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A Commentary on
 Evaluation of post-COVID mortality risk in cases classified as severe acute respiratory syndrome in Brazil: a longitudinal study for medium and long term

by Rodrigues, N. C. P., and Andrade, M. K. d. N. (2024). Front. Med. 11:1495428. doi: 10.3389/fmed.2024.1495428





Introduction

We have read with concern the article titled “Evaluation of post-COVID mortality risk in cases classified as severe acute respiratory syndrome in Brazil” (1). The authors conducted a retrospective cohort study using data from Brazil's Epidemiological Surveillance System (SIVEP), covering 2020 to 2023. They analyzed cases of Severe Acute Respiratory Syndrome (SARS) attributed to COVID-19, including demographic information, comorbidities, vaccination status, number of doses received, municipality of residence, and survival outcomes. To assess mortality risks in the medium and long term after infection, the researchers applied classical Cox, mixed-effects, and frailty models. The analysis considered two periods: medium-term (3 months to 1 year after symptom onset) and long-term (>1 year after symptom onset). The results indicated that, in the medium term, vaccination reduced the risk of death by 8%, whereas in the long term, the risk of death nearly doubled for vaccinated individuals. Turns out, the article's main message suggests that the protective effect of COVID-19 vaccination was reversed after 1 year, indicating an increased risk of death for vaccinated individuals. In response, we would like to offer some methodological contributions and provide a more contextualized reflection on the implications of these results.

First, it is important to recall that Brazil was one of the epicenters of the COVID-19 pandemic (2). The pandemic response in Brazil was surrounded by controversies, including the federal government's denial of the pandemic's severity (3, 4), inefficiencies in organizing healthcare services—such as inadequate contact tracing for asymptomatic individuals and limited availability of intensive care unit beds for severe cases (5)—and delays in initiating vaccination efforts (6, 7). This context is crucial to understanding the negative impact of the weak evidence presented by Rodrigues and Andrade (1), particularly given the potential for their findings to spread misleading information. Regarding the methodology employed by the authors, we would like to address several points.



Discussion

Concerning the data source, we emphasize that the SIVEP-Gripe system, designed for epidemiological surveillance of severe respiratory syndromes, is insufficient for a robust analysis of mortality. A more appropriate analysis would require examination of general mortality data within the population, which could be achieved using the Mortality Information System (SIM). Utilizing SIM data alongside SIVEP-Gripe would undoubtedly enhance accuracy in identifying causes of death and reduce classification bias (8).

With respect to the study's variables, the data source is unique for collecting all variables. Due to that, critical elements for rigorous analysis were omitted. Factors such as the type of vaccine administered, the timing of vaccination relative to hospitalization, delays in vaccination, and the vaccination regimen employed are essential for precise classification of participants' vaccination status and, indirectly, their serological condition. Therefore, the precariousness of the information, for example, on vaccination status, which is the study's primary outcome, is notorious. The fact that this information is implicitly self-reported introduces information bias. Once again, we highlight that SIVEP-Gripe is not the most suitable information system for this purpose; rather, the National Immunization Program Information System (SI-PNI) should be utilized.

Regarding the statistical model, while the authors employed adjusted Cox models for longitudinal analysis, there was inadequate adjustment for key confounders, particularly concerning healthcare access and infrastructure at subnational levels. The Brazilian federal system, along with its healthcare policies, operates through three levels—municipal, state, and federal—and includes regional organization (9). This system exhibits remarkable structural diversity, ranging from municipalities with only basic healthcare units to others with populations and infrastructure exceeding those of entire states (10). Such diversity has significant implications for health outcomes. Finally, an evaluative study should use additional techniques to simulate scenarios and study latent variables. The Cox model is not sufficient for this. Instead, a microsimulation study, or the use of propensity score could be very useful to fulfill this lac.

