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ABSTRACT

Introduction: The Coronavirus Disease (COVID-19) has been a public health problem worldwide
for a considerable time. According to the COVID-19 dashboard at Johns Hopkins University (JHU),
Mexico is in the fourteenth place of reported cases. Some studies have described some risk factors
associated with having COVID-19. However, the risk to develop different COVID-19 outcomes is
unclear. Objective: To describe the risk factors for develop different COVID-19 outcomes. Material
and methods: We carried out a multicenter cross-sectional study, from June 2020 to March2021. A
non-probabilistic sampling study design was used. For continuous variables Kruskal-Wallis test was
carried out for comparing nonparametric distribution among studied groups. X2 test was performed for
the categorical variables. Univariated logistic analysis was performed to determine the associations
of risk factors to COVID-19 outcomes. The analysis was performed using the STATA v.13 software.
Results: We analyzed 713 patients and were classified as mild (N = 193, 27%); severe (N = 232,
32%); critical (N =169, 24%) and deceased (N = 119, 17%). Critical and deceased group had a
highest percentage of males with 121 (72%) and 75 (63%) respectively. The main comorbidities
were overweight (N =221, 31%), obesity (N =215, 30%) and type 2 diabetes (N = 208, 29%). Others
comorbidities were smoking (17%), cardiopathies (3%), alcoholism (2%) neumopathies (1.6%) and
nefropahties (1.5%). Conclusion: The main risk factors in deceased group were overweight and
type 2 diabetes.

How to cite: Martinez-Gémez LE, Herrera-Lépez B, Martinez-Armenta C, Ortega-Pefia S, Guido-Gomora
DL, Camacho-Rea MC et al. Complicity of the pre-existing clinical phenotype with the outcome of death in
COVID-19 patients. Invest Discapacidad. 2022; 8 (3): 85-90. https://dx.doi.org/10.35366/107508

% www.medigraphic.com/rid


http://www.medigraphic.org.mx
www.medigraphic.org.mx

86

y de la Salud (DCBS), Universidad
Auténoma Metropolitana Iztapalapa,
Ciudad de México, México.

3 Facultad de Estudios Superiores
Iztacala, Universidad Nacional
Auténoma de México, México.

4 Departamento de Nutricion Animal,
Departamento de Inmunogenética,
Instituto Nacional de Ciencias
Médicas y Nutricién «Salvador
Zubirany, Secretaria de Salud.
Ciudad de México, México.

> Centro de Innovacion Médica
Aplicada, Hospital General

«Dr. Manuel Gea Gonzélez,

Ciudad de México, México.

® Departamento de Biologfa
Molecular, Instituto Nacional de
Cardiologfa «Ignacio Chévez»,
Ciudad de México, México.

7 Nuevo Hospital General
Delegacién Regional Sur de la
Ciudad de México, ISSSTE.

8 Laboratorio de Biologia Celular y
Tisular, Laboratorio de Embriologfa,
Escuela Médico Militar, Universidad
del Ejército y Fuerza Aérea,

Ciudad de México, México.

9 Servicio de Cirugia General, Hospital
Central Norte Petréleos Mexicanos
(PEMEX), Estado de México, México.

Correspondence:
Alberto Lopez-Reyes
E-mail: allorey@yahoo.com

Gabriela Angélica Martinez-Nava
E-mail: ameria.justice@gmail.com

Received: June 7, 2022
Accepted: August 17, 2022

Invest Discapacidad. 2022; 8 (3): 85-90

Martinez-Goémez LE et al. Complicity of the pre-existing clinical phenotype with the outcome of death in COVID-19

RESUMEN

Introduccion: La COVID-19 se ha convertido en un problema de salud publica a nivel mundial.
De acuerdo al COVID-19 dashboard de la Universidad de Johns Hopkins (JHU), México ocupa el
catorceavo lugar de casos reportados a nivel mundial. Algunos estudios han descrito factores de
riesgo para contraer COVID-19. Sin embargo, los factores de riesgo para desarrollar los distintos
desenlaces de COVID-19 no han sido identificados con claridad. Objetivo: Describir los factores de
riesgo para desarrollar diferentes desenlaces de COVID-19. Material y métodos: Se llevo a cabo
un estudio transversal multicéntrico durante junio del 2020 a marzo del 2021. Se utiliz6 un muestreo
no probabilistico. Para las variables continuas no paramétricas se utiliz6 la prueba de Kruskal-Wallis.
Para variables categodricas se utilizo 72 Se realiz6 regresion logistica univariada para determinar
las asociaciones de los factores de riesgo para COVID-19. El andlisis se realiz6 en STATA 13.
Resultados: Se analizaron 713 pacientes que fueron clasificados como: moderado (N = 193, 27%);
severo (N = 232, 32%); criticos (N = 169, 24%) y fallecido (N = 119, 17%). En los grupos critico y
muerto predominé el género masculino con 121 individuos (72%) y 75 (63%), respectivamente. Las
principales comorbilidades fueron sobrepeso (N =221, 31%), obesidad (N = 215, 30%) y diabetes tipo
2 (N =208, 29%). Otras comorbilidades en la poblacion total fueron tabaquismo (17%), cardiopatias
(3%), alcoholismo (2%), neumopatias (1.6%) y nefropatias (1.5%). Conclusiones: Los principales
factores de riesgo en el grupo de fallecidos fueron sobrepeso y diabetes tipo 2.

