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Abstract

Introduction: This article shows an analysis of the evolution up until
date (May 4-2021), of official coronavirus cases statistics (CC) and the
total number of deaths (TND) due to SARS-CoV-2 in Colombia. Addi-
tionally, said information is shown in correlation to other variables such
as Case Fatality Rate (CFR), age range of persons, their typical reported
co-morbidities and the cities where there has been highest concentra-
tion of cases. Materials and Methods: From March 16 2020 until today,
information regarding the daily number of new confirmed cases (DNC)
and daily confirmed deaths (DD) was registered in a database with the
purpose of estimating the evolution of CC, TND and CFR. The age of de-
ceased was also registered, as well as their gender, prior co-morbidities
and city of death. The evolution of TND with the time of other coun-
tries were compared to that of Colombia. A mathematical equation
that represents the epidemiological curve of TND evolution of different
countries across time was defined. Results: In Colombia, the average
age of people who die due to COVID-19 is of 69.5+14.7 years (median
and mode of 71 and 80 years, respectively), and the virus is less lethal
amongst a population under the age of 40. The greater part of deaths
have taken place in people with prior co-morbidities and of the male
gender. Conclusion: Most of the persons that have deceased are those
of senior age, mainly with prior co-morbidities, and predominantly of
male gender. Epidemiological peaks of COVID-19 are consistent with the
rainy and winter seasons, and with the traditional epidemiological peaks
of flu or influenza.
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Analisis de fallecimientos por Covid-19 en Colombia
Resumen

Introduccion: El articulo muestra un analisis de la evolucién hasta la fecha (4 de mayo de 2021),
de las estadisticas oficiales de casos de coronavirus (CC) y el nimero total de muertes (TND)
por SARS-CoV-2 en Colombia. Dicha informacién se muestra en correlacion con otras variables
como son la tasa de casos fatales (CFR), el rango de edad de las personas, sus comorbilidades
tipicas reportadas y las ciudades donde ha habido mayor concentracién de casos. Materiales
y Métodos: En una base de datos fue registrada diariamente, desde el 16 de marzo de 2020 a
la fecha, informacion concerniente al nimero diario de nuevos casos confirmados (DNC) y los
fallecimientos diarios confirmados (DD). También se registré la edad de las personas fallecidas,
asi como su género, sus comorbilidades previas y ciudad de deceso. La evolucion del TND con
el tiempo de diferentes paises fueron modelados matematicamente y comparados con el de
Colombia. Resultados: En Colombia, la edad promedio de las personas que mueren por CO-
VID-19 es de 69.5+14.7 anos (mediana y moda de 71 y 80 anos, respectivamente) y el virus es
menos letal en la poblacion menor de 40 afnos. La mayor parte de las muertes se han produci-
do en personas con comorbilidades previas y del género masculino. Conclusidon: La mayoria
de las personas fallecidas son personas de edad avanzada, principalmente con comorbilidades
previas, y predominantemente de sexo masculino. Los picos epidemioldgicos de COVID-19 son
consistentes con las temporadas de lluvias e invierno, y con los picos epidemioldgicos tradicio-
nales de gripe o influenza.

Palabras clave: SARS-CoV-2; COVID-19; Colombia.

Analise de mortes de Covid-19 na Colombia

Resumo

Introducao: O artigo mostra uma andlise da evolucao até o momento (4 de maio de 2021) das
estatisticas oficiais de casos de coronavirus (CC) e do nimero total de mortes (TND) por SARS-
-CoV-2 na Coldémbia. Além disso, essa informacao se mostra em correlagao com outras variaveis
como a taxa de casos fatais (CFR), a faixa etdria das pessoas, suas comorbidades tipicas relata-
das e os municipios onde houve maior concentracao de casos. Materiais e Métodos: Em um
banco de dados, as informacdes referentes ao nimero diario de casos novos confirmados (DNC)
e 6bitos diarios confirmados (DD) foram registradas diariamente, de 16 de marco de 2020 até
a data, para calculo da evolucao do CC, TND e CFR. Também foi registrada a idade do falecido,
género, comorbidades anteriores e cidade do falecimento. A evolucao do TND ao longo do tem-
po de outros paises foi comparada com a da Colémbia. Foi definida uma equacao matematica
que representa a evolucao do TND nos diferentes paises ao longo do tempo. Resultados: Na
Colébmbia, a idade média das pessoas que morrem por COVID-19 é de 69.5+14.7 anos (mediana
e moda de 71 e 80 anos, respectivamente), e o virus é menos letal entre uma populagao com
menos de 40 anos. A maior parte das mortes ocorreu em pessoas com comorbidades anteriores
e do género masculino. Conclusao: A maioria das pessoas que faleceram sao idosos, principal-
mente com comorbidades prévias, e predominantemente do sexo masculino. Os picos epide-
miolégicos de COVID-19 sao consistentes com as estagdes chuvosa e de inverno e com os picos
epidemioldgicos tradicionais de gripe ou influenza.

