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ABSTRACT
Introduction: Several authors validated the use of 

clinical, humoral, and radiological indicators as predictors of 
unsatisfactory evolution in patients with COVID-19.

Objective: To evaluate the clinical-humoral variables and the 
findings in the first chest x-ray as predictors of unsatisfactory 
evolution in patients with COVID-19.

Material and Methods: An observational and retrospective 
case-control study was carried out in 484 patients infected with 
COVID-19 admitted to the Cuban Hospital of Qatar between 
March and July 2020. The sample was composed of 60 patients. 
Cases: patients with respiratory failure who required invasive 
ventilation or death. Controls: patients with COVID-19 without 
complications. Input variables: age, sex, BMI, presence of 
comorbidities, leukocyte value, and severity index of the first 
chest x-ray. Response variable: clinical evolution. The bivariate 
analysis was performed using the Chi-square test. In the 
multivariate analysis, using binary logistic regression, p values 
lower than 0.05 were considered significant. The results were 
expressed in the Odds Ratio.

Results: The progression of age, belonging to the group 
of 61-65 years, female sex, suffering from diabetes or arterial 
hypertension, having two comorbidities, abnormal leukogram, 
and the severity index of the first chest X-ray between 2-6 / 6 
were related to unsatisfactory evolution. The leukogram (ODDS 
RATIO 68.634 p = 0.000) and the severity index of the first chest 
x-ray (ODDS RATIO 12.201 p = 0.008) have an independent 
influence on patients with COVID-19.

Conclusion: The predictive value of the leukogram and 
the severity index in the first chest x-ray over unsatisfactory 
evolution were demonstrated in these patients.

Keywords: 
Tomography, pneumonia, COVID-19, 
respiratory insufficiency, SARS-CoV-2.

RESUMEN
Introducción: Varios autores validaron el uso de indicadores 

clínicos, humorales y radiológicos como predictores de 
evolución no satisfactoria en pacientes con COVID-19.

Objetivo: Evaluar las variables clínica-humorales y los 
hallazgos del primer rayos-x de tórax, como predictores de 
evolución no satisfactoria en pacientes con COVID-19.

Material y Métodos: Se realizó un estudio observacional y 
retrospectivo de casos-controles, a 484 pacientes infectados 
con COVID-19 admitidos en el Hospital Cubano de Catar, entre 
marzo y julio de 2020. La muestra 60 pacientes. Casos: pacientes 
con insuficiencia respiratoria que necesitaron ventilación 
invasiva o muerte. Controles: enfermos con COVID-19 sin 
complicaciones. Variables de entrada: edad, sexo, IMC, presencia 
de comorbilidades, valor del leucocito e índice de severidad del 
primer rayos-x de tórax. Variable respuesta: evolución clínica. El 
análisis bi-variado se realizó mediante la prueba Chi-cuadrado. 
El análisis multivariado, mediante regresión logística binaria, p 
valores inferiores a 0,05 se consideraron como significativo. Los 
resultados se expresaron en Odd Ratio.

Resultados: La progresión de la edad, pertenecer al grupo de 
61-65 años, el sexo femenino, padecer diabetes o hipertensión 
arterial, tener dos comorbilidades, leucograma anormal y el 
índice de severidad del primer Rx de tórax entre 2-6/6, estaban 
relacionados con la evolución no satisfactoria. El leucograma 
(ODD RATIO 68,634 p = 0.000) y el índice de severidad del 
primer rayos-x de tórax (ODD RATIO 12,201 p = 0.008) tienen 
influencia independiente, en pacientes con COVID-19.

Conclusión: Se demostró el valor predictor del leucograma 
y el índice de severidad en el primer rayos-x de tórax con la 
evolución no satisfactoria en estos pacientes.

