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Abstract. – OBJECTIVE: The Coronavirus 
Disease 2019 (COVID-19) pandemic mainly in-
volves respiratory symptoms, though gastroin-
testinal (GI) symptoms are increasingly being 
recognized. In this context, the presence of co-
morbidities appears to be associated with ad-
verse outcomes. However, the role of digestive 
manifestations is not yet well defined. The pri-
mary aim of this study was to assess the preva-
lence of GI symptoms and digestive comorbidi-
ties in a cohort of patients with COVID-19 com-
pared to controls. The secondary aim was to de-
termine the association of GI-symptoms and di-
gestive comorbidities with clinical outcomes.

PATIENTS AND METHODS: Inpatients with 
COVID-19 and controls with similar symptoms 
and/or radiological findings were enrolled. 
Symptoms at admission and throughout hospi-
talization were collected as they were comorbid-
ities. The measured clinical outcomes were mor-
tality, intensive care unit admission and cumula-
tive endpoint.

RESULTS: A total of 105 patients were includ-
ed: 34 with COVID-19 and 71 controls. At ad-
mission, the prevalence of GI symptoms among 
COVID-19 patients was 8.8%. During hospital-
ization, the frequency of GI symptoms was high-
er in patients with COVID-19 than in controls 
(p=0.004). Among patients with COVID-19, the 
mortality and a cumulative endpoint rates of 
those with GI symptoms were both lower than 
for those without GI symptoms (p=0.016 and 
p=0.000, respectively). Finally, we found diges-

tive comorbidities to be associated with a mild-
er course of COVID-19 (p=0.039 for cumulative 
endpoint).

CONCLUSIONS: Our results highlighted the 
non-negligible frequency of GI symptoms in pa-
tients with COVID-19, partly attributable to the 
therapies implemented. In addition, the pres-
ence of GI symptoms and digestive comorbid-
ities is associated with better outcomes. Most 
likely, digestive comorbidities do not hinder the 
host’s immune response against SARS-COV-2, 
and the occurrence of GI symptoms might be 
linked to a faster reduction of the viral load via 
the faecal route. 
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Introduction

Since December 2019, when Coronavirus 
2019 disease (COVID-19) outbreak caused by 
severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2, as named by the World Health 
Organization, WHO) was described in Wuhan, 
China, the situation has dramatically evolved1. 
Europe and the United States are the center of 
the pandemic that, as declared by the WHO, 
has led to 3,090,445 cases and 217,769 dead 
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worldwide, as of 30th April 20202. Fever, cough 
and dyspnoea are the most common presenting 
symptoms, though gastrointestinal (GI) manifes-
tations are increasingly being recognized among 
patients with COVID-193. Such manifestations 
may be explained by the finding that SARS-
CoV-2 enters cells after binding to the angioten-
sin-converting enzyme 2 (ACE2) receptor. This 
protein is expressed not only in lung alveolar 
T2 cells, but also in oesophageal epithelial cells 
and absorptive enterocytes of the terminal ileum 
and colon with one of highest levels in the body4. 
The presence of the ACE2 receptor in the intes-
tine allows the spread of SARS-CoV-2 through 
the orofaecal route5,6. However, the frequency of 
GI symptoms among COVID-19 patients differs 
significantly depending on the features of the 
studied populations, the geographical area, and 
the timing of symptom assessment5-8. Indeed, 
the prevalence reported in the available studies 
is extremely variable, from 3 to 79%9. Further-
more, it is not clear whether the presence of GI 
symptoms affects the course of COVID-1910,11. 
In addition, the clinical outcomes of patients 
with COVID-19, such as mortality, have been 
associated with the age of the patients and the 
presence of cardiovascular, respiratory and met-
abolic comorbidities, whereas the role of diges-
tive comorbidities is not yet well defined12. Thus, 
the primary aim of this prospective case-con-
trol study was to evaluate the prevalence of 
GI symptoms and digestive comorbidities in a 
cohort of COVID-19 patients compared to pa-
tients with suspected COVID-19 who had tested 
negative for SARS-CoV-2. The secondary aim 
of the study was to assess the association of GI 
symptoms and digestive comorbidities with the 
clinical outcomes of COVID-19 patients. 

