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In this document we discuss the reality of COVID vaccination in Latin America,

which has been uneven across the continent; however, some experiences with

COVID vaccination have demonstrated a protective effect against the

development of chronic manifestations of COVID, in the so-called post-

COVID syndrome.
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COVID vaccination has served to reduce morbidity and mortality globally;

undoubtedly, some Indian and Arab meta-analyses have shown that vaccination,

primarily with mRNA vaccines, has been very effective. Inactivated mRNA-based

vaccines and vaccines based on non-replicating viral vectors showed significant

protection against the incidence of COVID-19 compared to placebo, with a pooled fold

change estimate of 0.08 (95% CI: 0.06-0.10), 0.20 (95% CI: 0.14-0.29), and 0.36 (95% CI:

0.28-0.46), respectively (1).

A German systematic review has highlighted the usefulness of vaccines in the post-

COVID condition. COVID-19 vaccines may be moderately effective in preventing this

condition. Vaccine effectiveness may increase with the number of doses administered,

reaching 70% with three doses of the vaccine (2).

Another meta-analysis conducted in Hong Kong suggests that two-dose vaccination

before COVID-19 and one-dose vaccination after COVID-19 are associated with a lower

risk of long COVID. Since long COVID significantly reduces quality of life, vaccination

could be a possible measure to maintain it, partially protecting against long COVID (3).

In Latin America, vaccination coverage has been uneven. By April 2022, over 70% of

the population had received the primary series (two doses), yet access and uptake varied

considerably across countries (4). Within this context, PCC remains an underexplored

syndrome in the region. The scarcity of studies assessing vaccination as a preventive tool for

PCC highlights an important research gap.

Post-COVID-19 conditions (PCC) are estimated to affect 20–30% of unvaccinated

individuals within three to six months of SARS-CoV-2 infection (5). This reinforces the

critical role of vaccination in reducing the long-term consequences of COVID-19.
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Challenges within public health systems, combined with limited

awareness among healthcare providers of the wide phenotypic

spectrum of PCC, further complicate recognition and diagnosis.

Evidence suggests that SARS-CoV-2 immunization, particularly

with multiple doses, reduces the risk of long COVID. A systematic

review and meta-analysis by Watanabe et al. found that two vaccine

doses lowered the risk of PCC compared with no vaccination (OR =

0.64; 95% CI 0.45–0.92) and provided a significant advantage over a

single dose (OR = 0.60; 95% CI 0.43–0.83) (6).

Latin American findings, however, are mixed. Some studies

reported no protective effect from one or two doses (57), while

others observed a reduction in risk with three or more doses (7, 8).

These results contrast with large European population-based

studies, where vaccination was strongly associated with a reduced

probability of long COVID (6, 9).

The protective effect of additional doses aligns with proposed

mechanisms, including reduced viral persistence, improved vascular

and endothelial function, stabilization of vagal signaling, and

modulation of immune dysregulation (7, 10). Yet neutral results in

some Latin American studies suggest that individual and regional

factors such as sex, age (11, 12), and comorbidity burden (diabetes,

hypertension, dyslipidemia, obesity)—may influence vaccine efficacy.

In Mexican and Brazilian cohorts, PCC patients were typically

older, with more comorbidities, and more often unvaccinated

individuals who had required supplemental oxygen during acute

infection (8, 13–15). While Marra and Núñez reported higher PCC

prevalence in men (16, 17), Angarita’s Hispanic cohort found

greater odds among women and unvaccinated patients with

hypertension or diabetes (14), consistent with other Mexican

reports (14). Importantly, this multicenter cohort including

Ecuadorian participants (18) described a higher prevalence of

sequelae in unvaccinated men or those with only one dose. These

patients were more likely to experience respiratory and metabolic

complications and to require oxygen support during acute illness.

Across Latin American studies (8), hypertension and diabetes

were the most common comorbidities, even among healthcare

workers. Notably, one of these studies incorporated genomic

sequencing to identify circulating variants, showing that

vaccinated individuals were less likely to develop PCC than those

infected before vaccination. Reinfection emerged as a strong risk

factor, whereas continued immunization appeared protective (19).

The timing of vaccination before or after infection (11), the

variant in circulation (Delta vs. Omicron), and vaccine type (12)

may all influence outcomes. However, the lack of consistent

definitions of PCC complicates the evaluation of severity and

duration. Large studies suggest vaccination decreases severe

cardiovascular and thromboembolic sequelae of long COVID.

Similarly, individuals receiving multiple boosters demonstrated a

markedly reduced risk of PCC (20), and some evidence indicates

that vaccination with two or more doses may accelerate recovery,

reducing symptom persistence (8).

One Mexican hospitalized cohort offered a rare phenotypic

characterization of PCC, describing six phenotypes (respiratory,

mucocutaneous, neurological, functional, gastrointestinal, and
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mood/sleep/cognitive disorders) across 23 symptoms, with a

median follow-up of 405 days (13). They found no clear reduction

in specific phenotypes among vaccinated patients raising the

possibility that distinct phenotypes may respond differently to

immunization, as suggested in other cohorts (21).

Taken together, the evidence from Latin America suggests that

COVID-19 vaccination can reduce both the incidence and duration

of PCC, but population characteristics, timing, and vaccination

regimens likely shape its effectiveness. The growing regional data

highlight PCC as a major public health challenge. There is an urgent

need for region-specific research to clarify how vaccination can best

prevent these long-term outcomes.

