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ear Editor , 

Although severe acute respiratory syndrome coronavirus 2 

SARS-CoV-2) is considered primarily a respiratory pathogen, its 

mpact on other organs including the gastrointestinal (GI) tract has 

een well documented [1] . The GI symptoms can be noted at pre- 

entation, or during the course of illness and can sometimes be 

he only symptoms [2] . While ample data exist on the prevalence 

f GI symptoms among coronavirus disease 2019 (COVID-19) pa- 

ients, there is limited information on the long-term GI sequelae in 

hese cases. Hence, this prospective study was conducted to look at 

he prevalence of GI sequelae on follow-up in patients of COVID-19 

nd factors predicting it. 

All consecutive patients of established COVID-19 positive cases 

resenting to a tertiary care center in India between July and 

ctober 2020 were prospectively assessed. Detailed symptomatol- 

gy was documented including respiratory and gastrointestinal (GI) 

ymptoms. Prior co-morbidities, drug history and medical history 

ere documented. Patients having any pre-existing GI diseases or 

aving GI symptoms one month prior to onset of COVID-19 were 

xcluded. All patients, on admission, underwent blood cytology, 

iochemical parameters and serum inflammatory markers estima- 

ion. Clinical severity of COVID-19 was classified into mild, moder- 

te and severe as per NIH guidelines [3] . Outcome measures such 

s need for ICU, oxygen requirement, need for ventilation and mor- 

ality were noted. 

After discharge, the patients were followed up after 1 month 

nd 3 months. The follow-up visits were primarily through tele- 

onsultation via video-conferencing using smart phones unless the 

hysician felt the need for physical examination. A detailed doc- 

mentation of the various symptomatology, duration and severity 

as performed, specifically GI symptoms such as nausea, vomiting, 

iarrhea, abdominal pain/discomfort, GI bleeding etc. GI seque- 

ae were defined as GI symptoms that were present on 3-month 

ollow-up but were absent within one month of the initiation of 

OVID symptoms. The study was approved by the Institute Ethics 

ommittee. 

All the data was entered into a spreadsheet and analysed using 

he SPSS (version 21.0, SPSS Inc; Chicago, USA) software. Continu- 

us variables were expressed as mean with standard deviation or 

edian with interquartile range. Dichotomous variables were com- 

ared using the Chi-square test or the Fischer’s exact test. Multi- 

ariable logistic regression was carried out to look for the predic- 

ors for gastrointestinal sequelae The p value of less than 0.05 were 

aken as statistically significant. 
ttps://doi.org/10.1016/j.dld.2022.02.002 
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Of the 244 patients screened, 41 were excluded (23 – incom- 

lete data; 18 – pre-existing GI disease) and 203 patients had 

ll the details documented during admission. Of them, 89 pa- 

ients (53 males; 59.6%) consented for follow-up and thus included 

or the final analysis ( Fig 1 ). Among them, 14 patients (15.7%) 

ad GI sequelae on 3-month follow-up while 75 (84.3%) did not. 

he GI symptoms that persisted on follow-up included abdominal 

ain/discomfort – 8; constipation – 9; loose stools – 3; nausea and 

omiting – 1 and persistence of loss of appetite – 2. 

Comparing patients with and without GI sequelae on 3-month 

ollow up, it was noted that the baseline characteristics such as 

ge, sex and pre-existing comorbidities were similar between the 

wo groups ( Table 1 ). Patients with GI sequelae had initially more 

evere disease ( p = 0.011), higher need for oxygen supplemen- 

ation (78.6% vs 36.0%; p = 0.006) and ICU stay (35.7% vs 5.3%; 

 = 0.004). All patients with GI sequelae had both respiratory and 

I symptoms during admission while none of the patients hav- 

ng initially only GI symptoms had any GI sequelae ( p = 0.04). GI 

equelae were noted in a higher proportion of patients receiving 

teroids during hospitalization (78.6% vs 37.3%; p = 0.007), while 

he intake of NSAIDs and other drugs were similar. 

Laboratory investigations performed during hospitalization 

ere comparable between the two groups, except for higher fib- 

inogen levels (5.30 vs 4.04 g/L; p = 0.03) and higher ALT levels 

54.5 vs 33.0 U/L; p = 0.014) in the GI sequelae group (Supple- 

entary Table 1). On multivariable regression analysis, ( Table 2 ) 

evere COVID-19 infection (aOR 8.17; p = 0.047), need for oxy- 

en supplementation (aOR 7.53; p = 0.035), ICU stay (aOR 5.89; 

 = 0.034) and steroids administration (aOR 7.27; p = 0.04) during 

ospitalization were significant predictors of subsequent GI seque- 

ae, when adjusted for age, sex and symptomatology profile during 

dmission. 

This prospective evaluation of COVID-19 recovered patients on 

-months follow up showed that severe disease at baseline was 

ssociated with GI sequelae later on. Additionally, patients having 

I sequelae had higher requirements for oxygen support and ICU 

dmission. Administration of steroids was associated with a greater 

isk of GI sequelae. 

