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An evaluation of real-world COVID-19 vaccine effectiveness in four omicron-affected
provinces in Thailand, January 2022

Authors: Nirandorn Yimchoho?, Panithee Thammawijayal, Kritchavat Ploddi?, Rapeepong Suphanchaimatl’z,
Natthaprang Nit’cayasoot1

! Division of Epidemiology, Department of Disease Control, Ministry of Public Health, Thailand

2 International Health Policy Program (IHPP), Ministry of Public Health, Thailand
Abstract
Background: In January 2022, Thailand encountered a significant surge in the Omicron variant, which covered
approximately 80% of the tested samples. Despite this increase, the proportion of individuals who received the
third dose of the vaccine remained relatively low (32.3%). At the time of the study, it is uncertain whether
infection with Omicron variant causes more severe symptoms compared to infections with other variants, such as
Delta. Additionally, there is limited knowledge on the Omicron variant’s ability to evade the immunity which
could potentially impact the effectiveness of public health measures, vaccines, and therapeutics. This study aims
to assess the COVID-19 vaccine effectiveness in four provinces with reported cluster of Omicron variant including
Kalasin, Chon Buri, Chiang Mai, and Ubon Ratchathani provinces.
Methods: We employed a Test-negative case—-control study to investigate the population exposed to SARS-CoV-2 and
tested for the agent across four provinces, namely Kalasin, Chonburi, Chiang Mai, and Ubon Ratchathani, during
1 to 31 January 2022. Secondary data from the Co-Lab database of the Department of Medical Sciences was
linked with the MOPH-IC vaccination database of the Office of the Permanent Secretary for Public Health. An
infected individual (case) was defined as an individual diagnosed with SARS-CoV-2 through Real-Time Polymerase
Chain Reaction during the study period, with no history of infection in the preceding three months. While a
control was defined as an individual with no history of SARS-CoV-2 detection since March 2021. Descriptive
statistics, including numbers and percentages, were analyzed alongside inferential statistics, logistic regression
analysis, to calculate the odds ratio (OR) and a 95% confidence interval by controlling for age group variables
(0-11 years old, 12-17 years, 18-59 years, and 60-120 years). Then, the vaccine effectiveness was computed using

the formula (1-OR) *100%.

Results: Of the total 4,127 population, 526 cases and 3,611 controls were identified. The age group and vaccination
status of cases and controls was similar, with 18-59 years of age being the most common age group (89% and
95%, respectively), and receiving two doses of the vaccine (60% and 56%, respectively). Vaccine effectiveness
revealed that two-dose vaccination conferred low effectiveness at 22% (2%-38%); however, three-dose and
four-dose vaccination conferred high effectiveness of 72% (57%-82%) and 85% (60%-95%). A booster or third
dose of any vaccine had comparable effectiveness, ranging from 64%-80%.

Conclusion: The Ministry of Public Health should continue to accelerate vaccination in all service forms to ensure

timely administration of booster vaccines in response to the current situation.

Keywords: vaccine effectiveness, omicron strain, COVID-19 vaccine, Thailand
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Reported cases of diseases under surveillance 506, 29" week
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Epidemiological informatics unit, Division of Epidemiology
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 29 week 2023

2023 Case* Mean** Cumulative
Disease Week 26 Week 27 Week 28 Week 29 (Current  (2018-2022) 2023

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 0 2 0
Influenza 3513 4217 4732 3218 15680 9225 78158 0
Meningococcal Meningitis 0 0 0 0 0 2 10 1
Measles 4 7 10 3 24 161 208 0
Diphtheria 0 0 0 0 0 1 0 0
Pertussis 1 0 1 0 2 6 10 0
Pneumonia (Admitted) 4573 4632 3973 2480 15658 15789 148866 144
Leptospirosis 63 73 108 39 283 211 1650 18
Hand, foot and mouth disease 1731 1956 2006 1285 6978 7338 26331 0
Total D.H.F. 4502 5005 4689 2036 16232 9908 46855 a1
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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-July 26, 2023)

