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Abstract
Background: Gastrointestinal manifestations are common in patients with COVID-19, but the association between specific
digestive symptoms and COVID-19 prognosis remains unclear. This study aims to assess whether digestive symptoms are
associated with COVID-19 severity and mortality.

Methods: We will search PubMed, Embase, Web of Science, and the Cochrane Central Register of Controlled Trials up to
September, 2020, to identify studies that compared the prevalence of at least one specific digestive symptom between severe and
non-severe COVID-19 patients or between non-survivors and survivors. Two independent reviewers will assess the risk of bias of the
included cohort studies using the modified Newcastle-Ottawa Scale. Meta-analyses will be conducted to estimate the pooled
prevalence of individual symptoms using the inverse variance method with the random-effects model. We will conduct subgroup
analyses, sensitivity analyses, and meta-regression analyses to explore the sources of heterogeneity. The Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) approach will be used to assess the quality of the evidence.

Results: The results of this study will be published in a peer-reviewed journal.

Conclusion:Ourmeta-analysis will comprehensively evaluate the association between different digestive symptoms and the severity
andmortality of patients infectedwithCOVID-19. This studywill provideevidence tohelpdeterminewhether special protectivemeasures
and treatment options are needed for patients with digestive system comorbidities during the COVID-19 pandemic.

INPLASY registration number: INPLASY202090055.

Abbreviations: ARDS = acute respiratory distress syndrome, CI = confidence interval, COVID-19 = Corona Virus Disease 2019,
ICU = intensive care unit, OR = odds ratio, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses, SARS-
CoV-2 = severe acute respiratory syndrome coronavirus 2.
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1. Introduction
Coronavirus disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection has
become a pandemic.[1] The number of infection cases continues to
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rise, posing huge challenges to global public health. As of August
31, 2020, a total of 24,854,140 laboratory-confirmed cases
and 838,924 deaths were reported globally, with a mortality rate
of 3.4%.[2]
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It is well established that common symptoms of COVID-19
patients are respiratory symptoms, such as dyspnea and cough.[3–
5] Apart from respiratory symptoms, patients with COVID-19
often have gastrointestinal manifestations.[6] Several studies have
shown that gastrointestinal symptoms in patients with COVID-
19 are associated with poor progression and prognosis.[3,7,8]

Previous meta-analyses also explored the association between
gastrointestinal manifestations and the severity of COVID-19
infection.[9–11] But some results in these meta-analyses were
inconsistent and the association between specific digestive
symptoms, such as abdominal pain and constipation, and
COVID-19 prognosis remains unclear. Furthermore, these
meta-analyses drew conclusions based on limited sample sizes
and almost all evidence from China. Therefore, it is necessary to
conduct a comprehensive meta-analysis to generate more valid
evidence to support clinical practice. This meta-analysis will
assess whether digestive symptoms are associated with COVID-
19 severity and mortality.

2. Methods

This systematic review will be performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement.[12] The review protocol has
been registered in the International Platform of Registered
Systematic Review and Meta-Analysis Protocols (INPLASY,
INPLASY202090055, doi: 10.37766/inplasy2020.9.0055).

2.1. Search strategy

We will search PubMed, Embase, Web of Science, and the
Cochrane Central Register of Controlled Trials (CENTRAL) to
identify clinical studies using search terms “coronavirus disease-
19”, “coronavirus disease 2019”, “COVID-19”, “2019-nCoV”,
“novel corona virus”, “novel coronavirus”, “new coronavirus”,
“nCoV-2019”, “novel coronavirus pneumonia”, “2019 novel
coronavirus”, “severe acute respiratory syndrome coronavirus 2”,
“SARS-CoV-2”, “clinical characteristic”, “clinical feature”, “risk
factor”, “prognosis”, “nausea”, “vomiting”, “diarrhea”, “diges-
tive symptom”, and“gastrointestinal symptom”. The searcheswill
be conducted in September 2020. The detailed search strategy of
PubMed is presented in Table 1. We will also manually search
reference lists of eligible studies and relevant systematic reviews to
identify additional potentially eligible studies.

