J. Microbiol. Biotechnol. 2025. 35: ¢2411059
2 https://doi.org/10.4014/jmb.2411.11059

4  Supplementary Tables and Figures

5  Table S1. Risk of bias for included non-RCTs.

Selection Comparability Exposure
Item 1 Item?2 Item3 Item 4 Item 5 Item6 Item7 Item 8 Total score Quality
K. Khong, (2022) 0 1 0 1 1 1 1 1 6 Moderate
J. Sammartino (2022) 1 1 1 0 0 1 1 1 6 Moderate
S. Assawakosri (2022) 1 1 1 1 2 1 1 1 9 Good
N. Leung (2023) 1 1 1 1 2 1 1 1 9 Good
N. Angkasekwinai (2023) 1 1 1 0 2 1 1 1 8 Good
Y. Chen (2022) 1 1 1 1 1 1 1 1 8 Good
W. Chen (2022) 1 1 1 0 2 1 1 1 8 Good
W. Sheng (2023) 1 1 1 0 2 1 1 1 8 Good
S. Assawakosri (2022) 1 1 0 1 0 0 1 1 5 Moderate
X. Liu (2023) 1 1 1 0 1 1 1 1 7 Good
P. Assantachai (2023) 1 1 1 0 1 1 1 1 7 Good
D. Sieghart (2024) 1 1 1 0 1 1 1 1 7 Good
H. Xia (2022) 1 1 1 0 2 1 1 1 8 Good
H. Xie (2022) 1 1 1 1 1 1 1 1 8 Good
R. Atmar (2022) 1 1 1 0 2 1 1 1 8 Good
J. Ai (2022) 1 1 1 1 2 1 1 1 9 Good

Item 1: Representativeness of the exposed cohort.
Item 2: Selection of the non-exposed cohort.
Item 3: Ascertainment of exposure.

O 00 N O

Item 4: Demonstration that outcome of interest was not present at the start of the study.
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10  Item 5: Comparability of cohorts based on the design or analysis.

11  Item 6: Assessment of outcome.

12 Item 7: Was follow-up long enough for outcomes to occur.

13 Item 8: Adequacy of follow-up of cohorts.

14

15  Table S2. Risk of bias of the included studies, assessed using the Cochrane RoB-2 tool.
Study (First author) Randomization Deviations from Missing Measurement of | Selection of the | Overall risk of

process intended outcome data the outcome reported result bias
interventions

L. Jingxin (2022) Low risk Low risk Low risk Low risk Low risk Low risk
C. Chuang (2022) Low risk Low risk Low risk Low risk Low risk Low risk
Y. Zhang (2022) Low risk Low risk Low risk Low risk Low risk Low risk
S. Niyomnaitham (2022) | Low risk Low risk Low risk Low risk Low risk Low risk
S. Clemens (2023) Low risk Low risk Low risk Low risk Low risk Low risk
X. Yong (2023) Low risk Low risk Low risk Low risk Low risk Low risk
Al. Kaabi (2022) Low risk Low risk Low risk Low risk Low risk Low risk
A. Omma (2022) Low risk Low risk Low risk Low risk Low risk Low risk
C. Roa Jr (2024) Low risk Low risk Low risk Low risk Low risk Low risk
Y. Fang (2023) Low risk Low risk Low risk Low risk Low risk Low risk
S. Toback (2024) Low risk Low risk Low risk Low risk Low risk Low risk

16

Page | 2




17
18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

A SARS-CoV-2 wildtype

Study

L. Jingxin, 2022
Y. Zhang, 2022
Y. Chen, 2022
W. Chen, 2022
A. Omma, 2022
X. Liu, 2022

H. Xie, 2022

Al Kaabi , 2022
J.Ai, 2022
XYong, 2023
Y. Fang, 2024
S.Toback, 2024
C.Roa Jr, 2024

K. Khong, 2022
J. Sammartino, 2022
R. Atmar, 2022
R. Atmar, 2022

R. Atmar, 2022
R. Atmar, 2022
H. Xia, 2022

D. Sieghart, 2024
D. Sieghart, 2024
D. Sieghart, 2024
D. Sieghart, 2024
C.Roa Jr, 2024

R. Atmar, 2022
C.Roa Jr, 2024

Random effects model

Heterogeneity: /2 = 80%, t° = 0.2586, p <0.01

B Beta

Study

W. Chen, 2022
N. Angkasekwinai, 2022
H. Xie, 2022

K. Khang, 2022
J. Sammartino, 2022
R. Atmar, 2022
R. Atmar, 2022
R Atmar, 2022
R. Atmar, 2022

N. Angkasekwinai, 2022
R. Atmar, 2022
C.Roa Jr, 2024

Random effects model

Heterogeneity: 1° = 37%, =01 200, p =010

15 2 25 3 35 4 45

15 2 25 3 35 4

MRAW

1.53
1.80
224
2.46
1.45
1.81
242
270
2.47
226
3.25
274
220

249
268
3.58
3.51
3.46
3.26
313
266
293
293
3.02
3.16

211
262

257

MRAW

172
15T
2.29

224
232
2.76
277
278
2.69

1.58
1.40
2.69

2.

