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Purpose: Gastrointestinal (GI) manifestations have been well documented in patients with coronavirus disease
2019 (COVID-19), but its clinical impact on the course of the disease is debatable. Majority of the available data is
retrospective, and hence this prospective study was planned to study the impact of GI symptoms on COVID-19
outcome.
Methods: All COVID-19 patients admitted in a tertiary care centre from August–October 2020 were screened and
patients without pre-existing GI diseases were included. A detailed history of the various symptoms including
duration was documented. Various baseline laboratory investigations and inflammatory markers were conducted
as per the protocol. Patients with and without diarrhea were compared for the various disease outcome
parameters.
Results: Of the 244 patients screened, 203 patients (128 males; 63.1%) were included. Respiratory symptoms
alone were present in 49 (24.1%), GI symptoms alone in 20 (9.9%) and 117 (57.6%) had both. Overall GI
symptoms was noted in 137 (67.5%) cases with the commonest being diarrhea (61; 30.0%). Patients with
both respiratory and any GI symptoms showed a lower trend towards need for mechanical ventilation
(12.2% vs 7.7%; p ¼ 0.35) and mortality (10.2% vs 4.3%; p ¼ 0.14) compared to respiratory symptoms
alone, although not statistically significant. Patients with diarrhea (n ¼ 61) had no mortality (0% vs 7.7%;
p ¼ 0.036) or need for mechanical ventilation and shorter hospital stay compared to those who did not have
diarrhea.
Conclusion: GI symptoms are frequent in patients with SARS-CoV-2 infection and the commonest is diarrhea.
Diarrhea is a harbinger of better outcome with lower mortality among COVID-19 positive patients.
1. Introduction

Since its first report in December 2019, Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) has spread to become a world-
wide pandemic affecting more than 175 million people and claiming
more than 3.5 million lives [1]. The virus is primarily a respiratory
pathogen, but its extra-pulmonary effects have drawn more and more
attention over the ensuing period. The first reported case of coronavirus
disease 2019 (COVID-19) from the USA had gastrointestinal (GI) com-
plaints [2]. Since then, multiple studies have reported GI [3], liver [4]
and pancreatic manifestations of COVID-19.
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The commonly reported GI symptoms in COVID-19 patients are
nausea, vomiting and diarrhea. The other symptoms include pain
abdomen, loss of taste or smell and loss of appetite [4,5]. Some may even
experience severe disease in the form of GI bleed, acute pancreatitis,
bowel perforation and liver injury. SARS-CoV-2 enters the human host
cells through the angiotensin-converting enzyme 2 (ACE2) [6]. This
ACE2 is found to be present in the lining epithelium of most of the small
intestine. Thus, the virus infecting the intestinal epithelial cells could
explain the GI symptoms [7] and the fecal shedding of the virus [8].
Interestingly, some patients may present with GI manifestations at the
outset sans the respiratory complaints or may develop GI symptoms
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during the disease [9]. This might lead to a potential risk of prolonged
exposure to family members and health care workers, enabling the virus
spread by droplet and possible feco-oral transmission.

While GI manifestations of COVID-19 have been well established, its
clinical impact on the course of the disease is not clear. While some
studies reported no impact of GI symptoms on the severity of the disease
[10,11], others have reported GI manifestations to be associated with
more severe disease and poor outcomes [4,12,13]. Interestingly, few
studies have now shown that GI symptoms, specially diarrhea and/or
nausea/vomiting may be associated with less severe disease [7,14,15].
Unfortunately, majority of these are retrospective information collected
from electronic database. Hence, this study was planned to prospectively
evaluate the impact of GI symptoms on the clinical course and outcome in
patients with COVID-19 infection.

