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Abstract

Bowel symptoms, such as diarrhea, have higher prevalence during coronavirus disease 2019 (COVID-19). The
correlation between the severity of these symptoms and their prognosis has not been defined yet.
Furthermore, higher prevalence of gastrointestinal symptoms after recovery from COVID-19 has been
reported. This study aimed to analyze the correlation of potential factors with the severity of diarrhea during
COVID-19 and to assess the progression of post-COVID-19 bowel symptoms. This prospective longitudinal
cohort included 109 patients with moderate to severe COVID-19 symptoms who were hospitalized from May
to July 2021. Patients were interviewed to assess the presence and intensity of bowel symptoms during
COVID-19 and 3-6 months after hospital discharge using the Gastrointestinal Symptom Rating Scale
questionnaire. Demographic and clinical data were obtained and their correlations with the intensity of bowel
symptoms were examined. The presence of severe diarrhea was correlated with the need for ventilatory
support and the use of anticoagulants but not with the use of antibiotics. In addition, bowel symptoms, such
as loose stools and incomplete evacuation but not diarrhea, constipation, or abdominal pain, persisted for at
least 3—6 months after hospital discharge. These results suggest that the severity of diarrhea during COVID-
19 may be associated with worsening of the disease and that only loose stools and incomplete evacuation
are present after COVID-19. The chronicity of these bowel symptoms should be evaluated to improve the
treatment of patients with COVID-19.
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1. Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is the cause of the coronavirus
disease 2019 (COVID-19) pandemic, which was declared by the World Health Organization on March 11,
2020. SARS-CoV-2 primarily affects the respiratory system. However, gastrointestinal manifestations, such
as nausea, vomiting, and diarrhea, are also common extrapulmonary symptoms of COVID-19.12 During
COVID-19, 15%-50.5% of patients develop intestinal manifestations such as diarrhea.3*>67

Owing to the high prevalence of gastrointestinal symptoms, associations between these symptoms and
a more severe clinical course of the disease have been investigated. Patients with severe COVID-19 reportedly
have a higher risk of developing gastrointestinal symptoms,® and the presence of diarrhea is correlated with
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the severity of respiratory symptoms,® indicating that diarrhea may be a risk factor for disease severity. In
another study, however, there was no association between gastrointestinal symptoms and the clinical course
of the disease.® In contrast, some studies showed that the presence of diarrhea appears to be associated with
improved prognosis or a more indolent form of COVID-19.23°

Furthermore, one of the hallmarks of COVID-19 is the persistence of post-infection gastrointestinal
symptoms, as seen in 41% of post-COVID-19 patients.!® These cases may be related to psychological changes
along with intestinal microbiota disorders or persistent intestinal inflammation.'%!213 Therefore, the post-
COVID-19 gastrointestinal effects after recovery require further investigation.

Since there is still no consensus in this regard and given the numerous ways in which gastrointestinal
symptoms have been recorded in previous studies, it is necessary to evaluate these patients for a longer period
using a standardized evaluation method. Among the existing tools used in the diagnosis of digestive diseases,
the Gastrointestinal Symptom Rating Scale (GSRS),'* which has been translated into Portuguese,® is
considered the most appropriate instrument for assessing intestinal function. One of the main advantages of
using GSRS is that the questions are always asked about the previous week, which is easy to understand and
requires less time to complete.

Therefore, the present study aimed to analyze the correlation of potential factors with the severity of
diarrhea in a prospective cohort of hospitalized patients with moderate to severe COVID-19 and to evaluate
the progression of bowel symptoms using the GSRS questionnaire.

2. Methods
2.1 Study design

This prospective longitudinal cohort study was conducted at the ||| GcGNGG
I (/e hospitalized patients were evaluated, recruited, and interviewed.

This study was conducted in compliance with the principles of the Declaration of Helsinki. The study’s
protocol was revised and approved by the local ethics committee (opinion 4.510.094). Written informed
consent was obtained.

