Gastrointestinal Manifestations and Risk
Factors in Older Adult COVID-19 Patients

Treated at a Secondary Care Unit

Abstract
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Aims: To establish the association of gastrointestinal symptoms fand possible
factors with COVID-19 in older adults,

Study design: An observational, cross-sectional, descriptive, retrospective study
was designed using secondary sources, with a quantitative approach and non-
probability convenience sampling.

Place and Duration of Study: The study included a population of 312 records of
individuals aged 18 and over with COVID-19. The population was divided into two
groups: one consisting of individuals aged 18 to 59 and the other of individuals aged
60 and over.

Methodology: [Possible factors \and gastrointestinal manifestations associated with

COVID-19 in older adults were analysed using univariate and multivariate logistic
regression models.

Results: In older adults, the main gastrointestinal manifestation was diarrhea
(OR=2.086, 95% CI 1.007-4.322, p=0.048). The risk of COVID-19 increased in older
adults with type 2 diabetes (OR=2.053, 95% CI 1.149-3.671, p=0.015), hypertension
(OR=2.34, 95% CI 1.191-4.596, p=0.014), and respiratory diseases (OR=8.049,
95% Cl 1.913-33.868, p=0.004).

Conclusion: In older adults, diarrhea is a symptom associated with COVID-19, and
the primary risk factors were diabetes, hypertension, and respiratory diseases.

Keywords: [COVID-19, SARS-CoV-2, comorbidities, gastrointestinal manifestations]
1. INTRODUCTION.

COVID-19, is a pro-inflammatory disease that causes an acute and highly infectious
respiratory syndrome, and primarily manifests with respiratory symptoms, although
gastrointestinal symptoms have also been reported in virtually all populations worldwide,
including Mexico.[1-4] Given its significance, vulnerability, and magnitude as a transmissible
disease, it rapidly became a global public health issue that rapidly overwhelmed the capacity
of healthcare systems.[2] To date, a wide variety of clinical presentations have been
observed, ranging from the total absence of symptoms, mild flu-like symptoms,
gastrointestinal symptoms, to severe respiratory illnesses with dyspnoea, pneumonia, and
potentially fatal multi-organ failure.[2] Moreover, the exact incidence of gastrointestinal
symptoms is a subject of debate, as it varies according to the population studied and the
presentation of the disease. Young et al., reported that, in the first diagnosed cases of
COVID-19 in Singapore, the SARS-COV-2 virus was detected in 50% of fecal samples and in
8% of blood samples, but not in urine.[5] Similarly, in Chile, diarrhea and abdominal pain were
observed in 7.3% and 3.7% of affected patients, respectively.[6] Various studies conducted
worldwide have reported diverse gastrointestinal symptoms in patients with confirmed SARS-
COV-2 infection, including diarrhea, nausea, vomiting, and abdominal pain.[7-18] The
prevalence of gastrointestinal symptoms varies among populations, and it has been
suggested that they are similar in the adult, pediatric, and pregnant populations.[19-20]
Additionally, the detection of SARS-COV-2 in fecal samples from infected patients during and
after symptom resolution has been reported.[21] Diarrhea has been reported as the primary
sign associated with SARS-COV-2 infection in older adults.2 Consequently, research
indicates that further studies are needed to fully understand the implications of digestive
symptoms in COVID-19 and their impact on the clinical progression of patients, particularly in
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elderly individuals. It has also been reported that older adults are at higher risk of death or
severe disease.

2. material and methods.
2.1 Study Design, Population, and Variables.

An observational, cross-sectional, descriptive, retrospective study was designed,
using secondary data with a quantitative approach. A non-probabilistic convenience
sampling method was used. The unit of research was the medical records of patients
hospitalized for COVID-19 from the Emergency Service at the General Hospital of
Zone number 76, from the Mexican Institute of Social Security (IMSS). This medical
unit was notable for being one of the second-level care hospitals converted into
COVID-19 hospitals. The records included were those of patients who tested positive
for SARS-CoV-2 via PCR and rapid tests and were diagnosed with COVID-19 based
on their clinical-epidemiological characteristics. All information was collected on a
specific Triage form by the attending physicians. The data were then compiled into a
database, which included sociodemographic and clinical characteristics.

