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Effectiveness of Covid-19 Vaccine against Covid-19 Infection in Omicron Pandemic

Period of Nakhon Phanom Provincial Hospital, Thailand: A Test-negative design Study

Suriya Naosri®, Kriengkrai Prasert?, Prabda Praphasiri®, Ratchadaporn Ungchareon®
'Faculty of Public Health, Kasetsart University, Chalermphrakiat Sakon Nakhon Province

Campus “Nakhon Phanom Hospital

Abstract
Background: Since the rollout of COVID-19 vaccines, the test-negative design has become a
common method to estimate the real-world vaccine effectiveness (VE) of COVID-19 vaccines,

to find information to use in making decisions in public health in the real world situation.

Methods: Analysis of vaccine effectiveness from database of patients receiving treatment at
Nakhon Phanom Hospital who had symptoms and were tested for COVID-19 by RT-PCR (Real-
time Reverse Transcription Polymerase Chain Reaction) with a test-negative design to compare
the chances of testing finding the cause of COVID-19 in people who have been vaccinated
and who have not been vaccinated against COVID-19. To find the effectiveness of the vaccine
using the formula VE (vaccine effectiveness) = (1 - adjusted Odds ratio) x 100 with control of
confounding variables by weighted propensity score for vaccination. We estimate VE value
based on numbers of doses and type of vaccine. Statistical significance level set at p-value <

0.05

Results: During the COVID-19 outbreak of Omicron-predominant periods (January 2022 -
September 2023), there were 44,714 patients receiving treatment at Nakhon Phanom Hospital
and received RT-PCR tests. Of those, 18,261 patients (41%) received the COVID-19 vaccine.
Most patients were female (60%), had an average age of 43 years, and 12% had underlying
health conditions. RT-PCR results found 10,166 SAR-CoV-2 infections (23%). Patients in RT-PCR
tests positive group, 71% received the vaccine, and RT-PCR tests negative was found in 34,548
patients. In this group, 81% received the vaccine. Those patients who received 4 doses of

vaccine found the effectiveness of the vaccine to against disease to be greater than those
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who received 3 doses or less, VE = 72% (95% confidential interval, Cl; 70%, 73%). VE get
higher in people aged 60 years and over compared to those aged 18-59 years, VE = 83% (95%
Cl; 77%, 87%) and 70% (95% Cl; 68%, 82%), respectively. Those who received two doses of
the vaccine, either the same type or a different type, VE were less than 50% effectiveness at

against infection, while the inactivated booster vaccine had a high effectiveness in 62%
Conclusions: Our result showed receiving vaccine more doses will increase VE against covid-
19 infection, especially booster dose received. However, In the future, more specific studies

should be conducted, to see the effectiveness of various types of vaccines.

Keywords: Effectiveness, Vaccine, COVID-19, Test-negative design
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M99 1: anwaueily daauen1sandadu Covid-19 vesUiennsranuuazlinuie SARS-CoV-2 i

SUNTSNETILSINYIUIAUATNUY (UNF1AN 2565-AU8N8U 2566)