2023 CASE CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATE PER FATALITY
2L 5 JAN FEB MAR APR MAY JUN JUL AUG SEP( OCT N(IV DEC TOTAL TOTAL 100,000.00 RATE
C C C C C C C C C C C C C D POP. (%)
Total 4422 3248 3703 3936 5478 13543 12525 0 0 0 0 0 46855 41 70.80 0.09
Northern Region 366 259 391 667 1281 3835 3436 0 0 0 0 0 10235 4 85.16 0.04
ZONE 1 172 119 174 364 929 2952 2670 0 0 0 0 0 7380 3 125.61 0.04
Chiang Mai 91 48 57 91 181 893 360 0 0 0 0 0 1721 2 96.31 0.12
Lamphun 4 4 5 5 3 17 46 0 0 0 0 0 84 0 20.92 0.00
Lampang 4 4 15 18 79 164 127 0 0 0 0 0 M1 0 56.55 0.00
Phrae 6 1 4 14 89 165 172 0 0 0 0 0 451 0 103.45 0.00
Nan 24 27 58 153 280 559 269 0 0 0 0 0 1370 0 287.63 0.00
Phayao 6 1 3 29 68 158 139 0 0 0 0 0 404 0 86.71 0.00
Chiang Rai 14 16 14 26 91 741 1425 0 0 0 0 0 2321 0 179.45 0.00
Mae Hong Son 23 18 18 28 138 255 132 0 0 0 0 0 612 1 214.56 0.16
ZONE 2 104 55 93 193 261 643 584 0 0 0 0 0 1933 1 54.67 0.05
Uttaradit 7 5 7 5 19 41 40 0 0 0 0 0 124 0 21.71 0.00
Tak 59 19 40 103 156 368 253 0 0 0 0 0 90 1 147.01 0.10
Sukhothai 3 3 16 29 18 67 60 0 0 0 0 0 19 0 3341 0.00
Phitsanulok % 21 19 48 44 8 132 0 0 0 0 0 38 0 4573 0.00
Phetchabun 7 71 8 24 79 99 0 0 0 0 0 25 0 23.98 0.00
ZONE 3 104 105 149 130 96 252 193 0 0 0 0 0 1029 0 35.14 0.00
Chai Nat 14 20 25 20 5 12 1N 0 0 0 0 0 107 0 3329 0.00
Nakhon Sawan 50 59 62 33 24 72 715 0 0 0 0 0 375 0 36.14 0.00
Uthai Thani 8 10 26 21 25 ¥ R 0 0 0 0 0 158 0 48.54 0.00
Kamphaeng Phet 2 13 23 32 30 8 32 0 0 0 0 0 22 0 32.53 0.00
Phichit 10 3 13 24 12 52 43 0 0 0 0 0 157 0 29.58 0.00
Central Region* 2920 1764 1856 1570 1746 3624 3217 0 0 0 0 0 16697 19 73.10 0.11
Bangkok 1125 563 559 404 238 357 309 0 0 0 0 0 3555 4 63.96 0.11
ZONE 4 435 257 369 229 154 380 354 0 0 0 0 0 2178 4 40.24 0.18
Nonthaburi 144 73 107 54 30 76 89 0 0 0 0 0 573 0 44,67 0.00
Pathum Thani 191 111 133 108 57 96 88 0 0 0 0 0 784 3 66.26 0.38
P.Nakhon S.Ayutthaya 43 24 57 32 24 61 83 0 0 0 0 0 324 1 39.52 0.31
Ang Thong 9 6 15 2 1 5 7 0 0 0 0 0 45 0 16.32 0.00
Lop Buri 29 15 18 7 1 8 11 0 0 0 0 0 89 0 12.01 0.00
Sing Buri 0 1 7 4 0 0 0 0 0 0 0 0 12 0 5.85 0.00
Saraburi 15 17 21 15 29 79 21 0 0 0 0 0 203 0 31.53 0.00
Nakhon Nayok 4 10 5 7 12 5 55 0 0 0 0 0 148 0 56.87 0.00
ZONE 5 635 400 344 366 283 517 522 0 0 0 0 0 3067 4 57.51 0.13
Ratchaburi 92 47 54 65 47 95 27 0 0 0 0 0 427 0 49.15 0.00
Kanchanaburi 28 21 23 39 29 75 56 0 0 0 0 0 2110 30.35 0.00
Suphan Buri 69 47 42 26 10 9 29 0 0 0 0 0 22 0 2172 0.00
Nakhon Pathom 169 97 65 38 16 48 40 0 0 0 0 0 473 0 51.33 0.00
Samut Sakhon 173 112 75 80 41 69 8 0 0 0 0 0 632 0 107.76 0.00
Samut Songkhram 6 11 2 10 9 18 37 0 0 0 0 0 9 0 48.58 0.00
Phetchaburi 65 42 62 66 93 140 148 0 0 0 0 0 616 1 127.66 0.16
PrachuapKhirikhan 33 23 21 42 38 63 103 0 0 0 0 0 323 3 58.52 0.93
ZONE 6 711 524 559 551 1066 2358 2021 0 0 0 0 0 7790 7 125.27 0.09
Samut Prakan 235 165 140 101 53 123 82 0 0 0 0 0 899 0 66.40 0.00
Chon Buri 265 166 136 114 195 450 485 0 0 0 0 0 1811 2 114.96 0.11
Rayong 109 112 114 105 217 513 474 0 0 0 0 0 1644 1 220.25 0.06
Chanthaburi 31 3 94 89 216 567 508 0 0 0 0 0 1536 4 286.54 0.26
Trat 31 14 34 87 325 378 160 0 0 0 0 0 1029 0 450.41 0.00
Chachoengsao 7 9 16 4 11 34 4 0 0 0 0 0 125 0 17.30 0.00
Prachin Buri 20 17 18 32 30 18 153 0 0 0 0 0 455 0 92.01 0.00
Sa Kaeo 13 10 7 19 19 108 115 0 0 0 0 0 291 0 51.83 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-July 26, 2023)

