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Information on how coronavirus disease 2019 (COVID-19) mortality is related to population characteristics in low- and middle-income countries is still limited. We described the deaths from COVID-19 in Sergipe state, Northeast Brazil, from April 2 to June 27, 2020. For this purpose, we conducted a study composed of (i) a case series study of all deaths due to COVID-19 and (ii) a population-based study to verify the behavior of the mortality and case-fatality rates (CFR) related to COVID-19. Data from 605 deaths due to COVID-19 were used to describe the characteristics of individuals with the disease, as well as the differences in gender, age, and comorbidities. Additionally, population data were extracted to estimate the mortality and CFR by population stratum. We also performed an adjusted CFR analysis including a time lag of 14 days between the onset of symptoms and reporting deaths. Of the 605 patients included in this study, 321 (53.1%) were males and the median age was 67.0 years. Most patients (n = 447, 73.9%) who died from COVID-19 had at least one pre-existing clinical condition. The mortality rate was 29.3 deaths per 100,000 inhabitants and the crude CRF was 2.6% (95% CI 2.4–2.8). CFR was higher in males (3.1%, 95% CI 2.8–3.4; p < 0.001) and people aged ≥60 years (14.2%, 95% CI 13.0–15.6; p = 0.042). About 25% of patients died during the first 24-h post-hospital admission. The adjusted CFR for a 14-day time lag was ~2-fold higher than the crude CFR over the study period.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), an infectious disease caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), has emerged in China in December 2019 and is currently a global public health concern. More than 10 million cases and more than 500,000 deaths due to COVID-19 were registered up to the first half of 2020. COVID-19 mortality has been higher in men, older people, and among those with some comorbidities, including hypertension, diabetes, and heart disease (1). These associations have emerged from studies performed in the United States and in high-income countries in Asia and Europe. However, information on how COVID-19 mortality is related to population characteristics in low- and middle-income countries (LMIC) is still limited. In this sense, as the recognition of target groups most at risk of death is a valuable tool for disease control measures, we described the deaths from COVID-19 in a population of Northeast Brazil.



METHODS


Study Design

This study comprised (i) a case series study of all deaths from COVID-19 and (ii) a population-based study to verify the behavior of the mortality and case-fatality rates (CFR) related to COVID-19 in Sergipe state, Northeast Brazil, from April 2 to June 27, 2020.



Study Area

Sergipe is the smallest Brazilian state with 21,925,424 km2, a population of ~2.3 million people, and a Human Development Index (HDI) of 0.665. In Sergipe, the first case of COVID-19 was reported on March 14, 2020, and by June 27, 23,319 COVID-19 cases had been registered.



Case Series Study

Data on COVID-19 cases and deaths were extracted from the microdata catalog of the State Health Secretariat. Sergipe's health surveillance service has registered all deaths due to COVID-19 in the state. In this study, we included all patients with laboratory confirmation for SARS-CoV-2 infection, defined as a positive result on real-time reverse transcription polymerase chain reaction (RT-PCR) assay of respiratory tract samples based on the World Health Organization (WHO)'s interim guidelines (2).

Data retrieved included age, gender, pre-existing medical conditions, date of initial symptoms prior to diagnosis, date of hospitalization, and date of death. Pre-existing health conditions were categorized as systemic arterial hypertension, diabetes, obesity, liver, kidney, heart, neurodegenerative and chronic pulmonary diseases, stroke, cancer, high-impact communicable diseases [e.g., tuberculosis, human immunodeficiency virus (HIV), and neglected tropical diseases], and non-HIV immunocompromised conditions.



Population-Based Study

Data collected were obtained from two information systems: (1) Population data were obtained from the Brazilian Institute of Geography and Statistics (IBGE, acronym in Portuguese) and (2) the number of COVID-19 cases and deaths were obtained from the surveillance system of the State Health Secretariat of Sergipe. From these data, mortality and CFR related to COVID-19 were estimated.



Data Analysis

Categorical variables were described as absolute frequencies and percentages, and continuous variables were described as median and interquartile range (IQR). χ2 test, Cochran-Armitage test for trend, or Fisher's exact test was used to compare proportions between groups, where appropriate. Mann–Whitney U test was used for comparisons of differences in medians. The significance level was set as 0.05.

Mortality and CFR were stratified by gender and age (0–19 years, 20–39 years, 40–59 years, and ≥60 years). Mortality rates per 100,000 inhabitants were calculated according to the general population, while CFR with associated 95% confidence interval (CI) was defined as the number of deaths from COVID-19 divided by the total number of confirmed cases. An adjusted CFR estimate was also calculated from this population-level data including a time lag of 14 days between the onset of symptoms and reporting deaths (3, 4). Data were analyzed by using JASP software version 0.13 (JASP Team, Amsterdam, Netherlands).



Ethical Consideration

Institutional review board approval and informed consent were not required because all data were obtained from secondary data sources and data were deidentified.




RESULTS

A total of 605 deaths (321 males and 284 females) due to COVID-19 were registered between April 2 and June 27, 2020. The characteristics of individuals who died from COVID-19 are shown in Table 1. The proportion of deaths by gender was similar (males: 53.1% vs. females: 46.9%). The individuals' age ranged from 2 days to 105 years and the median age was 67 years (IQR 54.0–79.0) without differences between genders (males: 67.0 years, IQR 52.3–77.3; females: 67.0 years, IQR 54.0–79.0; p = 0.697). Only 20 (3.3%) deaths were observed in individuals aged <20 years and most cases occurred over 60 years of age (n = 395, 65.4%). Four hundred and forty-seven patients (73.9%) had at least one pre-existing medical condition. Hypertension (n = 229; 37.9%), diabetes (n = 199; 32.9%), and heart disease (n = 85; 14.1%) were the most common comorbidities. Obesity was more frequent among female patients (p = 0.038) (Table 1).