The dismantling of the U.S. Advisory Committee on

Immunization Practices (ACIP) has reportedly begun to

negatively impact vaccination coverage in the United States,

according to the CDC data. Between 2024 and 2025, the

percentage of vaccinated children fell to 92.5% for the MMR

vaccine (protective against measles, rubella, and mumps) and to

92.1% for diphtheria, tetanus, and pertussis. Although these are still

very high immunization levels, they are insufficient to guarantee

herd immunity, which requires 95%. All of these actions have a

global impact, primarily in unprotected regions such as Latin

America and Africa, where there is a struggle to obtain vaccines

important for global health (9, 18, 22).

During the COVID-19 pandemic, the politicization of the public

health emergency contributed to vaccine hesitancy, not only toward

COVID-19 vaccines but also toward other vaccines included in the

national immunization programs. Vaccination policies during the

COVID-19 pandemic rapidly evolved in response to vaccine

mandates, global restrictions, and continuously changing

requirements for the population. These policies and shifts

generated debates that, in many cases, were not adequately

addressed by authorities, leading to confusion and resistance within

communities. Restrictions on access to work, public transportation,

education, and social activities based on vaccination status

contributed to social polarization and further vaccine hesitancy.

The resulting decline in trust toward governments and institutions

not only impacted COVID-19 vaccination efforts but also

undermined well-established routine immunization programs

(23, 24).
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Author contributions

LC-O: Writing – original draft, Conceptualization, Writing –

review & editing, Investigation, Supervision. GZ-S: Visualization,

Project administration, Formal analysis, Writing – original draft,
frontiersin.org

https://doi.org/10.3389/fimmu.2025.1726836
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Del Carpio-Orantes and Zambrano-Sánchez 10.3389/fimmu.2025.1726836
Validation, Resources, Data curation, Supervision, Methodology,

Conceptualization, Writing – review & editing, Software,

Investigation, Funding acquisition.
Funding

The author(s) declared financial support was received for this

work and/or its publication. The authors received support from the

Universidad Central de Ecuador, Facultad de Ciencias Medicas,

Quito, Ecuador.
Conflict of interest

The authors declared that this work was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Frontiers in Immunology 03
Generative AI statement

The author(s) declared that generative AI was not used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible.

If you identify any issues, please contact us.
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. Beladiya J, Kumar A, Vasava Y, Parmar K, Patel D, Patel S, et al. Safety and
efficacy of COVID-19 vaccines: A systematic review and meta-analysis of controlled
and randomized clinical trials. Rev Med Virol. (2024) 34:e2507. doi: 10.1002/rmv.2507

2. Peine C, Stoliaroff-Pepin A, Reinacher U, Heldt K, Sarganas G, Piechotta V, et al.
Effectiveness of COVID-19 vaccines against post-COVID-19 condition/long COVID:
systematic review and meta-analysis. Clin Microbiol Infect. (2025) 31(12):1961–71.
doi: 10.1016/j.cmi.2025.07.026

3. Chow NKN, Tsang CYW, Chan YH, Telaga SA, Ng LYA, Chung CM, et al. The
effect of pre-COVID and post-COVID vaccination on long COVID: A systematic
review and meta-analysis. J Infect. (2024) 89:106358. doi: 10.1016/j.jinf.2024.106358

4. CDC. Long COVID or post-COVID conditions 2023. Available online at: https://
stacks.cdc.gov/view/cdc/133106 (Accessed August 15, 2025).

5. Neves Amorim CE, Silveira Cazetta G, Pontello Cristelli M, Requião-Moura LR,
Rodrigues da Silva E, Pinheiro Vale L, et al. Long COVID among kidney transplant
recipients appears to be attenuated during the omicron predominance.
Transplantation. (2023) 108:963–9. doi: 10.1097/TP.0000000000004858

6. Watanabe A, Iwagami M, Yasuhara J, Takagi H, Kuno T. Protective effect of
COVID-19 vaccination against long COVID syndrome: A systematic review and meta-
analysis. Vaccine. (2023) 41:1783–90. doi: 10.1016/j.vaccine.2023.02.008

7. Peluso MJ, Swank ZN, Goldberg SA, Lu S, Dalhuisen T, Borberg E, et al. Plasma-
based antigen persistence in the post-acute phase of COVID-19. Lancet Infect Dis.
(2024) 24:e345–7. doi: 10.1016/S1473-3099(24)00211-1

8. Ruas CM, Silva ML, Figueiredo ALGF, Alencar AP, Melo SS, Castro GF, et al.
Long COVID and its impacts: A case-control study in Brazil. Biomedicines. (2025)
13:1615. doi: 10.3390/biomedicines13071615

9. Zambrano-Sánchez G, Rivadeneira J, Manterola C, Otzen T, Fuenmayor-
González L. Immunization as protection against long COVID in the americas: A
scoping review. Vaccines. (2025) 13:822. doi: 10.3390/vaccines13080822

10. WHO. Statement on the antigen composition of COVID-19 vaccines 2024.
Available online at: https://www.who.int/news/item/26-04-2024-statement-on-the-
antigen-composition-of-covid-19-vaccines (Accessed 30 November 2024).

11. Gao P, Liu J, Liu M. Effect of COVID-19 vaccines on reducing the risk of long
COVID in the real world: A systematic review and meta-analysis. Int J Environ Res
Public Health. (2022) 19:12422. doi: 10.3390/ijerph191912422

12. Watanabe A, Iwagami M, Yasuhara J, Takagi H, Kuno T. Protective effect of
COVID-19 vaccination against long COVID syndrome: A systematic review and meta-
analysis. Vaccine. (2023) 41:1783–90. doi: 10.1016/j.vaccine.2023.02.008

13. Del Carpio-Orantes L, Trelles-Hernández D, Garcıá-Méndez S, Sánchez-Dıáz JS, Aguilar-
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