Palavras chave: SARS-CoV-2; COVID-19; Colémbia
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Introduction

Coronavirus SARS-CoV-2 (initially named 2019-nCoV and detected in Wuhan, China, on Decem-
ber 2019) is the responsible agent of the disease called COVID-19'. Some of the important data
on SARS-Cov-2 are: 1) at the initial stages, COVID-19 symptoms are mild, and a great number of
persons may be asymptomatic and most people do not need hospital attention (around 81%)%
ii) the reproduction number RO (average number of new infections generated by an infected
person in a totally unknowing population) is around 3.287; iii) the incubation period (time it
takes from the moment of infection and the beginning of disease symptoms) is between a
range of 4.75 days and 6.4 days*’; iv) the series interval (period in which of two people with
virus symptoms appear: the first person infecting the second, and the second, the infected one
- time of propagation) is between 2.6 and 7.5 days; v), CFR (Case Fatality Rate) is around 3%?°,
and varies across countries with an average of 4.2 + 3.8% (about half of countries had fatality
rate >3.2% - median)’; vi) it has caused psychiatric implications® and it has created stress and
anxiety, increasing the risk of generating mental diseases in the population (infected or not);
vii) COVID-19 increases its lethality exponentially with the increase of age'® and the presence of
comorbidities'; viii) higher latitude and cold environment may be an additional risk factor for
SARS-CoV-2 infection' and high temperature and humidity could reduce the transmission of
COVID-19%3; ix) in some countries (e.g., Italy), the spread of COVID-19 is likely larger than official-
ly reported'.

Worldwide, up to the elaboration date of this article
(May 4-2021) 153,676,825 confirmed persons have
been infected with SARS-CoV-2, of which, more than
90.5 million have recovered and around 3,216,016 have
died (an estimated current worldwide CFR is 2.09%). In
Colombia, the number of confirmed infected persons
by May 4 - 2021 is of 2,919,805, of which more than
2.74 million have recovered and y 75,627 have died (an
estimated current average CFR of 2.59%)).

This study had the main goal of organizing, presenting
and analyzing the official information presented by the
Ministerio de Salud [Health Ministry] (Colombia) through

Worldwide, up to the elaboration
date of this article (May 4-2021)
153,676,825 confirmed persons
have been infected with SARS-
CoV-2, of which, more than 90.5
million have recovered and
around 3,216,016 have died (an
estimated current worldwide
CFR is 2.09%). In Colombia, the
number of confirmed infected
persons by May 4 - 2021 is of
2,919,805, of which more than
2.74 million have recovered and
y 75,627 have died (an estimated
current average CFR of 2.59%).

the Instituto Nacional de Salud (INS) and communications media in relation to the evolution of
the deaths by COVID-19 in Colombia. The information presented was obtained from March 16
2020 until this date (May 4-2021).

Materials and Methods

Daily information collected from March 16 - 2020 is official and comes from the Colombian
Ministerio de Salud [Health Ministry]. This information was compared on a daily basis with
that obtained from Colombian communications media and was input into a database. The
information collected was the daily new confirmed cases (DNC) and daily confirmed deaths
(DD). With this information was calculated the total number of coronavirus cases (CC), total
number of deaths (TND) and CFR. Additionally, age, gender, prior comorbidities, and city of
death were registered. For the case concerning deceased persons, the sample was of 75,577
(99.93% of total deaths registered up to this date). This information corresponds to days March
31, April 5 and April 9 2020 to May 4 2021.
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On the other hand, the DNC and TND were registered for the following countries in order to
compare with the Colombian case: Italy, Spain, France, United Kingdom and Germany. These
countries were selected because of the impact generated in Colombia when its figures were
registered in communications media. DNC and TND of Canada, Sweden, and Belgium were
also registered. A mathematical equation that represents the epidemiological curve of TND
evolution of Colombia across time was created.

The information registered in the database was organized and presented in Tables and Figures
to facilitate its analysis. Besides, it has the purpose of being a source for consulting for other
researchers in the field. The emphasis in analysis was mainly aspects related to deaths.

Results

The growth of CC and the DNC are presented in Figures 1 and 2, respectively. The evolution of
TND and DD can be observed in Figures 3 and 4, respectively. CFR average = TND/CC (%) and
CFR daily = DD/DNC (%) are presented in Figures 5 and 6, respectively. The TND evolution in
relation to CC is showed in Figure 7. Day 1 in all graphs corresponds to March 16 — 2020. The
comparison of the Colombian TND with that of other countries is shown in Figure 8.

Figure 1. CC evolution per day Figure 2. DNC evolution per day
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The mathematical representation of epidemiological curves of Colombia can be represented
through equation (1) with an r’=0.99. Parameter a defines the maximum quasi-asymptote value
of TND, while b and ¢ moves the curve and defines its inflexion. D is the number of days.

CFR a
TND = 100 X (1+b-exp—CD) (1)
The distribution of CC and TND across ages is shown on Table 1.

Table 1. Distribution of CC, TND and CFR across age range
Age range (years) CC CC (%) TND TND (%) TND accumulated (%) CFR (%)

>100 508 0.02 163 0.22 0.22 32.1
90-99 12,996 0.45 4,393 5.81 6.03 33.8
80-89 62,779 2.15 16,177 21.40 27.43 25.8
70-79 133,469 4.57 20,488 27.11 54.54 15.4
60-69 257,676 8.83 17,475 23.12 77.66 6.8
50-59 405,879  13.90 9,643 12.76 90.42 2.4
40-49 478,028  16.37 4,316 5.71 96.13 0.90
30-39 656,298  22.48 1,956 2.59 98.72 0.30
20-29 619,418  21.21 775 1.03 99.75 0.125
10-19 197,993 6.78 102 0.13 99.88 0.052
0-9 94,761 3.25 89 0.12 100.00 0.094

