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Appendix 2: Data tables from the all-strain analyses

Question 1a: VE against COVID-19 infections change over time (>112 days) in individuals who have received a complete primary

COVID-19 vaccine series

Table A2-1: VE against COVID-19 infections+ for completed primary series (all strains)

Baseline days I c MO
(weeks) Follow-up days (weeks) [w/b] [w/b] D
0-13 14-42 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 | 308-335 | 336+
(0-2) (2-6) | (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) | (44-48) | (48+)
66% 82%t | 61%* | 55%%* | 49%t* | 54%%* | 46%t* | 43%t* | 38%t* | 48%* | 51%* | [48,52] | [0.45,0.48] | Yes
[53,76] | [79,85] [[52,68] | [46, 62] | [38, 58] | [41, 64] | [32, 58] | [23, 57] | [14, 56] | [21, 66] | [26, G8]
Any vaccine [-31, | [40, | [47, [-50, | [-54, | [-57, | [-50, | [47,
[22,91] | [34,9] 89] 88] 86] [-42, 88] 86] 85] 84] 87] 87]
8 (14) |43 (105) | 23 (54) | 34 (86) | 22 (53) | 16 (27) | 14 (25) | 9 (16) | 7(12) | 3(6) | 4 (7
71% 87%t | 66%* | 57%t* | 51%t* | 51%t* | 46%t* | 42%t* | 40%t* | 48%* | 55%* | [29,71] | [0.36,0.56] | Yes
[57,80] | [84,89] |[56, 73] | [47,65] |[38, 62] | [36, 63] |[29,59] | [19, 59] | [13, 59] | [14, 69] | [24, 73]
Any mRNA vaccine [-23, | [-39, | [-46, [-52, | [56, | [-57, | [-53, | [-46,
[14,93] | 50, 97] 91] 89] 87] 47, 87] 86] 85] 85] 87] 89]
6(8) | 31(64) |15@30) |27 (53) | 14 (28) | 12 (15) |10 (16) | 6(9) | 5(7) | 23 | 2(3)
44% 66%tT | 54%*% | 48%* | 43%* | 48%* | 47%* | 29%* | 31%* | 55% | 47%* | [21,79] | [0.23,0.45] | Yes
[11,65] | [58,73] |[40,64]| [35,59] |[27, 56] | [25, 64] | [28, 62] | [0, 50] | [0, 52] |[29,71] | [21, 65]
Any adenovirus [-23, | [-31, | [-38, [-33, | [-51, | [-50, | [-26, | [-35,
41, 82] | 17, 8] 84] 81] 80] 34, 82] 82] 76] 76] 85] 82]
24) [ 1729 | 8(4) [1526) | 8(15) | 3@) | 46) | 36) | 20 | 12 | 20)
72% 85%tT | 61%* | 52%t* | 46%t* | 45%T* | 40%t* | 35%T* | 25%t% | 41%* | 49%+* | [21,79] | [0.28,0.54] | Yes
[58,82] | [80,88] |[48,70]|[38,62] |[31,59] | [25,59] |[20,55] | [9,54] | [-9,49] | [8,62] |[19, 68]
BNT162b2 [-27, | [40, | [-46, [-52, | [-56, | [-63, [-47,
[0,92] | 147, 96] 89] 86] 85] [-48, 84] 83] 82] 79] 86]
4(5) | 2133) [10A7) [2032) [13(22)| 709) |9dD) | 46) | 3@ | 203 | 203)
mRNA-1273 92% | 78%* | T3%* | 70%* | 61%* | 64%* | 55%* | 68% [37,63] | [0.43,0.56] | Yes
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[89, 95]

[66, 86]

[61, 81]

51, 82]

[35, 77]

[42, 77]

[9, 77]

