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ABSTRACT

Objective: The present study aimed to evaluate the trend and dynamics of COVID-19 in Latin America (LA). Methods: This
ecological study was based on data published on the Pan American Health Organization and the World Health Organization
websites. Information was collected in three periods: 05/10/2020 (Period A), 06/19/2020 (Period B), and 07/20/2020 (Period
C). Descriptive analysis was performed. Results: In Period A, the number of confirmed cases of COVID-19 in LA had reached
284,521. In the second period, the number of cumulated cases was 1,958,180. In Period C, a total of 4,046,179 cases of COVID-19
had been notified. The highest prevalence and detection rates of COVID-19 in LA was reported in Chile, Panama, Peru, and
Brazil. The mortality rate regarding new deaths in Period A was less than 60 deaths/10° habitants in all countries. However, in the
second period, Ecuador (232 deaths/10¢ hab) presented the highest mortality rate. In Period C, the greatest rates were reported
in Peru (297 deaths/10° hab) and Chile (248 deaths/10° hab). Brazil being accountable for the highest number of deaths in LA
due to COVID-19. Conclusion: The trend and dynamics of COVID-19 spread in LA reveals the heterogeneous distribution and
uncontrollability of the epidemic in several countries.
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RESUMO

Objetivo: O presente estudo tem por objetivo avaliar as tendéncias e dindmicas da COVID-19 na América Latina (AL). Métodos:
Estudo ecoldgico baseado em dados publicados nos sites da Organizagdo Panamericana da Saude e Organizagao Mundial da
Satde. Os dados foram coletados em trés periodos: 10/05/2020 (Periodo A), 19/06/2020 (Periodo B), e 20/07/2020 (Periodo C).
Foi realizada analise descritiva. Resultados: No Periodo A, o nimero de casos confirmados de COVID-19 na AL registrados
foram 284.521. no segundo periodo, o nimero de casos acumulados foi de 1.958.180, e no Periodo C foram notificados um total
de 4.046.179 casos de COVID-19. As maiores prevaléncias e taxas de deteccdo foram reportadas no Chile, Panama, Peru, ¢ Brasil.
A taxa de mortalidade de novos casos no Periodo A foi menor que 60 6bitos/10° habitantes (hab) em todos os paises. Entretanto,
no segundo periodo, o Equador apresentou a maior taxa de mortalidade (232 6bitos/10° hab), e no Periodo C, Peru (297 6bitos/10°
hab) e Chile (248 6bitos/10° hab). O Brasil foi o pais com o maior numero de mortes por COVID-19 na AL. Conclusdes: A
dindmica da COVID-19 na AL revelou uma distribui¢ao heterogénea e incontrolavel da epidemia em diversos paises.
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2 Trend and dynamics of the COVID-19 in Latin America

INTRODUCTION

On December 31, 2019, the world was exposed to an unknown
pneumonia-like disease in the city of Wuhan, in the province
of Hubei, China.' The etiology of this outbreak was identified
as a novel coronavirus (SARS-CoV-2, an RNA virus), and the
disease as the Coronavirus Disease (COVID-19). On March
11, 2020, the World Health Organization (WHO) declared the
disease a pandemic in recognition of the global character of
transmission of the new coronavirus.” Until July 20, more than
14,600,000 confirmed cases and over 450,000 deaths were
registered around the globe.

The first case in Latin America (LA) was confirmed on February
26,2020, in Brazil.* The dissemination of the disease was swift,
reaching the last LA country to report confirmation (Haiti)
on March 19, 2020.° On May 22, during a press conference,
Michael Ryan, the director of the WHO emergency program,
classified South America as one of the epicenters of the
pandemic. Until July 20, 2020, over 4,000,000 confirmed cases
and more than 170,000 deaths were reported in the region.?

With the pandemic’s progression and its spread across
LA territory, the lack of resources and the disparate social
inequalities in the countries that comprise it have become even
more evident. According to the United Nations Development
Program (UNDP)’s human development report released in
December 2019, LA is the region in the world with the highest
income inequality.®

In this context, considering the difficulties of these countries in
combating an unprecedented pandemic, reporting reliable and
detailed data is essential to guide government decision-making,
develop studies and research by the academic community,
and raise awareness among the general public regarding this
disease. Thus, the present study aimed to evaluate the trend
and dynamics of COVID-19 in LA.