The greatest part of TND corresponds to persons that The greatest part of TND
have presented prior comorbidities. Unfortunately, corresponds to persons
the information provided by the Ministerio de Salud thathave presented prior
. . . . - . comorbidities.
in relation to this topic, was very descriptive up until
the day May 31 2020. From that date onward, a great portion of the deceased persons were
presented in a manner which showed their comorbidity in a “in study” status, which did not
allow for a rigorous quantification of those persons that formed a part of the TND which did not
present comorbidities. Despite the above, the latest rigorous record of this information (until
May 31 2020), showed that approximately 92.4% of deaths had been of persons that have had
prior comorbidities distributed in the following manner (see Figure 9): 6.5% with more than 3
diseases, 13.1% with 3 diseases, 25.4% with 2 diseases and 47% with at least 1 disease. The rest
of deaths (7.6%) have been of persons that had not shown comorbidities. Of this percentage
of persons with no comorbidity deceased, the majority (56.3%) had ages above 60 years (see
Figure 10) In other words, of 7.6% of deaths with no
comorbidity 56.3% were of an advanced age. Very few Very few persons with an age
persons with an age below 60 had died without prior below 60 had died without prior
diseases, and the trend was to lower this percentage as flseases! and the trend was to

, ower this percentage as the
the person’s age was lower. Furthermore, up to May 31 person’s age was lower.
2020, there have been no death reports of persons under
20 years of age and with no comorbidity (see Figure 10).
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Figure 9. Comorbidity percentage Figure 10. Percentage of deaths with
no comorbidities across age range
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The main comorbidities present in people before death are listed on Table 2. These comorbidi-
ties were registered from March 16 2020 to May 4 2021.

Table 2. Typical comorbidities found in deceased

Comorbidities %
Arterial hypertension (AHT) 27.8
Diabetes mellitus (DM) 15.8
kidney disease (KD) 9.6
Other cardiovasculardiseases (CVD) 9.4
Chronic obstructive pulmonary disease (COPD) 8.7
Obesity 8.4
Cancer 45
Brain and cerebrovascular diseases (B&C-D) 39
Hypothyroidism 2.3
Mental health 1.2
Autoimmune disease and Lupus 1.0
Malnutrition 0.71
Smoking 0.53
Asthma 0.53
Others pulmonary 0.53
Acquired immune deficiency syndrome (AIDS) 0.48
Hepatic cirrhosis 0.41
Anemia 0.34
Thrombosis 0.29
Prostatic hyperplasia 0.27
Tuberculosis 0.23
Arthritis and osteoarthritis 0.20
Apnea 0.16
Gastrointestinal (Gl) bleeding 0.15
Other liver diseases 0.09
Dyslipidemia 0.07

Others 2.19
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The distribution of TND in the country’s capitals is presented on Table 3, except for Soledad,
which is a township belonging to the metropolitan area of Barranquilla and which CCand TND
cases, unusually increased in some months.

Table 3. TND (%) in capital cities (*is not a capital city)

City Populationin 2019  Populationin 2019 (%)  TND (%)
Bogota 7,412,566 15.36 21.19
Medellin 2,427,129 5.03 7.49
Cali 2,227,642 4.62 6.16
Barranquilla 1,206,319 2.50 5.63
Clcuta 711,715 1.47 2.60
Soledad* 683,486 1.42 2.04
Bucaramanga 581,130 0.12 2.04
Ibagué 529,635 1.10 1.69
Santa marta 499,192 1.03 1.68
Monteria 490,935 1.02 1.55
Cartagena 973,045 2.02 1.55
Neiva 357,392 0.74 1.41
Pasto 392,930 0.08 1.23
Pereira 467,269 0.97 1.23
Valledupar 490,075 1.02 1.07
Villavicencio 531,275 1.10 1.01
Manizales 434,403 0.90 0.87
Sincelejo 277,773 0.58 0.85
Florencia 168,346 0.35 0.65
Popayan 318,059 0.66 0.47
Riohacha 188,014 0.39 0.39
Leticia 48,144 0.10 0.30
Yopal 168,433 0.35 0.27
Tunja 172,548 0.36 0.26
Quibdo 129,237 0.27 0.17
Arauca 85,585 0.18 0.12
San Andrés 55,291 0.11 0.09
San José del Guaviare 52,815 0.11 0.05
Puerto Inirida 31,514 0.07 0.02
Mitu 29,850 0.01 0.02
Puerto Carreno 20,936 0.04 0.02
Other populations 26,999,330 55.95 35.89
Discussion

In Colombia, projecting future CC, DNC, TND, DD and CFR is a complex task. Comparing with
other countries, the evolution of these parameters has been different (Figure 8). In Colombia, for
example, there are no long periods of time in which the DNC and DD have notably decreased
(just as if it happened in other countries, mainly in summer; see stabilization of TND in other
countries in Figure 8). For these reasons, TND evolution has always increase (sometimes linearly
or exponentially with respect to time, see Figure 3). As can be observed (Figures 1-6), the
distribution of these parameters in time has passed through five stages up until this date:

= The first stage (from March 16 to end of August 2020), CC, DNC, TND, DD had an exponential
growth. This first stage was due to the typical evolutionary growth of any epidemic. Around


https://revistacuidarte.udes.edu.co/cuidarte/article/view/1528
http://dx.doi.org/10.15649/cuidarte.1528

@) http://dx.doi.org/10.15649/cuidarte.1528 Revista Cuidarte septiembre - diciembre 2021; 12(3): 1528

the first 30 days, from March 16 to April 152020, CFR average grew almost on a linear manner
in time (an approximate rate of 0.16%/day) until reaching a value of 4.73% (Figure 5). From
April 16 to the early June 2020, CC and TND continued growing exponentially, but the CFR
average decreased in a linear manner from 4.7% to 3.15% approximately. Between June and
August 2020, the CFR average varied between 3.15 and 3.5% approximately.

