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A B S T R A C T   

Objective: It is necessary to establish the evolution that the pandemic has had in Panama by weeks 
and months and to clearly establish the existence of surges or peaks, according to cases and deaths 
and the relationship with age groups. 
Methodology: We conducted a retrospective cohort study of all confirmed COVID-19 cases re-
ported by the Ministry of Health of Panama during the first 3 years of the epidemic (March 9, 
2020, March 11, 2023). All cases were obtained from information provided by the Ministry of 
Health. We obtained daily information of the population at the national level reported as new 
cases, deaths, admission to hospitals, admission to intensive care units and by age groups. The 
information is classified by epidemiological week and by month from the diagnosis of the first 
case until March 2023. 
Results: During the three years of the study, 1,032,316 cases of COVID-19 were registered in the 
Republic of Panama, and the number of deaths reported was 8,621, for a fatality rate of 0.83 % 
throughout that period. The number of deaths decreased over the 3 years of the pandemic; 
however, similar to the cases, there were periods of surges (peaks) per year in June/July and in 
December/January. The lethality progressively increased according to the age of the affected 
patients. During the first year, the lethality in those under 20 years of age was 0.05 %, and in 
those over 80 years old, it was 17.54 %. This pattern was maintained during the second year; 
however, there was a large decrease in all age groups. 
Conclusion: the highest lethality rate in Panama occurred in the first year of the pandemic, with a 
great decrease in the third year; the impact of lethality is proportional to the age of the individual, 
with a high possibility of death in those over 80 years of age. During each pandemic year, there 
are two peaks (surges of new cases and deaths) per year, which are important times to take into 
account to generate strategies aimed at reducing the impact.   

1. Introduction 

Coronavirus disease 2019, the disease caused by the coronavirus named severe acute respiratory syndrome coronavirus 2 (SARS- 

* Corresponding author. 
E-mail address: pvigild@hotmail.com (P. Vigil-De Gracia).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e23630 
Received 16 August 2023; Received in revised form 7 December 2023; Accepted 8 December 2023   

mailto:pvigild@hotmail.com
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e23630
https://doi.org/10.1016/j.heliyon.2023.e23630
https://doi.org/10.1016/j.heliyon.2023.e23630
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 10 (2024) e23630

2

CoV-2), recognized by the name COVID-19, has had a devastating impact on the health and economy of the world in its early years [1, 
2]. 

During this time, much research was done to identify COVID-19’s epidemiology, clinical presentation pattern of organs damage, 
main causes of death, once effective vaccines against the virus became available, these were in turn studied for their potential side 
effects and their impact on disease trajectory. The frequency of new cases rate and mortality varies by country and by time of year, with 
curves known peaks of infection, or surges, used to visually describe the frequency pattern of new cases [3–8]. 

The annual evolution of new cases and deaths from COVID-19 has periodic peaks in the same country that do not necessarily 
coincide with other countries in the world. It is believed that environmental factors such as temperature, humidity, wind, and air 
quality can influence the behavior of the disease, that is, the seasonal influence and environmental or meteorological factors; however, 
the evidence is not conclusive [9–11]. All these factors can vary within a country, and for this reason, peaks of new cases and deaths are 
also observed in different periods in the same region [11]. 

In Latin America and the Caribbean, there are few publications on the epidemiological evolution, cases, and deaths including at 
least two years’ worth of data, which limits our ability to make more precise analyses of the future evolution of this disease and its 
comparison with other regions. Some of the analyses made in Latin America include data from several countries that allow us to know 
important aspects, mainly on the number of cases and deaths [12,13]. 

It is necessary to determine the evolution that the pandemic had in Panama by epidemiological weeks and months and to clearly 
establish the existence of peaks or surges, according to the number of cases and deaths, as well as to ascertain their relationship with 
different age groups. In addition, it is necessary to observe if vaccination generated any significant changes in these data. 