The sociodemographic information included age and gender. Clinical characteristics
encompassed pre-existing comorbidities, signs, and symptoms. Comorbidities were
defined as dichotomous variables (presence or absence) and included diabetes,
hypertension, cardiovascular disease, obesity, overweight, chronic kidney disease,
lung diseases, cancer, and others. Additionally, the number of comorbidities was
recorded. The signs and symptoms included as dichotomous variables were:
ageusia, hyporexia, anorexia, vomiting, diarrhea, and nausea.

2.2 Statistical Analysis.

Categorical variables are presented as absolute and relative frequencies (with their
corresponding 95% confidence intervals (Cl 95%)) and were compared using the chi-
square test. All Cl 95% were obtained using a 1000-sample bootstrap.

Numerical variables were compared using the non-parametric Mann-Whitney U test.
To determine the potential factors and gastrointestinal manifestations associated with
COVID-19 in older adults, the variables were analyzed as dichotomous variables.
Univariate and multivariate logistic regression models were employed to estimate
associations. A p-value of < 0.05 was considered statistically significant for two-tailed
tests.

2.3 Ethical Considerations.

This study was conducted in accordance with good clinical practices as defined by
Mexican legislation and the Declaration of Helsinki for research involving human
subjects. The designed database utilized an assigned folio number to maintain
patient confidentiality. The principles of the 1989 United Nations General Assembly
were followed: the principle of lawfulness and loyalty (data were obtained legally), the
principle of accuracy (data relevance was verified), the principle of purpose (the
database was specific and legitimate before creation), the principle of non-
discrimination, and the principle of security. The study was approved by the Local
Health Research Committee number 1401, at the Regional General Hospital 196
“Fidel Veldzquez Sanchez,” with registration number R-2021-1401-062.

3. results and discussion.



3.1 Results.

3.1.1 Clinical Characteristics of the Study Population

The study included a population of 312 records of individuals aged 18 and over who
had COVID-19. The population was divided into two groups: one consisting of adults
aged 18 to 59 and the other of older adults (OA) aged 60 and above. The OA group
was predominantly female. The main comorbidities identified were hypertension, type
2 diabetes, and respiratory diseases. The primary gastrointestinal manifestations
observed were diarrhea and nausea, with less frequent symptoms being ageusia,
hyporexia, and vomiting (Table 1).

Table 1. Sociodemographic and clinical characteristics of study population]
Total population Adults OA
N= 312 n= 248 n= 64
Variables n, % (CIl 95%) n, % (CIl 95%) n, % (CIl 95%)
Female* 152, 48.7 (42.9-54.5) | 112, 45.2 (39.1-51.6) | 40, 62.5 (50-75)
Male 160, 51.3 (45.5-57.1) | 136, 54.8 (48.4-60.9) | 24, 37.5 (25-50)
Overweight 1,0.3(0-1) 1,0.4 (0-1.2)
Obesity 19, 6.1 (3.5-9) 18, 7.3 (4-10.5) 1,1.6 (0-6.3)
Diabetes* 84, 26.9 (21.8-32) 59, 23.8 (19-29.4) | 25, 39.1 (26.6-51.6)

Hypertension**

96, 30.8 (25.6-36.2)

64, 25.8 (20.6-31.5)

32, 50 (37.5-60.9)
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Heart disease 3,1(0-2.2) 2,0.8 (0-2) 1,1.6 (0-4.7)

Pneumopathies** 10, 3.2 (1.3-5.1) 3,1.2 (0-2.8) 7,10.9 (4.7-20.3)