95]
[67,98] | [4,95] [_9151” [_92;;’ [-42, 91] [_932} [_953’ [_9673’
1524) | 6 (10) |11 (18) | 4 (7) 4 (5) 6 (7) 2 (3) 1)
48% 68% 52%* | 46%* | 36%* | 44%* | 41%* | 22%* | 24%* 52% 50% | [19,81] | [0.24,0.49] | Yes
[9, 70] [57,76] |[34, 65] | [28, 60] | [12,53] | [12, 64] |[11, 61] [293’ [;33’ [21, 71] | [15, 71]
ChAdOx1
2(3) 13 23) [ 5(10) |11 21)| 5(11) 2(3) 2(3) 24 12 12 12
18% 62% 58% 56% 58% 57% 58% 46% 44% 48% | [55,44] | [0.21,0.18] | Yes
[-46, 64] | [50, 71] |[43,69] | [42, 66] | [44, 68] | [29, 74] | [38, 71] | [11, 67] | [8, 66] [14, 69]
Ad26.COV2.S [-14, [-17, [-11,
[-55,70] | [27,80] |[18,78]|[16,77] [[19,78]| [0, 80] |[15,79] 75] 74] 76]
1M 50 |3@® |50 4@ | 1) [ 2@ [ 1) | 1D 1M
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Figure A2-1: VE against COVID-19 infections+ for specific primary series vaccines ( , , and mRNA-1273)

Primary Series Vaccine Effectiveness for Documented Infections, by Vaccine Brand

Vaccine -+ Ad26.COV2.8 BNT162b2 —= ChoAdOx1 —+ mRNA-1273

100 -

LN
a
——
—
_
—

50+

251

Vaccine Effectiveness (%)

0-13 1442  112-139 140-167 168-195 196-223 224-251 252-279 280-307 308-335 336+
Days Since Completion of Primary Series

Only time points with at least 4 studies have been included in the figure.

The solid line indicates the WHO definition of preferred minimum level of VE and the dotted line is the minimum lower 95%ClIs

« This is a combination of any, symptomatic, and asymptomatic infections. If a study reports any infections this is prioritised over symptomatic or
asymptomatic (when reported). If the study reports symptomatic and asymptomatic, then symptomatic is prioritised.
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Question 1b: VE against COVID-19 hospitalisations change over time (>112 days) in individuals who have received a complete
primary COVID-19 vaccine series

Table A2-2: VE against COVID-19 hospitalisations for completed primary series (all strains)

Baseline days I: o
(weeks) Follow-up days (weeks) [w/b] [w/b] D

0-13 14-42 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 | 308-335 | 336+
(0-2) (2-6) (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) | (44-48) | (48+)

88% 92% 89%* | 86%* | 83%* | 82%* | 76%* | 64%t* | 45%1F | 40% 1 | 52%t* | [34, 64] | [0.50, 0.68] | Yes

[-10,

176,94 | 188,941 |[85,92] |[81,90] | [76, 88] | [73, 88] | [64, 84] | [42,78] | [3,68] | '(o* (120, 71]

Any vaccine

[-25, [-51, [-69, [-72, [-63,

127,98] | 154,98] ([41,98] | [26,97] | 19,97) | 2,97] | o4 oo | o0 o)

4(7) | 23(60) [1342) |17 (42) [10@3)| 7(12) | 8(13) | 48 | 265 | 14 | 30

88% 93% 90%* | 87%* | 85%* | 83%* | 78%* | 64%T " | 23%71* | 32%T* | 53%1* | [27,72] | [0.46,0.76] | Yes

42, | [-34,

[71,95] | 189,951 ([84,93] | [80, 91] | [76, 90 | [71, 89] | [63, 86] | 36, 80] | ", s |17

Any mRNA i
ny m vaccine [_29, [_56’ [_81, [_79’ [_68,

112,98] | 55,99) ([36,98] |[18, 98] | [6,98] | 18,971 | g o4 so] | o0 3

3(4) | 1935 |9@2) |14@2)| 70D | 69 | 79 | 36) | 1@ | 1@ | 2@

89% 89% 85% | 82%* | 81% | 73%* | 60%* | 52%%* | 42%* | 49%* | [39,59] | [0.45,0.55] | Yes