METHODS

This ecological study was based on data published on the
Pan American Health Organization and the World Health

Organization (PAHO/WHO) websites.” Information
was collected in three periods: 05/10/2020 (Period A),
06/19/2020 (Period B), and 07/20/2020 (Period C).
The assessed variables included the number of cases of
COVID-19, the number of deaths, and the adoption of
preventive measures. The estimative of population was
based on data published on the Economic Commission for
Latin America and the Caribbean (CEPAL).® Descriptive
analysis was performed using the incidence of COVID-19
(number of new cases in each period per 10° habitants) and
its prevalence (number of cumulated cases in each period
per 10° habitants), its mortality rate (number of new deaths
in each period per 10° habitants), and its lethality (number
of cumulated deaths in each period per 10° habitants) to
evaluate the tendency and dynamics of the COVID-19
pandemic in LA.

The study was conducted in accordance with the ethical
standards of the responsible committee on human
experimentation and with the Helsinki Declaration of 1975, as
revised in 2000. However, no ethical approval was required as
this article is based on public data, available in public health
sites from PAHO/WHO, in according with Health Ministry of
Brazil (Resolution n® 510/16).°

RESULTS

In Period A, the number of confirmed cases of COVID-19
in LA had reached 284,521, most of which were reported
in Brazil (51%), Peru (14.2%), and Mexico (9.7%). In a
second moment (Period B), the number of cumulated cases
was 1,958,180. Brazil retained 52.8% of the confirmed cases,
followed by Peru (12.7%) and Chile (11.8%). In Period C
(07/20/2020), a total of 4,046,179 cases of COVID-19 had
been notified, with Brazil leading in the first position regarding
the number of confirmed cases (55%), followed by Peru (9%),
Mexico (8.9%), and Chile (8.4%). The highest prevalence of
COVID-19 in LA was reported in Chile, Panama, Peru, and
Brazil (Table 1).

Table 1. Number of cumulated cases, deaths, and prevalence of COVID-19 in Latin America during the first wave of the pandemic, May to

July 2020.
Number of cumulated cases for Number of cumulated deaths Prevalence (10° hab) of the
COVID-19 for COVID-19 period
Region/Countries Population May June July May June July A B C
Latin America 641,934,032 284,521 1,958,180 4,046,179 15,777 91,777 173,821 443 3,050 6,303
Argentina 45,195,777 5,020 39,557 141,900 264 979 2,617 111 875 3,140
Bolivia 11,673,029 2,266 23,512 64,135 104 740 2,328 194 2,014 5,494
Brazil 212,559,409 145,328 1,032,913 2,227,514 9,897 48,954 82,771 684 4,859 10,479
Chile 19,116,209 25,972 231,393 338,759 294 4,093 8,838 1,359 12,105 17,721

Note: data collected by www.paho.org/en.
Continue.
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Conclusion.

Table 1. Number of cumulated cases, deaths, and prevalence of COVID-19 in Latin America during the first wave of the pandemic, May to

July 2020.
Number of cumulated cases for Number of cumulated deaths Prevalence (10° hab) of the
COVID-19 for COVID-19 period
Region/Countries Population May June July May June July A B C
Latin America 641,934,032 284,521 1,958,180 4,046,179 15,777 91,777 173,821 443 3,050 6,303
Colombia 50,882,884 10,051 63,276 218,428 428 2,045 7,373 198 1,244 4,293
Costa Rica 5,094,114 792 2,058 6 12 71 155 404 2,427
Cuba 11,326,616 1,783 2,309 2,466 77 85 87 157 204 218
El Salvador 6,486,201 490 4,475 13,377 11 93 372 76 690 2,062
Ecuador 17,643,060 1,924 49,731 78,148 58 4,156 5,349 109 2,819 4,429
Guatemala 17,915,567 1,052 12,509 42,192 26 483 1,632 59 698 2,355
Haiti 11,402,533 209 4,688 7,167 16 82 154 18 411 629
Honduras 9,904,608 1,461 10,739 36,102 99 343 1,006 148 1,084 3,645
Mexico 128,932,753 27,634 175,202 362,274 2,704 20,781 41,190 214 1,359 2,810
Nicaragua 6,624,554 16 1,823 3,004 5 64 108 2 275 453
Panama 4,314,768 807 25,222 55,906 231 493 1,180 1,870 5,846 12,957
Paraguay 7,132,530 333 1336 4,000 10 13 36 47 187 561
Peru 32,971,846 40,459 247,925 366,550 1,124 7,660 17,455 1,227 7,519 11,117
Dominican Republic 10,847,904 10,634 25,068 57,615 393 647 1,006 980 2,311 5,311
Uruguay 3,473,727 694 853 1,117 18 24 34 200 246 322
Venezuela 28,435,943 333 3,591 13,164 10 30 124 12 126 463

Note: data collected by www.paho.org/en.