The interest in the extra-pulmonary manifestations of COVID-19 

as been steadily growing and the commonest of them is involve- 

ent of the GI tract. Most studies report GI manifestations to the 

une of 2% - 57% [1] . However, limited data exist on GI sequelae

hat might be present in COVID-19 recovered patients on follow- 

p. In a recent study, Rizvi et al. [4] have described the resolution 

f the initial GI manifestations in more than 90% of the cases on 

 and 6-month follow-up in a retrospective study of a large cohort 

f patients. In our prospective study we observed that GI seque- 

ae persist in around 16% of the patients, on 3-month follow-up. 
rights reserved. 
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Fig. 1. Study flowchart. 

Table 1 

Comparison between patients with/without gastrointestinal sequelae on follow up. 

Parameters No GI manifestations on follow up ( n = 75) GI manifestations on follow up ( n = 14) p value 

Age in years (mean ±SD) 41.15 ±16.0 43.86 ±13.9 0.56 

Sex Male 46 (61.3%) 7 (50%) 0.43 

Female 29 (38.7%) 7 (50%) 

Co-morbidities 33 (44.0%) 8 (57.1%) 0.36 

Diabetes 22 (29.3%) 5 (35.7%) 0.75 

Hypertension 18 (24.0%) 4 (28.6%) 0.74 

Chronic kidney disease 6 (8.0%) 2 (14.3%) 0.61 

Presentation during admission 

Only respiratory 14 (18.7%) 0 (0%) 0.04 

Only GI 13 (17.3%) 0 (0%) 

Both 45 (60.0%) 14 (100%) 

Severity of COVID-19 

Mild 45 (60.0%) 3 (21.4%) 

Moderate 22 (29.3%) 6 (42.9%) 0.011 

Severe 8 (10.7%) 5 (35.7%) 

Drugs received during therapy 

NSAIDs 49 (65.3%) 11 (78.6%) 0.33 

Steroids 28 (37.3%) 11 (78.6%) 0.007 

Remdesivir 18 (24.0%) 5 (35.7%) 0.36 

Need for oxygen supplementation 27 (36.0%) 11 (78.6%) 0.006 

ICU stay 4 (5.3%) 5 (35.7%) 0.004 

Need for IMV 3 (4.1%) 1 (7.1%) 0.51 

Need for dialysis 3 (4.0%) 2 (14.3%) 0.174 

Abbreviations: GI Gastrointestinal; SD Standard deviation; COVID-19 Coronavirus disease 19; NSAIDs Non-steroidal anti-inflammatory drugs; 

ICU intensive care unit; IMV Invasive mechanical ventilation. 
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Table 2 

Multivariable logistic regression for gastrointestinal sequelae. 

Parameters P value aOR ∗
95% CI 

Lower Upper 

Need for oxygen supplementation 0.035 7.53 1.15 49.06 

Severe COVID-19 infection 0.047 8.17 1.03 64.65 

Steroids 0.043 7.27 1.07 49.62 

ICU stay 0.034 5.89 1.14 30.37 

∗ Adjusted for age, sex and mode of presentation on initial admission 

Abbreviations: aOR Adjusted Odds’ ratio; CI Confidence interval; COVID Coron- 

avirus disease 2019; ICU intensive care unit. 
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n another retrospective study, Weng at al. [5] , however, found a 

igh proportion of patients (44%) having GI sequelae on follow- 

p. Noviello et al. demonstrated that greater number of patients 

aving diarrhea during the index admission had GI sequelae on 

ollow-up [6] . In our study, of the patients who had GI symptoms 

t the onset ( n = 58), 14 (24.1%) had GI sequelae on follow-up. 

The factors predicting the persistence of GI sequelae would be 

n interesting observation. Rizvi et al. [4] did not look into these 

actors. Weng et al. [5] , in their study, found that patients with GI

equelae had less severe disease (17% vs. 37%) compared to those 

ho did not have GI sequelae. However, the authors agreed that 

his finding was “unexpected” from the pathophysiological per- 

pective. In our prospective evaluation, we observed that GI se- 

uelae were predicted by more severe disease, oxygen requirement 

nd ICU admission. The fact that none of the patients having only 

I symptoms had any GI sequelae but those with severe disease 

ad them highlights the fact that it is probably hypoxia that drives 

he pathophysiology of GI symptom persistence. Hypoxia induced 

ulti-organ damage is well known in COVID-19 infection and can 

ead to endothelial injury of the microvasculature of the intestine 

7] . Additionally, severe COVID-19 may result in excess activation 

f hypoxia inducible factor (HIF) −1a leading to cytokine storm and 

estruction of epithelium [8] . This injury can plausibly explain the 

ubsequent development of GI sequelae in these group of patients. 

Various drugs used for the management of COVID-19 include 

SAIDs, steroids, and remdesivir etc. These drugs are known to 

ave GI side effects. We found that use of steroids was associated 

ith GI sequelae, but not NSAIDs. This could be due to the drug 

tself or may be explained as an epiphenomenon as steroids are 

ore likely to be used in patients with more severe disease. 

The strengths of the study include prospective design, actual 

atient interview and examination rather than mere registry data 

nd analysis of the possible factors predisposing to GI sequelae. 

owever, small sample size from a single center are its limita- 

ions. Large multicenter studies with prospective follow-up design 

s needed to validate the findings of the study. 

In conclusion, it’s the severity of the disease rather than 

aseline GI symptoms that predisposes to development of GI 
582 
equelae on follow-up in patients recovered from COVID-19 infec- 

ion. 
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