2.2 Patients

The study population comprised 109 patients, including men and women, hospitalized from May to
July 2021 with a diagnosis of COVID-19 confirmed by polymerase chain reaction in the ward of a [|l}
I

Individuals under 18 years and over 70 years of age and those with pathologies, such as obstructive
pulmonary disease, peptic ulcer, gastric obstruction, and digestive tract neoplasia were excluded from the
study population. We also excluded pregnant women and patients with incomplete medical records, chronic
infectious diseases that may alter the functioning of the digestive tract, or cognitive impairment that make it
difficult to collaborate with the study.
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2.3 Data collection

The participants were interviewed using a validated questionnaire (GSRS)™® to assess gastrointestinal
symptoms. In the present study, bowel symptoms, such as flatulence, constipation, diarrhea, loose stools,
urgency to defecate, feeling of not completely emptying the bowels when defecating, and abdominal pain,
were measured on a scale of 1 to 7. On this scale, the patient scores each of the aforementioned symptoms
using the following responses: 1) no discomfort/not once, 2) minimal discomfort/rarely, 3) mild
discomfort/very few times, 4) moderate discomfort/few times, 5) moderately severe discomfort/sometimes, 6)
strong discomfort/often, and 7) very strong discomfort/very often. In the present study, moderate to severe
scores in the frequency range of rarely to very often were considered severe symptoms.4

Time-zero of this cohort study was recorded as the time of first application of the questionnaire (May
to July 2021), during the period of hospital stay when the presence of symptoms before and during the
infection was evaluated. A third application of the questionnaire was performed 3 to 6 months after hospital
discharge.

Additionally, demographic and clinical data were obtained from the electronic medical records of the
patients. The application of the questionnaire and collection of data from electronic medical records were
performed by health professionals.

2.4 Statistical analysis

The results were analysed using the unpaired Student’s t-test Wilcoxon test, and Kruskal-Wallis one-
way analysis of variance test were performed as appropriate (Graph Pad Prism Software, San Diego, CA,
USA). The results were considered statistically significant for p values <0.05.

3. Results
3.1 Study patients

The average age of the patients interviewed in the present study was 50.4 years, with a majority of
male patients; 57.8% of the participants were male and 42.2% were female (Table 1). More than 70% of the
patients were previously diagnosed with chronic diseases, and systemic arterial hypertension was present in
37.6% of them. Regarding the need for ventilatory support, 60% of the patients used a nasal catheter or high-
flow support, while 7% used mechanical ventilation and were admitted to the intensive care unit. In addition,
approximately 62% of the respondents had a hospital stay of > 8 days.

Table 1. Demographic and clinical characteristics of the study population

Potential covariants Total
n =109
Sex Men 63 (57.8%)
Women 46 (42.2%)
Age 50.4 (13.7%)
Early gastric symptoms (nausea,
vomiting, diarrhea) 56 (51.4%)
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Intensive therapy

Ventilatory support
Hospitalization time >8 days
Chronic diseases

Chronic diseases

Diabetics

Hypertensive

Obesity

Immunosuppressed (neoplasms,
tx, autoimmune)

Chronic respiratory diseases)
Gastrointestinal diseases
Medications used during hospitalization
Antibiotics

Bowel symptoms associated with coronavirus disease 19 in hospitalized patients with moderate to severe

8 (7.3%)
73 (67.0%)
68 (62.4%)

80 (73.4%)
32 (29.4%)
41 (37.6%)
25 (22.9%)

6 (5.5%)
4 (3.7%)
8 (7.3%)

101 (92.7%)

Anti-parasitic 48 (44%)
Anticoagulant 61 (56%)
Corticosteroid 54 (49.5%)
Continuous use medications 54 (49.5%)

Most patients were symptomatic and approximately half of them reported early gastrointestinal
complaints, such as nausea, vomiting, and diarrhea (which was the most prevalent initial gastric symptom)
(Fig. 1). Finally, among the medications used during hospitalization, antibiotics were the most prevalent, being
prescribed to 92.7% of hospitalized patients.
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Figure 1. Initial symptoms in patients hospitalized with SARS-CoV-2 virus infection in 2021. Initial
symptoms or their absence as reported by the study population. Other symptoms: fever (59%), cough (60.5%),
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adynamia (71%), ageusia (36%), dysphagia (34%), coryza (27.5%), odynophagia (41%), dyspnea (60%),
anosmia (33%), and headache (15.5%). SARS-CoV-2, severe acute respiratory syndrome coronavirus-2.

3.2 Prevalence of the use of ventilatory support in patients with severe diarrhea

The use of ventilatory support was greater in the group of patients with severe diarrhea during SARS-
CoV-2 infection than in the group of patients without severe diarrhea (Table 2). In addition, more than 75%
of the patients with severe diarrhea required anticoagulant use. In contrast, the need for antibiotic use was
similar between patients with intense and non-intense diarrhea during the infection.

