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Evaluation of COVID-19 vaccine effectiveness in Health Region 4, Thailand, January-April 2022
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Abstract

Background: Thailand has mandated COVID-19 vaccination to attain herd immunity, reduce outbreaks, and
minimize severe cases and deaths. This study assesses vaccine effectiveness in Health Region 4, Thailand, from
January to April 2022.

Methods: The study employed a test-negative case-control design, utilizing data from diverse sources, including
the Co-lab database of the Department of Medical Sciences, which contains information on individuals who have
been tested for COVID-19, data on the hospitalization status of COVID-19 patients from the Department of Medical
Services. Additionally, data on COVID-19 mortality from the Department of Disease Control, and information on
COVID-19 vaccination from the Office of the Permanent Secretary, Ministry of Public Health. We analyzed data
using descriptive and inferential statistics, and we employed multiple logistic regression methods adjusting for
age group and test rationales. We calculated the adjusted odds ratio (adjusted OR) and 95% confidence interval
(C1). Vaccine effectiveness was calculated using (1-adjusted OR) *100%.

Results: Among 247,046 individuals, 101,239 were infected, 28.8% experienced severe symptoms, and 10.0% died,

while 145,807 were non-infected. The majority of severe cases and deaths occurred in the unvaccinated group,
constituting 47.3% and 51.0%, respectively. In addition, primarily were among the elderly. We found that receiving
four doses of vaccine had low effectiveness in preventing COVID-19 infection, at 35.3% (95% Cl: 31.8-38.6).
However, the vaccine effectiveness against severe symptoms was high, increasing with the number of vaccine
doses administered. Two doses and three doses effectiveness were 82.0% (95% Cl: 77.0-86.0) and 96.0% (95%
Cl: 94.0-98.0), respectively, in preventing severe symptoms. Vaccine effectiveness in the age group of 18-59 years
and = 60 years showed similarly high effectiveness in preventing severe symptoms and death, with two doses and
three doses of the vaccine being effective at 68.0-92.0% and 88.0-99.0%, respectively. The vaccine effectiveness
of two and three doses against death were around 76.0-92.0% and 81.0-99.0%, respectively. Regarding the
effectiveness of three-dose vaccine regimen in preventing severe symptoms, the vaccine effectiveness is equally
high regardless of the specific brand used.

Conclusion: Although the effectiveness of the COVID-19 vaccine against infection was low, receiving two or more
doses of the vaccine was still highly effective in preventing severe symptoms and death, especially with three
doses. Therefore, people, especially the elderly, should be vaccinated with at least two doses and should consider
obtaining booster doses to increase the effectiveness. Furthermore, as the level of immunity and effectiveness
of the vaccine may decrease over time, and with the emergence of new COVID-19 mutations, it is crucial to
regularly evaluate the vaccine’s effectiveness to ensure its continued effectiveness in preventing severe

symptoms and death.

Keywords: vaccine, COVID-19, SARS-CoV-2, effectiveness, Thailand
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Reported cases of diseases under surveillance 506, 39 week
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 39 week 2023

2023 Case* Mean** Cumulative
Disease Week 36 Week 37 Week 38 Week 39 (Current (2018-2022) 2023

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 0 4 0
Influenza 24233 28178 27636 14087 94134 15454 248322 2
Meningococcal Meningitis 1 1 1 0 3 1 17 1
Measles 12 11 3 1 27 294 273 0
Diphtheria 0 1 0 0 1 1 4 0
Pertussis 3 1 1 0 5 7 17 1
Pneumonia (Admitted) 6715 6814 6193 3277 22999 19635 211775 194
Leptospirosis 95 108 16 28 307 262 2817 32
Hand, foot and mouth disease 2260 2397 1940 1072 7669 7673 49174 0
Total D.H.F. 5112 4638 3234 1245 14229 6909 106548 101
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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-October 6, 2023)