= The second stage (from end of August to mid-September 2020), DNC and DD diminished.
During this stage, good weather, closing borders, mandatory quarantine, among others
public health measures could have helped reduce the virus speed transmission.

= The third stage starts with constant DNC and DD values (from mid-September to mid-
December 2020) and then increases (from mid-December 2020 to mid-January 2021). This
behavior is perhaps due to i) the winter season began in Colombia; ii) quarantines were
reduced and public health measures were more flexibles; iii) mid-December and mid-
January is the traditional vacation season in Colombia; iv) this stage coincides with one of
the two traditional peaks of flu or influenza (September to December)'®.

= In the fourth stage (from mid-January 2021 to early March 2021), DNC and DD decrease
significantly. As was the case in Europe, the decrease in both parameters coincides with the
summer season.

=  Theincrease of DNC and DD in the fifth stage (from early March 2021 until this date May 4
2021) agrees again with the rainy season and winter in Colombia. This stage coincides also
with one of the two traditional peaks of flu or influenza (April to July)'.

Given the above, predicting the evolution of CC, TND and CFR through a mathematical model is
yet uncertain, because this depends on multiple variables such as: number and effectiveness of
vaccines, capacity of making tests for detecting infected persons, strengthening the healthcare
system, Government’s and people’s economic strength, mental health, social behavior, changes
in Government strategies for tackling the pandemic, among others. So, in other words, predicting
the arrival of the stage named by the National Government “Postpandemic” (evidenced when a
great part of the population has been infected or vaccinated, the possibilities of infection are less
and a relative sense of normality returns) is a complex endeavor. This is because any equation
developed will represent an exponential evolutionary condition of variables CC and TND, which
will tend to change in a future'. Initially, every epidemic has exponential growth of CC and
TND, however, this trend posteriorly changes to a relationship in which TND and CC begin to
diminish, and the straight line shown on Figure 7 tends to become horizontal. Predicting D day,
and the necessary CC required so that TND and CFR begin to descend is a task that depends on
multiple variables shown before, which are not an object of this study.

A study reported by De la Hoz-Restrepo et al.”® concluded that based on results obtained
between March and July 25 2020, that Colombia has a lesser incidence of cases and deaths
in comparison to other South American countries. However, in this date, the epidemiological
curve in Colombia is just starting and conclusions were obtained based on less information.
In a country with high poverty and inequality indicators'®, child malnutrition®, violence?' and
unemployment?, up to the date (May 4 2021), prolonged isolation and quarantines are not
the best options. Additionally, when comparing behavior in other countries, and considering
vaccine management, the population distribution, and the population number in these, it
would seem that the end of the pandemic is yet far away from occurrence in Colombia. Perhaps
an aspect that could reduce the evolution of TND in Colombia is its younger population in
comparison to that of European countries. According to the DANE?, Colombia’s population in
2019 was around 48.26 million inhabitants of which the distribution percentage across ages for
men (48.8%) and women (51.2%) is of 22.6% for 0-14 years, 68.2% for 15-65 and 9.1% for older
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than 65. On average, European countries present a population distribution in which people
above the age of 65 surpass 20%. In other words, the evolution of TND in Colombia could be
mitigated by having a younger population.

The greatest number of deaths can be observed in The greatest number of deaths
advanced ages and is reduced with age. Slightly more can be observed in advanced
than half of TND is reported by ages above 70 years ag9esand isreduced with age.
(54.5%) and nearly 3% parts are reported for persons
with an age above 60 years (77.7%). The other 22.3%
is distributed across the following age ranges: 40-60 years (18.5%) 20-40 years (3.6%), under
20 years of age (0.25%). Additionally, the CFR decreases with age. The average range of the
deceased is around 69.5 years of age with an approximate standard deviation of 14.7 years,
median of 71 years and a mode of 80 years until April 30 2021 and changed to 70 years in the
last 4 days. Approximately 37.4% of deaths have been of female gender (average age of death
70.3+15.0), the rest (62.6%) have been of male gender (average age of death 68.7+14.6). As
with the other two types of coronavirus (SARS-CoV y MERS-CoV), apparently, older men with
comorbidities are more susceptible to SARS-CoV-2 infections®**#, because of the role played
by the X chromosome and sexual hormones?, among other possible causes. This is perhaps
because, additionally, the greatest frequency of comorbidities and intense immune states
observed in men??%. Contrary to TND, a great part of the CC number is presented in young
population. About a third part of CC(31.2%) is presented in persons with an age below 30, a little
more than half (53.7%) is presented in persons with age under 40 and only 16.0% corresponds
to those with an age above 60. Most part of CCs are found in the age range between 20 to 60
years (74%), which matches with the greatest part of the population in working age. It also
tends to match with the population distribution of Colombia.

The CFR decreases with age.

The data presented in Figures 9 and 10 is not unusual, several epidemiological studies have
shown that persons with ages above 65 years and with prior comorbidities have a greater risk
of developing severe complications and even dying because of other diseases classified as less
lethal, such as influenza or flu, among others, as well as malnutrition, abuse, abandon, mental
health etc.#2%3'32, Additionally, in Colombia, risk factors for this type of population is two or three
times higher in comparison to high income countries, where these types of problems increase
amidst persons who live in economically and socially depressed areas, as well as geographically
isolated areas, and when they suffer from arterial hypertension®.