Table 2. Correlation of Potential factors with the severity of diarrhea in patients with COVID-19

Potential covariates Total Iqtense WlthOUt Intense p-value
diarrhea diarrhea

n=109 n=17 n=92
Male 63 (57.8%) 13 (76.5%) 50 (54.3%) 0.07
Age, years 50.4 46.6 51.3 0.20
Early gastric symptoms
(nausea, vomiting, 56 (51.4%) 11 (64.7%) 45 (48.9%) 0.35
diarrhea)
Intensive therapy 8 (7.3%) 1 (5.8%) 7 (7.6%) 0.64
Ventilatory support 73 (67.0%) 16 (94.1%) 57 (61.9%) 0.01*
Chronic diseases 80 (73.4%) 12 (70.6%) 68 (73.9%) 0.49
'J:;'Sth ofhospital sty >8 o 2 am)  o(520%) 59 (64.1%) 0.27
Antibiotics use 101 (92.7%) 16 (94.1%) 85 (92.4%) 0.64
Anticoagulant use 61 (56%) 13 (76.5%) 48 (52.2%) 0.05*
Corticosteroid use 78 (71.5%) 7 (41.2%) 47 (51.1%) 0.31
Continuous use 54.(495%) 10 (58.8%) 44 (47.8%) 0.29

medications

Age values: cell content represents mean (SEM) or frequency (%); Student's t test. Other covariates: cell
content represents sample value or frequency (%.); Chi-square (Fischer's exact) test. Intensity of Diarrhea
according to GSRS: Gastrointestinal Symptom Rating Scale. *p<0.05.

3.3 Analysis of the GSRS questionnaire

Regarding the data obtained through the GSRS questionnaire, it was observed that there was an
increase in the incidence of diarrhea during the period of infection, but this symptom did not persist after the
interviewees recovered. However, bowel movement did not return to the frequency reported before the
infection (Fig. 2A). In contrast, complaints of passage of loose stools increased during the period of infection
and persisted even after the patient recovered (Fig. 2B); however, abdominal pain remained a symptom of
minimal discomfort that rarely occurred throughout the course of the disease and after recovery (Fig. 2C).
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Figure 2. Intestinal symptoms over the course of COVID-19. Symptoms of diarrhea (A), loose stools (B), and
abdominal pain (C) were investigated using the Gastrointestinal Rating Scale (GSRS) before, during, and after
COVID-19. N = 55 per group. The values correspond to mean + SEM of the rating scale. One-way ANOVA,
Kruskal-Wallis test, *p < 0.05 vs. before. COVID-19, coronavirus disease 19; ANOVA, analysis of variance.

Constipation and flatulence scores did not show any changes during the study period. Indeed, among
the patients interviewed (Fig. 3A and C), an increase in the feeling of incomplete bowel emptying was
observed after the period of infection compared with that before and during the infection (Fig. 3B).

A) B) &)
5 S 51 5
(8]
() 2 *
5 4 2, © 4+
b3 2 9 T
2 2 # o T
S, L 2 %7
+— -1 [ -
I c
2 _§ % 2
0 [} -~
c 2 T = 2 ©
8% - £ — T 14
£
o
1 T T 21 T T 0 T T
Before During After Before During After Before During After

Figure 3. Evolution of the intensity and frequency of intestinal symptoms before, during, and after SARS-
CoV-2 virus infection. Symptoms of constipation (A), incomplete bowel emptying (B), and flatulence (C)
were investigated using the Gastrointestinal Rating Scale (GSRS). N = 55 per group. The values correspond
to the mean + SEM of the rating scale. One-way ANOVA, Kruskal-Wallis test, *p < 0.05 vs. before or #p <
0.05 vs. during. SARS-CoV-2, severe acute respiratory syndrome coronavirus-2; ANOVA, analysis of
variance.

4. Discussion

A growing body of evidence has demonstrated the relevance of digestive manifestations in patients
with COVID-19. In particular, the frequency and intensity of intestinal symptoms indicate the susceptibility
of the intestines to SARS-CoV-2 infection. Therefore, the present study aimed to analyze the correlation of
potential factors with the severity of diarrhea during COVID-19 and to evaluate the progression of bowel
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symptoms after COVID-19 in a prospective cohort of patients with moderate to severe COVID-19 hospitalized
in a Brazilian university hospital. The novelty and main findings of the present study were as follows: 1) the
need for ventilatory support and use of anticoagulants, but not antibiotics, are related to severe diarrhea during
COVID-19 and 2) bowel symptoms persisted after COVID-19, especially passage of soft stools and
incomplete evacuation.

