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Abstract
Extra pulmonary symptoms may contribute to poor outcome in COVID-19. We compared the frequency of gastrointestinal and
sensory manifestations (GSM) between mild and severely ill patients with COVID-19, alone or combined with classic respiratory
manifestations (CRM). Hospitalized patients with COVID-19 (n = 357) were classified according to their disease severity by using
a neutrophile/lymphocyte ratio value ≥18 for severe illness. Presence of CRM and baseline clinical data were recorded. Presence
of >3 liquid evacuations per day (diarrhea), decreased usual bowel movements (constipation), nausea/vomiting, lack of appetite
(anorexia), abdominal pain, loss of taste (dysgeusia) and/or loss of smell (anosmia) were personally recorded by the investigators
at the study admission. Severely ill patients (47.3%) presented worse clinical markers than mildly ill patients, including higher risk
of malnutrition and higher need for non-invasive respiratory support (p<0.001). Most of severely ill patients presented at least one
GSS (78.1%) and a higher frequency of general and specific GSM (anorexia, constipation, nausea, dysgeusia, and anosmia) than
mildly ill patients (p<0.001). The prevalence of CRM without GSM combination was higher in mild illness than in severely ill patients
(p<0.001), while the prevalence of GSM without CRM combination was similar between them (p>0.005). Our findings highlight a
higher GSM prevalence in severe than in mildly ill patients with COVID-19 presenting CRM, suggesting that GSM may contribute to
a worse COVID-19 phenotype when combined to CRM.
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Introduction
Beyond
classic
respiratory
manifestations
(CRM),
gastrointestinal and sensory (dysgeusia and anosmia) alterations
are often described in patients suffering from the coronavirus
disease 2019 (COVID-19) [1]. The clinical presentation of COVID‐19
may range from a mild, self‐limiting disease to a multi-organ failure
and death [2]. It is unclear whether Gastrointestinal and Sensory
Manifestations (GSM) are associated with a more severe disease
phenotype either alone or associated to CRM. The neutrophile/
lymphocyte ratio (NLR) have been suggested as a suitable
parameter for early-stage prediction of critical illness. Indeed,
in COVID-19 patients the NLR proved to be an objective basis for
early identification and management of severe pneumonia [3-6]. By
Copyright © All rights are reserved by Dan Linetzky Waitzberg.

using NLR as a disease severity marker, here we characterized the
clinical profile of mild and severe illness of COVID-19 hospitalized
patients and compared the frequency of GSM between them.

Material and Methods

Study Design and Ethical Issues
This study is part of a larger prospective, multicenter,
longitudinal clinical study that enrolled patients from two
hospitals in São Paulo (Brazil), Hospital de Caridade São Vicente
de Paulo (public) and Hospital Sírio-Libanês (private), and which
protocol was approved by the local ethics committee (CAPPesq,
nº 4.171.967), registered at the Brazilian Clinical Trials (https://
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ensaiosclinicos.gov.br/rg/RBR-3h5fr2s) and applied after patients
or their legal representatives (when the patient was unable)
provided written informed consent.

Patient Selection

A convenience sample of 357 patients was recruited from the
wards attended by the Multidisciplinary Nutritional Support Teams
at both hospitals. Adult patients (18–90 years old), both genders,
any ethnicity, with COVID-19 suspected (lung imaging by computed
tomography) or diagnosed (positive polymerase chain reaction)
were included. Exclusion criteria were pregnancy, critically
ill patients at the Intensive Care Unit (ICU), patients receiving
palliative care, and absence of COVID-19 diagnosis confirmed by a
positive polymerase chain reaction until the end of their hospital
follow-up.

Patient’s stratification according to the disease severity

Patients were stratified according to a disease severity grading,
based on the absolute number of neutrophils divided by the
absolute number of lymphocytes (NLR). Patients with NLR<18
were considered moderately ill, and those with NLR ≥ 18 were
considered severely ill [7].

Descriptive and Clinical Data

Age, sex, ethnicity, body mass index (BMI–usual weight/
height 2), underlying diseases, need for non-invasive respiratory
support, presence of CRM (cough and dyspnea), sore throat,
clinical complications associated with COVID-19, and administered
medications were recorded at the study admission. Up to 36
hours from admission, the nutritional risk screening 2002 tool
(NRS-2002) was also applied, where patients with scores ≥ 3
were considered at nutritional risk [8,9]. Hospital discharge was
recorded at the study end, where patients non-achieving hospital
discharge included those who were admitted to ICU, considered for
palliative care, or died.

Prevalence of GSM

Presence of > 3 liquid evacuations per day (diarrhea), decreased

usual bowel movements (constipation), nausea/vomiting, lack
of appetite (anorexia), abdominal pain, loss of taste (dysgeusia)
and/or loss of smell (anosmia) were personally recorded by the
investigators at the study admission. Prevalence of GSM was further
characterized according to the following categories: absent, at least
one, more than one, and combined with respiratory symptoms
and/or sore throat.