Palabras clave: 
Tomografía, neumonía, COVID-19, 

insuficiencia respiratoria, SARS-CoV-2.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19), caused by the new severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), emerged in Wuhan, China in December 2019.(1) It was declared a 

global pandemic in March 2020, today with more than 93 million confirmed cases and more than 2 
million deaths. In Qatar, the figure is 147 089 to date, with 246 deaths.(2)

Some authors describe risk factors for death and unfavorable evolution in patients with COVID-19 
such as age, chronic respiratory and heart disease, diabetes mellitus, cancer, hematological 
neoplasia, liver disease, etc.(3,4)

According to research, angiotensin-converting enzyme 2 (ACE 2) is shared as a receptor for SARS-
CoV and SARS-CoV-2 viruses, both of which are mainly spread through the respiratory tract.  Person-
to-person aerosol transmission is definitely the main source of contagion although transmission 
through contaminated hands or surfaces has also been described.(5) The mean incubation period is 
between 2 and 12 days (median 5.1 days).(6,7,8,9)

In the diagnosis of the disease, RT-PCR, a laboratory test that uses samples of nasal swabs, 
tracheal aspirates, or bronchoalveolar lavage (BAL) is used to detect the virus. The preferred route 
for collecting samples from the upper respiratory tract is nasopharyngeal and oropharyngeal 
swabbing.(10,11)

Among the two most common laboratory findings recorded on admission in hospitalized patients 
with pneumonia due to COVID-19 we can mention leukopenia (9-25 %) or leukocytosis (24-30 %), 
lymphopenia (63 %), levels of elevated alanine aminotransferase and aspartate aminotransferase 
(37 %) in addition to the alteration of C-reactive protein, neutrophil/lymphocyte index and the 
highest levels of D-dimer that are related to complicated COVID-19 and death.(12,13,14)

Several studies validated the use of the first chest X-ray severity index (CSE-chest-severity-score) 
as an indicator of poor prognosis. These results reaffirm how COVID-19, despite its many non-
respiratory manifestations, is primarily a primary pulmonary disease. Changes in the parenchyma 
can be evolved on the chest radiograph, since opacification is the main indicator of the disease 
progression.(15,16,17,18,19)

The Cuban Hospital in Qatar is one of the institutions that exclusively treats patients infected by 
COVID-19 with a significant influx of patients referred from isolation centers. Despite this, no study 
that validates the use of the clinical, radiological, and humoral variables related to the unsatisfactory 
evolution and indicator of the severity of these patients has been recorded.

Framed in the current situation of the pandemic and based on current knowledge, the present 
investigation was carried out with the objective of determining the predictive value of clinical, 
radiological, and humoral variables related to unsatisfactory evolution in young and middle-aged 
patients infected with COVID-19. 

MATERIAL AND METHODS
An observational, retrospective and case-control study was carried out on a universe of 484 patients 

infected by COVID-19 admitted to the Cuban Hospital in Qatar between March and July 2020.
Hypothesis: Radiology and clinical variable are good predictors of poor outcome in young and 

middle-aged patients with COVID-19 disease.
Null hypothesis: There are no clinical and/or radiographic variables capable to predict the poor 

outcome in patients with COVID-19 disease.
Alternative hypothesis: There are clinical and/or radiographic variables capable to predict the 

poor outcome in patients with COVID-19 disease.
The sample of 60 patients was calculated with the OpenEpi online software, following the 

parameters: two-tailed test, 95 % significance level, 80 % detection probability power, 2:1 ratio 
of controls per case, the hypothetical proportion of controls with exposure 40, the hypothetical 
proportion of cases with exposure: 80.52 Odds Ratio to be detected 6.20. 13. For this, 20 cases and 
40 unpaired controls were selected using a simple random probabilistic method for both groups. 
When necessary, an excluded individual was replaced by another with inclusion criteria, using the 
same method.

Inclusion criteria have a positive TR-PCR test, an X-ray study, and a leukogram the day of admission 
before its complication. The workers of the Hamad Corporation were excluded.

Definition of cases: patients with respiratory failure who required invasive ventilation (FiO2> 60, 
SpO2 <92 %) or death (permanent, irreversible cessation of all biological functions that sustain a 
living organism), with a hospital stay of more than 10 days. Controls: patients who followed the 
regular course of the disease, without any complications described, until discharge.

The data of the images were the result of the blind evaluation of the first chest X-ray, carried out 
by two second-degree specialists in Radiology, members of the research team.

http://www.revhabanera.sld.cu
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Clinical and laboratory information was collected from the patient’s digital medical record by 
a team participant. For the collection of all the information, individualized data collection sheets 
were used (emptied into an Excel document for statistical processing), linked by a unique code 
to preserve the privacy of the patients studied. The data were processed using SPSS version 25 
statistical software.

The bioethical aspects were treated following the declaration of Helsinki. The use of the informed 
consent was not necessary. The primary data will be archived for a period of 5 years, then it will be 
erased and destroyed.