Cancer 7,2.2 (0.6-4.2) 6, 2.4 (0.8-4.4) 1, 1.6 (0-4.7)

CRF 19, 6.1 (3.5-9) 16, 6.5 (3.6-9.7) 3, 4.7 (0-10.9)

Rheumatoid arthritis 3,1(0-2.2) 2,0.8 (0-2) 1,1.6 (0-4.7)

Pregnancy 2,0.6 (0-1.6) 2,0.8 (0-2)

Parkinson 1, 0.3 (0-1.3) [—---] 77777777777777777777777777777 1,1.6.(0-4.7). “,,«»"I_Cpr_nment [cx5]: You should give a number even
ifit is zero
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AS 1,0.3 (0-1) 1,0.4 (0-1.2)

Chronic gastritis 1,0.3(0-1) 1,0.4 (0-1.2)

CH 1,0.3 (0-1) 1,0.4 (0-1.2)

|
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hypothyroidism 8, 2.6 (1-4.5) 7,2.8 (1.2-4.8) 1,1.6 (0-4.7)

PVI 1,0.3 (0-1.3) 1,0.4 (0-1.2)

Cerebral palsy 1,0.3 (0-1) 1,0.4 (0-1.2)

HIV 2,0.6 (0-1.6) 2,0.8 (0-2)

HPV 1,0.3 (0-1) 1,0.4 (0-1.2)

MG in Triage 68, 21.8 (17.6-27.2) | 48, 19.4 (14.5-24.2) | 20, 31.3 (20.3-43.8)

Ageusia 12, 3.8 (1.9-6.4) 8, 3.2 (1.2-5.6) 4,6.3 (1.6-12.5)

Hyporexia 10, 3.2 (1.3-5.1) 7,2.8 (0.8-4.8) 3, 4.7 (0-10.9)

Anorexy 1,0.3 (0-1) 1,0.4 (0-1.2)

threw up 12, 3.8 (1.9-6.1) 10, 4 (2-6.5) 2,3.1(0-7.8)

diarrhea 40, 12.8 (9-17) 27,109 (7.3-14.9) | 13, 20.3 (10.9-31.3)

Nausea 16, 5.1 (2.6-7.7) 11, 4.4 (2-7.3) 5, 7.8 (1.6-14.1)
Confidence intervals calculated using 1,000 bootstrap samples. CRF = chronic renal falure. S5= systemic scleroderma, PH=

pulmonary hypertension. AS = ankylosing spondylitis. CH= congenital hydrocephalus. PVI = peripheral venous insufficiency. HIV =
human immunodeficiency virus. HPV = human papillomavirus. MG= gastrointestinal manifestations on the Triage sheet. OA= older
adults. * Probability value <0.05. ** Probability value <0.01. The probability value was calculated using Yates' corrected chi-square

test and Fisher's exact test as appropriate.

Notably, in the OA group, no patients were observed to have overweight, ankylosing
spondylitis, chronic gastritis, pulmonary hypertension, peripheral venous
insufficiency, cerebral palsy, HIV infection, or human papillomavirus infection.

3.1.2 Comorbidities and clinical manifestations associated with COVID-19 in
Older Adults aged 60 and over.

The univariate model showed a higher risk of COVID-19 in individuals with a history
of type 2 diabetes, hypertension, and respiratory diseases. Similarly, in the
multivariate model, the risk increased in OA with type 2 diabetes and respiratory
diseases (Table 2).