2023 CASE CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATE PER FATALITY
REICHINCRAES JAN FEB MAR APR MAY JUN JUL AUG SEP( OCT NC;V DEC TOTAL TOTAL 100,000.00 RATE
C C C C C C C C C C C C C D POP. (%)
NORTH-EASTERNREGION 209 265 411 727 1263 3726 3843 0 0 0 0 0 10444 6 47.83 0.06
ZONE 7 60 76 129 155 187 688 626 0 0 0 0 0 1921 2 38.29 0.10
Khon Kaen 16 14 28 44 40 157 76 0 0 0 0 0 375 0 20.92 0.00
Maha Sarakham 21 27 34 31 54 192 173 0 0 0 0 0 532 1 55.94 0.19
Roi Et 7 19 28 32 45 203 232 0 0 0 0 0 566 1 43.63 0.18
Kalasin 16 16 39 48 48 136 145 0 0 0 0 0 48 0 45.88 0.00
ZONE 8 42 35 36 124 348 845 723 0 0 0 0 0 2153 1 39.02 0.05
Bungkan 1 4 1 5 48 73 57 0 0 0 0 0 189 1 44.78 0.53
Nong Bua Lam Phu 5 2 10 22 49 150 317 0 0 0 0 0 555 0 108.99 0.00
Udon Thani 15 14 12 21 40 72 38 0 0 0 0 0 212 0 13.53 0.00
Loei 6 9 6 25 82 194 69 0 0 0 0 0 391 0 61.21 0.00
Nong Khai 8 2 2 3 3 48 55 0 0 0 0 0 121 0 23.40 0.00
Sakon Nakhon 3 3 2 6 30 63 80 0 0 0 0 0 187 0 16.31 0.00
Nakhon Phanom 4 1 3 42 96 245 107 0 0 0 0 0 498 0 69.44 0.00
ZONE 9 64 70 105 167 210 911 949 0 0 0 0 0 2476 3 36.87 0.12
Nakhon Ratchasima 28 24 33 58 68 291 266 0 0 0 0 0 768 1 29.16 0.13
Buri Ram 7 10 17 18 21 56 135 0 0 0 0 0 264 0 16.70 0.00
Surin 21 31 35 55 83 399 347 0 0 0 0 0 971 2 70.50 0.21
Chaiyaphum 8 5 20 36 38 165 201 0 0 0 0 0 473 0 42.10 0.00
ZONE 10 43 84 141 281 518 1282 1545 0 0 0 0 0 3894 0 84.89 0.00
Si Sa Ket 15 19 22 36 98 347 424 0 0 0 0 0 9%1 0 65.91 0.00
Ubon Ratchathani 20 46 96 192 302 669 706 0 0 0 0 0 2031 0 108.75 0.00
Yasothon 3 14 7 14 15 44 246 0 0 0 0 0 343 0 64.24 0.00
Amnat Charoen 0 2 5 11 21 2 19 0 0 0 0 0 80 0 21.26 0.00
Mukdahan 5 3 11 28 8 200 150 0 0 0 0 0 479 0 136.39 0.00
Southern Region 927 960 1045 972 1188 2358 2029 0 0 0 0 0 9479 12 99.99 0.13
ZONE 11 347 357 359 370 464 957 811 0 0 0 0 0 3665 5 81.68 0.14
Nakhon Si Thammarat 71 99 83 84 94 215 199 0 0 0 0 0 845 2 5451 0.24
Krabi 58 60 61 49 69 209 169 0 0 0 0 0 675 0 141.05 0.00
Phangnga 27 34 48 48 67 83 33 0 0 0 0 0 340 0 126.81 0.00
Phuket 65 56 59 60 65 157 109 0 0 0 0 0 5711 0 137.05 0.00
Surat Thani 47 50 47 33 57 122 121 0 0 0 0 0 477 3 4458 0.63
Ranong 31 19 10 4 13 23 13 0 0 0 0 0 M3 0 58.11 0.00
Chumphon 48 39 51 92 99 148 167 0 0 0 0 0 644 0 126.44 0.00
ZONE 12 580 603 686 602 724 1401 1218 0 0 0 0 0 5814 7 116.45 0.12
Songkhla 245 226 256 231 298 634 614 0 0 0 0 0 2504 2 175.10 0.08
Satun 7 18 40 36 104 123 89 0 0 0 0 0 4“7 2 128.52 0.48
Trang 34 28 39 3 60 125 60 0 0 0 0 0 81 2 59.51 0.52
Phatthalung 39 5 37 31 36 86 78 0 0 0 0 0 363 0 69.43 0.00
Pattani 87 98 104 85 56 123 144 0 0 0 0 0 697 0 95.77 0.00
Yala 62 62 61 60 81 201 156 0 0 0 0 0 683 1 126.37 0.15
Narathiwat 106 115 149 124 89 109 77 0 0 0 0 0 769 0 95.29 0.00
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C = Cases

D = Deaths
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