The outcome used was the clinical evolution, dichotomized into satisfactory evolution (patients 
who followed the regular course of the disease, without any complications described until discharge) 
or unsatisfactory evolution (patients with respiratory failure who required invasive ventilation 
(FiO2> 60, SpO2 <92 %) or death [permanent, irreversible cessation of all biological functions that 
sustain a living organism], with a hospital stay of more than 10 days).

The demographic input variables used included: age measured in completed years, then 
converted into qualitative, divided into age group 20-30, 31-40, 41-50, 51-60, 61-65. Gender: 
female or male. Nutritional status for which the body mass index (BMI) measured in kg / m2 was 
used, then characterized according to the WHO as: underweight <18 kg / m2, normal 18-24.9 
kg / m2, overweight 25- 29.9 kg / m2, obese 30-39.9 kg / m2 and morbid obesity more than 40 
kg / m2. Leukogram according to its value and converted into qualitative, dichotomized: normal 
between 4x103 u/L and 10x103 u/L or abnormal <4x103 u/L > 10x103 u/L. Comorbidities divided 
into absence of comorbidities, presence of one comorbidity, and presence of two comorbidities. 
Specific comorbidities (diabetes, high blood pressure [HBP]). The severity index of the initial chest 
X-ray (CSE) which was divided into 6 quadrants using vertices, bases, and hila as limits.(15) It was 
dichotomized in 0-1 quadrant affected or 2-6 quadrants affected, based on the amount of affected 
quadrants by condensation or some radio-opacity detected in the initial chest x-ray. (Figure).

In the univariate analysis, frequency tables were used for qualitative variables and the mean and 
standard deviation for quantitative variables.

In the bivariate analysis, the Chi-square test was used, p values below 0.05 were defined 
as significant.

The multivariate analysis was built using the variables resulting from the Chi-square tests with 
p values below 0.1. Binary logistic regression was carried out using the forward step of the Wald 
method, with p values less than 0.05 being significant; the final result for the predictive mathematical 
calculation is shown in the Odds Ratio.

RESULTS
The sample consisted of 60 patients who met the eligibility criteria. There was no exclusion in the 

calculations due to loss data. The average age of the sample was 41.65 years. The average age of the 
patients with unsatisfactory evolution was 46 years and 39.6 for the other group.

The results of the univariate analysis are shown in tables 1 and 2. Advanced age, female sex, being 
diabetic, hypertensive, having two comorbidities (diabetes, HBP), nutritional status, overweight, 
and the involvement of 2-6 quadrants in the first chest X-ray and abnormal leukogram were the 
most frequent findings in patients with unsatisfactory evolution due to the severity of the infection.

Figure. First Rx Severity Index (CSE). 
(Picture 1.1 Case) (Picture 1.2 Control)

B

1.1 1.2
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Variable

Satisfactory
evolution

(Average, SD)

Unsatisfactory
evolution

(Average, SD)
Total

Average SD Average SD Average SD

Age 39,6 1,8 46 3,0 41,65 1,65

Age groups
(years-old)

Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

20-30 11 78,5 3 21,5 14 100

31-40 15 88,2 2 11,8 17 100

41-50 5 41,6 7 58,4 12 100

51-60 7 63,6 4 66,7 6 100

61-65 2 33,3 20 33,4 60 100

Gender Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

female 12 52,2 11 47,8 23 100

male 28 75,7 9 24,3 37 100

Total 40 66,6 20 33,4 60 100

Comorbidity
(Diabetes)

Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

Absent 38 73,3 12 26,7 45 100

Present 2 46,7 8 53,3 15 100

Total 40 66,6 20 33,4 60 100

Comorbidity
(HBP)

Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

Absent 38 76 12 24 60 100

Present 2 20 8 8 10 100

Total 40 66,6 20 33,4 60 100

Quantity of 
Comorbidity

Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

No 
Comorbidity

28 71,8 11 28,2 39 100

Have one
Comorbidity

11 84,6 2 15,4 13 100

Have two
Comorbidities

1 12,5 7 87,50 8 100

Total 40 66,6 20 33,4 60 100

Table 1. Results of the univariate analysis
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Variable