2.2. Inclusion and exclusion criteria

Our meta-analysis will include clinical studies that met the
following criteria:
Table 1

Search strategy of PubMed.
#1 “COVID-19”[Supplementary Concept] OR “severe acute respiratory syndrome coronaviru
#2COVID-19[Title/Abstract] OR COVID 19[Title/Abstract] OR nCoV-2019 [Title/Abstract] OR

[Title/Abstract] OR coronavirus disease 2019[Title/Abstract] OR coronavirus disease-19[T
“new coronavirus”[Title/Abstract] OR “novel corona virus”[Title/Abstract] OR “novel coron

#3 #1 OR #2
#4 clinical characteristic∗[Title/Abstract] OR clinical feature∗[Title/Abstract] OR risk factor∗
#5 digestive symptom∗[Title/Abstract] OR gastrointestinal symptom∗[Title/Abstract]
OR diarrhoea[Title/Abstract] OR diarrhea[Title/Abstract] OR nausea[Title/Abstract] OR vomiti
#6 #4 OR #5
#7 #3 AND #6

2

1.
s 2
201
itle
avir

[Titl

ng[T
patients should be diagnosed with COVID-19 by a laboratory
test;
2.
 provided the prevalence of at least 1 specific digestive
symptom in infected patients;
3.
 compared patients with the severe and non-severe disease or
between non-survivors and survivors;
4.
 written in English or Chinese;

5.
 with a sample size of larger than 20 patients.

We will exclude studies with following characteristics:
1.
 did not provide the prevalence of digestive symptoms;

2.
 only provided the overall prevalence of digestive symptoms

without a detailed digestive symptom;

3.
 without comparisons (e.g., non-survivors versus survivors);

4.
 involved suspected cases;

5.
 reviews, abstracts, and editorials.

2.3. Study selection process

We will adopt EndNote X8 (Thomson Reuters (Scientific)
LLC Philadelphia, PA, US) software to manage the retrieved
records and detect duplicates. Two reviewers will indepen-
dently (YFZ and PFM) screen the titles and abstracts of
records. Full texts of potentially eligible studies will be
evaluated to determine the eligibility of each study according
to the inclusion criteria. Regarding multiple studies with
overlapping data, we will include the study with larger sample
size. Disagreements will be resolved through discussions with
a third reviewer (XMD).
2.4. Data extraction

We will develop a standardized data extraction form using
Microsoft Excel 2016 (Microsoft Corp, Redmond, WA, www.
microsoft.com) through discussions with the review team and
will revise the content after piloting on a random of 5 studies. We
will extract the following information from included studies: first
author, country of the first author, journal name, year of
publication, publication language, study setting, recruitment time
frame; age and sex of patients, sample size; prevalence of digestive
symptoms, including diarrhea, nausea, vomiting, anorexia,
abdominal pain, bloating, and constipation; number of severe
cases, non-severe cases, non-survivors, and survivors. Disease
severity will be defined as patients with acute respiratory distress
syndrome (ARDS), requiring vital life support, needing mechani-
cal ventilation, or needing intensive care unit admission (ICU)
care.[13,14]
”[Supplementary Concept]
9-nCov[Title/Abstract] OR SARS-CoV-2[Title/Abstract] OR 2019 novel coronavirus
/Abstract] OR “severe acute respiratory syndrome coronavirus 2”[Title/Abstract] OR
us pneumonia”[Title/Abstract]

e/Abstract] OR prognosis[Title/Abstract]

itle/Abstract]

http://www.microsoft.com/
http://www.microsoft.com/
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2.5. Risk of bias assessment

The Newcastle-Ottawa quality assessment scale (NOS) will be
used to assess the quality of included studies.[15] We will
consider studies with more than 7 stars as high quality, 5 to 7
stars as moderate quality, and lower than 5 stars as low quality.
Two independent reviewers (YFZ, PFM, XZ, or ZXP) will
conduct data extraction and quality assessment and a third
reviewer will check the data (HXW). Discrepancies will be
resolved by consensus or by the discussion with a third reviewer
(XMD).
2.6. Statistical analysis

We will perform meta-analyses to calculate the odds ratio (OR)
and 95% confidence interval (CI) to estimate the association
between digestive symptoms and COVID-19 severity and
mortality using the inverse variance method. Owing to
heterogeneity within and between studies, meta-analyses will
be conducted using the random-effects model. The Cochran’s Q
test and I2 statistic will be used to assess the statistical
heterogeneity, I2 values of <25%, 26% to 50%, and >50%
will be considered as low, moderate, and high degrees of
heterogeneity, respectively.[16] If substantial heterogeneity is
identified among studies, we will conduct subgroup analyses,
sensitivity analyses, and meta-regression analyses to explore the
sources of heterogeneity. All statistical analyses will be
performed with Stata (13.0; Stata Corporation, College Station,
Figure 1. PRISMA flow char
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Texas, USA Stata) and the statistical level of significance is set at
P< .05.
2.7. Subgroup analysis, sensitivity analysis, and meta-
regression analysis