Moreover, as a hospital-based longitudinal study, there is a possibility of survival bias, given that many individuals died before being admitted to a hospital, especially during critical phases of the pandemic when Brazil's healthcare system collapsed due to shortages of ICU beds, mechanical ventilation equipment, and even oxygen support for severe respiratory cases (11). Still, regarding the study population, we consider it essential to emphasize that there is potential selection bias, considering the eligibility criteria for the deaths analyzed. The exclusion criteria remained unclear in the text, which does not allow for a more qualified analysis of this type of bias.

Additionally, non-vaccinated individuals who survive severe acute respiratory syndrome (SARS) may have better clinical conditions, while vaccinated individuals who develop SARS might represent a more vulnerable population. The exclusion of non-hospitalized cases further limits the understanding of the full impact of vaccination. Furthermore, the study failed to adequately address potential comorbidities and socioeconomic and structural inequalities, despite evidence that these factors were significant determinants of the pandemic's severity in Brazil (12).

For these reasons, a longitudinal analysis that does not account for such critical exposure characteristics or specific causes of death provides a statistical correlation that does not necessarily imply causation. It is worth mentioning that considering the nature of the outcome (vaccine efficacy), alternative study designs could have been not only more efficient but also more representative, reducing selection bias. Case-control or case-cohort designs, for instance, might have been better suited for this investigation (13).

What truly occurred was that the management of the COVID-19 pandemic in Brazil, fueled political tensions, negatively impacted the healthcare system, and triggered social despair. Part of this scenario was due to the spread of fake news and the constant questioning of vaccine efficacy. It resulted in nearly 1 million deaths while COVID-19 was classified as a public health emergency of national interest (14). Therefore, vaccination should not be described as a measure that causes higher mortality in the medium and long term.

On the contrary, the pandemic data supports vaccination. In the years 2020, 2021, 2022, and the first half of 2023, the COVID-19 mortality rates per 100,000 inhabitants were 10.26, 16.45, and 0.14, respectively. In the same chronological order, the hospitalization rates for COVID-19 were 28.96, 47.04, and 0.40 per 100,000 inhabitants. It is noteworthy that both hospitalizations and deaths drastically decreased when the first-dose vaccine coverage reached 90% (15). The pandemic highlighted the need for coordination between different levels of government and the importance of clear communication with the population to contain the spread of the virus. Preparedness and response to future public health emergencies depend on the population's understanding of the benefits of vaccination. Furthermore, it is essential to emphasize how denialism was central to explaining the deaths of tens of thousands of people (16). For this reason, we present this counterpoint to the results published by Rodrigues and Andrade (1).

In summary, the causal relationship suggested by the authors is inadequate due to the limitations outlined. The dataset used lacks representativeness of the general population, compromising the study's external validity. On the other hand, the absence of critical information needed for proper classification of the “exposed” and “unexposed” groups undermines its internal validity. These combined limitations render the results purely speculative, which could lead to misinterpretations and recommendations against COVID-19 vaccination without robust evidence.



Author contributions

RM: Writing – original draft, Writing – review & editing. CB: Writing – original draft, Writing – review & editing. DX: Writing – original draft, Writing – review & editing. RG: Writing – original draft, Writing – review & editing. MP: Writing – original draft, Writing – review & editing. MM: Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Rodrigues NCP, Andrade MKdN. Evaluation of post-COVID mortality risk in cases classified as severe acute respiratory syndrome in Brazil: a longitudinal study for medium and long term. Front Med. (2024) 11:1495428. doi: 10.3389/fmed.2024.1495428

 2. Mathieu E, Ritchie H, Rodés-Guirao L, Appel C, Gavrilov D, Giattino C, et al. Brazil: Coronavirus pandemic country profile. In: Our World in Data. (2025). Available online at: https://ourworldindata.org/coronavirus/country/brazil (accessed 2 January, 2025).