Satisfactory
evolution

Unsatisfactory
evolution Total

Average SD Average SD Average SD

Nutritional
evaluation

28,99 1,15 28,46 1,31 28,82 0,88

Nutritional
evaluation

Satisfactory
evolution

Unsatisfactory
evolution

Total

No. % No. % No. %

Low weight 2 66,7 1 33,3 3 100

Normal 15 62,5 6 37,5 16 100

Overweight 10 71,4 6 28,6 21 100

Obese 3 62,5 6 37,5 16 100

Morbid
obesity

3 75 1 25 4 100

Total 40 66,6 20 33,4 60 100

Chest X-ray
severity

index

Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

0-1
affected
quadrant

27 77,1 8 22,9 23 100

2-6
affected
quadrant

13 52 12 58 25 100

Total 40 66,6 20 33,4 60 100

Variable Satisfactory
Evolution

Unsatisfactory
Evolution

Total

Average SD Average SD Average SD

Leukogram 6,99 0,32 7,9 1,1 7,3 0,43

Leukogram Satisfactory
Evolution

Unsatisfactory
Evolution

Total

No. % No. % No. %

Normal 33 91,7 3 8,3 36 100

Abnormal 7 29,2 17 70,8 24 100

Total 40 66,6 20 33,4 60 100

In the bivariate analysis, the progressive increase in age, the age group 61-65 years, suffering 
HBP, diabetes, having 2 comorbidities, the abnormal leukogram, and the chest X-ray severity index 
(CSE) resulted with statistical significance. (Table 3).

Variable Chi-square df Sig.

Age 3,379 1 0,066

61-65(1) 3,333 1 0,068

HTA 11,760 1 0,001

Diabetes 3,600 1 0,058

Comorbidity 2 12,187 1 0,000

Leukogram 25,312 1 0,000

CSE 4,149 1 0,042

Table 3. Bivariate analysis

Table 2. Results of the univariate analysis
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In the multivariate analysis, two models with statistical significance were obtained, each with 
the following interpretation. In model 1, only the leukogram with an abnormal value compared to 
normal is evaluated and the probability of complications is 26,714 times. In model 2, after a goodness 
adjustment, the abnormal leukogram variable compared to normal and the CSE of 2-6 / 6 compared 
to 0/6, increase the chances of complication by 68,634 and 12,201 times respectively when they are 
associated in the same patient; the other resulting models lacked significant p values. (Table 4).

Model #1 (Variable) B S, E Wald GL Sig. Exp B Min Max

Abnormal Laeukogram 3,285 0,752 19, 091 1 0,000 26,714 6,120 116,611

Model #2 (Variable) B S, E Wald GL Sig. Exp B Min Max

Abnormal Leukogram 4,229 1,124 14,146 1 0,000 68,634 7,577 621,703

CSE 2-6/6 2,502 1,108 5,102 1 0,024 12,201 1,392 106,936

Table 4. Result of multivariate analysis

DISCUSSION
The present work showed that being older, belonging to the group of 61-65 years, being female, 

suffering from hypertension, diabetes, suffering from more than two comorbidities of those 
evaluated, having 2 or more affected lung quadrants in the evaluation of the initial chest X-ray, and 
having abnormal leukograms, is related to the unsatisfactory evolution due to the severity of the 
infection in young and middle-aged patients infected by COVID-19. In addition, two models that 
predict unsatisfactory evolution were made using the independent variables severity index of the 
initial chest X-ray and leukogram value with a sensitivity of 83,3 % and a specificity of 85 %, which 
could be used as a tool to evaluate the prognosis in these patients. Based on the findings, the null 
hypothesis is discarded, confirming the certainty of the alternative hypothesis.

Case-control studies are subject to selection biases due to loss of information and confusion, 
which were minimized with the correct methodological design, random and selective selection 
of cases and controls, blind evaluations by radiologists who analyzed the images, and, finally, the 
use of multivariate analysis which yielded several predictive models and those that with the most 
elements of truthfulness were adjusted to the objective were selected; therefore, we validated 
the results.

In the research, low-cost diagnostic means were used for the evaluation. They are highly 
available in primary and secondary healthcare centers and provide a tool with the possibility of 
being disseminated for its use.