[-22,

83,93] (182,931 | [77, 901 | (69, 89] | 63, 90] |50, 85] | 22, 80] | [5,75] | 0" | [2.75]

Any adenovirus

[-22, [-48, [-57, [-66, [-59,

150,97] (149,971 | 34, 971 | 17, 96] | [10, 96] | '3 o) o0 8] o0

11(18) | 7014 | 9149 | 40®) | 203 | 3@ | 203 | 203 | 1@ | 203

89% 92% 89%* | 84%* | 83%* | 79%* | 74%* | 56%* | 11%t* | 22%t* | 46%t* | [26,72] | [0.43,0.72] | Yes

(49, | 142,

[51,97] | [88,95] |[82,93] | [75, 90 | [71, 89] | (63, 88 | [55, 85] | [20,76] | ", o5 |51

BNT162b2

[-20, [-34, [-61, [-82, [-80, [-69,

4,991 | [56,99] |[36,98] | [11,97) | [1,97) | "5 o6 o 86) 88) o]

1(1) 1422) | 7(13) | 8(14) | 7(10) | 4(7) 6 (7) 3 (5) 12 12 24




87% | 96% | 95% | 91%* | 87%* | 88%~ | 84% | 82% 7%+ | [64,31] | [049,035] | Yes
. 1-24,99] | 193,97] | 191,971 | 85,951 | (69, 951 | [76, 941 | [59, 94] | [60, 92] 146, 91]
m -
-44,99] | (83,991 [[80,99] | 67, 98] | (42, 971 | [51, 971 | 126, 971 | 123, 96 -2, 93]
1) | 6ay |30 | 40 | 20 | 36) | 20 | 20 12
91% | 91% | 87% | 84%+ | 83% | 72%+ | 49%~ | 35%+ | 42%* | 36%* | [38,58] | [0.40,049] | Yes
186,94] |[85,941 | [79, 911 | [72,90] | [65, 92] | [48, 85] | [-5, 76] [629? [71;]3 [721?
ChAdOX [13, | [55, | [64, | [-60, | [-65
65,981 | (64,981 | (49,971 | 35,961 | 128,961 | Lo | T | G | e | e
915 |62 |71 | 30 | 1@ | 20 | 1@ | 10 | 1@ | 10
Ta% | 79% | 3% | 74% | 0% | 70% | 70% | 65% 59% | [86,0] | [0.28,0.00] | Yes
[23,91] |[24,94] | [31,90] | [9, 93] [912‘;’ -6, 92] [915 [‘920?’ [‘9‘5’
Ad26.COV2S 2a 05 | 0 | 20 | 32 | EA6 | | |0, 63,
2 o6 | o4 | 951 | 95 | 95 | 95 | 94 041
2@ |1 2@ [ 1@ 1@ 1@ 1@ | 1D 1M
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Figure A2-2: VE against COVID-19 hospitalisations for specific primary series vaccines (

Primary Series Vaccine Effectiveness for Hospitalisations, by Vaccine Brand

Vaccine Ad26.COV2.8 BNT162b2 —= ChoAdOx1 —+ mRNA-1273

100 -

~J
(&)}

50+
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Vaccine Effectiveness (%)

o

: , and mRNA-1273)

0-13 1442  112-139 140-167 168-195 196-223 224-251 252-279 280-307 308-335
Days Since Completion of Primary Series

Only time points with at least 4 studies have been included in the figure.
The solid line indicates the WHO definition of preferred minimum level of VE and the dotted line is the minimum lower 95%Cls

336+
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Question 1c: VE against COVID-19 deaths change over time (>112 days) in individuals who have received a complete primary

COVID-19 vaccine series

Table A2-3: VE against COVID-19 deaths for completed primary series (all strains)