Apparently, the diseases that can most severely impact on the death of an infected person are
(listed in higher recurrence to lower recurrence in Table 2): AHT, DM, KD, CVD, COPD, obesity,
cancer, B&C-D, hypothyroidism, mental health, among others. These comorbidities are similar to
those broadly reported for MERS-CoV infections?***3>3%37 It is important to highlight that several
researchers mention that obesity and/or smoking can be an indicator of negative prognosis for
COVID-19%2,

The highest TND values (a little more than a fifth of the TND, 21.2%) have been obtained in the
country’s capital (Bogota D.C.). This is because in close to 15.4% of the national population lives
there and it has an estimated population density of 24,643 inhabitants/km? (between 4 and
14 greater density compared to other cities that are important capitals on a national level).
Barranquilla along with their adjacent township (Soledad), add up to almost 7.7% of TND. This
could have occurred because of multiple factors such as: poverty, social indiscipline, possible
high number of persons living in one housing unit, a considerable increase in the capacity of
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making tests for detecting infected, population (both add up to almost two million inhabitants)
and their population density. On the other hand, almost half of the TND (43.1%) was obtained
in the first five cities listed and a little more than half (50.5%) in the first nine cities listed. Around
2/3 parts of TND (64.1%) have been produced in the capital cities listed on Table 3 (capital
cities count around 54.5% of the population). The rest, 35.9% is distributed as a minority across
multiple cities and towns in the country.

Conclusions
Based on the data presented, it is possible to conclude the following:

In Colombia, the greatest portion of deaths by COVID-19 have been people with ages above
65 years of age (average, standard deviation, median and mode of 69.5, 14.7, 71 and 80 years,
respectively) and with prior comorbidities or diseases, such as AHT, DM, KD, CVD, COPD, obesity,
cancer, B&C-D, hypothyroidism, mental health, AIDS, among others. Additionally, the risks of
death increase among these persons if they are obese and/or smoke. CFR decreases markedly
with age. On the other hand, men are more likely to die than women. In other words, this is a
virus that have mainly affected a vulnerable population that has been fully identified, on which
the greatest portion of strategies for fighting COVID-19 should focus: senior aged persons with
prior comorbidities and predominantly of male gender. Contrary to the above, among young
population and under 40, the virus is less lethal, despite that the number of infections surpasses
half.

Predicting the future of Colombia and the evolution of CC and TND, as well as the exact date in
which the stage named by the National Government as “Postpandemic” will occur is a complex
task. This is because for the moment, the development of any equation that will represent an
exponential evolutionary condition of CC and TND, which will tend to change in the future
towards a condition in which they will begin to drop. Additionally, CC and TND will change in
the future based on multiple variables such as the Government’s capacity and the capacity of
several territorial entities in the country to make tests for detecting infecting people, numberand
effectiveness of vaccines, changes in strategy that can be executed by the Government in order
to tackle the pandemic, the number of people in the country with an age above 60 years and
that have comorbidities, investment and strength of the healthcare system, the Government’s
and people’s economic strength, health status (physical and mental) and social behavior of
people, among others. The growth of DNC, CC, DD and TND in Colombia has occurred in five
stages. It is interesting to note that the epidemiological peaks of COVID-19 are consistent with
the rainy and winter seasons, and with the traditional epidemiological peaks of flu or influenza.
This behavior is also observed in the other countries analyzed.

For now, the highest TND values (21.2%) have been obtained in Bogota D.C. The greatest part
of TND (62.1%) is concentrated in the capital cities because they concentrate most of the
population (54.5%). The rest (37.9%) is distributed as a minority across multiple cities and towns
in the country.

Future studies must approach topics related to socio-economic. Public health, cultural, political
andenvironmentalimpactsthathave beengeneratedandthatwillbe generated by the pandemic
in Colombia. These studies must be approached, by comparing them to those obtained in other
countries. Additionally, there must be a comparison on the lethality of COVID-19 with relation
to other diseases acknowledged as less lethal (e.g. Influenza or flu etc.) all of this in order to help
the country in a future pandemic crisis.

11


https://revistacuidarte.udes.edu.co/cuidarte/article/view/1528
http://dx.doi.org/10.15649/cuidarte.1528

@) http://dx.doi.org/10.15649/cuidarte.1528 Revista Cuidarte septiembre - diciembre 2021; 12(3): e1528

Ethics approval and consent to participate: The ethical approval or individual consent
was not applicable.

Conflict and declaration of interests: The authors declare that they have no conflict of
interest and they have no known competing financial interests or personal relationships
that could have appeared to influence the work reported in this paper.

Funding source: The authors received no financial support for this research.

References

1. Gorbalenya AE, Baker SC, Baric RS, Groot RJ, Drosten C, Gulyaeva, AA, Haagmans BL.
et al. Severe acute respiratory syndrome-related coronavirus—the species and its viruses, a
statement of the coronavirus study group. Nat Microbiol. 2020;5:536-44.
https://doi.org/10.1101/2020.02.07.937862

2. Wu Z, McGoogan JM. Characteristics of and important lessons from the coronavirus disease
2019 (COVID-19) Outbreak in China: summary of a report of 72314 cases from the Chinese
center for disease control and prevention. JAMA. 2020;323(13):1239-42.
https://doi.org/10.1001/jama.2020.2648

3. LiuY, Gayle AA, Wilder-Smith A, Rocklov J. The reproductive number of covid-19 is higher
compared to SARS coronavirus. J Travel Med. 2020;27(2):1-4.
https://doi.org/10.1093/jtm/taaa021

4. Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019 novel coronavirus (2019-
nCoV) infections among travelers from Wuhan, China, 20-28 January 2020. Euro Surveill.
2020;25(5): 2000062. https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062

5. Yang, Liu MJ, Wang YX, Zhang AR, et al. Epidemiological and clinical features of the 2019
novel coronavirus outbreak in China. MedRxiv. 2020.
https://doi.org/10.1101/2020.02.10.20021675

6. Xie M, Chen Q. Insight into 2019 novel coronavirus — an updated interim review and lessons
from SARS-CoV and MERS-CoV. Int J Infect Dis. 2020;94:119-24.
https://doi.org/10.1016/j.ijid.2020.03.071

7. Alshogran O, Altawalbeh, S M, Al-Azzam, S |, Karasneh, R. Predictors of Covid-19 case
fatality rate: An ecological study. Ann Med. Surgery, 2021;65:102319.
https://doi.org/10.1016/j.amsu.2021.102319

8. Mazza M G, De Lorenzo R, Conte C, Poletti S, Vai B, Bollettini I, Melloni E M T, et al. Anxiety
and depression in COVID-19 survivors: Role of inflammatory and clinical predictors. Brain
Behav Immun. 2020;89:594-600. https://doi.org/10.1016/j.bbi.2020.07.037

9. Khan S, Siddique R, Bai Q, Shabana Y, Xue M, Nabi G, Liu, J. Coronaviruses disease 2019
(COVID-19): Causative agent, mental health concerns, and potential management options. J
Infect Public Heal. 2020. https://doi.org/10.1016/j.jiph.2020.07.010

10.Khan I, Haleem A, Javaid M. Analysing COVID-19 pandemic through cases, deaths,
and recoveries. J Oral Biol Craniofac Res. 2020;10(4):450-69. https://doi.org/10.1016/].
jobcr.2020.08.003

11.Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K, Abdalla AE, Abosalif K, Ahmed Z, Younas
E. COVID-19 and comorbidities: Deleterious impact on infected patients. J Infect Public Heal,
Available online 4 August 2020:In Press, Corrected Proof.
https://doi.org/10.1016/j.jiph.2020.07.014

12.Mandal CC, Panwar, MS. Can the summer temperatures reduce COVID-19 cases? Public
Health, 2020;185:72-9. https://doi.org/10.1016/j.puhe.2020.05.065

12


https://revistacuidarte.udes.edu.co/cuidarte/article/view/1528
http://dx.doi.org/10.15649/cuidarte.1528
https://www.researchgate.net/journal/2058-5276_Nature_Microbiology
https://doi.org/10.1101/2020.02.07.937862
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1093/jtm/taaa021
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://doi.org/10.1101/2020.02.10.20021675
https://doi.org/10.1016/j.ijid.2020.03.071
https://www.sciencedirect.com/science/article/pii/S2049080121002697
https://www.sciencedirect.com/science/article/pii/S2049080121002697
https://www.sciencedirect.com/science/article/pii/S2049080121002697
file:///D:\\_Datos%20de%20Usuario\\Descargas\\REVISTA%20CUIDARTE\\1.%20Volumenes%20Numeros%20de%20la%20Revista\\v12n3\\Word\\Ann%20Med.%20Surgery
file:///D:\_Datos%20de%20Usuario\Descargas\REVISTA%20CUIDARTE\1.%20Volumenes%20Numeros%20de%20la%20Revista\v12n3\Word\65
https://doi.org/10.1016/j.amsu.2021.102319
https://www.sciencedirect.com/science/journal/08891591
https://www.sciencedirect.com/science/journal/08891591
file:///C:\Users\Hugo%20A%20Rondón%20Q\Desktop\Hugo\Articulos,%20libros%20y%20conferencias\Revista%20Cuidarte\2020
https://doi.org/10.1016/j.bbi.2020.07.037
https://www.sciencedirect.com/science/article/pii/S1876034120305761
https://www.sciencedirect.com/science/article/pii/S1876034120305761
https://www.sciencedirect.com/science/article/pii/S1876034120305761
https://www.sciencedirect.com/science/journal/18760341
https://www.sciencedirect.com/science/journal/18760341
https://doi.org/10.1016/j.jiph.2020.07.010
https://doi.org/10.1016/j.jobcr.2020.08.003
https://doi.org/10.1016/j.jobcr.2020.08.003
https://www.sciencedirect.com/science/journal/aip/18760341
https://doi.org/10.1016/j.jiph.2020.07.014
https://www.sciencedirect.com/science/article/pii/S0033350620302304
https://www.sciencedirect.com/science/journal/00333506
https://www.sciencedirect.com/science/journal/00333506
file:///C:\Users\Hugo%20A%20Rondón%20Q\Desktop\Hugo\Articulos,%20libros%20y%20conferencias\Revista%20Cuidarte\185
https://doi.org/10.1016/j.puhe.2020.05.065

@) http://dx.doi.org/10.15649/cuidarte.1790 Revista Cuidarte septiembre - diciembre 2021; 12(3): e1790

13.Haque SE, Rahman M. Association between temperature, humidity, and COVID-19
outbreaks in Bangladesh. Environ Sci Policy, 2020;114:253-255.
https://doi.org/10.1016/j.envsci.2020.08.012

14.Sartor G, Del Riccio M, Dal Poz 1, Bonanni P, Bonaccorsi G. COVID-19in Italy: Considerations
on official data. Int J Infect Dis. 2020;98:188-190. https://doi.org/10.1016/].ijid.2020.06.060

15.Departamento Administrativo Nacional de Estadistica (DANE). Informacion Capital.
2019 [Consulted on 1 of May of 2021].
https://www.dane.gov.co/files/varios/informacion-capital-DANE-2019.pdf.