2. Materials and methods

This was a prospective, hospital-based study conducted from August
2020 to October 2020, at a tertiary care centre having a special wing for
COVID-19 infected patients. All patients, more than 13 years, positive
for SARS-CoV-2 by RT PCR of nasopharyngeal swab admitted to the
dedicated wards or ICU were included. A detailed history was docu-
mented regarding the various symptoms, duration of each symptom,
comorbidities, and prior drug intake. For patients who were unable to
communicate (due to severe dyspnea, unconsciousness or being on
mechanical ventilation), history prior to admission was obtained from
the closest kin, medical history and communication with the physician
in-charge of the patient whenever necessary. Apart from respiratory
symptoms and constitutional symptoms such as fever, cough, sore
throat, shortness of breath, chest tightness, chest pain and rhinorrhea,
GI symptoms such as nausea, vomiting, loss of taste and smell, diarrhea,
pain abdomen/discomfort, heart burn, bloating, dyspepsia, loss of
appetite, hematemesis, melena were inquired about, and duration of
these symptoms recorded. Diarrhea was defined as altered consistency
of stool or evacuation of �3 stools per day. All patients with pre-
existing GI diseases were excluded.

The clinical severity of COVID-19 was defined as per the NIH
guidelines into mild, moderate and severe/critical illness [16]. All
patients underwent laboratory investigations including complete
blood count (CBC), serum electrolytes (SE), renal function test (RFT),
lipid profile, amylase, lipase, calcium, phosphorus. Additionally,
coagulation markers such as serum D-dimer and fibrinogen and in-
flammatory markers such as C-reactive protein (CRP) and procalcito-
nin were measured. Other investigations (ultrasound abdomen, chest
X-ray, CT scan) were carried out as per the clinical needs of the pa-
tient. Informed consent was obtained from all individual participants
included in the study. All patients were managed as per the Institute's
protocol based on a multi-disciplinary team decision on a case-to-case
basis. This study was performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the Ethics Commit-
tee of PGIMER, Chandigarh, India (Date: October 26, 2020./No.:
INT/IEC/2020/SPL-1316).

2.1. Outcome measures

The patients were classified by the mode of presentation into
those having respiratory symptoms alone, GI symptoms alone or
both. The prevalence of the various GI symptoms was documented.
Diarrhea being the most common and consistent GI symptom, patients
were also classified into those having diarrhea and those without and
compared. Various disease outcomes such as severity of the disease,
need for ICU admission, need for oxygen/mechanical ventilation, need
for other organ support (dialysis/inotropes) and mortality were
documented.
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2.2. Statistical analysis

All the data was entered into a spreadsheet and analysed using the
SPSS (version 21.0, SPSS Inc; Chicago, USA) software. Continuous vari-
ables were expressed as mean with standard deviation or median with
interquartile range. Dichotomous variables were compared using the Chi-
square test or the Fischer's exact test. Other statistical methods were used
as appropriate. The p value of less than 0.05 were taken as statistically
significant. A multivariate logistic regression analysis was done to study
the impact of GI symptoms on the severity of COVID-19.

3. Results

Of the 244patients screened, 41were excluded (23 had inadequate data
and 18 had pre-existing GI diseases) (Fig. 1). A total of 203 patients (128
males; 63.1%)were included for thefinal analysis, ofwhich49 (24.1%) had
moderatediseaseand32 (15.8%)had severedisease.Respiratory symptoms
alonewere present in 49 (24.1%), GI symptoms alone in 20 (9.9%) and 117
(57.6%) had both respiratory and any GI symptom (Fig. 2). Remaining 17
patients (8.4%)hadpresentedwith feverandnon-specific symptoms suchas
malaise, body ache etc. Overall, 27 patients (13.3%) required ICU stay, 39
(19.2%) needed some form of organ support, 15 (7.4%) required mechan-
ical ventilation and 11 (5.4%) succumbed. Of the 117 patients having both
respiratory and GI symptoms, 33 (28.2%) had GI symptoms followed by
respiratory, 75 (64.1%) had respiratory symptoms followed by GI symp-
toms,while 9 (7.7%)hadboth respiratory andGI symptomsat presentation.
Of the 75patientswhohad respiratory symptoms followedbyGI symptoms,
themedian interval betweendevelopmentoffirst symptomandGIsymptom
development was 3.0 (1–11) days.