Total Covid-19 status SMD? Covid-19 vaccination status SMD?
Cases* Controls Unvaccinated 2 doses 3 doses 4 doses
Positive  Negative
SARS- SARS-
CoV-2 CoV-2
result result
n n n n n n n
(column (row (row %)° (row %)° (row (row (row
%) %)° %)° %)° %)°
N 44,714 10,166 34,548 9,632 18,261 9,394 3,299
Al
(100) (23) (77) (22) (41) (21) (7
Gender
17,846 3,311 14,535 4,101 7,438 3,653 828
-Male 0.197 0.163
(40) (19) (81) (23) (42) (21) (5)
26,868 6,855 20,013 5,531 10,823 5,741 2,471
-Female
(60) (25) (75) (21) (40) (21) )
Age (years)
43 a4 a2 ar 42 a2 38
-Mean (SD) -0.151 0.420
(16) (16) (16) (17) (16) (15) (11)
42 45 41 a7 40 41 37
-Median (IQR)
(29, 54) (31, 56) (28, 54) (33, 59) (27,54) (29, 53) (28, 46)
Age group
37,158 8,203 28,955 1,272 15,306 8,019 3,247
-18 — 59 years -0.082 0.394
(83) (22) (78) (20) (41) (22) )
-60 years and 7,556 1,963 5,593 2,360 2,955 15774} 52
older (11) (25) (75) (31) (39) (18) (1)
Comorbidity
5,383 556 4,827 948 2,286 1,399 344
-Yes 0.290 -0.086
(12) (10) (90) (18) (43) (26) (6)
39,331 9,610 29,721 8,684 15,975 7,995 2,955
-No
(88) (24) (76) (22) (41) (20) (8)
Vaccine product received for primary series
6,831 1,641 5,190 6,831
Homologous 0.170 - - - -
(42) (24) (76) (100)
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Total Covid-19 status SMD? Covid-19 vaccination status SMD?
Cases* Controls Unvaccinated 2 doses 3 doses 4 doses
Positive  Negative
SARS- SARS-
CoV-2 CoV-2
result result
n n n n n n n
(column (row (row %) (row %)° (row (row (row
%) %)° %)° %)° %)°
3,264 785 2,479 3,264
-Inactivated 0.147 - - - -
(25) (24) (76) (100)
1,856 461 1,395 1,856
-Viral Vector 0.109 - - - -
(16) (25) (75) (100)
1,711 395 1,316 1,711
-mRNA 0.138 - - - -
(15) (23) 77) (100)
11,430 2,524 8,906 11,430
Heterologous 0.229 - - - -
(54) (22) (78) (100)
Vaccine product received for last booster dose
7 1 6 0.023 - - 7 - -
-Inactivated
(0.07) (14) (86) (100)
2,896 544 2,352 0.265 - - 2,848 48 -
-Viral Vector
(23) (19) (81) (98) (2)
9,790 1,827 7,963 0.334 - - 6,539 3,251 -
-mRNA
(50) (19) (81) (67) (33)

*SMD = standardized mean difference

Prow percent.

*Positive for RT-PCR confirmed SARS-CoV-2 infection between omicron period started from January 2022

until September 2023.
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FaFuduau 4 W e 2 ngu leengueny 60 JaulU wuuszansuaiadugandi Ao 83% (95% CI.

77%, 87%) luvauzingueny 18-59 T wuuszAvidwaTadu 70% (95% CI: 68%, 72%) (AN514 2)

A1519 2 UszansSuavesindulain-19 Tunistdesiunisintalain-19 Nudunanie RT-PCR 974uN

AUTNUAINYDTIRTUNLITU wazuUINUNGNDTY (UNT1AL 2565-UeBl 2566)

No. of Positive for Crude odd Adjusted Adjusted VE p—valueB
patients SAR-CoV2 ratio odd ratio (95% ClI)
no. (%) (95% CI)° (95% CI)°
-Unvaccinated 9,632 2,977 (31) Ref. Ref. Ref. =
0.66 (0.63, 0.64 (0.61,
-2 doses 18,261 4,165 (23) 36% (34%, 39%) <0.001
0.70) 0.66)
0.59 (0.56, 0.59 (0.56,
-3 doses 9,394 1,971 (21) 41% (38%, 44%) <0.001
0.63) 0.62)
0.31 (0.28, 0.28 (0.27-
-4 doses 3,299 401 (12) 72% (70%, 73%) <0.001
0.35) 0.30)
Age group
18 - 59 years
-Unvaccinated 7,272 2,177 (30) Ref. Ref. Ref. -
0.68 (0.64, 0.65 (0.62,
-2 doses 15,306 3,448 (23) 35% (32%, 38%) <0.001
0.73) 0.68)
0.62 (0.57, 0.62 (0.59,
-3 doses 8,019 1,672 (21) 38% (35%, 41%) <0.001
0.66) 0.65)
0.32 (0.29, 0.30 (0.28,
-4 doses 3,247 392 (12) 70% (68%, 72%) <0.001
0.36) 0.32)
60 years and older
-Unvaccinated 2,360 800 (34) Ref. Ref. Ref. =
0.63 (0.55, 0.57 (0.52,
-2 doses 2,955 717 (24) 43% (38%, 48%) <0.001
0.70) 0.62)
0.54 (0.47, 0.48 (0.43,
-3 doses 1,375 299 (22) 52% (47%, 57%) <0.001
0.63) 0.53)
-4 doses 52 9 (17) 0.41 (0.20, 0.17 (0.13, 83% (77%, 87%) <0.001
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No. of Positive for Crude odd Adjusted Adjusted VE p—valueB
patients SAR-CoV2 ratio odd ratio (95% CI)
no. (%) (95% CI)° (95% CI)°
0.84) 0.23)