Considering the incidence of the disease in Period A, Panama
(1,870 cases/10° hab), Chile (1,359 cases/10° hab), Peru (1,227
cases/10° hab), and the Dominican Republic (980 cases/10°
hab) exhibited the highest detection rates. However, in Period
B, Chile (10,746 cases/10° hab), Peru (6,292 cases/10° hab),
Brazil (4,176 cases/10° hab), and Panama (3,975 cases/10°
hab) comprised the countries with the highest detection rates.
Meanwhile, in July (Period C), the detection rate in Panama
and Brazil continued to increase, whereas, in Chile (5,616
cases/10° hab) and Peru (3,598 cases/10° hab), it decreased.
In contrast, Cuba, Haiti, Nicaragua, Paraguay, Uruguay, and
Venezuela presented lower detection rates in all periods (< 500
cases/10° hab). This parameter increased in other countries,
although in slower proportions (Figure 1).

The number of cumulated deaths in each period was 15,777
(Period A), 91,777 (Period B), and 173,821 (Period C), with
Brazil being accountable for the highest number of deaths in
LA due to COVID-19, corresponding to 62.6%, 53.3%, and
47.6% in Periods A, B, and C, respectively.

The mortality rate regarding new deaths in Period A was less
than 60 deaths/10° habitants in all countries. However, in
the second period, Ecuador (232 deaths/10° hab), Chile (199
deaths/10° hab), Peru (198 deaths/10¢ hab), and Brazil (184

deaths/10° hab) presented the highest mortality rates. In Period
C, the greatest rates were reported in Peru (297 deaths/10°
hab), Chile (248 deaths/10° hab), Panama (159 deaths/10°
hab), and Brazil (159 deaths/10° hab). The countries that had
a mortality rate of lower than 50 deaths/10° habitants in all
periods were Argentina, Costa Rica, Cuba, El Salvador, Haiti,
Nicaragua, Paraguay, Dominican Republic, Uruguay, and
Venezuela (Figure 2).

Regarding lethality, we found that, in Period A, Nicaragua
(31.3%) and Panama (28.6%) had the highest rates. In contrast,
in Periods B and C, Mexico (11.9% in June and 11.4% in July)
and Ecuador (8.4% in June and 6.4% in July) retained the
highest values (Table 2).

Quarantine was adopted as a preventive measure less than 10
days after the first cases of COVID-19 were detected in El
Salvador, Uruguay, Haiti, Guatemala, Venezuela, Honduras,
Costa Rica, Paraguay, Colombia, and Peru. Other countries,
such as Ecuador, Bolivia, Cuba, Panama, Argentina, Chile,
the Dominican Republic, and Brazil, established the social
isolation protocol between 11 and 20 days after the beginning
of the epidemic. Mexico only implemented quarantine
measures 27 days after the first confirmed case. Meanwhile,
Nicaragua did not adopt the social distancing measure.
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The use of protective masks was established 30 days after the
epidemic began in Venezuela, Paraguay, Uruguay, Bolivia,
Peru, Cuba, Haiti, Mexico, Panama, and Colombia. Guatemala,
Chile, Ecuador, Brazil, Argentina, the Dominican Republic,

and Nicaragua, on the other hand, adopted this preventive
measure between 31 and 49 days after the first confirmed
case. El Salvador, Honduras, and Costa Rica, however, did
not recommend the use of masks in the overall population.

Figure 1. Incidence of COVID-19 in Latin America during the first wave of the pandemic, May

to July 2020.
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Figure 2. Mortality rate of COVID-19 in Latin America during the first wave of the pandemic, May to July 2020.
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Table 2. Lethality of COVID-19 in Latin America during the first wave of the pandemic, May to July 2020.