 3. Halall PC. SOS Brazil: science under attack. Lancet. (2021) 397:373–4. doi: 10.1016/S0140-6736(21)00141-0

 4. The Lancet. COVID-19 in Brazil: “So what?”. Lancet. 395:1461. doi: 10.1016/S0140-6736(20)31095-3

 5. Bousquat A, Giovanella L, Facchini L, Mendonça MHM, Nedel FB, Cury G, et al. The Brazilian primary health care response to the COVID-19 pandemic: individual and collective approaches. Front Public Health. (2023) 11:1212584. doi: 10.3389/fpubh.2023.1212584

 6. Ferreira LS, de Almeida GB, Borges ME, Simon LM, Poloni S, Bagattini ÂM, et al. Modelling optimal vaccination strategies against COVID-19 in a context of Gamma variant predominance in Brazil. Vaccine. (2022) 40:6616–24. doi: 10.1016/j.vaccine.2022.09.082

 7. Guimarães RM, Xavier DR, Saldanha RF, Magalhães MAFM. How to overcome the stagnation of the first dose vaccine coverage curve against coronavirus disease 2019 in Brazil? Rev Soc Bras Med Trop. (2022) 55:e0722. doi: 10.1590/0037-8682-0722-2021

 8. Guedes R, Dutra GJ, Machado C, Palma MA. Evaluation of data on deaths due to COVID-19 from the databases of the Civil Registry (RC-Arpen), SIVEP-Gripe, and SIM in Brazil in 2020. Cadernos de Saúde Pública. (2023) 39:e00077222. doi: 10.1590/0102-311xpt077222

 9. Freitas CM, Barcellos C, Villela DAM, Portela MC, Reis LC, Guimarães RM, et al. Observatório Covid-19 Fiocruz - uma análise da evolução da pandemia de fevereiro de 2020 a abril de 2022. Ciência Saúde Coletiva. (2025) 28:2845–55. doi: 10.1590/1413-812320232810.10412023en

 10. Zhang Y, Chang HH, Cheng Q, Collender PA, Li T, He J, et al. A hierarchical model for analyzing multisite individual-level disease surveillance data from multiple systems. Biometrics. (2023) 79:1507–19. doi: 10.1111/biom.13647

 11. Lima LD, Pereira AMM, Machado CV. Crise, condicionantes e desafios de coordenação do Estado federativo brasileiro no contexto da Covid-19. Cad Saúde Pública. (2020) 36:e00185220. doi: 10.1590/0102-311x00185220

 12. Guimarães RM, Pastura DCLS. Impact of sociodemographic factors on COVID-19 survival: a nationwide 2,000,000 in-patients' cohort in Brazil. Revista Brasileira de Epidemiologia. (2023) 26:e230050. doi: 10.1590/1980-549720230050

 13. O'Brien KM, Lawrence KG, Keil AP. The case for case-cohort: an applied epidemiologist's guide to reframing case-cohort studies to improve usability and flexibility. Epidemiology. (2022) 33:354–61. doi: 10.1097/EDE.0000000000001469

 14. Sott MK, Bender MS, da Silva Baum K. Covid-19 outbreak in Brazil: health, social, political, economic implications. Int J Health Serv. (2022) 52:442–54. doi: 10.1177/00207314221122658

 15. Kupek E. Avoidable COVID-19-related deaths and hospitalizations in Brazil, 2020-2023. Vaccine. (2024) 42:3437–44. doi: 10.1016/j.vaccine.2024.04.041

 16. Silva HM. Reckoning with COVID-19 denial: Brazil's exemplary model for global response. World J Methodol. (2024) 14:92512. doi: 10.5662/wjm.v14.i3.92512

Copyright
 © 2025 Mendonça Guimarães, Barcellos, Gracie, Xavier, Pedroso and Magalhães. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Commentary: Evaluation of post-COVID mortality risk in cases classified as severe acute respiratory syndrome in Brazil: a longitudinal study for medium and long term



		Introduction



		Discussion



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Medicine

Commentary: Evaluation of
post-COVID mortality risk in
cases classified as severe acute
respiratory syndrome in Brazil: a
longitudinal study for medium
and long term











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Medicine