INTRODUCTION

In 2019 began the COVID-19 pandemic, the first reports of cases were in Wu Han
China and rapidly was transmitted to other countries.® SARS-CoV-2 infection is
responsible of COVID-19, this virus promotes mainly pneumonia. To date, there
are 586,632,358 cases confirmed and 6,424,508 deaths have been attributed to
COVID-19. In Mexico, 6,859,970 cases have been confirmed and 328,342 deaths
have occurred.®

The SARS-CoV-2 has a genome size of approximate 29,891bp and contains a
positive-sense single stranded RNA genome packed in the envelope protein.* The
SARS-CoV-2 replicate primarily in the epithelial cells of the lower respiratory tract and
can extended to cells of the upper respiratory tract. The mechanism of transmission
began mainly from patients with recognized disease.® The transmission of SARS-CoV-2
include direct contact with the aerial droplets released during the conversation, coughing,
and sneezing by infected persons. The most common symptoms of COVID-19 are
fever, fatigue, dry cough, dyspnea, and malaise. Less common symptoms are sputum
production, headache, diarrhea, sore throat, chest pain, nausea, and vomiting.°

In Mexico the mainly comorbidities that have been described as associated
with worst disease progression and death are male gender, age older than 60
years, and cardiometabolic comorbidities.”

The aim of the present work was to describe the characteristics and clinics and
anthropometrics of COVID-19 patients.

MATERIAL AND METHODS

We carried out a multicenter cross-sectional study. From June 2020 to
March2021, patients were recruited from the following public hospitals of the
Mexican Governmental Health System: Instituto Nacional de Rehabilitacion «Luis
Guillermo lbarra Ibarra», Instituto Nacional de Cardiologia «lgnacio Chavez»,
Hospital Central Militar, Instituto Nacional de Ciencias Médicas and Nutricion
«Salvador Zubiran», Hospital General «Dr. Manuel Gea Gonzalez», Hospital
General ISSSTE «Tladhuac», and Hospital Central Norte Pemex. The bio-
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ethics and research committees of the participating
institutions approved this study. Written informed
consent was obtained from each participant and the
privacy of patient data was stated at the informed
consent. This study was conducted following good
clinical practices and the Declaration of Helsinki.

STUDY POPULATION

A non-probabilistic sampling study design was used,
as patients were recruited directly from the COVID-19
triage facilities of the participant institutions. Inclusion
criteria were not familiarly related, independent of
gender, age > 18 years, non-vaccinated with clinical
manifestations of COVID-19 and positive RT-PCR
test. Exclusion criteria were pregnant women, and
incomplete clinical history.

The participants were classified according to
Gandhi et al. criteria® as follows: mild (N = 193),
ambulatory subjects with symptoms such as fever,
headache, fatigue, odynophagia, cough, rhinorrhea,
diarrhea, anosmia, or dysgeusia, with or without
dyspnea or pneumonia, not requiring hospitalization;
severe (N = 232), hospitalized individuals with any of
the following symptoms: tachypnea (respiratory rate
> 30 bpm); pulmonary infiltrate > 50%, dyspnea after
small efforts; and critical (N = 169), patients requiring
invasive mechanical ventilation who could course to
shock and multi-organ failure; and those who died (N
= 119 individuals).

STATISTICAL ANALYSIS

The normality of the variables distribution was
evaluated. For continuous variables Kruskal-

Wallis test was used for comparing nonparametric
distribution among studied groups and the results
were described using the median and the interquartile
range (IQR). 2 test was performed for the categorical
variables. Odds ratios for disease outcomes
were assessed by univariated logistic regression
models. For all tests, a value of p < 0.05 was
considered statistically significant. The analysis was
performed using the STATA v.13 statistical package
(StataCorp Texas, USA).

RESULTS

A total of 722 gRT-PCR confirmed COVID-19
positive individuals were included in this study,
of which 9 were excluded. A total of 713 patients
were studied, 193 (27%) were classified in mild,
232 in severe (32%), 169 in critical (24%) and 119
(17%) deceased.

The median age was 52 (43-63) years, we
found significant differences among outcomes, the
mild group were the youngest with a median age
of 44 (32-51) years and the deceased group were
the oldest with a median age of 63 (54-70) years
old. Of the total population study 453 (60%) were
male. The critical and deceased group had a higher
percentage of male with 121 (72%) and 75 (63%)
respectively. The main cardiometabolic comorbidity
was overweight N = 221 (31%) (Table 1). Other
comorbidities were smoking (17%), cardiopatias
(8%), alcoholism (2%) neumopatias (1.6%) and
neuropathies (1.5%).

