SARS-CoV-2, symptomes gastro-intesti-
naux, anomalies digestives.

induces alteration of the renin-angiotensin axis,
which results in down-regulation of ACE2, reduction
of angiotensin-(1-7) with anti-inflammatory potential,
and increase of angiotensin II, which functions as a
pro-inflammatory enzyme’. Moreover, the presence of
ACE?2 receptors in the GI tract raises the possibility
that the virus may infect and cause damage to the GI
tract, leading to digestive symptoms*.

Recent studies have reported that up to 50% of
COVID-19 patients have experienced some form of
digestive symptoms, including diarrhea, nausea, vom-
iting, and abdominal pain®7. A meta-analysis of 60
studies involving more than 4,000 patients showed
that digestive symptoms were present in approximate-
ly 17% of patients with COVID-19, with diarrhea be-
ing the most common®. In addition to digestive symp-
toms, COVID-19 can also cause liver injury, which
has been reported in up to 60% of patients’.

The intricate underlying mechanisms govern-
ing the DMs in COVID-19 patients are still not

September 2023 / 265



Digestive manifestations in patients with COVID-19 — MACREA et al

completely acknowledged. It has been suggested that
the virus can directly infect the GI tract, leading to
inflammation, necrosis, and the shedding of virus
particles in the feces®. Alternatively, the virus may in-
directly affect the GI tract by causing systemic inflam-
mation, leading to changes in gut microbiota and
release of pro-inflammatory cytokines that may con-

tribute to the development of digestive symptoms’.

THE OBJECTIVE OF THE STUDY was to investigate the
most frequent DMs and primary paraclinical chang-
es that may occur and impact the evolution of the
disease in patients with confirmed SARS-CoV-2 in-
fection.

MATERIALS AND METHODS

Study design

This retrospective study was conducted in the
Bihor County Emergency Clinical Hospital, Oradea,
in the western part of Romania, to compare the clini-
cal features and outcomes of patients with confirmed
SARS-CoV-2 infection who presented with digestive
symptoms (i.e., the study group) versus those who
did not (i.e., the control group). The study group in-
cluded 120 patients admitted to the hospital between
March 2020 and December 2022, all of whom exhib-
ited GI manifestations. The control group consisted
of 100 patients who tested positive for SARS-CoV-2
and were admitted to the hospital during the same
period. All patients had previously undergone a rou-
tine computed tomography (CT) of the thorax. All
the clinical files of the patients were carefully studied.

Inclusion criteria

o Confirmed diagnosis of SARS-CoV-2 infection:
the diagnosis was established by real-time reverse
transcription-polymerase chain reaction testing of
respiratory samples.

e Presence of digestive symptoms: patients were in-
cluded if they exhibited GI manifestations such as
abdominal pain, diarrhea, vomiting, nausea, ano-
rexia, etc.

o Availability of admission and discharge records:
patients with complete admission and discharge
records, including medical history, laboratory find-
ings, and radiological reports, were eligible for in-
clusion.

e Age > 18 years old.

Exclusion criteria

e DPatients with incomplete records, missing essential
information, or incomplete laboratory data were
excluded from the analysis.
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e DPatients with a history of GI surgery were excluded
from the study as it may have confounded the GI
symptoms experienced.

e Female patients who were pregnant at the time of

SARS-CoV-2 infection were excluded.

e Unwillingness to participate in the study.

Data collection

Data were collected from admission and dis-
charge records, encompassing medical history, labo-
ratory findings, radiological reports, paraclinical ex-
aminations, and specialist consultations.

Statistical analysis

The collected data underwent descriptive statis-
tical analysis to determine the prevalence of diges-
tive symptoms and laboratory results associated with
SARS-CoV-2 infection. Categorical variables were
presented as frequencies and percentages, while con-
tinuous variables were summarized using means and
standard deviations. Statistical analysis was performed
using the R programming language version 4.2.3"°
utilizing the T-test for continuous variables and the
Chi-square test for categorical variables. Significance
was determined at a p-value less than 0.05.