Even though young and middle-aged patients were selected in the analysis, the bivariate study 
demonstrated that the progressive increase in age favored unsatisfactory evolution due to the 
severity of the infection that led to respiratory failure requiring invasive ventilation or death. The 
authors agree with the results of Huang et al,(1) Williamson et al, (3) Wang et al,(10) Toussie et al,(15) 
Cellina et al,(16) Bernbeim et al,(18) Shi et al,(20) Li Y et al,(21) Li K et al.(22)

The female gender had a worse evolution in the bivariate analysis with no changes after controlling 
for probable confounding variables such as obesity and comorbidities. This result contrasts that 
reported by the other authors.(1,3,10,15,16,18,20,21,22,23,24) It is attributed to the fact that, on that date, the 
hospital was preferably designated for women.

The comorbidities found were bronchial asthma, type 2 diabetes mellitus, and arterial 
hypertension.  There were only 3 patients affected with asthma with good evolution, therefore 
we excluded it from the analysis; however, a relationship was observed in the bivariate analysis, 
with statistical significance between suffering from diabetes mellitus and AHT with an unfavorable 
evolution.  Similar results were obtained by the authors in their works;(1,3,10,17,19,20,21,22,23,24) both 
comorbidities were without sufficient statistical independence in the multivariate analysis.

The nutritional status was not relevant in the present studies, some authors associate obesity 
with unsatisfactory evolution in patients with COVID-19;(3,4,15) the aspects that differentiate both 
studies are age and ethnicity, which are variables that could influence these results. The other 
studies reviewed did not include this variable in their investigations.

Concerning imaging findings, other authors used tomography to study patients with COVID-19, 
concluding that there is a relationship between the number of affected segments and unsatisfactory 
evolution.(18,20,21,22) Tomography as an imaging variant provides better detail of the lung parenchyma 
with the limitation of being a more expensive study that uses excess ionizing radiation, so it is not 
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DISCUSIÓN
No se encontraron referencias de estudios latinoamericanos que describieran las características 

de los pacientes pediátricos que ingresan en las UCI polivalentes con IAAS por bacterias gram 
negativas o adquieren la infección durante los primeros 14 días de estadía.

En el Estudio nacional de vigilancia de la infección nosocomial en Servicios de Medicina Intensiva 
(ENVIN-HELICS) de las UCI españolas,(12) informe correspondiente al año 2017, la ITU fue la infección 
más frecuente, lo que representa el 31,56 % del total de las infecciones seguida de la NAVM, y la 
BRCVC con el 11,31 % disminuye su incidencia respecto al año anterior en respuesta a políticas 
sanitarias aplicadas. 

El estudio descriptivo de Ramírez et al.(13) sobre la epidemiología de las infecciones nosocomiales 
en una UCI polivalente pediátrica identifica como IAAS: BRCVC 45/65 casos (69 %); NAVM en 15/65 
pacientes (23 %); endocarditis bacteriana en 3/65 pacientes (5 %) y en último lugar la infección de 
vías urinarias en 2/65 (3 %). 

Resultados dados por el grupo de investigadores del proyecto Disminución de la Infección 
Nosocomial en Unidades de Cuidados Intensivos (DINUCIs) en el año 2015(7) informan a la NAVM 
(47,8 %) como la IAAS más frecuente. 

En este estudio las NAVM representaron la mayor parte de los casos seguidas de las ITU, las ISQ 
y las BRCVC.

El análisis sugiere que la epidemiología de las IAAS en esta UCI difiere de otras unidades; debemos 
considerar que esta UCI tiene afluencia de pacientes procedentes de urgencias, quirófano (que se 
sitúa en otro hospital dedicado a la atención de pacientes adultos), hospitalización y otros hospitales 
de la red. 

Los resultados obtenidos evidencian un aislamiento de Acinetobacter baumannii en 4to. lugar 
entre los gram negativos, contrastando con resultados emitidos por el grupo de investigadores del 
proyecto Disminución de la Infección Nosocomial en Unidades de Cuidados Intensivos (DINUCIs) 
año 2015(8) que muestra a Acinetobacter baumannii como una de las bacterias gram negativas con 
mayor incidencia en las IAAS aislándose en 12,5 % de los cultivos. 

Posterior a la publicación de los primeros resultados sobre incidencia de infección relacionada 
con el cuidado sanitario en unidades de cuidados intensivos en Cuba (Proyecto DINUCIs)(14) fueron 
aplicadas un grupo de medidas orientadas a disminuir la incidencia de infecciones asociadas a 
dispositivos en UCI y la de microorganismos multirresistentes, logrando resultados positivos sobre 
las tasas de BRCVC y Acinetobacter baumannii.