16.Ministerio de Salud (MINSALUD). Lineamientos para la prevencion, diagnéstico, manejo y
control de casos de Influenza. 2018 [Consulted on 1 of May of 2021].
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/lineamientos-
prevencion-diagnostico-manejo-control-casos-influenza.pdf.

17.Chowell G, Sattenspiel L, Bansal S, Viboud C. Mathematical models to characterize early
epidemic growth: a review. Phys Life Rev. 2016;18:66-97.
https://doi.org/10.1016/j.plrev.2016.07.005

18.De la Hoz-Restrepo F, Alvis-Zakzuk NJ, De la Hoz-Gomez JF, De la Hoz-Gomez A, Gomez
Del Corral L, Alvis-Guzman N. Is Colombia an example of successful containment of the
COVID-19 2020 pandemic? A critical analysis of the epidemiological data. March to July 2020.
Int J Infect Dis. 2020;99:522-9. https://doi.org/10.1016/j.ijid.2020.08.017

19.Departamento Administrativo Nacional de Estadistica (DANE). Pobreza y desigualdad.
2020 [Consulted on 24 of May of 2020]. https://www.dane.gov.co/index.php/estadisticas-
por-tema/pobreza-y-condiciones-de-vida/pobreza-y-desigualdad.

20.Ministerio de Salud. Desnutricion infantil en Colombia: Marco de referencia. Papeles en
Salud Edicién No. 03 agosto de 2016 Bogota D.C. [Consulted on 5 of July of 2020].
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/AS/papeles-
salud-n3.pdf

21.Departamento Administrativo Nacional de Estadistica (DANE). Defunciones no fetales.
2019 [Consulted on 5 of July of 2020]. https://www.dane.gov.co/index.php/estadisticas-
por-tema/salud/nacimientos-ydefunciones/defunciones-no-fetales/defunciones-no-
fetales-2019

22.Departamento Administrativo Nacional de Estadistica (DANE). Gran encuesta integrada
de hogares (GEIH) Mercado laboral. 2020 [Consulted on 5 of July of 2020]. https://www.dane.
gov.co/index.php/estadisticas-por-tema/mercado-laboral/empleo-y-desempleo.

23.Departamento Administrativo Nacional de Estadistica (DANE). Censo Nacional de
PoblacionyVivienda 2018.2018 [Consulted on 30 of April of 2020]. https://www.dane.gov.co/
index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-
vivenda-2018/cuantos-somos

24.Badawi A, Ryoo SG. Prevalence of comorbidities in the middle east respiratory syndrome
coronavirus (MERS-Cov): A systematic review and meta-analysis. Int J Infect Dis. 2016;49:129-
33. https://doi.org/10.1016/j.ijid.2016.06.015

25.Lai C, Shih T, Ko W, Tang H, Hsueh P. Severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2) and coronavirus disease-2019 (COVID-19): The epidemic and the challenges. Int
J Antimicrob Agents. 2020;55(3):105924. https://doi.org/10.1016/j.jjantimicag.2020.105924

26.Jaillon S, Berthenet K, Garlanda C. Sexual dimorphism in innate immunity. Clin Rev Allerg
Immu. 2019;56(3):308-21. https://doi.org/10.1007/512016-017-8648-x

27.Bonmarin |, Belchior E, Bergounioux J, Brun-Buisson C, Megarbane B, Chappert J L, et
al. Intensive care unit surveillance of influenza infection in France: the 2009/10 pandemic
and the three subsequent seasons. Euro Surveill. 2015;20(46).
https://doi.org/10.2807/1560-7917.ES.2015.20.46.30066

13


https://revistacuidarte.udes.edu.co/cuidarte/article/view/1790
http://dx.doi.org/10.15649/cuidarte.1790
https://www.sciencedirect.com/science/article/abs/pii/S1462901120306079
https://www.sciencedirect.com/science/journal/14629011
https://doi.org/10.1016/j.envsci.2020.08.012
https://www.sciencedirect.com/science/journal/12019712
https://www.sciencedirect.com/science/journal/12019712/98/supp/C
https://doi.org/10.1016/j.ijid.2020.06.060
https://www.dane.gov.co/files/varios/informacion-capital-DANE-2019.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/lineamientos-prevencion-diagnostico-manejo-control-casos-influenza.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/lineamientos-prevencion-diagnostico-manejo-control-casos-influenza.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chowell%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27451336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sattenspiel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27451336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bansal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27451336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Viboud%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27451336
file:///C:\Users\Hugo%20A%20Rondón%20Q\Desktop\Hugo\Articulos,%20libros%20y%20conferencias\Revista%20Cuidarte\Covid-19\Phys%20Life%20Rev.%202016;18:66–97
https://doi.org/10.1016/j.plrev.2016.07.005
https://doi.org/10.1016/j.ijid.2020.08.017
https://www.dane.gov.co/index.php/estadisticas-por-tema/pobreza-y-condiciones-de-vida/pobreza-y-desigualdad
https://www.dane.gov.co/index.php/estadisticas-por-tema/pobreza-y-condiciones-de-vida/pobreza-y-desigualdad
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/AS/papeles-salud-n3.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/AS/papeles-salud-n3.pdf
https://www.dane.gov.co/index.php/estadisticas-por-tema/mercado-laboral/empleo-y-desempleo
https://www.dane.gov.co/index.php/estadisticas-por-tema/mercado-laboral/empleo-y-desempleo
https://www.dane.gov.co/index.php/estadisticas-por-tema/mercado-laboral/empleo-y-desempleo
https://www.dane.gov.co/index.php/estadisticas-por-tema/mercado-laboral/empleo-y-desempleo
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018/cuantos-somos
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018/cuantos-somos
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018/cuantos-somos
https://doi.org/10.1016/j.ijid.2016.06.015
https://doi.org/10.1016/j.ijantimicag.2020.105924
https://doi.org/10.1007/s12016-017-8648-x
https://doi.org/10.2807/1560-7917.ES.2015.20.46.30066