Number of cases cumulated for

Number of deaths cumulated for Lethality COVID-19 (%)

COVID-19 COVID-19
Region/Countries May June July May June July May June July
Latin America 284,521 1,958,180 4,046,179 15,777 91,777 173,821 5.5 4.7 4.3
Argentina 5,020 39,557 141,900 264 979 2,617 5.3 2.5 1.8
Bolivia 2,266 23,512 64,135 104 740 2,328 4.6 3.1 3.6
Brazil 145,328 1,032,913 2,227,514 9,897 48,954 82,771 6.8 4.7 3.7
Chile 25,972 231,393 338,759 294 4,093 8,838 1.1 1.8 2.6
Colombia 10,051 63,276 218,428 428 2,045 7,373 43 3.2 3.4
Costa Rica 792 2,058 12,361 6 12 71 0.8 0.6 0.6
Cuba 1,783 2,309 2,466 77 85 87 43 3.7 35
El Salvador 490 4,475 13,377 11 93 372 2.2 2.1 2.8
Ecuador 1,924 49,731 78,148 58 4,156 5,349 3.0 8.4 6.8
Guatemala 1,052 12,509 42,192 26 483 1,632 25 3.9 3.9
Haiti 209 4,688 7,167 16 82 154 7.7 1.7 2.1
Honduras 1,461 10,739 36,102 99 343 1,006 6.8 3.2 28
Mexico 27,634 175,202 362,274 2,704 20,781 41,190 9.8 11.9 11.4
Nicaragua 16 1,823 3,004 5 64 108 31.3 3.5 3.6
Panama 807 25,222 55,906 231 493 1,180 28.6 2.0 2.1
Paraguay 333 1,336 4,000 10 13 36 3.0 1.0 0.9
Peru 40,459 247,925 366,550 1,124 7,660 17,455 2.8 3.1 4.8
Dominican Republic 10,634 25,068 57,615 393 647 1,006 3.7 2.6 1.7
Uruguay 694 853 1,117 18 24 34 2.6 2.8 3.0
Venezuela 333 3591 13,164 10 30 124 3.0 0.8 0.9

Note: data collected by www.paho.org/en.

DISCUSSION

After the COVID-19 epidemic reached Asia and Europe, in
December 2019, the pandemic epicenter became the USA,
and later Brazil in LA. Its dissemination throughout LA is
mainly due to the region’s significant income inequality, in
addition to its poor infrastructure and limited access to public
health systems, the exposure of the population to a plethora
of transmissible diseases, and the lack of clean, potable water
and sanitation.'” The absence of governmental response to
international public health emergencies was also fundamental
for the worsening of the pandemic status. Furthermore, many
of the affected cities comprise large urban centers that are
hubs for international trade and tourism.

Brazil, Peru, and Mexico were the three countries with the
highest number of COVID-19 cases in all periods. These
countries accommodate the most populous cities in LA,
which are Sdo Paulo, Lima, and Mexico City, respectively.
In addition to having substantial agglomerated populations,
these countries house significant indigenous populations
that lack adequate social, economic, and sanitary conditions.
Moreover, the Brazilian and Mexican governments have
minimized the pandemic potential of COVID-19 primarily

in the marginalized population, including indigenous and
rural communities.'""* Until July 6th, over 80,000 cases of
COVID-19 had been notified in indigenous populations of
LA, with more than 2,000 deaths.'

The lack of efficient healthcare systems has also contributed to
the elevated number of COVID-19 cases in LA. Many countries
have underfinanced and fragmented health systems, which
limit the population’s access to healthcare services. Although
Brazil has an efficient public health system and considerable
experience in controlling epidemics, such as arboviruses, the
country continues to cope with an uncontrolled epidemic.'

In little time, Brazil quickly became the epicenter of the
disease in LA with more than 2,000,000 confirmed cases of
COVID-19 and more than 100,000 deaths, thus representing
a risk for South America. On account of the country’s
continental dimensions, the pandemic in Brazil has occurred
heterogeneously. Initially, the disease mainly affected large
urban centers of the Brazilian Southeast, North, and Northeast.
Now, the Center-West and South regions have also been
affected. In addition, the process of epidemic interiorization
has been taking place in many smaller cities, where the
population has less access to healthcare services.'
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The largest incidence, prevalence, and mortality rates of
COVID-19 were reported in Peru, Chile, Panama, and Brazil.
Initial estimates of the COVID-19 epidemic in LA suggested a
high reproductive number (Rt) mainly in Ecuador (3.7-4.21),
Panama (3.7-4.21), and Brazil (3.7-4.21).'® Furthermore, the
prolonged course of the pandemic in Brazil and the significant
mortality observed throughout indicate the probable need for
renewed restrictions in the country, as suggested by Stein et
al.'” interventions to contain the epidemic should have been
adopted to prevent the collapse of the public health system.
However, governmental political clashes have rendered
tackling the pandemic even more difficult in Brazil, which,
interestingly, presented distinct transmission dynamics in all
regions.