Ethical considerations

This study was approved by the Ethics Committee
of the hospital (approval no. 36199/11.10.2021) and
conducted in accordance with the principles outlined
in the Declaration of Helsinki. Patient confidential-
ity was maintained throughout the study by using
de-identified patient information. Written informed
consent was obtained from all patients or their legal
representatives upon admission to the hospital.

REesuLts

The distribution of cases over the years revealed
that there were 48 cases (40%) in 2020, 57 cases
(47%) in 2021, and 15 cases (13%) in 2022. The analy-
sis revealed an upward trend in the frequency of cases
presenting DMs in 2021 compared to preceding and
subsequent years.

The distribution by age group revealed that the
highest number of cases (39) was observed in the age
group of 60-69 years. The age group of 70-79 years
had the next highest number of cases (33), followed
by the age group of 80-89 years (21). A lower num-
ber of cases were found in the age groups of 50-59
years (9), 40-49 years (8), 30-39 years (5), 41-50 years
(7), 18-29 years (3), and 90-99 years (2). These find-
ings suggest that the highest incidence of DMs of
COVID-19 occurred among individuals in their sixth
and seventh decades of life (Figure 1).
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Figure 1. The distribution of patients according to age. Distribution of COVID-19 patients by age groups,
highlighting the highest incidence among individuals in their sixth and seventh decades of life.
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Figure 2. Prevalence of GI symptoms among study participants. Dominant GI symptoms observed in COVID-19
patients include diarrhea, nausea, vomiting, abdominal pain, and infrequent additional manifestations.

The statistical analysis showed no significant
difference between the two cohorts in terms of pa-
tient age (i.e., the T-test, p = 0.2), confirming their
comparability in terms of this demographic charac-
teristic. Furthermore, patients with DMs exhibited
a higher mean age across all levels of disease sever-
ity. However, a statistically significant difference (i.e.,
the T-test, p<0.001) was observed only in the case of
severe disease when compared to the control group.

The analysis of case incidence stratified by sex
demonstrated a perceptible increase in the number
of cases among males, with a total of 72 cases, corre-
sponding to 60% of the total study population.

Regarding the area of residence distribution, 64
patients were identified as originating from urban ar-
eas, while 56 patients came from rural habitats. The
data revealed a slightly higher incidence of cases in
urban areas, which can be attributed to the typical
lifestyle of socio-economically developed regions with
denser human clusters, thereby increasing the risk of

infection. There were no statistically significant dif-
ferences in the source of origin between the cohorts
(i.e., the Chi-square test, p = 0.6).

Smoking was identified as a major risk factor,
contributing to the development of numerous pathol-
ogies. In our study, there were 8 active smokers, 34 in-
dividuals with a history of smoking, 70 non-smokers,
and 8 who did not provide a response regarding their
smoking status. Regarding alcohol consumption, out
of the 120 patients analyzed, 10 reported regular al-
cohol consumption, 6 had consumed it in the past,
90 had only consumed it occasionally in very small
quantities, and 14 did not provide a response. No
direct correlation was observed between the patients’
alcohol and smoking consumption behaviors and the
presence of DMs in this cohort of patients.

The most common GI symptoms were diar-
rhea (37% of patients; n = 41), nausea (29%; n = 32);
vomiting (18%; n = 20); and abdominal pain (12%;
n=13) (Figure 2). A small proportion of patients (4%)
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Table 1. Comorbidities of patients included in the study.

Coexisting medical condition

Number of patients

Percentage ratio (%)

Obesity 58 48.3%
Diabetes mellitus 43 35.83%
Arterial hypertension 5 62.5%
Cardio-vascular disease 26 21.66%
Respiratory disease 25 20.83%
Cancer 7 5.83%
Compromised immune status 15 12.5%
Gastro-intestinal disease 4.16%
Pancreato-biliary disease 2.5%
Chronic liver disease 4 3.33%

Percentage ratio according to disease severity

m Mild disease

®m Moderate disease

m Severe disease

Figure 3. Disease severity breakdown. A significant portion of patients exhibited a mild disease severity,
with a subsequent substantial fraction classified as moderate, while a minority displayed a severe disease phenotype.

exhibited additional GI manifestations, including
dysphagia, odynophagia, melena, hematochezia, and
hematemesis.