Overall, the hospitalized patients who participated in the study were mostly men and people with
chronic diseases. In fact, evidence of sex differences in COVID-19 have shown that male patients seem to
experience more severe outcomes than female patients, as observed in 37 of 38 countries evaluated® and in
Brazil.l” This greater severity has been attributed to a delay in viral clearance in men compared with that in
women.'®° In fact, pre-existing chronic diseases, such as diabetes, hypertension, obesity, and coronary
artery/cardiovascular disease, have been correlated with an increased risk of COVID-19 severity in different
countries?®?! as well as in Brazil.!” The prevalence of ventilatory support use observed among patients in the
present study is also in line with data previously found during the COVID-19 outbreak in 14 Chinese hospitals®
and had also been verified during the SARS-CoV outbreak in 2003.22 Most patients in the present study had
a length of hospital stay of >8 days. Our data aligns with those of a previous study that observed a median
hospital length of stay of 14 days in China and 5 days outside China.?® Additionally, the use of corticosteroids
and antibiotics, followed by the use of anticoagulants, were the most prevalent. Similar findings were observed
in a study of patients with COVID-19 admitted to Brazilian hospitals with an antibiotic administration rate of
90%,2* and in a review of 18 studies, 72% of patients were administered antibiotics. 2> Overall, these results
confirm that the study population of COVID-19 in this study was similar to that reported in other studies.

Our analysis showed that diarrhea (33%) was the main gastrointestinal symptom in patients with
COVID-19, followed by nausea/vomiting (28%). This result was also seen in a cohort carried out in 2020
involving 299 infected patients, of which 47% reported nausea, vomiting, and/or diarrhea, with diarrhea as
the main symptom (39%), followed by nausea (25%) and vomiting (13%).2 According to another study of 73
patients, the prevalence of diarrhea in the infected patients was up to 35.6%.2° These findings are not consistent
with those found in the past, as documented in Hong Kong during a SARS outbreak in 2003, wherein out of
138 patients, only 22.5% had nausea/vomiting and only 19.6% had diarrhea;?’ this can potentially be explained
by the fact that these data are from outbreaks caused by different strains of viruses that evolved throughout
the years. Furthermore, another analysis from February to August 2020 in a public hospital in Bandar Abbas,
Iran, showed that out of the 507 COVID-19 patients, 47.9% had at least one gastrointestinal symptom. 28 In a
cohort study carried out in Italy, diarrhea was also the most frequent intestinal symptom in patients, affecting
27.1% of them,® as well as in a Southern US population in which diarrhea was present in 28.3%, nausea and/or
vomiting in 23.1% and abdominal pain in 8.8% patients.” Therefore, this change in symptom prevalence could
indicate a difference in viral tropism stemming from new strain mutations compared with the pandemic that
started in 2019 with previous outbreaks.?®

The results of the present study also showed that potential severity variants, such as the use of
ventilatory support and anticoagulants, were correlated to the group of patients with severe diarrhea. In this
sense, a study evaluating the enteric implication in hospitalized patients with COVID-19 outside of Wuhan
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showed that diarrhea may be a risk factor for the severity of the disease.® Thus, severe COVID-19 is associated
with changes in the compositional alterations of the gut microbiome, disrupted intestinal barrier integrity,
mucosal inflammation impact on the function of the enteric nervous system, and the activation of sensory
fibers conveying information to the central nervous system and its contribution to the severity of COVID-
19.%% In agreement with these data, a meta-analysis conducted recently suggested that digestive symptoms are
not uncommon and that those with severe COVID-19 have a higher risk of developing gastrointestinal
symptoms.® However, according to Aghemo et al. (2020),° among the admission parameters analyzed, the
presence of any gastrointestinal symptoms (such as diarrhea or vomiting) was significantly associated with
delayed intensive care unit transfer or death. Contrary to previous evidence, another study found that when
comparing the severity of COVID-19 in patients with and without gastrointestinal symptoms, moderate
heterogeneity was evident with no statistical difference between the two groups, indicating no significant
correlation between gastrointestinal symptoms and disease severity in patients with COVID-19.3! One
possible reason for the apparent discrepancy between the findings of the present study and those of other
studies could be the method used to measure the presence of gastrointestinal symptoms in the present study.
In the present study, the GSRS was used because it is the most appropriate instrument for assessing intestinal
function as it is easier to understand and requires less time to complete.*

Regarding the post-COVID-19 period, the normalization of diarrhea symptoms was observed 3-6
months after the end of the disease. The present findings are in accordance with the literature, as demonstrated
by Aiyegbusi et al. in 20213 that only 6% of individuals who had chronic COVID-19 symptoms (lasting
longer than 4 weeks) also reported persistent diarrhea. One possibility is that after the end of COVID-19, there
was no persistence or emergence of gastrointestinal symptoms; however, this was not the case. In the present
study, despite recovering from diarrhea, passage of loose stools persisted even after the infection had ceased.