Table 2. Comorbidities associated to COVID-19 in Older Adults aged 60 and
over.
Variables Crude OR (CI 95%) P value® Ajusted OR (CI 95%) P value”
Female Reference 1 Reference 1
Male 0.494 (0.281-0.869) 0.014 0.564 (0.306-1.038) 0.066




Obesity 0.203 (0.027-1.549) 0.124 0.237 (0.03-1.863) 0.171
Diabetes 2.053 (1.149-3.671) 0.015 1.284 (0.647-2.549) 0.475
Hypertension 2.875 (1.631-5.066) 0.0003 2.34 (1.191-4.596) 0.014
Heart disease 1.952 (0.174-21.876) 0.587 2.573 (0.206-32.14) 0.463
Pneumopathies 10.029 (2.516-39.98) 0.001 8.049 (1.913-33.868) 0.004
Cancer 0.64 (0.076-5.415) 0.682 0.462 (0.051-4.18) 0.492
CRF 0.713 (0.201-2.527) 0.6 0.435 (0.11-1.719) 0.235
OR= odds ratio. b. p value calculated for the variables introduced in the multivariate model: seX, obesity, diabetes,

hypertension, heart disease, pneumopathies, cancer, and kRD = chronic renal fallurel. 7’/,,7«»'{Comment [cx7]: CRF

Table 3 reports that the only clinical manifestation associated with COVID-19 in OA
was diarrhea.

Table 3. Clinical manifestations associated to COVID-19 in Older Adults aged
60 and over.

Variables Crude OR (CI 95%) P value® Adjusted OR (Cl 95%) | P valure®
Ageusia 2.000 (0.583-6.864) 0.271 2.348 (0.661-8.347) 0.187
Hyporexia 1.693 (0.425-6.74) 0.455 1.062 (0.243-4.634) 0.936
Threw up 0.768 (0.164-3.594) 0.737 0.316 (0.050-2.016) 0.223
Diarrhea 2.086 (1.007-4.322) 0.048 2.102 (0.986-4.483) 0.055
Nausea 1.826 (0.611-5.457) 0.281 2.680 (0.690-10.406) 0.154
OR= odds ratio. b p value calculated for the variables introduced in the multivariate model: ageusia, hyporexia, threw

up, diarrhea, and nausea.

3.2 Discussion.

3.2.1 COVID-19 and Its Multifactorial, Pro-inflammatory Nature

COVID-19 is a multifactorial, pro-inflammatory disease affecting all age groups,
regardless of their social determinants of health, with different predictors depending
on the population and age group studied.[2] The average age of the total population
in this study was higher than the average ages reported by other authors (42 to 43
years).[2, 22-24] Among older adults, the most prevalent age group was those in
their sixties (67.2%, 95% CI 54.7-78.1), followed by those in their seventies (29.7%,
95% CI 18.8-40.6). There were only 2 patients in their eighties.

In the Mexican adult population aged 20 to 59, rhinorrhea and chest pain have been
reported as predictors of SARS-CoV-2 infection.[2] However, diarrhea was an
independent predictor only in older adults,[2] similar to the findings of the present
study. The prevalence of diarrhea in our study was similar to that reported by other
authors in Mexico (a non-significant increase of 3.7 percentage points).[2]



Nonetheless, many patients present a wide variety of gastrointestinal symptoms,
including nausea, vomiting, abdominal pain, diarrhea, and anorexia.[25] Additionally,
reports indicate that the prevalence of gastrointestinal symptoms in adult patients
with confirmed COVID-19 varies from 3-79%.[7, 25-28] According to Tian et al.,
anorexia was the most commonly reported gastrointestinal symptom in adults
(ranging from 39.9-50% of confirmed cases), followed by diarrhea (reported in 2-
49.5% of patients), which differs from our results.[12, 25-26, 28-31] The prevalence
of nausea and vomiting ranged from 1% to 29.4%, similar to what we observed in our
study (2.3%; 95% CI 0.6-4.2).[25-26] On the other hand, abdominal pain has been
less frequently reported in the literature, with a prevalence ranging from 2.2-6% of
patients with confirmed COVID-19.[12, 25-26, 28] However, we did not observe
reports of this symptom, although several studies support the varying clinical
manifestations among COVID-19 patients and their different proportions across
populations.[2, 23, 32-33] Olfactory dysfunction and anorexia are the most frequently
reported complaints, followed by nausea, vomiting, diarrhea, and abdominal pain,[34]
but we did not observe reports of anosmia, olfactory dysfunction, or anorexia.
Ageusia was observed in less than 10% of the older adults. In our study, the three
most frequent gastrointestinal manifestations were diarrhea, nausea, and ageusia,
which differs from reports in Mexico by Lopez-Hernandez, who reported odynophagia
(32.6%), diarrhea (16.6%), and abdominal pain (10.1%).[2] Other authors in different
settings reported fever (temperature = 38°C), cough and/or difficulty breathing,
accompanied by tachypnea,[2, 23, 35] or fever with non-specific symptoms such as
cough and sore throat, or the presence of anosmia and ageusia.[2, 23, 36]