Patients and Methods

All consecutive adult patients (aged ≥18 years) 
hospitalized from March 15 to April 14 of 2020 
in the Gastro-COVID Unit (GCU), so called 
because it was previously the Gastroenterology 
Department, were included in this study. Admis-
sion criteria from the Emergency Department 
(ED) included at least one of the following: 1. 
positive Polymerase Chain Reaction (PCR) de-
tection of SARS-CoV-2 using a nasopharyngeal 
swab; 2. symptoms compatible with COVID-19 
(cough, fever, dyspnoea); and 3. radiological find-
ings (chest-X-ray or at high-resolution comput-

ed tomography [(HRCT) scan] compatible with 
COVID-19 pneumonia. All patients with a neg-
ative nasopharyngeal swab for SARS-CoV-2 at 
admission were subjected to a second swab test at 
24-48 hours after the first. Patients with a diagno-
sis of SARS-CoV-2 infection based on a positive 
PCR result were considered to have COVID-19; 
all other patients were included in the control 
group. Symptoms at admission, including GI 
symptoms, were reported in a specially designed 
database. In detail, the GI symptoms record-
ed were diarrhoea, nausea, vomiting, abdominal 
pain and digestive bleeding. The definition of 
diarrhoea was the passing of loose stools >3 times 
per day. GI symptoms that occurred during hos-
pitalization were also recorded. A stool culture 
was performed for all patients with diarrhoea at 
admission or during hospitalization. In cases of 
previous or concomitant antibiotic therapy or ac-
cording to clinical suspicion, Clostridioides diffi-
cile toxin was assessed. For all patients, digestive 
comorbidities, including digestive cancers, liver 
and pancreatic pathologies (cirrhosis, acute and 
chronic pancreatitis), inflammatory bowel disease 
(Crohn’s disease and ulcerative colitis), divertic-
ular disease, peptic ulcer and its complications, 
and gastrointestinal bleeding were prospectively 
noted. In addition, cardiovascular, respiratory, 
neurologic and metabolic comorbidities were re-
corded. COVID-19 patients were treated accord-
ing to local guidelines, as follows. Hydroxychlo-
roquine was prescribed for mild infections start-
ing at 400 mg bid the first day, followed by 200 
mg bid until day 10. Lopinavir/ritonavir 200/50 
mg bid until day ten was initially indicated in 
patients with moderate to severe infection and 
relevant comorbidities. However successive evi-
dence led to its withdrawal from the guidelines 
when associated with hydroxychloroquine (this 
occurred in the last days of the study). Treatment 
with anti-interleukin-6 agents (tocilizumab or sa-
rilumab) started in cases of worsening respiratory 
symptoms or acute respiratory distress syndrome 
(ARDS). Any other therapies, including antibiot-
ics, low-molecular-weight heparin and steroids, 
were administered on a case-by-case basis. The 
measured clinically relevant outcomes were the 
following: in-hospital mortality, intensive care 
unit (ICU) admission, and cumulative endpoint 
(mortality plus ICU admission). Patients gave 
their verbal informed consent to participate in 
the study in the presence of a witness because of 
the contamination risk of the material necessary 
for written consent. All the collected data were 
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anonymously recorded. The Ethics Committee 
of the Fondazione Policlinico Gemelli, IRCCS 
approved the study.

Statistical Analysis
Continuous variables were compared by uni-

variate analysis with the Mann-Whitney U test, 
and the results are reported as the median [inter-
quartile range]. Categorical variables were com-
pared using the Chi-square test (with Fisher’s test 
if appropriate), and the results were reported as 
absolute numbers (percentages). A two-sided α 
of <0.05 was considered statistically significant. 
Data were analyzed with SPSS v25® (IBM Corp., 
Armonk, NY, USA). 