Such an occurrence could be associated with an increase in functional diseases of the digestive tract
such as irritable bowel syndrome, a functional gastrointestinal disorder characterized by symptoms including
abdominal pain associated with a change in stool frequency or consistency.*® However, this hypothesis does
not seem likely because the scores for abdominal pain did not show a notable difference over the course of
the disease. In addition, COVID-19 can cause harmful and persistent changes in the gut microbiota, with an
increase in the amount of opportunistic pathogens and a decrease in beneficial commensals; these changes are
associated with greater disease severity.33 Thus, it is possible that the alterations in the microbiota or even
the intestinal absorptive capacity of infected individuals are responsible for altering the consistency of feces.
Further studies are needed to directly correlate these findings.

Regarding the sensation of incomplete evacuation, the present study observed for the first time that
there was a significant increase in the intensity and frequency of this symptom after the COVID-19 period.
We speculate that this finding may be due to an increase in stool consistency or the degree of evacuation
difficulty. Regarding constipation, our study demonstrated that there was no increase in this symptom during
or after COVID-19. These data are in line with those of other published studies.®® Therefore, at first, it may
seem contradictory that incomplete evacuation is also associated with the presence of soft stools in the same
study population; however, the difficulty of elimination in this case is possibly also associated with evacuation
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capacity and anorectal motor disorders and not only with the consistency of the stools.®’ In this sense, one can
hypothesize the existence of neurogenic bases to explain gastrointestinal dysmotility in COVID-19; however,
specific data were unavailable at the time of publication.

A close correlation between affective disorders, such as anxiety, and functional gastrointestinal
disorders is well known, especially when the gastrointestinal symptoms are more severe.!* Therefore, the
pathophysiologic and psychosocial mechanisms surrounding anxiety could explain the gastrointestinal
repercussions of COVID-19. Nevertheless, determining the chronicity of post-infectious dysmotility is an
important topic to consider because the emergence of this condition can directly and permanently affect the
patient’s quality of life.3®

The findings of this study should be interpreted in the context of certain limitations. Our study was
limited by the small sample size (109), 55 of whom were evaluated during the post-infection period. In
addition, data were obtained from only one medical center. Furthermore, there is a lack of evaluation methods
for motor disorders, dysmotility, gut microbiota, and anxiety.

5. Conclusion

In summary, our data showed that the presence of severe diarrhea was correlated with the need for
ventilatory support and the use of anticoagulants but not with the use of antibiotics, in hospitalized patients
with moderate to severe COVID-19. These results suggest that the severity of enteric symptoms may be
associated with worsening of the disease. Furthermore, we clearly showed for the first time that bowel
symptoms, such as loose stools and incomplete evacuation, persist after hospital discharge and 6 months of
recovery. Thus, from these results, one can understand the importance of evaluating the chronicity of these
enteric alterations after COVID-19 and of studying the underlying pathophysiological mechanisms as this will
aid in the development of novel intervention strategies that can reduce or prevent severe outcomes of COVID-
19.

6. Acknowledgments
The present work was supported by the Coordination for the Improvement of Higher Education Personnel -
Brazil (CAPES) - Financing Code 001

7. Author Contribution

Conceptualization: SMP, MHLPS.

Methodology: SMP, LGMS, DSLLF, RRCS, ICB, DVA, SSM, MHLPS.
Project administration: SMP, MHLPS.

Visualization: SMP, LGMS, DSLLF, MANS, MHLPS.

Writing-original draft: SMP, DSLLF, ICB, DVA, SSM, MHLPS.
Writing-review and editing: SMP, MANS, MHLPS.

Approval of final manuscript: all authors.

International Journal for Innovation Education and Research Vol. 10 No. 12 (2022), pg. 102



https://scholarsjournal.net/index.php/ijier

Bowel symptoms associated with coronavirus disease 19 in hospitalized patients with moderate to severe
illness

8. Conflict of Interest

The authors have no conflicts of interest to declare.