Overall GI symptoms was noted in 137 (67.5%) cases of which 47
(23.2%) had GI symptoms at presentation, while the remaining devel-
oped during the course of illness. While 56 (40.9%) had single GI
symptom, 81 (59.1%) had more than one GI symptoms. The commonest
GI symptom reported was diarrhea (61; 30.0%) followed by loss of taste
(28.6%), smell (27.6%) and appetite (27.6%). Nausea was seen in 29
(14.3%) while vomiting in 17 (8.4%) cases (Table 1). The median
duration of diarrhea was 4.0 (range 1–15) days with a stool frequency of
3–8 bowel movements per day. The median duration of vomiting was 2.0
(IQR 1.0) days.

The GI symptoms such as nausea and vomiting were treated symp-
tomatically. Diarrhea was mostly self-limiting and did not require any
specific therapy.

The baseline characteristics of the patients with/without diarrhea
were similar (Table 2), and so were the co-existing co-morbidities (45.9%
vs 44.4%; p ¼ 0.84). The various drugs received during hospitalisation
were similar between those with/without diarrhea.

3.1. Comparison based on overall symptomatology

Patients with respiratory symptoms alone (n ¼ 49) were compared
with those with both respiratory and any GI symptoms (n ¼ 117) (Sup-
plementary Table 1). Patients with both respiratory and any GI symptoms
showed a lower trend towards need for mechanical ventilation (12.2% vs
7.7%; p ¼ 0.35) and mortality (10.2% vs 4.3%; p ¼ 0.14) compared to
respiratory symptoms alone, although not statistically significant.

3.2. Comparison of patients with/without diarrhea

Patients with diarrhea (n ¼ 61) had no mortality (0% vs 7.7%; p ¼
0.036) or need for mechanical ventilation (0% vs 10.6%; p ¼ 0.006)
compared to those who did not have diarrhea. (Table 3). Patients without
diarrhea also had higher requirements of ICU stay, dialysis and inotropic
support compared to those with diarrhea, although not statistically
significant.



Fig. 1. Flowchart of the study.

Fig. 2. Pie-chart showing the distribution of COVID-19 patients'
symptomatology.

Table 1
Symptomatology of patients.

Symptom Frequency (n ¼ 203) Percentage

Nausea 29 14.3%
Vomiting 17 8.4%
Diarrhea 61 30.0%
Loss of Taste 58 28.6%
Loss of Smell 56 27.6%
Loss of Appetite 56 27.6%
Abdominal discomfort/Pain Abdomen 19 9.4%
Gastrointestinal Bleed 1 0.5%

Table 2
Baseline characteristics of the patients with/without diarrhea.

Parameters Patients with
diarrhea (n ¼ 61)

Patients without
diarrhea (n ¼ 142)

P
value

Age (years) (Mean � SD) 41.75 � 17.5 41.34 � 15.6 0.87
Sex Male (N, Percentage)
Female (N, Percentage)

42 (68.9%)
19 (31.1%)

86 (60.6%)
56 (39.4%)

0.26

Co-morbidities (N,
Percentage)

28 (45.9%) 63 (44.4%) 0.84

Diabetes (N, Percentage) 17 (27.9%) 38 (26.8%) 0.87
Chronic kidney disease
(N, Percentage)

7 (11.5%) 15 (10.6%) 0.85

Drugs received (N,
Percentage)
Steroids
LMWH
Remdesivir
Antibiotics

25 (41.0%)
26 (42.6%)
14 (23.0%)
55 (90.2%)

55 (38.7%)
58 (40.8%)
31 (21.8%)
112 (78.9%)

0.76
0.81
0.86
0.053

Abbreviations: SD: Standard deviation; LMWH: Low molecular weight heparin.
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Various laboratory parameters assessed did not show any significant
differences between patients with/without diarrhea (Supplementary
Table 2).