Chile and Panama retain the highest Human Development
Index (HDI) and income per capita in LA. Although the
population of these countries has a good quality of life,
they were unable to control the spread of SARS-CoV-2
infection.® Peru underwent a drastic increase in the number
of cumulated cases in Period B, reaching the second rank
among the most prevalent countries; in Period C, the country
exhibited the highest mortality rate in LA. International
network connectivity between the largest urban centers
of these countries and European, North American, and
Asian destinations was essential for the arrival of the first
COVID-19 cases in LA. Several cities, including Lima
(Peru), Santiago (Chile), Sdo Paulo (Brazil), and Panama
City (Panama), are touristic centers, and their airports
have substantial economic importance and influence on the
passenger transport scenario in the world.'”® Nonetheless,
many countries have closed their borders to prevent the rapid
spread of COVID-19, with the exception of Nicaragua, the
only country that has not adopted the preventive measures
recommended by the PAHO/WHO.

In Ecuador, the highest incidence of cases and deaths was
registered in the second period of the study. A large number of
deaths were reported in international news after the collapse
of the health and mortuary systems. Unfortunately, bodies of
individuals who died in this period were seen on the streets
and avenues across the country.'” which accumulated more
than 4,000 deaths and a high lethality rate of 8.4% in Period
B. Ecuador, Chile, and Peru exhibited a peak in the disease in
July.

Nicaragua, Haiti, and Venezuela had the lowest incidence,
prevalence, and mortality rates in all periods. Due to their
low HDI and income per capita in LA, these countries present
very worrying scenarios in facing the pandemic. The inferior
numbers of cases and deaths by COVID-19 may represent case
underreporting, lack of testing, and difficulties in accessing
the public health system.>*

Since 2016, Venezuela has endured a humanitarian crisis,
which has resulted in insufficient surveillance and poor
healthcare conditions, with minimum inputs capable of
maintaining necessary and adequate hospital hygiene, as well
as limited access to laboratory diagnosis.'**

Haiti has been undergoing social chaos since its most recent
natural disaster in 2010. It is known that there are less than
100 mechanical ventilators in the country and that there
are only 900 health institutions available for its 11 million
habitants.>'* As a result of this situation, an increase in the
number of confirmed cases and deaths was reported between
Periods A and B, rendering it the 3rd country with the highest
proportional increase in confirmed cases.

On account of not following the PAHO/WHO guidelines
due to issues regarding the country’s political regime since
2007, Nicaragua did not recommend social distancing and
maintained school activities and public events."* The country
has been facing the pandemic with an evident underreporting
of cases, mainly in Period A, where only 16 had been described,
with a lethality rate of 31%. These data are entirely flawed,
given that other countries that have undergone massive testing
presented a lethality rate of around 4%; in Periods B and C,
Nicaragua retained a lethality rate of 3.5%. This may represent
the governmental effort to combat the spread of COVID-19 in
their territory more effectively.

The incidence and prevalence of the disease in Bolivia,
Colombia, the Dominican Republic, Argentina, and Honduras
has continued to increase, thus indicating that these countries
need to receive more attention regarding coping policies and
monitoring of COVID-19 spread. Interestingly, Argentina
and the Dominican Republic presented low mortality rates
throughout the study.

Cuba, Uruguay, and Paraguay have been effective at monitoring
and combating COVID-19. Cuba has one of the lowest numbers
of deaths among Latin American countries. This fact is due to
the country’s robust and integrated healthcare system, which
widely focuses on primary care and is capable of monitoring
and preventing SARS-CoV-2 infection outbreaks.'* Uruguay
has a high HDI and income per capita in LA.° Additionally, the
main recommendations like quarantine and mask use for the
population were early adopted.

Although Paraguay does not have an excellent HDI and
income per capita, it acted quickly to contain the epidemic.
One day before the WHO declared COVID-19 as a pandemic,
the country adopted a national lockdown protocol, with the
suspension of school activities, restriction of social events,
and the establishment of a night-time curfew. In addition,
the country received significant help from the population,
who promptly followed the prevention protocols. The closure
of land borders occurred two weeks after the country’s first
confirmed case.

CONCLUSIONS

The trend of COVID-19 spread in LA reveals the heterogeneous
distribution and uncontrollability of the epidemic in several
countries. LA’s response to the pandemic depends on social,
economic, political, and cultural aspects, as well as social
protection and the involvement of the population with the
preventive measures adopted by each government, inaccordance
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with WHO recommendations. The effort has been global, with
public health measures to control community transmission and
reduce mortality, aiming at the social protection of vulnerable
populations and frontline health workers.
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