2023 CASE CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATE PER FATALITY
REPORTING AREAS 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 4511 3313 3757 4008 5571 13974 27003 28425 15959 27 0 0 106548 101 161.12 0.09
Northern Region 368 260 391 673 1283 3872 8352 7806 3974 9 0 0 26988 14 225.01 0.05
ZONE 1 174 121 174 369 931 2982 6705 5994 2746 4 0 0 20200 9 344.17 0.04
Chiang Mai 91 49 57 95 181 904 2107 1805 740 0 0 0 6029 7 336.64 0.12
Lamphun 4 5 4 5 3 18 105 220 203 0 0 0 57 0 141.63 0.00
Lampang 4 4 16 18 79 172 384 492 239 0 0 0 1408 0 195.09 0.00
Phrae 6 1 4 14 89 165 279 286 131 0 0 0 975 0 225.37 0.00
Nan 24 27 58 153 282 567 690 555 322 1 0 0 2679 0 563.75 0.00
Phayao 6 1 3 29 68 159 260 370 184 2 0 0 1082 0 233.71 0.00
Chiang Rai 17 16 14 27 91 742 2604 2036 803 1 0 0 6351 0 488.90 0.00
Mae Hong Son 22 18 18 28 138 255 276 230 124 0 0 0 109 2 387.29 0.18
ZONE 2 104 55 93 194 261 649 1219 1092 679 1 0 0 4341 5 123.14 0.12
Uttaradit 7 5 7 5 18 4 77 9 76 0 0 0 3% 0 75.36 0.00
Tak 51 19 40 104 156 375 551 308 126 0 0 0 1730 2 254.28 0.12
Sukhothai 3 3 16 29 19 65 155 302 254 1 0 0 847 1 145.16 0.12
Phitsanulok B 21 19 48 44 88 204 183 140 0 0 0 783 1 92.56 0.13
Phetchabun 7 7 8 24 80 232 200 83 0 0 0 652 1 66.81 0.15
ZONE 3 104 105 150 130 96 256 473 786 612 4 0 0 2116 0 93.21 0.00
Chai Nat 14 21 26 2 5 15 45 66 63 0 0 0 215 0 86.11 0.00
Nakhon Sawan 50 59 62 33 24 75 141 217 169 0 0 0 830 0 80.43 0.00
Uthai Thani 8 10 26 20 25 35 65 152 105 0 0 0 446 0 13745 0.00
Kamphaeng Phet 2 12 23 3 30 79 136 215 197 4 0 0 71 0 105.71 0.00
Phichit 10 3 13 24 12 52 8 136 78 0 0 0 414 0 78.46 0.00
Central Region* 2987 1812 1904 1603 1783 3826 6863 9098 6349 6 0 0 36236 42 158.66 0.12
Bangkok 1126 562 559 404 237 359 936 1597 1257 0 0 0 7037 5 127.68 0.07
ZONE 4 439 259 374 230 164 434 1087 1647 1070 0 0 0 5704 11 105.14 0.19
Nonthaburi 143 72 109 53 31 74 157 241 197 0 0 0 1077 2 83.34 0.19
Pathum Thani 192 108 133 106 55 96 254 479 340 0 0 0 1763 6 147.43 0.34
P.Nakhon S.Ayutthaya 42 26 57 32 24 61 170 338 189 0 0 0 939 1 114.45 0.11
Ang Thong 9 6 15 2 1 5 9 31 2 0 0 0 9% 0 35.81 0.00
Lop Buri 2 15 2 9 11 5 121 1271 67 0 0 0 454 0 61.57 0.00
Sing Buri 0 1 7 4 0 4 2 8 2 0 0 0 28 0 13.75 0.00
Saraburi 17 210 21 17 30 82 223 282 187 0 0 0 886 0 138.16 0.00
Nakhon Nayok 4 10 5 712 61 151 141 68 0 0 0 459 2 176.25 0.44
ZONE5 660 422 361 377 282 549 1276 1811 1498 1 0 0 7237 8 135.76 0.11
Ratchaburi 92 48 55 67 47 112 310 510 362 1 0 0 1604 2 185.00 0.12
Kanchanaburi 28 21 25 39 29 80 154 135 88 0 0 0 59 0 66.99 0.00
Suphan Buri 69 47 42 26 10 9 46 84 74 0 0 0 407 0 48.86 0.00
Nakhon Pathom 169 97 65 38 16 48 90 209 257 0 0 0 %9 0 107.26 0.00
Samut Sakhon 197 132 86 87 42 77 161 223 178 0 0 0 183 1 201.15 0.08
Samut Songkhram 7N 2 10 9 18 78 146 130 0 0 0 411 0 216.15 0.00
Phetchaburi 65 43 64 68 91 143 245 279 265 0 0 0 1263 1 261.54 0.08
PrachuapKhiriKhan 33 23 22 42 38 62 192 225 144 0 0 0 781 4 141.17 0.51
ZONE 6 748 548 584 572 1100 2469 3519 3977 2461 5 0 0 15983 18 255.66 0.11
Samut Prakan 234 164 139 101 53 124 150 292 327 0 0 0 1584 2 116.61 0.13
Chon Buri 303 185 163 130 221 505 854 1086 760 0 0 0 4207 4 264.72 0.10
Rayong 109 118 113 109 219 516 786 976 545 2 0 0 3493 3 46243 0.09
Chanthaburi 31 31 94 90 216 570 780 620 280 0 0 0 2112 5 505.64 0.18
Trat 31 14 34 87 33 421 330 247 94 0 0 0 1589 1 696.65 0.06
Chachoengsao 7 9 16 4 11 34 8 238 135 2 0 0 541 2 7458 0.37
Prachin Buri 20 17 18 31 30 190 320 265 122 0 0 0 1013 0 204.01 0.00
SaKaeo 1310 720 19 109 214 253 198 1 0 0 844 1 150.07 0.12
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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-October 6, 2023)