Statistical Analysis

Continuous variables were expressed using descriptive analysis
to measure central tendency (mean or median) or measures
of dispersion (standard deviation or minimum-maximum).
Categorical variables were expressed as means of percentage values
in absolute and relative frequencies. The T-test was performed
to compare two continuous variables with a normal distribution
(Anderson–Darling test), while the non-parametric Mann–Whitney
and Brunner–Munzel tests were used for homogeneous and
heterogeneous variables (Bartlett test), respectively. Fisher’s exact
test was used for comparisons using categorical variables. Twotailed hypotheses were evaluated, and the confidence intervals
were 95%. All statistical analyses were performed using Software R
(version 4.0.2) and considering a significance level of 5%.

Results

Patient’s description
From the 357 patients studied, the majority was male (57.1%),
white (54.6%), with a median age of 60 [18–99] years old and a
median BMI of 28.3 [15.0–58.4] kg/m2. Almost half of them were
severely ill (47.3%), presenting several worse clinical markers than
mild illness patients, including higher risk of malnutrition, higher
need for non-invasive respiratory support, higher frequency of
at least one respiratory manifestation, dyspnea and sore throat,
higher frequency of general and specific underlying diseases
(previous comorbidities), higher frequency of acute kidney disease
as COVID-19 complication, higher requirement for antiviral,
antiemetic, antiacid and analgesic medications, and higher
frequency of non-hospital discharge (Table 1).

Table 1: Descriptive and clinical characteristics of patients with COVID-19, according to the severity phenotype of the disease.
Variable

Description

Mild illness

Severe illness

p value*

At least one

125 (66.5)

132 (78.1)

0.018

Non-insulin DM2

43 (22.9)

56 (33.1)

0.033

Obesity

38 (20.2)

60 (35.5)

Type 1 diabetes

Underlying disease

Insulin-dependent DM2
Hypertension
Cancer

Cardiovascular disease
Lung disease

Kidney disease
Liver disease

Intestinal disease

1 (0.5)
4 (2.1)

65 (34.6)
12 (6.4)

1 (0.6)
8 (4.7)

78 (46.1)
10 (5.9)

34 (18.1)

27 (16.0)

5 (2.7)

6 (3.5)

19 (10.1)
12 (6.4)
9 (4.8)

19 (11.2)
5 (3.0)
3 (1.8)

Citation: Raquel Susana Torrinhas, Paulo César Ribeiro, Yassmin Syagha, Anna Carolina Pompermayer Coradelli, Dan Linetzky Waitzberg*.
May Gastrointestinal and Sensory Manifestations be related to Worse COVID-19 Phenotypes?*. Curr Tr Gatsr & Hepatol 3(3)- 2022. CTGH.
MS.ID.000164. DOI: 10.32474/CTGH.2022.03.000164

1.000
0.241
0.001
0.031
1.000
0.673
0.735
0.762
0.144
0.146
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At least one

18 (9.57)

23 (13.61)

0.248

Acute liver failure

0 (0)

1 (0.59)

0.473

Acute renal failure

Complication

2 (1.06)

Acute respiratory failure

11 (5.85)

Need for insulin

Nutritional risk

Respiratory support
Sore throat
CRM

Delirium

53 (28.19)

Presence

29 (15.43)

Need

2 (1.18)

0.727
1.000

95 (56.55)

<0.001

48 (28.40)

0.003

98 (52.13)

127 (75.15)

At least one

147 (78.19)

155 (91.72)

<0.001

Cough

125 (66.49)

118 (69.82)

0.570

Antiviral

13 (6.91)

93 (49.47)

Antibiotic

138 (81.66)

139 (73.94)

140 (82.84)

<0.001
<0.001
0.054

33 (19.53)

<0.001

138 (81.66)

0.689

Anticoagulant

169 (89.89)

148 (87.57)

Antiemetic

36 (19.15)

64 (37.87)

<0.001

51 (30.18)

<0.001

Corticoids

150 (79.79)

Antacids

Clinical outcome

1.000

3 (1.78)

2 (1.07)

NRS ≥ 3

0.016

10 (5.92)

5 (2.66)

Dyspnea

Medication

10 (5.92)

14 (7.45)

Analgesic

48 (28.4)

27 (14.36)

Non-hospital discharge

10 (5.32)

22 (13.02)

0.506

<0.001
0.015

Data expressed as number of patients (percentage of patients). *Mild illness vs. severe illness. CRM: classic respiratory manifestations;
NRS: nutritional risk screening 2002 tool

Prevalence of GSM

Most patients with severely ill phenotypes presented at least
one GSS (78.1%) and a higher GSS frequency than mild illness
patients, whether isolated (>1 GSS) or combined to respiratory
manifestations or/and sore throat. They also experienced a
higher frequency of specific GSS (anorexia, constipation, nausea,

dysgeusia, and Anosmia) than mild-illness patients (Table 2). The
prevalence of GSM without CRM combination was similar between
mild and severe illness patients. On the other hand, the absence
of GSM (49.5% vs. 21.9%) and prevalence of CRM without GSM
combination (33.5% vs. 15.4%) were higher in mild illness than in
severe illness patients (p<0.001).