Results

Demographic Features and Symptoms
During the study period, 105 patients were 

admitted to the GCU of the Fondazione Poli-
clinico Gemelli, IRCCS Rome, Italy. Of these 34 
(32.4%) had confirmed SARS-CoV-2 infection. 
The median age of the COVID-19 patients was 71 
years (IQR, 59-81), and 22 were males (64.7%). 
Sex, age, prevalence of fever and respiratory 
symptoms, and smoking did not differ statisti-
cally between the case and controls (Table I). 
Furthermore, the prevalence of GI symptoms on 
admission was comparable between the patients 
with COVID-19 and controls (8.8% vs. 7.0%, 
p=0.748). In detail, among COVID-19 patients, 
one had diarrhoea, one had abdominal pain and 
one had nausea. However, when considering the 
prevalence of GI symptoms throughout the hos-
pitalization period, we observed a statistical-

ly significant difference between the patients 
with COVID-19 and controls (32.3% vs. 9.8%, 
p=0.004). Indeed, diarrhoea appeared in 8 addi-
tional patients during hospitalization.

Comorbidities and Pharmacological 
Treatments

The prevalence of hypertension, coronary 
heart disease (CHD), diabetes mellitus, obesity 
[body mass index (BMI) ≥30 kg/m2], chronic ob-
structive pulmonary disease (COPD), neurologi-
cal diseases (including Alzheimer’s disease and 
Parkinson’s disease or ischaemic/haemorrhagic 
cerebral disease) and digestive diseases for the 
cases and controls is reported in Table II. We did 
not observe any statistically significant difference 
in the prevalence of any of the comorbidities con-
sidered. Only for CHD there was a borderline sta-
tistical significance found (p=0.05). Additionally, 
the median number of comorbidities did not dif-
fer between the COVID-19 patients and controls 
(p=0.193). In detail, 8 patients with COVID-19 
had the following digestive comorbidities: one 
case of acute necrotic-haemorrhagic pancreatitis, 
one case of HCV-cirrhosis, one case of colon 
cancer, one case of non-alcoholic fatty liver dis-
ease (NAFLD), one case of lower gastrointestinal 
bleeding, two cases of peptic ulcer disease and 
one case of oesophageal cancer. The pharmaco-
logical treatment used for the COVID-19 patients 
is reported in Table III. 

Outcomes
The mortality and ICU admission rates 

were significantly higher in the patients with 
COVID-19 than in the controls (p=0.001 and 
p=0.002, respectively). Notably, only 1 of the 8 

Table I. Demographic and clinical features of COVID-19 patients and controls.

 COVID-19 patients (No. = 34) Controls (No. = 71) p

Median Age (IQR) 71 (64-82) 74 (59.5-81) 0.409
Sex (male) 22 43 0.683
Smoking (No.)  8 13 0.531
Symptoms (No.)   
  Fever 29 52 0.169
  Dyspnoea 19 26 0.062
  Cough 11 16 0.281
GI-symptoms (No.)   
  At admission  3  5 0.748
  Throughout hospitalization 11  7 0.004
Clinical Outcomes (No.)   
  Mortality  9  3 0.001
  Admission to the ICU  6  1 0.002

Abbreviations: No., number; IQR, interquartile range; GI-symptoms, gastro-intestinal symptoms; ICU, intensive care unit. 
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COVID-19 patients with digestive comorbidities 
died, and no one was admitted to the ICU, with 
a statistically significant difference compared to 
the controls for the cumulative endpoint (mortali-
ty plus ICU admission) (p=0.039). Regarding the 
association between GI symptoms and outcomes, 
the mortality rate and cumulative endpoint rate 
of the COVID-19 patients were both significantly 
lower than those in the patients without GI symp-
toms (p=0.016 and p=0.000, respectively). 