2. Methodology 

Study design: We conducted a retrospective cohort study of all confirmed COVID-19 cases reported by the Ministry of Health of 
Panama during the first 3 years of the epidemic (March 9, 2020 to March 11, 2023). All cases were obtained from anonymized public 
data published by the Ministry of Health without any information that would allow the subjects to be identified. This protocol was 
approved by the Pacific Health Research Bioethics Committee (CBI # 87/2022). 

Data collection: We obtained the information from the daily publications made by the Ministry of Health of Panama (https://www. 
minsa.gob.pa/destacado/coronavirus-covid-19), information that was provided and is maintained from the first case report to date. 
We obtained daily information on the population at the national level reported as new cases, deaths, hospital admissions intensive care 
unit admissions, and by age groups. The information is classified by epidemiological week and by month from the date of diagnosis of 
the first confirmed case of COVID-19 until March 2023. 

Fig. 1. Cases of COVID according to epidemiological week from 2020 to 2023 in Panama.  
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Statistical analysis: The sample represents the total number of diagnosed cases and deaths reported nationwide in the 3 years of the 
epidemic. A descriptive analysis is performed by epidemiological week, month, and year. Graphs were made that allowed the changes 
in the evolution of new cases and deaths per year to be observed, to identify the timing of waves or peaks that occurred per year. 
Lethality was analyzed by age group during the first two years of the epidemic in Panama. The data are presented as numbers and 
percentages by epidemiological week of the year. 

3. Results 

During the three years of the study, 1,032,316 cases of COVID-19 were registered in the Republic of Panama, and the number of 
deaths reported was 8,621, for a fatality rate of 0.83 % throughout that period. The highest number of deaths occurred in the first year 
of the epidemic in Panama; however, there were more cases of SARS-CoV-2 infections in the second year. The number of deaths 
decreased over the 3 years of the pandemic; however, similar to the number of cases, there were periods of peaks (surges) every year in 
June/July and in December/January, as shown in Figs. 1 and 2. 

The number of cases diagnosed with COVID-19 in the first year was 346,018, and there were 5932 deaths, for a lethality rate of 
1.71 %. In the second year, there were 413,301 cases and 2191 deaths, for a lethality rate of 0.53 %, which was 3.2 times less than that 
in the first year. During the third year of the epidemic, the number of diagnosed cases was 272,997, and there were 498 deaths, with a 
lethality rate of 0.18 %, 9.5 times lower than during the first year (Fig. 3). 

The distribution of cases and deaths by age group was made by the Ministry of Health of Panama for a period of 2 years and 5 
months; therefore, a comparison was made according to age group during the first two years, and the distribution by age group and 
cases is shown in Fig. 4. The lethality progressively increased according to the age of the affected patients. During the first year, the 
lethality in those under 20 years of age was 0.05 %, and in those over 80 years old, it was 17.54 %. This pattern was maintained during 
the second year; however, there was a large decrease in all age groups. In the second year of the epidemic, in the group under 20 years 
of age, the lethality rate was 0.02 % (2.5 times lower than the previous year), and the lethality rate was 8.37 % in those over 80 years of 
age, that is, 418 times higher than in those under 20 years of age but twice as low as in the first year of the epidemic (Fig. 5). 

4. Discussion 

Considering it is a new disease, SARS-CoV-2 infection had a devastating impact in Panama, especially in its first two years. During a 
period of 3 years, 1,032,316 cases were registered, and 8621 people died, generating a fatality rate of 0.83 %. The current population 
of Panama is 4.35 million [14]. Lethality fell from 1.71 % in the first year to 0.18 % in the third year, the vaccines were beginning to be 
used one month before the beginning of the second year, and a clear progression to a decrease in mortality has been observed since that 
time. 