3.2.2 Comorbidities and Their Association with COVID-19

In our study population, type 2 diabetes, hypertension, and respiratory diseases were
associated with an increased risk of developing COVID-19. Similarly, studies in
Mexico have reported that diabetes and pneumonia increase the risk of COVID-19 in
both adult and older populations.[2, 37] They also report that obesity and smoking
increase the risk of COVID-19.[2, 37] However, our study shows that hypertension
increases the risk of COVID-19, unlike other studies conducted on the Mexican
population.[2] Our data, combined with literature reports, show that the factors
increasing the risk of COVID-19 are pro-inflammatory clinical conditions that favour
an immunocompromised state in older adults. Moreover, several reports suggest the
involvement of the angiotensin-converting enzyme Il (ACE2) receptor as a mediator
of SARS-CoV-2 infection, expressed in type 2 alveolar (AT2) cells, as well as in the
oesophagus, ileum, and colon (stratified and absorptive epithelial cells).[38-42] There
are also reports showing the presence of SARS-CoV-2 viral ribonucleic acid (RNA) in
faecal samples from rectal and anal swabs of COVID-19 patients.[38-42] These
findings have been associated with the gastrointestinal manifestations of COVID-19.
The role of the immune system in the gastrointestinal tract differs from systemic
immunity; it constitutes a protective barrier against the constant presence of invasive
and harmless antigens from food. This system continuously processes food antigens
and the normal flora of the intestinal lumen without inducing disease, a process
known as physiological inflammation, partly mediated by the mechanism of oral
tolerance to antigens. [38-42] Consequently, the physiological response is the
absence of an immune response. There is evidence that the SARS-CoV-2 virus, like
other coronaviruses, enters lung cells by binding to the angiotensin-converting
enzyme Il (ACE2), part of the renin-angiotensin system.[38-42] Therefore, it is logical
to think that the binding of the virus to the receptor plays a crucial role as an entry
route[38-42] to infect cells of the oesophagus, ileum, and colon in a similar manner,
disrupting the intestinal barrier mechanisms and generating an immune response
associated with the gastrointestinal and systemic manifestations in patients. This
mechanism appears to more reliably explain the occurrence of respiratory and
gastrointestinal symptoms in COVID-19 patients. [38-42] The gastrointestinal clinical



manifestations of SARS-CoV-2 are heterogeneous, with highly variable incidence
and prevalence across different populations and age groups worldwide.[2, 38-42]

4. Conclusion

In our study, the main gastrointestinal manifestations in older adult patients with
COVID-19 are diarrhea, nausea, and ageusia. Diarrhea is a symptom significantly
associated with COVID-19 in this population group. The primary risk factors in this
group are diabetes, hypertension, and respiratory diseases. It is crucial to recognise
the symptoms most compatible with COVID-19 to ensure timely and accurate
diagnosis, thereby preventing patients with gastrointestinal symptoms from being
undiagnosed with the disease.

Ethical approval (where ever applicable)

The study was approved by the Local Health Research Committee number 1401, at the
Regional General Hospital 196 “Fidel Velazquez Sanchez,” with registration number R-2021-
1401-062.
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