The prevalence of comorbidities reached its
peak during the 6th, 7th, and 8th decades of life. A
noteworthy proportion of patients exhibited a mul-
tifaceted comorbidity profile, frequently manifesting
with two, three, or even four concurrent medical
conditions. Among the most prevalent comorbidi-
ties identified in this group of patients there were
arterial hypertension (62.5%), obesity (48.3%), and
diabetes mellitus (35.83%). Other common comorbid-
ities identified included cardiovascular and respira-
tory diseases (20.83%), compromised immune status
(12.5%), malignancies (5.83%), as well as GI (4.16%),
pancreato-biliary (2.5%), and chronic liver disorders
(3.33%). The statistical analysis revealed a significant
association between obesity and an increased fre-
quency of DMs (p<0.0001), implying that individu-
als with obesity are more likely to present with such
symptoms (Table 1).

Considering the severity of SARS-CoV-2 in-
fection, as evidenced by the CT findings, it was
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observed that the majority of the patients presenting
with GI symptoms in the analyzed cohort had mild
disease (i.e., 63 patients, accounting for 53% of the
total), followed by moderate disease (i.e., 47 patients,
accounting for 39% of the total), while severe cases
were observed in 10 patients (i.e., accounting for 8%
of the total number of patients analyzed) (Figure 3).

The statistical analysis revealed a significant
difference between the two groups, indicating that
the presence of DMs was associated with a reduced
likelihood of severe disease progression in compari-
son to individuals without such symptoms (i.e., the
Chi-square test, p<0.0001).

Regarding the hepatic function of these patients,
the paraclinical alterations in the observation records
were scrutinized, with particular emphasis on the
aminotransferases, alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), total bilirubin,
and gamma-glutamyl transferase (GGT). The analysis
detected an elevation in the levels of hepatic enzymes,
31 (25.83%) patients presented with elevated levels of
ALT, 25 (20.83%) of the subjects had increased levels
of AST, 19 (15.83%) individuals showed an increase
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Figure 4. Distribution profile of patients with hepatic impairment. COVID-19 patients
with digestive symptoms exhibit hepatocellular injury, characterized by elevated levels of alanine aminotransferase,
aspartate aminotransferase, bilirubin, and gamma-glutamyl transferase.
Legend. ALT — Alanine aminotransferase; AST — Aspartate aminotransferase; GGT — Gamma-glutamyl transferase.

Percentage Report on Treatment
Outcomes

m Favorable outcome

m Unfavorable outcome

® Mortality rate

Figure 5. Percentage-based report on treatment outcomes. Most patients exhibited favorable course with stable dis-
charge, a subset experienced unfavorable progression, and overall low mortality rate observed.

in the total bilirubin value, and 12 (10%) patients
displayed high levels of GGT (Figure 4).

No statistically significant differences in ami-
notransferases values were observed between the con-
trol and test groups, indicating their comparability
in terms of this specific biochemical marker (i.e., the
Chi-square test, p=0.54).

Patient outcomes were monitored, revealing that
a significant proportion (67%) experienced a favora-
ble course of illness, leading to their discharge with-
out any additional pathologies. Conversely, a smaller
subset of patients (30%) exhibited an unfavorable
progression of illness, requiring extended hospitali-
zation and worsening of pre-existing conditions. The
study’s findings indicate a low mortality rate (3%)
among included patients (Figure 5).

The main characteristics of the patients in our
study are summarized in Table 2, providing a compre-
hensive overview of their key attributes.

Discussion

Because of the complex pathophysiological
mechanisms of COVID-19, patients with chronic GI
disease may be at greater risk of developing serious
health conditions. In addition, there is evidence that
the occurrence of DMs may be a predictor of an in-
creased risk of developing respiratory issues'’.