Sensitivity analyses will be conducted by excluding studies
published in Chinese or studies with high risk of bias to assess the
stability of results. Subgroup analyses will be conducted for
outcomes between different countries to explore the potential
sources of heterogeneity. We will further perform univariate
meta-regression analyses to assess if either the outcomes or the
heterogeneity is associated with the sample size of studies
included.
2.8. Publication bias

We will evaluate the publication bias using the funnel plot and
Eggers test for outcomes with studies more than 9.
2.9. Certainty of evidence

We will assess the certainty of evidence for each meta-analysis
using the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) framework, which includes 5
criteria: risk of bias, inconsistency, imprecision, indirectness, and
publication bias.[17–19] We will rate the quality of evidence as
t for the included studies.

http://www.md-journal.com


Table 2

Characteristics of included studies.

First author Year Country Language Center Recruitment time frame Sample Male N (%) Age
∗

Chu JJ[20] 2020 China English 1 2020.1.7–2020.2.11 54 36 (66.7) 39 (26–73)
Hu L[21] 2020 China English 1 2020.1.8–2020.2.20 323 166 (51.4) 61 (23–91)
Lei SQ[22] 2020 China English 4 2020.1.2–2020.2.5 34 14 (41.2) 55 (43–63)
Li XC[7] 2020 China English 1 2020.1.26–2020.2.5 548 279 (50.9) 60 (48–69)
Pereira MR[23] 2020 USA English 2 2020.3.13–2020.4.3 90 53 (58.9) 57 (46–68)
Wang DW[24] 2020 China English 1 2020.1.1–2020.1.28 138 75 (54.3) 56 (42–68)
Wei YY[25] 2020 China English NR NR 167 95 (56.9) 42.3 (15.3)
Zhang JJ[26] 2020 China English 1 2020.1.16–2020.2.3 140 71 (50.7) 57 (25–87)
Zhang JX[27] 2020 China English 1 2020.1.11–2020.2.6 663 321 (48.4) 55.6 (44–69)
Zheng F[28] 2020 China English 1 2020.1.17–2020.2.7 161 80 (49.7) 45 (33.5–57)
Zhu Z[29] 2020 China English 1 2020.1.23–2020.2.20 127 45 (35.4) 59.9 (15.3)
∗
Age data presented as median (IQR) or mean±SD. NR, not reported.

Zhang et al. Medicine (2020) 99:43 Medicine
high, moderate, low, or very low andwill present the results in the
Summary of Findings table.

3. Results

3.1. Screening results

We conducted preliminary searches and 2335 records were
identified. After removing duplicates, 1679 records remained.
Then, we will conduct titles, abstracts, and full-text screening.
The PRISMA flow chart for the screening process of the included
Figure 2. Association between nausea
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studies is presented in Figure 1. In this protocol, we included 11
studies to conduct a pilot analysis.[7,20–22,23–29]

3.2. General characteristics

In the pilot analysis, we included 11 studies. The main
characteristics of the included studies are shown in Table 2.
All studies published in 2020, most studies were from China
except for 1 from the USA.[23] The sample size of individual
studies ranged from 34 to 663 (total 2445; 1235 males).
, vomiting and COVID-19 severity.
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3.3. Association between digestive symptoms and the
severity of COVID-19

Some of the results are shown in Figure 2. No significant
differences were found in the prevalence of nausea (OR=0.63,
95%CI: 0.38–1.04, P= .071; I2=7.1%) and vomiting (OR=
0.92, 95%CI: 0.59–1.44, P= .717; I2=0.0%) between severe
and non-severe patients.

4. Discussion

The previous evidence showed that some patients with COVID-
19 initially exhibit gastrointestinal symptoms without fever or
respiratory symptoms.[30] The diagnosis of COVID-19 in these
patients is usually delayed, thereby delaying the treatment time.[9]

Similarly, having a reliable estimate of the association between
digestive symptoms and COVID-19 severity or mortality is also
crucial to ensure specific successful global preventive and
treatment strategies for COVID-19 patients.[31] Our meta-
analysis will comprehensively evaluate the association between
different digestive symptoms and the severity and mortality of
patients infected with COVID-19. Systematic reviews can
provide information for health care management and policy
making by providing research-based answers to important
questions about the health system.[32] We believe the results of
this study will provide evidence to help determine whether
special protective measures and treatment options are needed
for patients with digestive system comorbidities during the
COVID-19 pandemic.
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