Table 1. Characteristics of individuals who died due to COVID-19 in Sergipe state, Northeast Brazil, from April 2 to June 27, 2020.
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Complete time-to-event data were retrieved from 509 patients. The median duration from symptoms onset to death was 10 days (IQR 6.0–17.0). The time interval between first symptoms and hospital admission was 4 days (IQR 2.0–8.0) and that from admission to death was 4 days (IQR 1.0–9.0). About 25% (n = 150) of patients died during the first 24 h after hospital admission.

The evolution of the accumulated deaths over the study period was also analyzed, as shown in Figure 1. Between May 27 and June 27, 2020, the number of deaths due to COVID-19 increased by 375% in Sergipe. Mortality rate was 29.3 deaths per 100,000 population and the crude CFR was 2.6% (95% CI 2.4–2.8). CRF was higher in males (3.1%, 95% CI 2.8–3.4) and in individuals aged over 60 years (14.2%, 95% CI 13.0–15.6) (Table 2). The adjusted CFR using 14-day time lag from symptoms onset to death was 4.3% (95% CI 4.0–4.7).
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FIGURE 1. Daily (black columns) and cumulative (gray columns) deaths from COVID-19.



Table 2. Mortality rate and crude case-fatality rate for COVID-19 in Sergipe state, Brazil.
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DISCUSSION

This study describes the deaths from COVID-19 in a poor area of Northeast Brazil. Similar to other localities (5, 6), most patients who died due to COVID-19 were older males with at least one pre-existing clinical condition. Moreover, we found that 25% of deaths have occurred in the first 24 h of hospital admission. Finally, a higher fatality rate (4.3%) was found when we adjusted for a 14-day time lag between the symptoms onset and death compared to the crude CFR (2.6%) over the study period.

There is a wide variation in CFR for COVID-19 across countries, which can be explained by differences in age structure, prevalence of pre-existing clinical conditions, testing capacity, preparedness and public health response to COVID-19, and methodology used to calculate the CFR (if general or adjusted by period and population groups). For example, in January 2020, the WHO estimated an overall CFR of 2% for COVID-19, but at that time, WHO did not consider some important factors such as the dynamics and fast spreading of the SARS-CoV-2, population groups, and the time lag between symptoms onset and deaths. In this study, the adjusted CFR for a 14-day time lag was ~2-fold higher than the crude CFR in June 27, 2020. This means that the CFR varies with the moment of the COVID-19 pandemic and its adjustment can provide more accurate information to assist policymakers in controlling the disease.

In this study, the time between the admission and death was short (a median of 4 days) and higher mortality and CFR rates were found among older people. Older adults are highly susceptible to life-threatening respiratory and systemic conditions associated with SARS-CoV-2 infection, which may be related to changes in immune function, a decline in physiological reserve capacity, and the diversity of pre-existing clinical conditions that appear to increase the risk of mortality from COVID-19. Surprisingly, a quarter of deaths in Sergipe occurred within the first 24 h of hospitalization. From this finding, some explanations can be offered, such as lack of a well-established protocol for the management of a new emerging disease, difficulties in access to diagnostic tests and health services, especially for the poorest population, and potential overload of hospital services in the months immediately after the beginning of the COVID-19 pandemic. Furthermore, health inequalities in disadvantaged populations may be related to the high mortality rate in this setting. In a recent neighborhood-level analysis in Aracaju municipality (capital of Sergipe state), we found that poor communities have shown limited testing resources and higher fatality rates from COVID-19 compared with communities with better living conditions (7).

In Sergipe, most patients who died from COVID-19 presented underlying clinical conditions or other recognized risk factors for severe outcomes from respiratory infections. Similar results were reported by the US Centers for Disease Control and Prevention (CDC), which found that among intensive care unit (ICU) admissions and deaths, 78 and 94%, respectively, occurred among patients with one or more underlying health conditions (8). These findings are also consistent with previous Italian (5) and Chinese (6) reports, suggesting that key specific strategies to protect individuals with pre-existing medical conditions should be implemented to decrease the risk of death from COVID-19.

Studies in high-income countries have also shown that hypertension, diabetes, and heart disease are associated with an increased risk of death from COVID-19. However, the interaction between COVID-19 and other infectious diseases, especially HIV and tuberculosis, which are quite common in LMIC, is still unknown. Recently, we described the clinical characteristics and outcomes in patients with COVID-19 and leprosy in Aracaju, which is considered an endemic area for this neglected tropical disease. All co-infected patients died, and they had the lepromatous form of disease (9). In the present study, we found a rate of 0.8% of patients who died co-infected with high-impact communicable diseases. As the disease spreads through settings with a high burden of communicable diseases, and more data are revealed, we will be able to know how co-infections can influence the outcomes in patients with COVID-19.

The findings of the present study should be interpreted with caution. Our data were obtained from surveillance information systems and the underreporting of pre-existing conditions may have occurred. Furthermore, aggregated data do not allow for examination of confounding factors, so that our analysis needs to be supplemented by prospectively collected data.



CONCLUSION

In Sergipe state, Northeast Brazil, the CFR for COVID-19 was higher in males and in older people, with a quarter of deaths occurring within the first 24 h of hospitalization. The adjusted CFR for a 14-day time lag between the symptoms onset and death was ~2-fold higher than the crude CFR over the study period.
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