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Abstract

Background: Thailand has implemented a combination injection formula of COVID-19 vaccines to reduce the
spread and severity of COVID-19. The study objective was to estimate the effectiveness of the COVID-19 vaccines
in preventing COVID-19 infection among the population of eight provinces in the responsibility area of the Office
of Disease Prevention and Control Region 4 (ODPC4) Saraburi, December 2021.

Methods: We use a test-negative case-control study. The study population comprised individuals registered for
COVID-19 testing at the Laboratory of the Office of Disease Prevention and Control 4 Saraburi, among the 8
provinces, during December 2021. We linked the COVID-19 testing data to the Ministry of Public Health
Immunization Center (MOPH-IC) database. The case was defined as individuals who got positive results for SARS-
CoV-2 from RT-PCR or ATK tests. The control was individuals who tested negative for the virus using RT-PCR or
ATK. Odds Ratio (OR) and 95% confidence Interval (Cl) were estimated. Vaccine effectiveness was calculated
using the formula (1-OR) *100.

Results: The study included a total of 8,582 individuals, 979 cases and 7,603 controls. The vaccine effectiveness

for the first, second, and third doses controlling for age was 43.10% (20.2-59.4), 62.60% (55.3-68.7), and 93.50%
(90.2-95.7), respectively. In the age group of 18-59 years, the vaccine effectiveness for the first, second, and third
doses was 40.6% (9.8-60.9), 60.4% (50.0-68.2), and 93.0% (90.4-96.1), respectively. For individuals aged 12-17
years, the vaccine effectiveness for the two-dose regimen was 83.5% (68.1-91.5). Meanwhile, for individuals aged
at least 60 years, receiving two doses exhibited the vaccine effectiveness of 57.7% (40.9-69.7). Regarding the
vaccine formula, two-dose of AZD1222 showed the effectiveness of 82.20% (77.30-85.90). The effectiveness was
58.10% (49.30-65.30%) for combined CoronaVac and BNT162b2 vaccines and 48.30% (37.20-57.40) for the two-
dose BBIBP-CorV regimen.

Conclusion: During the co-emergence of Delta and Omicron strains, the effectiveness of COVID-19 vaccines in
preventing COVID-19 infection increased with the number of doses administered. The effectiveness of two doses
of vaccines in the age group of 12-17 years was higher than the other age groups. The two doses of AZD1222
vaccine demonstrated higher effectiveness compared to the combined of CoronaVac with BNT162b2, and the
two-dose BBIBP-CorV vaccines. Measures should be taken to accelerate the administration of booster vaccines,
especially in high-risk populations. The ongoing evaluation of vaccine effectiveness using various methods is
essential since results may change due to factors such as potential reductions in immunity and other confounding

variables that can impact vaccine effectiveness.

Keywords: effectiveness, vaccine, COVID-19, Thailand
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 31 week 2023

2023 Case* Mean** Cumulative
Disease Week 28 Week 29 Week 30 Week 31 (Current (2018-2022) 2023

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 1 0 1 0 3 0
Influenza 5193 5696 5571 2933 19393 10642 88354 0
Meningococcal Meningitis 0 0 0 0 0 2 10 1
Measles 11 9 2 5 27 169 206 0
Diphtheria 0 0 0 0 0 1 0 0
Pertussis 0 0 0 0 0 6 8 0
Pneumonia (Admitted) 4516 4579 3936 2284 15315 16872 154691 150
Leptospirosis 129 101 79 37 346 220 1862 22
Hand, foot and mouth disease 2375 2501 1879 864 7619 8567 30816 0
Total D.H.F. 5848 5786 5027 2189 18850 9900 59372 49
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st 3 Nnudlsuazaeasdedaelsaldidensen Suunseioumuiututie swsmia Uszndlne 9w, 2566 (1 unsAu-9 3may 2566)
TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset,

by Province, Thailand, 2023 (January 1-August 9, 2023)