Table 2: Frequency of gastrointestinal and sensory symptoms in patients with COVID-19, according to the severity phenotype of the
disease.
Description

Mild illness

Severe illness

p value*

At least one

95 (50.53)

132 (78.11)

<0.001

Alone

15 (7.98)

8 (4,73)

0.281

More than one

56 (29.79)

95 (56.21)

<0.001

Combined with CRM

77 (40.96)

124 (73.37)

<0.001

Combined with CRM and throat pain

14 (7.45)

43 (25.44)

<0.001

Combined with throat pain

17 (9.04)

Diarrhea

32 (17.02)

Nausea/vomit

28 (14.89)

Anosmia

37 (19.68)

Constipation
Dysgeusia

Abdominal pain
Anorexia

9 (4.79)

29 (15.43)
9 (4.79)

53 (28.19)

43 (25.44)
43 (25.44)

<0.001
0.068

32 (18.93)

<0.001

63 (37.28)

<0.001

65 (38.46)
66 (39.05)
14 (8.28)

104 (61.54)

<0.001
<0.001
0.200

<0.001

Data expressed as number of patients (percentage of patients). *Mild illness vs. severe illness. CRM: classic respiratory manifestations.
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Discussion
Extra pulmonary symptoms in COVID-19 may also contribute
to poor outcome. By stratifying COVID-19 patients according to the
disease severity we found 78.1% of our severe illness patients with
at least one GSM, exhibiting a higher frequency of GSM combined
to respiratory signal/symptoms than mild illness patients. On
the other hand, the absence of GSM or respiratory manifestations
alone was significantly more frequent in mild than in severe illness
patients, while the frequency of GSM alone was similar between
them. Our findings suggest that GSM may contribute to worsen
COVID-19 phenotypes.

Accordingly, Han et al. observed that COVID-19 patients with
mild disease presenting digestive symptoms are more likely to
test positive for viral RNA in stool, have a longer delay before viral
clearance, and experience delayed diagnosis than those presenting
only respiratory symptoms [10]. In a meta-analysis, COVID-19
patients with gastrointestinal involvement tended to have a
poorer disease course (e.g., acute respiratory distress syndrome)
[11]. Another meta-analysis highlighted a higher frequency of
gastrointestinal symptoms in severe disease [12].

Our data support that GSM may be related to worse COVID-19
phenotypes, but they also suggest that severe disease may primarily
occur when GSM are associated with CRM. Nevertheless, most
COVID-19 patients with initial gastrointestinal complaints seems
to develop CRM within few days [13]. For instance, in a sample of
206 afflicted patients, the frequency of digestive symptoms alone
and combined with CRM was 23,3% and 33.5%, respectively [10].
In our sample of 357 afflicted patients, only 7.3% of them presented
GSS not combined with CRM.
In our study, anorexia was the most prevalent GSM (44%) and
also was more frequent among severe illness (61.5%) than in mild
illness (28.2%) patients. Lack of appetite can impair food intake and
further contribute to body weight loss and malnutrition. Severely ill
patients with COVID-19 may suffer additional nutritional burdens,
due to catabolism and increased energy requirements to fight
severe infection [14]. It is possible that GSM may contribute to
more severe phenotypes of COVID-19 by impairing energy-protein
intake.

In our study, stratification of COVID-19 patients was done using
NLR as a disease severity marker. The cut-off value for NLR here
applied was based on a COVID-19 patients’ study that categorized
NLR values into quartiles (4.61, 11.3, 19.3, and ≥19.3), where the
highest NLR quartile was significantly associated with older age and
mortality [7]. This NLR classification distinguished the severely ill
patients with worse clinical patterns and lower hospital discharge
from those with mild illness. We, by using NLR ratio, could identify
worse COVID-19 phenotypes, and suggest the adopted cutoff as an
efficient parameter for this purpose.

Conclusion

In summary, our findings highlight a higher GSM prevalence
in severe than in mild illness patients with COVID-19, suggesting
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that these extra pulmonary manifestations may contribute to
worse COVID-19 phenotypes when combined to CRM. Anorexia
was prevalent suggesting that nutritional supplementation may
be a relevant intervention to prevent poor clinical outcomes in
COVID-19 patients manifesting GSM. Finally, NLR with a cutoff
value of ≥ 18 showed a good performance to identify worse clinical
phenotypes and could be considered to identify more vulnerable
COVID-19 patients.
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