 La disminución de Acinetobacter baumannii en las IAAS se muestra también en el informe 
(ENVIN-HELICS) de 2017(12) y los microorganismos aislados con mayor frecuencia fueron gram 
negativos (59,3 %): Escherichia Coli (13,29 %), Pseudomonas aeruginosa (12,60 %) y Klebsiella 
pneumoniae (11,02 %). 

La estadía prolongada en la UCI afectó a la mayoría de los que adquirieron la infección allí y fue 
considerada un factor de riesgo independiente de una estancia mayor a 14 días, lo que constituye la 
variable con mayor significación estadística.  

González Cortés et al.(15) en estudio donde se evaluaron las historias clínicas de pacientes ingresados 
en una UCI pediátrica polivalente durante un período igual o superior a 28 días consecutivos entre 
enero de 2006 y marzo de 2010 observaron que los pacientes con una elevada incidencia de 
infección nosocomial adquirida en cuidados intensivos (96,3 %) presentaron un ingreso prolongado. 
Resultados del grupo de investigadores del Proyecto DINUCIs del año 2015(6) informan que la estadía 
media de los pacientes con infecciones relacionadas con el cuidado sanitario fue 13,07 días (±10,1) 
vs 4,98 días (±4,6) de pacientes sin ellas. 

Más de la mitad de los casos con NAVM en este estudio presentaron una estadía prolongada en 
la UCI, resultado análogo a lo publicado por  Rodríguez García et al.(16) en estudio descriptivo sobre 
las características clínicas y epidemiológicas de la neumonía asociada a la ventilación mecánica 
en una unidad de cuidados intensivos polivalentes desde febrero de 2012 a febrero de 2014, 
determinándose que del total de 242 pacientes ventilados el 33,8 % presentó NAVM (82) y la estadía 
fue de 14,7 días (8,5 DS) vs 8,2 días (4,3 DS) promedio. 

Estudios realizados por Cohen E. et al.(17) plantean que en los niños con patologías crónicas 
complejas, el consumo de recursos es más del 80 % del coste de la asistencia sanitaria infantil. 
Esta enorme proporción del gasto se debe fundamentalmente a que precisan un mayor número de 

useful for evolution. Instead, the present study used the first chest X-ray, a modality available in 
most healthcare centers with a lower cost, which uses much less ionizing radiation and is very 
useful to evaluate the great changes that occur in the parenchyma in complicated patients. The 
final analysis determined that the number of affected quadrants was related to the unsatisfactory 
evolution due to the severity of the infection which led to the need for invasive ventilation and 
showed independence in the multivariate study, for which it was included in a predictive model of 
the evolution of these patients. Toussie et al,(15) Celine et al,(16) obtained similar results.

Reviewed studies validated the use of C-reactive protein, lactate dehydrogenase, D-dimer, and 
leukogram as predictors of poor outcome.(1,3,10,15,16,18,20,21,22,23,24) In the present work, the value of 
the leukogram was used in its calculations.  Its selection was based on the cost and the proven 
predictive efficacy validated by studies related to its wide availability in the centers that receive 
infected patients and the limited availability of others. It is concluded that the worst evolution 
was related to the abnormal leukogram in the bivariate analysis; similar results were obtained by 
other authors.(1,3,10,15,16,18,20,21,22,23,24) The accompanying leukopenia of these viral infections and/or 
leukocytosis has been demonstrated when the process progresses or there is superinfection. The 
variable showed independence in the unsatisfactory evolution due to the severity of the infection 
when its values were abnormal.

CONCLUSIONS
Older age, female sex, suffering from arterial hypertension and/or diabetes mellitus, were the 

factors related to the unsatisfactory evolution in the presented work; however, care must be taken 
when using them to determine prognosis in patients between 20-65 years infected with COVID-19 
since they themselves did not show a significant influence on the unsatisfactory evolution for the 
severity of the infection, although their combination with other studied factors can guide in this 
regard. Two predictive models were formulated using the independent variables resulting from 
the multivariate analysis with the severity index in the first chest X-ray and the leukogram that 
demonstrate their validity as the alternative hypothesis and the null hypothesis is discarded. The 
results of the present investigation are considered valid since the biases were duly controlled with 
the selection of a robust methodological model.
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