=Y

2

95%-Cl Weight

[1.24;1.82]
[1.34; 2.26]
[1.75,273]
[1.62;3.30]
[0.91; 1.99]
[1.46; 2.16]
[1.96; 2.88]
[2.37.3.03]
[0.95; 3.99]
[1.38;3.14]
[2.80; 3.70]
[2.49; 2.99]
[1.57.2.83]

[0.87;4.11]
[1.71;3.65]
[2.63;453]
[2.54; 4.48]
[2.56; 4.36]
[2.36; 4.16]
[1.84; 4.42]
[221:3.11]
[2.34;352]
[2.45; 3.41]
[251;353]
[2.31;4.01]

[1.50;2.72]
[1.90; 3.34]

[2.33; 2.80]

95%-Cl

[1.07; 2.37]
[0.67; 2.47]
[1.68; 2.90]

[1.01; 2.15]
[0.71; 2.00]
[1.96; 3.42]

5.0%
4.5%
4.4%
32%
42%
4.9%
4.5%
4.9%
1.6%
31%
4.5%
51%
3.9%

1.5%
2.8%
2.9%
2.8%
3.0%
3.0%
2.0%
45%
4.0%
4.4%
43%
32%

4.0%
3.6%

100.0%

Weight

11.7%

8.1%

12.4%

4.3%
7.3%
5.3%
5.0%
58%
5.9%

13.0%
10.9%
10.3%

[1.80; 2.44] 100.0%



46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
71
72
73
74
75
76

C Delta

Study Mean MRAW 95%-Cl Weight
K. Khong, 2022 — 130 (019,241 4.0%
L. Jingxin, 2022 TR 230 [186;274 72%
Y. Zhang, 2022 — 172 [1.25;219] 7.1%
W. Chen, 2022 — 166 [102:230] 62%
N. Angkasekwinai, 2022 — 179 [085,273] 47%
A Omma, 2022 - i 1.02 [0.85;1.19] 82%
X Liu, 2022 . 160 [128:192] 7.8%
H. Xie, 2022 —He— 231 [172,290] 64%
C.Roa Jr, 2024 — 220 [1.59;281] 6.3%

e t <> y

K Khong , 2022 —_— 226 [077;375] 28%
J. Sammartino, 2022 — 260 [1.62,;358] 45%
R. Atmar , 2022 — 303 [2.23;383] 54%
R Atmar, 2022 — 300 [216;384] 52%
C. Roa Jr, 2024 —+—— 318 [233;403] 51%
N. Angkasekwinai, 2022 —— 184 [120;248] 62%
R. Atmar , 2022 —a 163 [1.14,212] 7.0%
C.Roa Jr, 2024 i 269 [1.96;342] 57%
Random effects model < 2.07 [1.76; 2.38] 100.0%

Heterogeneity: I° =86%, 1 =02905,p<001 | T T T T T T"1
051 35,2353 35 4

D Omicron BA.1

Study Mean MRAW 95%-Cl Weight
Y. Chen, 2022 — 153 [1.20;1.86] 11.4%
W. Chen, 2022 —— 172 [1.07,237) 72%
N. Angkasekwinai, 2022 . ' 1.79 [0.85;273] 4.7%
C.Roa Jr, 2024 — . 1.83 [1.31;235] 88%
s ffe - : ]
H. Xia et al, 2022 —_— 253 [1.51;355] 41%
D. Sieghart, 2024 —— 216 [1.79;2.53] 10.8%
D. Sieghart, 2024 —— 236 [1.87,285] 92%
D. Sieghart, 2024 — 237 [1.98;2.76] 10.6%
D. Sieghart, 2024 i 248 [2.07;289] 10.2%
C.Roa Jr, 2024 % —— 287 [208;366] 58%
effe o <> {
P. Assantachai, 2024 — 148 [1.02;194] 96%
C.Roa Jr, 2024 — 215 [1.583,277] 7.5%
—
Random effects model <> 2.07 [1.83; 2.32] 100.0%

Heterogeneity: 12 =85%, t=0.1103, p <001 ' J J
1 %6 2 265 3 35

Fig. S1. Forest plot of the pooled log-transformed neutralization titers against (A) SARS-
CoV-2 wildtype, (B) Beta, (C)Delta, and (D) Omicron BA.1 after homologous booster
vaccination. MRAW, mean raw; 95%-CI, 95% confidence interval; 12, index for the degree of
heterogeneity between studies. T2, measure of heterogeneity. Weight is an indicator of the
impact of each study on the overall results. Squares represent effect sizes for a single study,

and rhombus represent pooled results for all studies.
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Fig. S2. Forest plot of the pooled log-transformed neutralization titers against the wild
type (A) SARS-CoV-2 wild type, (B) Beta, (C)Delta, and (D) Omicron BA. 1 after
heterologous booster vaccination. MRAW, mean raw; 95%-CI, 95% confidence interval; 12,
index for the degree of heterogeneity between studies. 12, measure of heterogeneity. Weight is
an indicator of the impact of each study on the overall results. Squares represent effect sizes

for a single study, and rhombus represent pooled results for all studies.
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