A retrospective study in Wuhan, China, involv-
ing 651 COVID-19 patients, reported GI symptoms
in 15.8% of cases'?. Similarly, an Italian retrospective
study found that at least one GI symptom was present
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Table 2. The main characteristics of patients included in the study.

Variables COVID-19 patients with DM COVID-19 patients without DM
Age (mean) 66.41 63.75
G;’;ij’ F= 48(40%) M=72(60%) F=51(51%) M=49(49%)
Env, n (%) U=64(53.33%) R=56(46.67%) U=58(58%) R=42(42%)
Relevant comor- DM=43 HBP=75 OB=58 DM=33 HBP=55 OB=9
bidities, n (%) (35.83%) (62.5%) (48.3%) (33%) (55%) (9%)
Severity, Mild=63 Moderate=47 Severe=10 Mild=40 Moderate=18 Severe=42
n (%) (53%) (39%) (8%) (40%) (18%) (42%)
Liver impairment, ~ AST=25 ALT=31 GGT=12 BI=19 AST=50 ALT=47 GGT=20 BI=16
n (%) (20.83%) (25.83%) (10%) (15.83) (50%) (47%) (20%) (16%)
Qutcome, Fav=80 Unfav=36 D=4 Fav=45 Unfav=21 D=34
n (%) (67%) (30%) (3%) (45%) (21%) (34%)

Abbreviations: ALT - alanine transaminase; AST - aspartate aminotransferase; Bl - indirect bilirubin; D - death; DM -
diabetes mellitus; Env - environment; F - female; Fav - favorable; GGT - gamma-glutamyl transferase; HBP - high blood
pressure; M - male; OB - obesity; R - rural; U - urban; Unfav - unfavorable.

in 34% of patients”. Another retrospective study con-
ducted in New York City revealed GI symptoms in
36.6% of COVID-19 patients!*. These findings high-
light the variation in the prevalence of GI symptoms
across different populations and regions, emphasizing
the need for further research to elucidate the epide-
miology and pathophysiology of DMs in COVID-19
patients.

Our findings demonstrate a heightened preva-
lence of DMs among COVID-19 patients, with a
particular emphasis on the elderly population, spe-
cifically those in their sixth and seventh decades of
life. These observations align with a recent study
conducted by Huang et al.", which reported a higher
incidence of digestive symptoms in patients infected
with SARS-CoV-2 virus in 2021 compared to previ-
ous years, particularly among older individuals, fur-
ther supporting our findings.

In terms of gender-based differences, our results
showed a higher prevalence of digestive symptoms
in male patients, which is consistent with the study
by Mao et al.’ and also in line with some previous
studies that have reported a male predominance in
COVID-19 patients with GI symptoms*'¢. However,
the study by Huang et al.”® reported no significant dif-
ference in the incidence of these symptoms between
male and female patients. Further research is needed
to better understand the underlying reasons for this
gender difference in COVID-19-related DM.

In our study, we found that diarrhea was the
most frequent GI symptom (37%), followed by nau-
sea (29%), vomiting (18%), and abdominal pain
(12%). These findings were consistent with previ-
ous studies that reported Gl symptoms as common
manifestations of COVID-19%!? and further empha-
sized the importance of considering DMs in the

270 / vol. 58, no. 3

evaluation and management of COVID-19 patients.
A study conducted on GI symptoms in COVID-19
reviewed 15 articles and found that the frequency
of GI symptoms varied from 3% to 39.6%". Like
other viral infections, COVID-19 exhibited diverse
clinical manifestations. Diarrhea was consistently re-
ported as the most common symptom across all the
reviewed articles, and our findings were consistent
with this trend, with 41 patients (37%) in our study
also exhibiting this symptom!?. Another study found
a heightened frequency of diarrhea in patients who
were admitted to intensive care units. Furthermore,
this study documented that 10% of patients reported
experiencing nausea, 4% vomiting, and 2% abdomi-
nal pain'®,