3.3. Multivariate analysis for predictors of moderate/severe disease

On multivariate analysis, presence of GI symptoms was found to be
significant negative predictor of moderate/severe disease (p ¼ 0.004),
even after adjusting for age, sex and comorbidities (Supplementary
Table 3).



Table 3
Outcome parameters among patients with/without diarrhea.

Parameters Patients with
diarrhea (n ¼ 61)

Patients without
diarrhea (n ¼ 142)

P
value

Severity of COVID-19 (N,
Percentage)
Mild
Moderate
Severe

37 (60.7%)
17 (27.9%)
7 (11.5%)

85 (59.9%)
32 (22.5%)
25 (17.6%)

0.47

Need for oxygen
supplementation (N,
Percentage)

23 (37.7%) 57 (40.1%) 0.75

Need for mechanical
Ventilation (N, Percentage)

0 (0%) 15 (10.6%) 0.006

Need for dialysis (N,
Percentage)

3 (4.9%) 12 (8.5%) 0.56

Need for inotropic support (N,
Percentage)

0 (0%) 5 (3.5%) 0.33

ICU stay (N, Percentage) 5 (8.2%) 22 (15.5%) 0.18
Hospital stay (days) (Mean �
SD)

12.46 � 4.2 14.94 � 5.8 0.001

Mortality (N, Percentage) 0 (0.0%) 11 (7.7%) 0.036

Abbreviations: COVID-19: Coronavirus disease 2019; SD: Standard deviation;
ICU: Intensive care unit.
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4. Discussion

In this prospective study we found that GI symptoms in COVID-19
patients were not uncommon with 1/4th having GI symptoms at pre-
sentation while overall, 2/3rd developed GI symptoms. The commonest
GI symptom reported was diarrhea (n ¼ 61; 30.0%) followed by loss of
taste, smell and appetite. Patients having diarrhea had lower need for
mechanical ventilation, shorter hospital stay and lower mortality
compared to those without diarrhea.

The interest in the extra-pulmonary manifestations of COVID-19 has
been steadily growing and the commonest of them is the GImanifestations.
In the initial phase of the pandemic, a mere 3%–3.8% cases of diarrhea and
5% cases of nausea and/or vomiting were reported [11,17]. But as
awareness grew, more studies reported GI manifestations and overall re-
ported GI symptoms ranged from 2% to 57% [3]. Unfortunately, most of
the studies are based on retrospective, electronic database driven infor-
mation and thus, suffer from information bias. Active, prospective ques-
tioning from patients, as has been carried out in the current study, will lead
to a better assessment of the actual prevalence of the GI symptoms. We
found that as high as 68.0% of the patients had at least one GI symptom
with 23.2% of them having it as one of the presenting symptoms, similar to
other recent prospective data [18]. Very few earlier studies have system-
atically reported the occurrence of isolated GI symptoms in the absence of
respiratory symptoms. While Jin et al. [19] had reported 3.2% cases of
isolated GI symptom presentation, Luo et al. [20], in a larger study, re-
ported it to be 16%. Interestingly, we found that 20 patients (9.9%) had
only GI symptoms without any respiratory symptoms. This sub cohort of
cases have evidently mild disease. This underlines the significance of
keeping a high index of suspicion for diagnosing these cases, which might
go unnoticed and might lead to inadvertent spread of the virus.