2023 CASE CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATE PER FATALITY
RN (iE JAN FEB MAR APR MAY JUN JUL AUG SEP( OCT NO)V DEC TOTAL TOTAL 100,000.00 RATE
C C C C C C C C C C C C C D POP. (%)
Total 4440 3272 3698 3945 5434 13556 23711 1316 0 0 0 0 59372 49 89.71 0.08
Northern Region 367 260 390 672 1288 3865 7671 494 0 0 0 0 15007 7 124.86 0.05
ZONE 1 173 120 173 368 935 2976 6226 456 0 0 0 0 14271 5 194.49 0.04
Chiang Mai 91 48 57 94 181 902 1719 31 0 0 0 0 3123 4 17477 0.13
Lamphun 4 5 4 5 3 1T 98 30 0 0 0 0 166 0 41.34 0.00
Lampang 4 4 15 18 80 171 365 59 0 0 0 0 716 0 98.51 0.00
Phrae 6 1 4 14 89 165 268 23 0 0 0 0 50 0 130.74 0.00
Nan 24 27 58 153 283 566 687 65 0 0 0 0 1863 0 391.14 0.00
Phayao 6 1 3 29 68 158 260 1 0 0 0 0 5% 0 127.92 0.00
Chiang Rai 15 16 14 27 91 741 2587 158 0 0 0 0 3649 0 28140 0.00
Mae Hong Son 23 18 18 28 140 256 242 19 0 0 0 0 744 1 260.84 0.13
ZONE 2 104 55 93 194 262 646 1141 21 0 0 0 0 2516 2 7115 0.08
Uttaradit 7 5 7 5 19 4 77 0 0 0 0 167 0 37.32 0.00
Tak 51 19 40 104 156 373 518 7 0 0 0 0 1268 1 188.29 0.08
Sukhothai 3 3 16 29 19 66 145 0 0 0 0 0 281 0 47.90 0.00
Phitsanulok B 21 19 48 4 88 199 4 0 0 0 0 459 1 54.10 0.22
Phetchabun 7 71 8 24 78 202 4 0 0 0 0 M0 34.79 0.00
ZONE 3 104 105 149 130 96 256 345 20 0 0 0 0 1205 0 41.15 0.00
Chai Nat 14 20 25 20 5 13 4 3 0 0 0 0 141 0 43.86 0.00
Nakhon Sawan 50 59 62 33 24 75 124 0 0 0 0 0 4271 0 4115 0.00
Uthai Thani § 10 26 21 25 3% 65 M 0 0 0 0 202 0 62.06 0.00
Kamphaeng Phet 2 13 23 3% 30 80 3 0 0 0 0 0 22 0 3253 0.00
Phichit 10 3 13 24 12 52 83 6 0 0 0 0 203 0 38.24 0.00
Central Region* 2947 1791 1865 1592 1760 3703 5797 265 0 0 0 0 19720 21 86.33 0.11
Bangkok 1123 562 559 403 237 359 754 0 0 0 0 0 3997 4 71.91 0.10
ZONE 4 436 262 372 230 159 404 823 10 0 0 0 0 2696 4 49.82 0.15
Nonthaburi 144 73 107 54 30 76 143 4 0 0 0 0 631 0 49.19 0.00
Pathum Thani 191 111 134 108 57 96 234 6 0 0 0 0 937 3 79.19 0.32
P.Nakhon S Ayutthaya 43 25 57 32 24 61 146 0 0 0 0 0 388 1 4733 0.26
Ang Thong 9 6 15 2 1 5 10 0 0 0 0 0 48 0 17.41 0.00
Lop Buri 0 15 2 7 6 25 64 0 0 0 0 0 167 0 22.53 0.00
Sing Buri 0 1 7 4 0 3 2 0 0 0 0 0 17 0 8.28 0.00
Saraburi 15 21 27 16 29 83 169 0 0 0 0 0 360 0 55.91 0.00
Nakhon Nayok 4 10 5 7 12 55 55 0 0 0 0 0 148 0 56.87 0.00
ZONE 5 661 420 352 377 286 542 985 61 0 0 0 0 3684 4 69.08 0.11
Ratchaburi 92 47 54 65 47 108 82 1 0 0 0 0 49 0 57.09 0.00
Kanchanaburi 28 21 23 39 29 80 143 9 0 0 0 0 .0 41.66 0.00
Suphan Buri 69 47 42 26 10 9 33 0 0 0 0 0 26 0 28.20 0.00
Nakhon Pathom 169 97 65 38 16 48 91 9 0 0 0 0 533 0 57.84 0.00
Samut Sakhon 197 132 83 91 44 76 148 15 0 0 0 0 786 0 134.02 0.00
Samut Songkhram 7 M 2 10 9 18 5 0 0 0 0 0 112 0 58.50 0.00
Phetchaburi 65 42 62 66 93 140 240 17 0 0 0 0 725 1 150.25 0.14
PrachuapKhirikhan 34 23 21 42 38 63 193 10 0 0 0 0 424 3 76.82 0.71
ZONE 6 713 527 557 562 1073 2385 3194 191 0 0 0 0 9202 9 147.98 0.10
Samut Prakan 235 165 139 101 53 123 139 24 0 0 0 0 979 0 72.31 0.00
Chon Buri 267 169 136 124 196 457 777 51 0 0 0 0 2977 2 138.20 0.09
Rayong 109 112 113 105 217 514 735 81 0 0 0 0 1986 1 266.07 0.05
Chanthaburi 31 3 94 9 216 570 712 10 0 0 0 0 1754 5 327.20 0.29
Trat 31 14 34 87 33 389 262 0 0 0 0 0 1148 0 502.50 0.00
Chachoengsao 7 9 16 4 11 3B 8 1M 0 0 0 0 178 1 24.64 0.56
Prachin Buri 20 17 18 32 30 190 279 1 0 0 0 0 587 0 118.71 0.00
Sa Kaeo 1310 7 19 19 107 205 13 0 0 0 0 393 0 70.00 0.00
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset,

by Province, Thailand, 2023 (January 1-August 9, 2023)