Baseline days I o MO
(weeks) Follow-up days (weeks) [w/b] [w/b] D
0-13 14-42 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 | 308-335 | 336+
(0-2) (2-6) (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) | (44-48) | (48+)
90% 91% 84%* | 85% 83% | 78%* | T70%* | 63%* | 34%* | 61%* | [30,65] | [0.51,0.75] | Yes
[84, 94] [82,95] | [73, 91] | [72, 92] | [60, 92] | [56, 90] | [22, 88] | [7, 80] %62?’ [-7, 80]
Any vaccine
[-21, [-33, [-57, [-64, [-84, [-68,
[38, 99] [38,99] | [-3, 98] | [-1, 98] 98] 97] 96] 95] 93] 95]
12 (25) 6 (9) 9(16) | 50 3(3) 4 (6) 22 2(2) 1) 2(2)
94% 95% 88%* | 89%* | 86% | 82%* | 49%* | 36%* | 37%* | 38%* | [24,71] | [0.44,0.76] | Yes
[89, 97] [88,98] | [77,93] | [78, 95] | [64, 95] | [58, 92] [_820, [;3513’ [;;25’ [_8650’
Any mRNA vaccine (22 [ 7; [ 8; [ 8; [ 8;
[62, 99] [65,99] | [20, 98] | [28, 98] | [-3, 98] 97] 94] 9] 93] 94]
9 (16) 34 7 (9) 3(7) 2 (2 3@ 1) 1) 1) 1)
81% 79% 74% 81% 76% 79% 81% 76% 69% | [64,28] | [0.58,0.38] | Yes
[68, 89] [54, 91] | [52, 86] | [60, 91] | [6, 94] | [44,92] | [24, 95] | [7, 94] [_9225’
Any i
ny adenovirs 1496 |17 06 | F18 | 5 oq | 42 | F17, | 28, | 42, [-57,
19,96 | 1961 | g5 | 13961 | g 96] 97] 97] 96]
8 (11) 4 (5) 5 (6) 35 1(1) 2(2) 1) 1) 1(1)
95% 94% 90%%* | 89%* | 84%* | 79%* | 44%* | 30%* | 32%* | 33%* | [82,0] | [0.36,0.00] | Yes
[93, 97] [87,97] | |84, 93] | [84, 92] | [62, 93] | [62, 88] 23, 41, 45, 53,
BNT162b2 70] 71] 75] 79]
[-42, [-55, [-57, [-62,
[89, 98] [82, 98] | [76, 96] | [74, 95] | [50, 95] | [45, 92] 8] 78] 80] 83]
68 2@ [ 4@ 13O 1M 120 |1 1O JITDH [T
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97% 93% | 95% 88%* [14,0] | [0.17,0.00] | Yes
[92, 99] 77, 98] | [89, 98] [75, 94]
mRNA-1273
[91, 99] 175, 98] | [87, 98] 71, 95]
34 113 1M
89% 90% | 79% | 79% 77% [25,69] | [0.43,0.73] | Yes
[70,96] | [43,98] | [28,94] | [16, 95] [916?
cradon (1,99 |r27,99| 22 | 36 oo,
: ’ 98] | 98] 98]
59 2 12 | 1@ 1)
63% | 83%* | T7%* | T8%* | T4% | T7% | 80% | 74% 66% | [0,28] | [0.00,0.13] | Yes
47,75] | [74,88] | [68,84] | [70,84] | [57,85] | [66, 84] | [64, 89] | [61, 82 40,81
A COVaS (7,751 | (74, 88] [ 68, 841|170, 84] | [57, 85} | 66, 841 | 164, 89] | [61, 82] [40, 81]
[42,77) | [71,90] | [64,86] | [67, 86] | [54, 86] | [63, 86] | [61, 89] | [57, 84] [35, 82]
44 22 30 3¢ [ 1@ [ 1@ 1@ | 1D L@
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Question 2a-1: VE against COVID-19 infections change over time (>84 days) in individuals who have received a complete primary
COVID-19 vaccine series plus one additional dose — comparison to unvaccinated