The present study’s findings on the prevalence
of digestive symptoms in COVID-19 patients sug-
gest a potential correlation between diarrhea and the
underlying mechanism associated with rapid T cell
activation by SARS-CoV-2. Rapid T cell activation
by SARS-CoV-2 triggers the release of inflammatory
cytokines, such as interleukin-1 (IL-1), interleukin-6
(IL-6), granulocyte-macrophage colony-stimulating
factor, monocyte chemoattractant protein-1 (MCP-1),
and interferon gamma, initiating an inflammatory
cascade and tissue damage". ACE2-expressing cells
produce pro-inflammatory cytokines including tu-
mour necrosis factor-alpha, MCP-1, IL-6, IL-1, and
tumour growth factor, contributing to the inflam-
matory response’’. Reduced ACE2 expression in the
colon in murine models leads to increased suscepti-
bility to inflammation and colitis, potentially due to
decreased antimicrobial peptides and alterations in
gut microbiota, resulting in diarrhea®'. Further inves-
tigations are necessary to confirm the applicability of
these mechanisms in humans.
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Our results also revealed that liver damage was
present in some patients, as evidenced by increased
levels of aminotransferases, total bilirubin, and
GGT. This finding is consistent with previous stud-
ies that have reported liver damage in COVID-19
patients”??. However, one of the studies found no sig-
nificant association between liver damage and diges-
tive symptoms”. Another study aimed to systemati-
cally compare the results of laboratory tests between
COVID-19 patients who exhibited GI symptoms and
those who did not. Specifically, the focus was on ALT
and AST, two biomarkers widely used to monitor liver
function. ALT, which is mainly distributed in hepato-
cytes, serves as an indicator of hepatocellular integ-
rity, while AST, which is predominantly present in
the mitochondria of hepatocytes, reflects mitochon-
drial dysfunction. The authors observed significantly
elevated levels of ALT in patients with GI symptoms,
suggesting a potential SARS-CoV-2-mediated injury
to the liver®.

Furthermore, a meta-analysis of 14 studies
showed a trend towards increased levels of total bili-
rubin in the GI group, though statistical significance
was not achieved. These results imply that COVID-19
patients with GI symptoms are at greater risk of he-
patic injury and may require closer monitoring of
liver function. In the context of hepatic impairment,
ACE2 plays a crucial role in the mechanism of the
virus’s pathogenesis and propagation. Our study sup-
ports this notion by demonstrating that liver damage
was present in some patients, as indicated by elevat
ed levels of aminotransferases, total bilirubin, and
GGT. ACE2 expression in the cholangiocytes of the
liver suggests that the virus may directly affect liver
cells, leading to hepatic impairment. These findings
highlight the importance of ACE2-mediated viral at-
tachment and entry in the liver, which can result in
alterations in corresponding laboratory indices”.

The medication for COVID-19 may also be the
cause of a variety of dysfunctions. GI manifestations,
alterations in kidney functioning, allergic reactions,
and blood dyscrasias are the most frequently report-
ed side effects of lopinavir/ritonavir administration
in COVID-19 patients, according to a retrospective
study**.

[t is important to acknowledge certain limita-
tions in our study, which encompass selection bias
from the retrospective design, potentially excluding
asymptomatic or mildly symptomatic cases, and lim-
ited generalization due to the single healthcare system
used. While our results are consistent with previous
studies, further research is needed to fully under-
stand the mechanisms underlying these symptoms
and their potential long-term effects.

CONCLUSIONS

This study provides valuable insights into the
prevalence, characteristics, and management of
digestive symptoms in individuals infected with
SARS-CoV-2 in our geographical area. The find-
ings emphasize the crucial importance of promptly
recognizing and addressing these symptoms, particu-
larly in vulnerable populations such as the elderly.
Additionally, the study brings attention to the broad-
er effects of COVID-19, emphasizing the presence of
liver damage among certain individuals. These in-
sights have implications for clinical decision-making
and improving patient outcomes.
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