During these three years of the epidemic in Panama, it is very clearly observed that there have been two peaks or surges of new 
cases each year since the beginning of the pandemic. These peaks or surges appear first in June/July and then in December/January, 
with slight variation after the first year, possibly associated with the use of anti-COVID-19 vaccines. As expected, peaks of deaths are 
observed 3–5 weeks after the surge of cases. It is also observed that the first surge is longer and has fewer cases compared to the second 
surge, which has more cases but a shorter longevity. After these surges of COVID-19 cases and deaths, nadirs reaching their lowest 
levels occur each year during the months of September/October and March/April. This epidemiological evolution should help health 
authorities adopt preventive strategies to minimize the spread of the virus during times of surges of new cases. We do not know the 
cause or explanation of why this occurs in the country and in fact it should be a reason for future investigation. In addition, using 

Fig. 2. Deaths during the 3 years of the pandemic - March 9, 2020 to 11 of March 2023 
Deaths 1st year = 5,932, 2 nd year = 2191 and 3rd year = 498. 
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clinical strategies that allow early identification of patients with higher risk would be recommended [15,16]. Among these strategies 
should be the massive use of vaccines in periods before the surges/peaks of new cases. 

The number of deaths decreased considerably, from 5932 in the first year to 2191 in the second year, reaching 498 in the third year. 
This can be potentially explained by the use of vaccines against COVID-19, which began its massive application before the start of the 
second year of the pandemic, coupled with the existence of natural immunity acquired during the first year of the pandemic in a 
portion of the population. 

The other relevant aspect observed with this research is the confirmation of the strong association between lethality and increasing 
age, with the chance of death increasing until reaching very high percentages in subjects past 60 years of age. During the first year, 
without natural or artificial immunity (vaccines), lethality in those under 20 years of age was 0.02 %, and in those over 60, it was 3.10 
%; that is, the possibility of dying was 155 times higher in those over 60 years of age. The same behavior is observed in the second year, 
however, with percentages in each group that are less than half of what it was in the first year. 

Fig. 3. Lethality during the 3 years of the pandemic. March 9, 2020 to March 11, 2023 1st year lethality = 1.71 %, 2 nd year = 0.53 % and 3rd year 
= 0.18 %. 

Fig. 4. Cases during the 1st and 2 nd year of the pandemic by age group in Panama.  

P. Vigil-De Gracia et al.                                                                                                                                                                                              



Heliyon 10 (2024) e23630

5

Panama, like other countries in the region, used different strategies to prevent and avoid the spread of SARS-CoV-2 infection [12, 
15–17], including the closure of borders, travel restrictions, mandatory quarantine, use of masks, social distancing, selective closures 
and gradual reopening, increased hospital capacity, traceability, and mass vaccination campaigns. The comparison of cases and deaths 
between Panama and other countries in Latin America and especially Central America is not easy. Panama was one of the countries that 
reported the most cases, however it was the country that did the most tests. On the other hand, it was one of the countries with the 
greatest availability of vaccines against COVID-19 [18]. 

Among the strengths of our study is that the data was obtained from the population of the entire country and is also carried out 
based on the official national report for a period of 3 years. Also, the registry was updated daily and not per period. 

Among the weaknesses is the lack of knowledge of how many cases were a first or second infection, in addition to how many died 

Fig. 5. Lethality during the 1st and 2 nd year of the pandemic by age group in Panama. 1st year lethality: <20 years = 0.05 %, 20–39 years = 0.20 
%, 40–59 years = 1.18 %, 60–79 years = 7.03 %,> 80 years = 17.54 % 2 nd year lethality: <20 years = 0.02 %, 20–39 years = 0.06 %, 40–59 years 
= 0.39 %, 60–79 years = 2.00 %, >80 years = 8.37 %. 
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from COVID-19 or with COVID-19. In addition, it was not possible to distinguish the deaths between vaccinated and unvaccinated 
individuals in the second and third years of the pandemic, a period in which vaccines were available to the public. 

Conclusion: the highest lethality rate in Panama occurred in the first year of the pandemic, with a great decrease in the third year; 
the impact of lethality is proportional to the age of the individual, with a high possibility of death in those over 80 years of age. During 
each pandemic year, there are two peaks (surges of new cases and deaths) every year, which are important times to take into account to 
generate strategies aimed at reducing the spread of the disease. 
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