9. References
1. Gupta, A., Madhavan, M. V., Sehgal, K., Nair, N., Mahajan, S., Sehrawat, T. S., et al. (2020).
Extrapulmonary manifestations of COVID-19. Nature medicine, 26(7), 1017-1032. doi: 10.1038/s41591-
020-0968-3.
2. Livanos, A. E., Jha, D., Cossarini, F., Gonzalez-Reiche, A. S., Tokuyama, M., Aydillo, T., et al. (2021).
Intestinal host response to SARS-CoV-2 infection and COVID-19 outcomes in patients with gastrointestinal
symptoms. Gastroenterology, 160: 2435-2450.e.34. doi: 10.1053/j.gastro.2021.02.056.
3. Nobel, Y. R., Phipps, M., Zucker, J., Lebwohl, B., Wang, T. C., Sobieszczyk, M. E., et al. (2020).
Gastrointestinal symptoms and coronavirus disease 2019: a case-control study from the United States.
Gastroenterology, 159:373-375.e.2. doi: 10.1053/j.gastro.2020.04.017.
4.Pan L, Mu M, Yang P, Sun'Y, Wang R, Yan J, et al. (2020). Clinical characteristics of COVID-19 patients
with digestive symptoms in Hubei, China: a descriptive, cross-sectional, multicenter study. The American
journal of gastroenterology, 115:766-773. doi: 10.14309/ajg.0000000000000620. PMID: 32287140.
5. Mao, R., Qiu, Y., He, J. S,, Tan, J. Y., Li, X. H., Liang, J., et al. (2020). Manifestations and prognosis of
gastrointestinal and liver involvement in patients with COVID-19: a systematic review and meta-analysis.
The lancet Gastroenterology & hepatology, 5:667-678. doi: 10.1016/S2468-1253(20)30126-6.
6. Wan, Y., Li, J,, Shen, L., Zou, Y., Hou, L., Zhu, L., et al. (2020). Enteric involvement in hospitalized
patients with COVID-19 outside Wuhan. The lancet Gastroenterology & hepatology, 5:534-535. doi:
10.1016/S2468-1253(20)30118-7.
7. Patel, H. K., Kovacic, R., Chandrasekar, V. T., Patel, S. C., Singh, M., Le Cam, E., et al. (2022). Correlation
of Gastrointestinal Symptoms at Initial Presentation with Clinical Outcomes in Hospitalized COVID-19
Patients: Results from a Large Health System in the Southern USA. Digestive Diseases and Sciences, 7:1-
10. doi: 10.1007/s10620-022-07384-0.
8. Elmunzer, B. J., Spitzer, R. L., Foster, L. D., Merchant, A. A., Howard, E. F., Patel, V. A, et al. (2019).
Digestive manifestations in patients hospitalized with coronavirus disease 2019. Clinical gastroenterology
and hepatology, 19:1355-1365.e4. doi: 10.1016/j.cgh.2020.09.041.
9. Aghemo, A., Piovani, D., Parigi, T. L., Brunetta, E., Pugliese, N., Vespa, E., et al. (2020). COVID-19
digestive system involvement and clinical outcomes in a large academic hospital in Milan, Italy. Clinical
Gastroenterology and Hepatology,18:2366-2368.€3. doi: 10.1016/j.cgh.2020.05.011.
10. Blackett, J. W., Li, J., Jodorkovsky, D., & Freedberg, D. E. (2022). Prevalence and risk factors for
gastrointestinal symptoms after recovery from COVID-19. Neurogastroenterology & Motility, 34:e14251.
doi: 10.1111/nmo.14251.
11. Mayer, E. A., Craske, M., & Naliboff, B. D. (2001). Depression, anxiety, and the gastrointestinal system.
Journal of Clinical Psychiatry, 62, 28-37.
12. Choi, E. P. H., Hui, B. P. H., & Wan, E. Y. F. (2020). Depression and anxiety in Hong Kong during
COVID-19. International journal of environmental research and public health, 17(10), 3740. doi:
10.3390/ijerph17103740.
13. Schmulson, M., Ghoshal, U. C., & Barbara, G. (2021). Managing the inevitable surge of post-COVID-19
functional gastrointestinal disorders. Official journal of the American College of Gastroenterology| ACG,
116(1), 4-7. doi: 10.14309/ajg.0000000000001062.