The commonest GI symptom reported has been diarrhea with a
pooled prevalence of 16.5% [21] followed by nausea, loss of appetite and
vomiting. We, too, found diarrhea to be the commonest symptom but
with a higher prevalence compared to the previous reports. Of them,
8.4% had diarrhea at presentation, akin to previous studies [19,22],
while the remaining developed during the course of illness. The diarrhea
lasted for a median of 4 days (range 1–15 days). This has been recorded
in limited earlier studies. While Jin et al. reported a median diarrhea
duration of 4 days [19], Han et al. had [23] patients with a mean diarrhea
duration of 5.4 days. The stool frequency ranged from 2 to 8 bowel
movements per day, similar to previous studies [22,23].
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SARS-CoV-2 virus enters the host cell via the interaction of the viral
spike protein with the host cell angiotensin-converting enzyme 2 (ACE2)
receptor and cellular trans-membrane serine protease 2 (TMPRSS2) [24].
These host receptors are present not only in the respiratory epithelium
but along the whole of the GI tract [7]. The fact that SARS-CoV-2 infects
the gut enterocytes has been established in human small intestinal
organoids [25] and nonhuman primate model [26]. The viral nucleo-
capsid protein (NP) has been demonstrated in the infected intestinal
epithelial cells [7] and viral particles on electron microscopy. Interest-
ingly, both intranasal and trans-gastric inoculation led to respiratory and
GI system dysfunction highlighting the role of inflammatory cytokines in
the viral pathogenesis [26]. The viral NP has been found more in the
ileum than the duodenum [7]. Fecal shedding of the virus even in cases
without diarrhea [27] reiterates the fact that GI involvement is an inte-
gral part of the pathogenesis of COVID-19 infection. The pathophysiology
of diarrhea in SARS-CoV-2 infection has been postulated to be multi-
factorial [3]. Viral infection related cytopathic effects, alteration in the
intestinal permeability leading to malabsorption, cytokine driven
inflammation and altered gut flora are some of the key mechanistic
pathways [28]. Diarrhea is more objective clinical evidence for gut
inflammation, compared to other symptoms like nausea or vomiting.
Thus, akin to recent studies, we have evaluated COVID-19 patients with
and without diarrhea to understand the effect of GI involvement on the
disease dynamics. Although drug induced diarrhea has been postulated
as an additional mechanism, the current study showed that patients
with/without diarrhea had similar drug treatment profile during hospi-
talisation. This underlines the fact that diarrhea is a key manifestation in
the patho-mechanistic pathway of SARS-CoV-2 infection rather than a
silent bystander.

Whether GI involvement has any impact on the overall outcome in
COVID-19 patients has been the subject of contention since the initial
reports of GI involvement by SARS-CoV-2 infection. Initial reports and
collated data had suggested adverse outcomes in patients with GI
involvement [4,19]. However, these initial data were retrospective,
database based and with the lack of adequate awareness could have led
to documentation bias. With increased cognizance and better under-
standing, recent data has shown that diarrhea or GI involvement is
associated with better outcomes [7,14,18,23]. We established similar
findings in a prospective cohort and found that patients with diarrhea,
in spite of similar baseline characteristics, had better outcomes with
lower need for mechanical ventilation, shorter hospital stay and lower
mortality. Livanos et al. [7] had demonstrated that cytokines associated
with poor outcomes such as IL-6 and IL-8 were lower in patients with GI
symptoms. It has been argued that GI involvement might lead to a
plausible attenuated immune response, a lower systemic inflammation
and cytokine storm and thus better outcome in patients with
SARS-CoV-2 infection [7,29]. The current study, too, demonstrated that
GI symptoms alone was a significant negative predictor for moder-
ate/severe disease.

The strengths of the study include a) prospective design of the study;
b) active probing for the specific symptoms from patients, relatives and
treating physicians to minimise documentation bias; c) excluding pa-
tients with prior GI symptoms/disease to remove confounders; d) using
the objective parameter of diarrhea to assess the effect of GI involvement
on the outcome. However, this study do have few limitations. Measure-
ment of cytokine levels would have enabled an objective comparison of
the disease dynamics between those with or without diarrhea. Assess-
ment of fecal calprotectin and intestinal biopsies additionally could have
led to better understanding of the enterocyte-virus interaction. The pa-
tients developing diarrhea later during the hospital course might have
additional confounding contributing factors and this cannot be
completely ruled out. Additionally, the included cohort had lower pro-
portion of severe disease. Larger prospective studies would be needed to
confirm the findings of the current study.
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5. Conclusion

GI symptoms are frequent in patients with SARS-CoV-2 infection and
the commonest is diarrhea. Diarrhea is a harbinger of better outcome
with lower mortality among COVID-19 positive patients.
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