Discussion

Fever and respiratory symptoms represent 
the most frequent and serious manifestations 
of SARS-CoV-2 infection. However, some stu-
dies5,6,9 from China have reported a frequency of 
GI symptoms of 79% among COVID-19 patients 
and, these data were recently partially confirmed 
by other studies7,8 from the United States that 
highlighted the involvement of the gastrointe-
stinal tract in COVID-19. The prevalence of GI 
symptoms in our cohort of patients at admission 
was comparable to that reported in other studies13. 
However, the frequency of symptoms, particular-
ly for diarrhea, increased significantly during the 
hospital stay, affecting approximately one-third 

of patients. This may be essentially due to the 
side effects of therapies, especially to antiviral 
agents, such as ritonavir and lopinavir14, as well 
as to hydroxychloroquine15. Nonetheless, a causal 
role for SARS-CoV-2 in causing GI symptoms 
not evidenced at the beginning of hospitaliza-
tion, cannot be excluded. In addition, none of the 
patients showed GI symptoms as the only initial 
manifestation of COVID-19. Interestingly, we ob-
served better disease outcomes (a lower mortality 
rate and a lower combined rate of ICU admission 
and mortality) in patients with GI symptoms than 
in those without GI symptoms. These data resem-
ble those reported by Nobel et al7 in a case-control 
study conducted in the United States that found a 
significantly lower mortality rate among patients 
with GI symptoms (0.0% with GI symptoms vs. 
5.0% without, p=0.03). To explain these data, we 
can assume that patients with GI symptoms, par-
ticularly diarrhea, might significantly eliminate 
the virus through the faecal route and quickly re-
duce the SARS-CoV-2 viral load. Unfortunately, 
we have not been able to confirm this hypothesis 
because we have not checked for SARS-CoV-2-
RNA in our patients’ faeces. Thus, to confirm 
this hypothesis further data are needed. It is 
now known that several comorbidities, including 
cardiovascular (hypertension, coronary heart di-
sease), neurological, metabolic (diabetes, obesity) 
and COPD, are associated with worse outcomes 
in patients with COVID-1912,16. Conversely, data 
on the impact of digestive comorbidities on the 
clinical course of COVID-19 are limited17. In 
our cohort of COVID-19 patients, the presence 
of digestive comorbidities was not associated 
with a worse prognosis but rather with a bet-
ter cumulative outcome. Most likely, digestive 
comorbidities do not hinder the host’s immune 
response against SARS-COV-2 infection as the 
above-mentioned comorbidities do. Our study has 

Table II. Demographic and clinical features of COVID-19 patients and controls.

 Comorbidities (No.) COVID-19 patients (No. = 34) Controls (No. = 71) p

Hypertension 8 13 0.532
Coronary heart disease 5 23 0.05
Diabetes mellitus 3  8 0.702
Obesity (BMI ≥ 30) 4  7 0.765
Chronic obstructive pulmonary disease 3  9 0.562
Neurological disease 4  5 0.419
Digestive comorbidities 8 25 0.228
Median number of comorbidities (IQR) 1 (0-2) 1 (0-2) 0.193

Abbreviations: No., number; IQR, interquartile range; BMI, body mass index.

Abbreviations: No., number; IL-6, interleukin-6.

Table III. Treatment of COVID-19.

 Treatment COVID-19 patients
 (No. of patients) (N = 34)

Hydroxychloroquine 33
Lopinavir/ritonavir 33
Anti-IL-6 inhibitor 
  Tocilizumab  7
  Sarilumab  3
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several limitations. First, a possible underestima-
tion of GI-symptoms and digestive comorbidities 
could not be excluded since many of the patients 
were in serious clinical condition and unable to 
report symptoms or previous/coexisting diseases. 
Second, the study did not include patients with 
milder symptoms who did not require hospita-
lization. Third, a relatively limited number of 
patients was included because of the urgent need 
for information that may guide future clinical 
decisions. Thus, further studies should incorpo-
rate larger patient populations to confirm these 
results.

Conclusions

We found that GI symptoms affected more 
than one-third of patients with COVID-19, repre-
senting a frequent clinical issue that physicians 
treating COVID-19 patients should be aware of 
and manage. Furthermore, the presence of dige-
stive comorbidities was associated with a better 
prognosis.
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