International Journal for Innovation Education and Research Vol. 10 No. 12 (2022), pg. 103



https://scholarsjournal.net/index.php/ijier

Bowel symptoms associated with coronavirus disease 19 in hospitalized patients with moderate to severe
illness

14. Svedlund, J., Sjodin, 1., & Dotevall, G. (1988). GSRS—a clinical rating scale for gastrointestinal
symptoms in patients with irritable bowel syndrome and peptic ulcer disease. Digestive diseases and
sciences, 33(2), 129-134. doi: 10.1007/BF01535722.

15. Souza, G. S., Sarda, F. A. H., Giuntini, E. B., Gumbrevicius, I., Morais, M. B. D., & Menezes, E. W. D.
(2016). Translation and validation of the brazilian portuguese version of the Gastrointestinal Symptom
Rating Scale (GSRS) Questionnaire. Arquivos de Gastroenterologia, 53, 146-151. doi: 10.1590/S0004-
28032016000300005.

16. Scully, E. P., Haverfield, J., Ursin, R. L., Tannenbaum, C., & Klein, S. L. (2020). Considering how
biological sex impacts immune responses and COVID-19 outcomes. Nature Reviews Immunology, 20(7),
442-447. doi: 10.1038/s41577-020-0348-8.

17. de Souza, F. S. H., Hojo-Souza, N. S., Batista, B. D. D. O., da Silva, C. M., & Guidoni, D. L. (2021). On
the analysis of mortality risk factors for hospitalized COVID-19 patients: A data-driven study using the
major Brazilian database. PloS one, 16(3), €0248580. doi: 10.1371/journal.pone.0248580.

18. Xu, K., Chen, Y., Yuan, J., Yi, P., Ding, C., Wu, W., et al. (2020). Factors associated with prolonged viral
RNA shedding in patients with coronavirus disease 2019 (COVID-19). Clinical infectious diseases, 71(15),
799-806. doi: 10.1093/cid/ciaa351.

19. Zheng, S., Fan, J., Yu, F., Feng, B., Lou, B., Zou, Q., et al. (2020). Viral load dynamics and disease severity
in patients infected with SARS-CoV-2 in Zhejiang province, China, January-March 2020: retrospective
cohort study. British medical journal, 369:m1443. doi: 10.1136/bmj.m1443.

20. Liu, H., Chen, S., Liu, M., Nie, H., & Lu, H. (2020). Comorbid chronic diseases are strongly correlated
with disease severity among COVID-19 patients: a systematic review and meta-analysis. Aging and disease,
11(3), 668. doi: 10.14336/AD.2020.0502.

21. Yonekawa, A., & Shimono, N. (2022). Clinical Significance of COVID-19 and Diabetes: In the Pandemic
Situation of SARS-CoV-2 Variants including Omicron (B. 1.1. 529). Biology, 11(3), 400. doi:
10.3390/biology11030400.

22. Leung, W. K., To, K. F., Chan, P. K., Chan, H. L., Wu, A. K., Lee, N., et al. (2003). Enteric involvement
of severe acute respiratory syndrome-associated coronavirus infection. Gastroenterology, 125(4), 1011-
1017. doi: 10.1016/s0016-5085(03)01215-0.

23. Rees, E. M., Nightingale, E. S., Jafari, Y., Waterlow, N. R., Clifford, S., B Pearson, C. A., et al. (2020).
COVID-19 length of hospital stay: a systematic review and data synthesis. BMC medicine, 18(1), 1-22. doi:
10.1186/s12916-020-01726-3.

24. Marcolino, M. S., Ziegelmann, P. K., Souza-Silva, M. V., Nascimento, I. J. B. D., Oliveira, L. M.,
Monteiro, L. S., et al. (2021). Clinical characteristics and outcomes of patients hospitalized with COVID-
19 in Brazil: Results from the Brazilian COVID-19 registry. International Journal of infectious diseases,
107, 300-310. doi: 10.1016/j.ijid.2021.01.019.

25. Rawson, T. M., Moore, L. S., Zhu, N., Ranganathan, N., Skolimowska, K., Gilchrist, M., ... & Holmes, A.
(2020). Bacterial and fungal coinfection in individuals with coronavirus: a rapid review to support COVID-
19 antimicrobial prescribing. Clinical infectious diseases, 71(9), 2459-2468. doi: 10.1093/cid/ciaa530.

26. Xiao, F., Tang, M., Zheng, X., Liu, Y., Li, X., & Shan, H. (2020). Evidence for gastrointestinal infection
of SARS-CoV-2. Gastroenterology, 158(6), 1831-1833. doi: 10.1053/j.gastro.2020.02.055.