1z CASE  CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF¥DHF¥DSS RATEPER  FATALITY
RIS (S — e e e e 10000000 RATE
c ¢ c ¢ ¢ c ¢ ¢ ¢ ¢ ¢ _¢c c D Po (%)
NORTH-EASTERNREGION 205 260 403 707 1196 3622 6946 352 0 0 0 0 13691 6 62.69 0.04
ZONE 7 60 76 129 155 187 706 1335 82 0 0 0 0 2130 2 54.41 0.07
Khon Kaen 16 14 28 44 40 168 262 21 0 0 0 0 53 0 33.08 0.00
Maha Sarakham 21 21 34 3N 54 1% 399 10 0 0 0 0 72 1 81.18 0.13
Roi Et 719 28 32 45 206 440 12 0 0 0 0 789 1 60.82 0.13
Kalasin 16 16 39 48 48 136 234 39 0 0 0 0 576 0 58.99 0.00
ZONE 8 38 33 35 110 296 779 1195 127 0 0 0 0 2613 0 47.35 0.00
Bungkan 1 4 1 3 2 39 8 0 0 0 0 0 153 0 36.25 0.00
Nong Bua Lam Phu 5 2 10 22 49 150 476 103 0 0 0 0 817 0 160.44 0.00
Udon Thani 15 14 12 21 40 72 67 6 0 0 0 0 247 0 15.76 0.00
Loei 4 9 5 15 56 162 153 0 0 0 0 0 404 0 63.25 0.00
Nong Khai 6 0 2 1 3 45 84 0 0 0 0 0 141 0 21.27 0.00
Sakon Nakhon 3 3 2 6 30 67 151 8 0 0 0 0 210 0 23.55 0.00
Nakhon Phanom 4 1 3 42 9% 244 181 10 0 0 0 0 581 0 81.02 0.00
ZONE 9 65 72 104 167 210 924 2073 52 0 0 0 0 3667 4 54.61 0.11
Nakhon Ratchasima 29 24 33 58 68 295 571 8 0 0 0 0 1086 1 41.24 0.09
Buri Ram 71 16 18 21 59 249 9 0 0 0 0 390 1 2468 0.26
Surin 21 32 35 55 83 404 861 1 0 0 0 0 1502 2 109.06 0.13
Chaiyaphum 8 5 20 36 38 166 392 24 0 0 0 0 689 0 61.32 0.00
ZONE 10 42 79 135 275 503 1213 2343 91 0 0 0 0 4681 0 102.05 0.00
Si Sa Ket 14 14 18 31 84 288 563 59 0 0 0 0 1071 0 7345 0.00
Ubon Ratchathani 20 46 96 191 302 660 1207 5 0 0 0 0 2521 0 135.31 0.00
Yasothon 3 14 6 14 15 44 328 25 0 0 0 0 49 0 84.09 0.00
Amnat Charoen 0 2 4 1 1 4 0 0 0 0 0 104 0 27.64 0.00
Mukdahan 5 3 1 28 81 200 200 2 0 0 0 0 530 0 150.91 0.00
Southern Region 921 961 1040 974 1190 2366 3297 205 0 0 0 0 10954 15 115.55 0.14
ZONE 11 342 357 357 370 465 968 1321 77 0 0 0 0 4257 17 94.87 0.16
Nakhon Si Thammarat 71 99 8 84 93 217 34 3 0 0 0 0 992 2 64.00 0.20
Krabi 58 60 61 51 69 210 244 13 0 0 0 0 766 1 160.06 0.13
Phangnga 27 34 48 48 72 9% 8 0 0 0 0 0 46 0 15142 000
Phuket 64 5 58 60 65 157 187 15 0 0 0 0 662 0 158.89 0.00
Surat Thani 47 50 47 33 57 122 219 17 0 0 0 0 592 3 55.32 0.51
Ranong 27 19 9 2 10 20 14 0 0 0 0 0 101 0 51.94 0.00
Chumphon 48 39 51 92 99 147 261 1 0 0 0 0 738 1 144.89 0.14
ZONE 12 579 604 683 604 725 1398 1976 128 0 0 0 0 6697 8 134.13 0.12
Songkhla 245 226 25 232 298 634 962 82 0 0 0 0 2935 3 205.23 0.10
Satun 717 31 3% 104 122 141 0 0 0 0 466 2 143.62 0.43
Trang 4 28 39 3B 60 1256 120 0 0 0 0 443 2 69.20 0.45
Phatthalung 9 5 37 31 37 8 115 0 0 0 0 41 0 7670 000
Pattani 87 98 104 8 56 123 234 21 0 0 0 0 808 0 111.02 0.00
Yala 62 62 61 62 81 201 252 13 0 0 0 0 794 1 146.91 0.13
Narathiwat 105 115 149 124 89 109 152 7 0 0 0 0 850 0 105.32 0.00
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C = Cases

D = Deaths
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