In the total population, the main symptoms
were cough (70%), fever (62%), dyspnea (59%)
(Figure 1). In the mild group cough, headache and

Table 1: Anthropometrics and clinics characteristics of population study.

Total Mild Severe Critical Deceased
(N =713) (N =193) (N =232) (N =169) (N=119) p
Age 52 (43-63) 44 (32-51) 53 (43-63.5) 52.5 (46-63) 63 (54-70) < 0.001*
Gender male’ 434 (61) 94 (49) 144 (62) 121 (72) 75 (63) < 0.001*
Overweights 221 (31) 12 (6) 91 (39) 77 (46) 41 (34) < 0.001*
Obesity’ 215 (30) 24 (12) 80 (35) 70 (41) 41 (34) < 0.001%
Type 2 diabetes’ 208 (29) 21 (11) 79 (34) 57 (33) 51(43) <0.001*
Hypertension’ 209 (29) 24 (12) 72 (31) 62(37) 51 (43) < 0.001*
Heart rate, median (IQR), bpm* 93 (81-106) 90 (79-101) 93 (80-105) 96 (87-110) 93 (81-105) 0.002*
Oxygen saturation % (IQR) 88 (80-93) 94 (92-95) 87 (80-92) 82 (72-88) 80 (70-89) < 0.001*

IQR = interquartile range. * Kruskall-Wallis test. * y%. S Data expressed in frequency and percentage [n (%)].
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Table 2: Odds Ratio for COVID-19 outcomes and main patient features and comorbidities.

Age 1.05 1.03-1.06 <0.001 1.06 1.04-1.08  <0.001 1.12 1.09-1.15 <0.001

Female sex 0.58 0.39-0.85 0.006 0.37 0.24-0.58  <0.001 0.55 0.34-0.88 0.01

Type 2 diabetes 4.22 2.49-7.17  <0.001 4.16 24-7.3 <0.001 6.14 3.43-10.97  <0.001

Hypertension 1.21 0.69-2.1 0.49 1.49 0.84-2.6 0.17 1.87 1.02-3.4 0.04

Overweight 9.73 2.23-6.14 <0.001 12.62 6.54-24.3 <0.001 792 2.09-6.54 <0.001

Obesity 3.70 2.23-6.14 <0.001 4.97 2.94-8.42 <0.001 3.7 2.09-6.54 <0.001
cough were the main symptoms. Fever, dyspnea DISCUSSION

and cough were the most frequent symptoms in
the severe and critical group, while fever was
the main symptom among those who died. We
found significant differences in ferritin and lactic
dehydrogenase (p < 0.001) levels. We observed an
increase of ferritin among the groups, the deceased
group had the highest levels of ferritin and lactic
dehydrogenase with a median of 692.65 ng/mL
(IQR 390.6-1213.7) and 408 U/L (IQR 322-493),
respectively (Figure 2).

In the univariate analysis we observed that
age, type 2 diabetes, overweight and obesity likely
increase the risk of developing a worst COVID-19
outcome. For the sex variable, the observed
that being a women have a negative association
with the development of a fatal outcome for
COVID-19 (Table 2).

Invest Discapacidad. 2022; 8 (3): 85-90

Several patients with pneumonia of an unknown
etiology were reported in December 2019 in Wuhan
China, however, it was not until March 2020 that
the World Health Organization (WHO) declared that
the SARS-CoV-2 infection was causing COVID-19
pandemic. The findings in the present study indicate
that the older patients (> 60 years) were more prone
to develop fatal outcomes. Likewise, the male gender
has been associated with more severe outcomes of
COVID-19, in our work males represented 60% of the
total population of study and more importantly more
than half of the deceased (63%). In previous reports
made worldwide, males had been reported as the
gender at higher risk for this disease.”-?1° This could
be explained by the entry receptors that SARS-CoV-2
uses to get into cells, such as ACE2 and TMPRRS2.
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These genes are located on the X chromosome
and the particular transcription of the ACE2 gene
is regulated by different sex, ACE2 is expressed in
testis, however, in ovary is not expressed, this could
be protection to females.

In México, overweight, obesity and T2D were
the strongest predictor for COVID-19, this is in
agreement with the previously reported in 2020
by Hernandez-Gardufio.'? These comorbidities
present a low grade chronic inflammation producing
adipokines and cytokines promoting an adequate
scenario for susceptibility to infection such as SARS-
CoV-2, and therefore this virus could enhance the
pre-existing inflammation resulting in a more severe
COVID-19 outcome.*®

The mortality risk has been reported as
increased in patients COVID-19 with intubation
requirement,’* in Mexico, having an age > 60 years
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Figure 2: Clinics levels among study groups.
* Significance differences.
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and hypertension had been reported like factors
risk to death, however, in our study, we found that
overweight and T2D were the main mortality risk
factors risk, this reflect the public health problem
of high prevalence of non-communicable diseases
we suffer in Mexico, and the imperious necessity
for their control.
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