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Abstract

Background: Coronavirus disease 2019 (COVID-19) vaccines play a crucial role in reducing severe illness and
mortality rates. In Thailand, the nationwide vaccination campaign commenced in April 2021. However, COVID-19
outbreaks have continued to persist among certain population groups in Trang Province. This study aimed to
evaluate the vaccine effectiveness (VE) against COVID-19 infection during the Delta and Omicron variant outbreaks
among the residents of Trang Province.

Methods: This analytical test-negative case-control study was conducted among Trang residents who underwent
SARS-CoV-2 testing at healthcare facilities in Trang Province during two periods: September—-October 2021 and
March—April 2022. Data were retrieved from the Co-Lab and MOPH-IC databases. Descriptive statistics were utilized
to analyze data based on case definitions and the number of vaccine doses received. Multiple logistic regression
was performed to estimate adjusted odds ratios (aOR) while controlling for age groups and reasons for testing.
Vaccine effectiveness was calculated using the formula (1-adjusted odds ratio) x100%.

Results: The majority of infected individuals were unvaccinated. Among those who were vaccinated, most received
1-2 doses during the Delta outbreak, which increased to 2-3 doses during the Omicron outbreak. The elderly cohort
demonstrated the highest vaccination rate. The vaccine effectiveness against Delta and Omicron was 31.13% and
48.74% for 2 doses, 87.83% and 41.41% for 3 doses, 86.82% and 54.34% for 4 doses, and 88.53% and 58.19% for
6 doses, respectively. The most effective vaccine regimen during the Delta outbreak was CoronaVac (2 doses) +
BNT162b2 (1 dose) (VE = 96.16%, 95% Cl: 72.46-99.47%). Meanwhile, the most effective regimen during the Omicron
outbreak was CoronaVac (4 doses) + BNT162b2 (2 doses) (VE = 82.01%, 95% Cl: 66.13-90.44%).

Discussion: VE against the Delta variant was high and stable following booster doses of 3 or more shots (VE ranged
from 86% to 88%), reaching a peak of 96% with specific heterologous regimens. Conversely, during the Omicron
outbreak, VE was generally lower and exhibited an initial decline at 3 doses before increasing with subsequent
boosters. This indicates that multiple booster doses (4 to 6 doses) are required to significantly enhance protection

against the immune-evasive Omicron variant.
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