27. Lee, N., Hui, D., Wu, A., Chan, P., Cameron, P., Joynt, G. M., et al. (2003). A major outbreak of severe
acute respiratory syndrome in Hong Kong. New England Journal of Medicine, 348(20), 1986-1994. doi:
10.1056/NEJM0a030685.

International Journal for Innovation Education and Research Vol. 10 No. 12 (2022), pg. 104



https://scholarsjournal.net/index.php/ijier

Bowel symptoms associated with coronavirus disease 19 in hospitalized patients with moderate to severe
illness

28. Zoghi, G., Moosavy, S. H., Yavarian, S., HasaniAzad, M., Khorrami, F., Sharegi Brojeni, M., et al. (2021).
Gastrointestinal implications in COVID-19. BMC Infectious Diseases, 21(1), 1-9. doi: 10.1186/s12879-
021-06824-y.

29. Wong, S. H., Lui, R. N., & Sung, J. J. (2020). Covid-19 and the digestive system. Journal of
gastroenterology and hepatology, 35(5), 744-748. doi: 10.1111/jgh.15047.

30. Giron, L. B., Dweep, H., Yin, X., Wang, H., Damra, M., Goldman, A. R., et al. (2021). Plasma markers
of disrupted gut permeability in severe COVID-19 patients. Frontiers in immunology, 12, 686240. doi:
10.3389/fimmu.2021.686240.

31. Liu, J., Cui, M., Yang, T., & Yao, P. (2020). Correlation between gastrointestinal symptoms and disease
severity in patients with COVID-19: a systematic review and meta-analysis. BMJ Open Gastroenterol,
7:e000437. doi: 10.1136/bmjgast-2020-000437.

32. Aiyegbusi, O. L., Hughes, S. E., Turner, G., Rivera, S. C., McMullan, C., Chandan, J. S., et al. (2021).
Symptoms, complications and management of long COVID: a review. Journal of the Royal Society of
Medicine, 114(9), 428-442. doi: 10.1177/01410768211032850.

33. Ford, A. C., Sperber, A. D., Corsetti, M., & Camilleri, M. Irritable bowel syndrome. Lancet, 396:1675-
1688. doi: 10.1016/S0140-6736(20)31548-8.

34.Zuo, T., Zhang, F., Lui, G. C., Yeoh, Y. K., Li, A. Y., Zhan, H., et al. (2020). Alterations in gut microbiota
of patients with COVID-19 during time of hospitalization. Gastroenterology, 159(3), 944-955. doi:
10.1053/j.gastro.2020.05.048.

35. Kazmierczak-Siedlecka, K., Vitale, E., & Makarewicz, W. (2020). COVID-19-gastrointestinal and gut
microbiota-related aspects. European Review for Medical and Pharmacological Sciences, 24(20), 10853-
10859. doi: 10.26355/eurrev_202010_23448.

36. Noviello, D., Costantino, A., Muscatello, A., Bandera, A., Consonni, D., Vecchi, M., et al. (2022).
Functional gastrointestinal and somatoform symptoms five months after SARS-CoV-2 infection: A
controlled cohort study. Neurogastroenterology & Motility, 34(2), e14187. doi: 10.1111/nmo.14187.

37. Santos-Junior, J. C. M. (2005). Constipacéo intestinal. Revista Brasileira de Coloproctologia, 25:79-93.

38. Coles, M. J., Masood, M., Crowley, M. M., Hudgi, A., Okereke, C., & Klein, J. (2022). It Ain’t Over'Til
It's Over: SARS CoV-2 and Post-infectious Gastrointestinal Dysmotility. Digestive Diseases and Sciences,
1-9. doi: 10.1007/s10620-022-07480.

International Journal for Innovation Education and Research Vol. 10 No. 12 (2022), pg. 105



https://scholarsjournal.net/index.php/ijier

	Bowel symptoms associated with coronavirus disease 19 in hospitalized patients with moderate to severe illness
	Abstract
	1. Introduction
	2. Methods
	2.1 Study design
	2.2 Patients
	2.3 Data collection
	2.4 Statistical analysis

	3. Results
	3.1 Study patients
	3.2 Prevalence of the use of ventilatory support in patients with severe diarrhea
	3.3 Analysis of the GSRS questionnaire

	4. Discussion
	5. Conclusion
	6. Acknowledgments
	7. Author Contribution
	8. Conflict of Interest
	9. References