Table A2-4: VE against COVID-19 infections* for completed primary series and one additional dose (all strains)

Baseline days I: o MO
(weeks) Follow-up days (weeks) [w/b] [w/b] D
0-6 7-28 84-111 | 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 322:
(0-1) 1-4) (12-16) | (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) ( )
60% 70% 56%* | 46%* | 2%* [26,74] | [0.34,0.59] | Yes
[37,75] | [58,79] |[37,069]|[22, 63] [2’338?,
Any i
ny vaccine [—40 o o3 [_44’ [_54’ [_75,
O | 17, 93] 89] 87] 77]
1 (6) 13 (26) (12 27) | 9 (22) 3(7)
56% 67% 50%* | 41%* | -6%T* [37,63] | [0.35,0.45] | Yes
[32,71] | [55,75] |[33,63]|][19,56] [-38,
Any mRNA vaccine 30]
: [-33,87] | [-7,90] [-38, [-48, 72,
’ ’ 85] 82] 68]
1(6) 12 22) |11 23) | 9 (22) 3
82% 75% [9,90] | [0.37,1.17] | Yes
[-30, 98] [_9571’
Any adenovirus [ 9(])
[-85, 100] 99]
24 [ 2™
65% 69% 58%* | 50%* | 25%7* [17,83] | [0.34,0.76] | Yes
[-31,
BNT162b2 [33,82] | [48,82] |[29,75]|[14, 71] 62]
3 3 [-59, [-606, [-78,
[-53, 94] | [-44, 95] 93] 9] 88]




14 9(14) 1 9@8) | 6(11) | 2(4)
55% 70% | 44%* | 36%* | 9%t* [99,0] | [0.34,0.00] | Yes
[26,73] | [60,78] |[25,58]|[18,51] [‘310?’
R [-5,81] | [36, 86] FL7, 0 [25, | 48,
’ > 73] 70] 57]
12 39) 306) | 38 | 28
77% 78% [3,95] | [0.15,0.90] | Yes
[-28, 96] [927?
ChAdOx1 [:80
[-80, 99] 90]
203 20
Ad26.COV2.S
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Question 2b-1: VE against COVID-19 hospitalisations change over time (>84 days) in individuals who have received a complete
primary COVID-19 vaccine series plus one additional dose — comparison to unvaccinated

Table A2-5: VE against COVID-19 hospitalisations for completed primary series and one additional dose (all strains)

Baseline days I- c MO
(weeks) Follow-up days (weeks) [w/b] [w/b] D
0-6 7-28 84-111 | 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 322_-:_-
(0-1) (1-4) (12-16) | (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) ( )
78% 89%t | 74%* | 71%* | 87% [34, 64] | [0.35,0.47] | Yes
_ [60, 88] | [82,93] |[60,83]|[51, 83]| (60, 95]
Any vaccine
[17,94] | [59,97] | [8,93] | [-6, 92] | [33, 97]
14 711 |85 | 45 1)
79% 90% 78%* | 75%* | 87% [52,45] | [0.35,0.33] | Yes
58,90 85, 93] 1]69, 84]| [60, 84] | [62, 95
Ay mRNA vaccine | 5% 201_| 185,951 (169,841 (60, 84 162,95}
[31,94] | [71,96] |[37,92]]| 25, 91] | [44, 97]
12 712 | 814 | 45 1(1)
82% 76%
. [54, 93] [72, 80]
Any adenovirus
13 1@
86% T7%%* | 7T1%* | 85% [41,56] | [0.28,0.33] | Yes
BNT162b2 [78,91] [[65, 85]][51, 83] | [60, 94]
[60, 95] [[37,92]|[17,90] | [43, 90]
SO 150 130 | 1Td
90% 84% 77%
87, 93] |[78, 88]|[63, 86
s 87,931 |17, 881 [63, 8¢]
EOMIRIORRI0)