@) http://dx.doi.org/10.15649/cuidarte.1528 Revista Cuidarte septiembre - diciembre 2021; 12(3): e1528

28.Shah NS, Greenberg JA, McNulty MC, Gregg KS, Riddell J, Mangino JE, et al. Severe
influenzain 33 US hospitals, 2013-2014:complicationsandrisk factors fordeathin 507 patients.
Infec Control Hosp Epidemiol. 2015;36(11):1251-60. https://doi.org/10.1017/ice.2015.170

29.Mertz D, Kim TH, Johnstone J, Lam PP, Science M, Kuster SP, et al. Populations at risk for
severe or complicated influenza illness: systematic review and meta-analysis. BMJ. 2013;347:
f5061. https://doi.org/10.1136/bm;.f5061

30.Goeijenbier M, van Sloten T T, Slobbe L, Mathieuf C, van Genderen P, Beyer W,
Osterhaus A. Benefits of flu vaccination for persons with diabetes mellitus: a review. Vaccine
2017;35(38):5095-101. https://doi.org/10.1016/j.vaccine.2017.07.095

31.Zhang ZXZ, Kyaw W, Ho HJ, Tay MZ, et al. Seasonal influenza-associated intensive care unit
admission and death in tropical Singapore 2011-2015. J Clin Virol. 2019;117:73-9.
https://doi.org/10.1016/j.jcv.2019.06.005

32.Zou Q, Zheng S, Wang X, Liu S, Bao J, et al. Influenza a-associated severe pneumonia in
hospitalized patients: risk factors and NAI treatments. Int J Infect Dis. 2020;92:208-13.
https://doi.org/10.1016/j.ijid.2020.01.017

33.Guerrero N, Yépez-Ch M C. Factores asociados a la vulnerabilidad del adulto mayor con
alteraciones de salud [Factors associated with the vulnerability of the elderly with health
disorders] Universidad y Salud, 2015;17(1):121-31.
http://www.scielo.org.co/pdf/reus/v17n1/v17nlal1.pdf

34.Al-Qahtani A. Severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2): Emergence,
history, basic and clinical aspects. Saudi J Biol Sci. 2020;27(10):2531-8.
https://doi.org/10.1016/j.sjbs.2020.04.033

35.Guan W, Ni Z, Yu H, Liang H, Ou C, et al. Clinical characteristics of coronavirus disease 2019
in China. The New England J Med. 2020;382:1708-20. https://doi.org/10.1056/NEJM0a2002032

36.Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet, 2020;395:507-13. https://doi.org/10.1016/50140-6736(20)30211-7

37.Pranata R, Huang |, Lim MA, Wahjoepramono EJ, July J. Impact of cerebrovascular and
cardiovascular diseases on mortality and severity of COVID-19 — systematic review, meta-
analysis, and meta-regression. J Stroke Cerebrovasc Diseases, 2020;29(8):104949.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.104949

38.Sanchez-Ramirez DC, Mackey, D. Underlying respiratory diseases, specifically COPD, and
smoking are associated with severe COVID-19 outcomes: A systematic review and meta-
analysis. Respir Med. 2020;171:106096. https://doi.org/10.1016/j.rmed.2020.106096

39.Yadav R, Aggarwal S, Singh A. SARS-CoV-2-host dynamics: Increased risk of adverse
outcomes of COVID-19 in obesity. Diabetes Metab Syndr: Clinical Research & Reviews,
2020;14(5):1355-60. https://doi.org/10.1016/j.dsx.2020.07.030

14


https://revistacuidarte.udes.edu.co/cuidarte/article/view/1528
http://dx.doi.org/10.15649/cuidarte.1528
https://doi.org/10.1017/ice.2015.170
https://doi.org/10.1136/bmj.f5061
https://doi.org/10.1016/j.vaccine.2017.07.095
https://doi.org/10.1016/j.jcv.2019.06.005
https://doi.org/10.1016/j.ijid.2020.01.017
http://www.scielo.org.co/pdf/reus/v17n1/v17n1a11.pdf
https://doi.org/10.1016/j.sjbs.2020.04.033
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1016/S0140-6736(20)30211-7
https://www.sciencedirect.com/science/article/pii/S1052305720303578
https://www.sciencedirect.com/science/journal/10523057
https://www.sciencedirect.com/science/journal/10523057/29/8
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.104949
https://www.sciencedirect.com/science/article/pii/S0954611120302365
file:///C:\Users\Hugo%20A%20Rondón%20Q\Desktop\Hugo\Articulos,%20libros%20y%20conferencias\Revista%20Cuidarte\Respir%20Med
https://doi.org/10.1016/j.rmed.2020.106096
https://www.sciencedirect.com/science/journal/18714021
https://doi.org/10.1016/j.dsx.2020.07.030