# Univariable logistic regression analysis.

® Logistic regression with propensity score weight analysis.
Bstatistical significance at p-value < 0.05.

OR = Odd ratio

VE = Vaccine Effectiveness = (1 — Adjusted OR) x 100
95% Cl = 95% Confidence Interval.

Pan135rvInventelain-19 aeituslelunseu Uszansuavesindutiestulain-19 de
mstlestumsinidelain-19 Tunduiiilasuindu s1uam 2 W elindefu gendinguauilléduiady
1uam 2 1u wlaieafiu gaila 449% (95% CI: 42%, 47%) U 36% (95% Cl: 33%, 39%) usnanii
qlesuinduleaiuledn-19 Wunsedu lidegiuindulag Susvavsuavesinduynuia snnnin 50%

wugeaatuglasuidunsyduduienis (11319 3)

A1519 3 Uszansnaveaindulain-19 Tun1stesiunisinaalain-19 Ndudunanis RT-PCR 316uUn

Aurdnipdunlasu 9ruau 2 Wy wazdadudunsequdugainelasu Wns1au 2565-ugew 2566)

No. of  Positive for Crude Adjusted Adjusted VE P-
patients  SAR-CoV2 odd ratio odd ratio (95% Cl) valueP
no. (%) (95% CI)*  (95% CI)°

-Unvaccinated 9,632 2,977 (31) Ref. Ref. Ref. -
Vaccine product received for primary series

0.71 (0.66,  0.64 (0.61,

-Homologous 6,831 1,641 (24) 36% (33%, 39%) <0.001
0.76) 0.67)
0.71 (0.65, 0.58 (0.55,
-Inactivated 3,264 785 (24) 42% (38%, 45%) <0.001
0.78) 0.62)
0.74 (0.66, 0.66 (0.62,
-Viral Vector 1,865 461 (25) 34% (30%, 38%) <0.001
0.83) 0.70)
0.67 (0.60, 0.41 (0.38,
-mRNA 1,711 395 (23) 59% (57%, 62%) <0.001
0.76) 0.43)
0.63 (0.60, 0.56 (0.53,
-Heterologous 11,430 2,524 (22) 44% (42%, 47%) <0.001
0.67) 0.58)
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No. of  Positive for Crude Adjusted Adjusted VE P-
patients  SAR-CoV2 odd ratio odd ratio (95% CI) valueP
no. (%)  (95% CI)*  (95% CI)°

Vaccine product received for last booster dose

0.37 (0.05,  0.38(0.35,

-Inactivated 7 1(14) 62% (59%, 65%) <0.001
3.10) 0.41)
0.52 (0.47, 0.49 (0.47,
-Viral Vector 2,896 544 (19) 51% (48%, 53%) <0.001
0.57) 0.52)
0.51 (0.48, 0.50 (0.47,
-mRNA 9,790 1,827 (19) 50% (48%, 53%) <0.001
0.55) 0.52)

# Univariable logistic regression analysis.

® Logistic regression with propensity score weight analysis.
Bstatistical significance at p-value < 0.05.

OR = Odd ratio

VE = Vaccine Effectiveness = (1 — Adjusted OR) x 100
95% Cl = 95% Confidence Interval.
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