2023 CASE CASE

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY
RIS (S — e e e e 10000000 RATE
c_c ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ Cc _¢c Cc D _ Po (%)
NORTH-EASTERNREGION 217 271 408 734 1265 3865 8264 7615 3256 2 0 0 25897 10 118.77 0.04
ZONE 7 60 77 128 156 193 738 1505 1489 812 0 0 0 5158 2 103.13 0.04
Khon Kaen 15 14 28 44 40 182 325 369 209 0 0 0 1226 0 68.58 0.00
Maha Sarakham 22 21 33 32 54 206 428 435 222 0 0 0 1459 1 154.15 0.07
Roi Et 719 28 32 44 210 480 411 258 0 0 0 1489 1 115.11 0.07
Kalasin 16 17 39 48 55 140 272 274 123 0 0 0 984 0 101.04 0.00
ZONE 8 42 38 34 131 344 899 1558 1428 606 1 0 0 5081 2 92.18 0.04
Bungkan 1 5 0 5 48 71 151 116 102 0 0 0 499 1 118.29 0.20
Nong Bua Lam Phu 5 2 10 22 49 151 476 551 230 1 0 0 1497 0 294.30 0.00
Udon Thani 16 15 12 27 40 80 69 125 48 0 0 0 432 0 27.61 0.00
Loei 5 10 5 25 79 19 286 269 119 0 0 0 994 1 155.79 0.10
Nong Khai 8 2 2 3 3 50 118 89 20 0 0 0 295 0 57.14 0.00
Sakon Nakhon 3 3 2 6 30 67 150 72 38 0 0 0 MM 0 32.38 0.00
Nakhon Phanom 4 1 3 43 95 284 308 206 49 0 0 0 93 0 138.52 0.00
ZONE 9 72 74 106 171 214 948 2459 2635 1089 0 0 0 7768 5 115.85 0.06
NakhonRatchasima 35 26 34 61 71 300 701 878 420 0 0 0 2526 1 95.97 0.04
Buri Ram 8§ 1 17 18 21 75 389 515 143 0 0 0 197 1 75.84 0.08
Surin 21 32 35 5 84 408 974 854 256 0 0 0 27120 2 197.88 0.07
Chaiyaphum 8 5 20 36 38 165 395 388 270 0 0 0 1325 1 118.29 0.08
ZONE 10 43 82 140 276 514 1280 2742 2063 749 1 0 0 7890 1 172.08 0.01
Si Sa Ket 14 16 21 31 91 331 709 553 190 0 0 0 1956 1 134.33 0.05
Ubon Ratchathani 20 47 97 192 306 682 1417 1141 365 0 0 0 4267 0 228.28 0.00
Yasothon 3 14 6 14 15 44 330 199 160 1 0 0 786 0 147.61 0.00
Amnat Charoen 0 2 5 1 21 23 8 5 0 0 0 0 2000 5348 0.00
Mukdahan 6 3 1 28 81 200 203 114 34 0 0 0 680 0 193.44 0.00
Southern Region 939 970 1054 998 1235 2411 3524 3906 2380 10 0 0 174271 35 183.55 0.20
ZONE 11 348 359 359 373 474 998 1480 1493 910 3 0 0 6797 19 151.38 0.28
Nakhon Si Thammarat 70 99 8 8 98 228 391 550 385 3 0 0 1992 6 128.74 0.30
Krabi 58 62 61 51 68 208 244 147 73 0 0 0 972 3 202.62 0.31
Phangnga 27 34 48 48 73 111 128 81 45 0 0 0 505 0 22224 0.00
Phuket 67 5 59 60 65 159 189 193 M3 0 0 0 91 2 2072 021
Surat Thani 47 50 47 33 57 122 223 221 1M1 0 0 0 91 5 87.69 0.53
Ranong 31 19 10 4 13 23 20 17 7 0 0 0 144 0 74.07 0.00
Chumphon 48 39 51 92 100 147 285 284 146 0 0 0 1192 3 233.99 0.25
ZONE 12 591 611 695 625 761 1413 2044 2413 1470 7 0 0 10630 16 212.40 0.15
Songkhla 247 226 259 233 301 636 963 1263 719 2 0 0 4849 5 338.78 0.10
Satun § 17 37 3% 10 123 144 67 17 0 0 0 958 3 171.66 0.54
Trang 4 28 39 42 80 128 160 163 63 0 0 0 737 2 115.34 0.27
Phatthalung 47 65 45 44 43 91 123 167 42 0 0 0 667 1 127.76 0.15
Pattani 87 98 103 8 57 124 234 297 228 4 0 0 1317 2 180.10 0.15
Yala 62 62 61 62 81 201 258 230 189 0 0 0 1206 1 22164 0.08
Narathiwat 106 115 151 124 89 110 162 226 212 1 0 0 1296 2 159.63 0.15
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C = Cases

D = Deaths
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