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Introduction
The world can still be living with the perspective of a new COVID-19 pandemia, and so all 

efforts are important to prevent the lower possibility of health damages. It is of paramount 
importance to review the development of COVID-19 vaccines, addressing their milestones, 
lessons learned, and future prospects. The SARS-CoV-2 virus, responsible for COVID-19, 
has led to an unprecedented global effort to develop effective and safe vaccines. The rapid 
evolution of Variants of Concern (VOCs) has challenged the efficacy of immunizers, making 
continued genomic surveillance and vaccine adaptation essential. COVID-19 vaccines have 
been developed based on several technology platforms: Inactivated, attenuated, viral vector, 
protein subunit, RNA, DNA, and Virus-Like Particle (VLP) vaccines. Each has advantages and 
disadvantages. RNA and viral vector vaccines, for example, demonstrate a strong ability to 
induce cellular and humoral immune responses, but they can also be associated with adverse 
effects such as myocarditis or thrombocytopenia.

It is worth noting the immune response induced by vaccines, including the activation of 
T helper type 1 (Th1) cells, Cytotoxic T cells (CTLs), T follicular helper (Tfh) cells, and the 
formation of Germinal Centers (GCs), which are essential for the production of high-affinity 
antibodies and long-lasting immunological memory. Vaccines such as BNT162b2 (Pfizer-
BioNTech) and mRNA-1273 (Moderna) are observed to induce robust responses in terms of 
both antibodies and memory cells. Efficacy and safety data from different vaccine platforms, 
with emphasis on preclinical trials in animal models and clinical studies in humans. Inactivated 
vaccines, such as BBIBP-CorV and CoronaVac, have shown good safety, especially in broader 
populations, although they induce less robust immune responses compared to RNA or viral 
vector vaccines. Viral vector vaccines, such as AZD1222 (Oxford/AstraZeneca) and Ad26.
COV2. S (Johnson & Johnson), have good immune responses, but with a risk of adverse effects 
in specific cases. Protein subunit vaccines, such as NVX-CoV2373 (Novavax), have also shown 
promise, inducing high levels of neutralizing antibodies and effective cellular responses. 

Abstract

Due to the fact that there are still many projects regarding prevention and immunization to avoid new 
COVID-19 pandemia episodes the focus on data of the first years can provide new lines of investigation. 
This research presents weekly results of patients as to their tests, symptoms and immunization status. 
The results were registered pre and very early vaccination. They show the increase in all numbers as 
from the start of the pandemia. Due to this information the preventive programs have to be expanded and 
updated, which includes public awareness attention effective and safe vaccines.

Keywords: COVID-19; Vaccines; Immunization; Pandemia; Prevention

Abbreviations: POCT: Point-of-Care Testing

ISSN: 2832-4412

http://dx.doi.org/10.31031/cojbsr.2025.02.000541
https://crimsonpublishers.com/cojbsr/


2

COJ Biomed Sci & Res       Copyright © Tania Leme da Rocha Martinez

COJBSR.000541. 2(4).2025

DNA and Virus-Like Particle (VLP) vaccines are still in preliminary 
stages, with challenges mainly related to low immunogenicity and 
production complexity, respectively. Faced with the emergence of 
variants such as Beta, Gamma, and Omicron, the study emphasizes 
the need to update vaccine formulations and adopt strategies 
such as heterologous booster vaccines, the use of optimized 
adjuvants, and the development of next-generation vaccines, such 
as nanoparticulates and multivalents [1-12].

Objective
To examine data from the first months of the COVID-19 

pandemia collected in all Brazilian regions as to positive results for 
COVID-19, symptoms and immunization status.

Method
The study consisted of 19.949 participants, all testing 

spontaneously for COVID-19, divided by sex and age groups 
from zero to over 80 years old, followed weekly from April 2021 
to January 2022 (Table 1). The COVID test was performed on 
the Point-of-Care Testing (POCT) platform, using a colorimetric 
test strip and the result is obtained in a few minutes. The POCT 
equipment Hilab (Hi Technologies, Curitiba/PR) uses internet Of 
Things (iOT) technology, which recognizes the unique QR code 
and sends the reaction information via cloud to the company’s 
laboratory in Curitiba, where a trained professional validates the 
reaction. The analysis of the reaction that arrives, regardless of the 
collection location, will ensure the absence of interferences to issue 
the signed report to those who made the registration and sample 
collection, at the health care service location, as well as to the 

patient’s smartphone, in up to 10 minutes. From each outpatient 
presenting at the health service location, forty microliters (40µl) of 
whole blood fingerstick sample were collected in capillary pipette, 
according to the instructions to avoid pre-analytical interference. 
The system of information exchange is encrypted in several layers. 
Personal information is dissociated from the results (different 
databases), making breach of confidentiality extremely difficult.

Table 1: Participants by sex and age.

Sex

Female 721

Male 560

Age Group

0-9 50

10-19 69

20-39 863

40-59 226

60-79 69

80+ 4

The system of information exchange is encrypted in several 
layers. Personal information is dissociated from the results 
(different databases), making breach of confidentiality extremely 
difficult.

Result
All the collected results are presented in the form of table and 

Figure 1-6.

Figure 1: Distribution of participants per week.
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Figure 2: Distribution of participants and results by week.

Figure 3: Distribution of positivity by week (%).

Figure 4: Vaccination distribution per week (%).
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Figure 5: Distribution of patients’ symptoms per week (%).

Figure 6: Distribution of positivity by symptoms per week (%).

Discussion
The data presented points to the very beginning of the 

pandemia. These data may give clues to designs of protocols for 
new vaccines. Health professionals do not have as yet an approved 
vaccine tested worldwide [13-18].

Conclusions
While current vaccines have played an essential role in 

controlling the pandemic, it is crucial to continue investing in 
genomic surveillance, technological innovation, and adaptive 
immunization strategies to ensure effective and long-lasting 
protection against SARS-CoV-2 and its emerging variants.
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