82% 76%
[54, 93] 72, 80]
ChAdOx1
1(2) 1(2)
Ad26.COV2.S
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Question 2c-1: VE against COVID-19 deaths change over time (>84 days) in individuals who have received a complete primary

COVID-19 vaccine series plus one additional dose — comparison to unvaccinated

Table A2-6: VE against COVID-19 deaths for completed primary series and one additional dose (all strains)

Baseline days I: o MO
(weeks) Follow-up days (weeks) [w/b] [w/b] D
0-6 7-28 84-111 | 112-139 | 140-167 | 168-195 | 196-223 | 224-251 | 252-279 | 280-307 | 308-335
(0-1) (1-4) (12-16) | (16-20) | (20-24) | (24-28) | (28-32) | (32-36) | (36-40) | (40-44) | (44-48)
83% 87% 86% 85% 73% [61,31] | [0.31,0.22] | Yes
[67,91] | [74,93] [[76,92]|[66,93] [_936?
Any vaccine 13
[49,94] | [60,96] [[61,95]]|[50,95] [—96],
1® 2@ [3@ |t |1
81% 87% 87% 84% 76% [0, 85] | [0.00,0.24] | Yes
[63,90] | [80,92] [[81,92]|[75,90] [_9365,
Any mRNA vaccine 4;
[52,92] | [73,94] |[73,94]|][66,92] [_97]’
1@ 2@ [3@® [ 1) | TD
83% 82%
_ [61, 93] [50, 94]
Any adenovirus
1@ 1@
87% 87% 83% 78% [0,96] | [0.00,0.41] | Yes
[48,97] |[47,97]]| 33, 96] [989?
BNT162b2 1999 (21, 138, 80,
19, 9] 99] 98] 99]
2(2) 2(2) 1) 1)
mRNA-1273
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83% 82%
61, 93] [50, 94]
ChAdOx1
1(2) 1(2)
Ad26.COV2.S
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Appendix 3: Details of meta-analytic procedure

Reports were included for meta-analytic review when they met all the following criteria:

1. Reported vaccine effectiveness (VE), risk ratio (RR), odds risk (OR) or hazard ratio (HR) data, along
with corresponding confidence intervals (Cls)

2. Provided the above with regards to (a) cases, (b) hospitalisations, or (c) deaths due to COVID-19

3. Reported data for baseline (0-42 days since second dose of vaccine) and for at least one follow-up time
point (2 112 days since complete primary series of a vaccine or 2 84 days since an additional dose of
the vaccine

All estimates, and their corresponding Cls, were converted to risk ratios (RRs). RRs were then log-
transformed for use in meta-analytic models, and the CIs were used to derive a standard error for each
effect size.

Random effects models were used to calculate pooled effects, as we anticipated meaningful heterogeneity
across studies and group comparisons (e.g., follow-up time points). When data was available, subgroup
analyses were computed to examine how patterns of findings varied according to:

1. Type of vaccine

a) Overall (i.e., any vaccine)

b) mRNA vaccines
i) Moderna (mRNA-1273)
ii) Pfizer-BioNTech (BNT162b2)

c) Any adenovirus
i) AstraZeneca/COVISHIELD (AZD1222/ChAdOx1)
i) Janssen (Johnson & Johnson: Ad26.COV2.S)

2. Variants of Concern (VOC):
a) Any variant
b) Omicron

All analyses for the current report were computed using the mezafor package in R (version4.1.2). As of
update 10.6 of our review, we used a multi-step procedure to determine which model to report according
to the subgroups above.

First, when multiple studies were available for a given subgroup (e.g., when examining the effects of any
vaccine type on cases), we computed three-level meta-analytic models, nesting effect sizes within studies.
These models used the Restricted Maximum Likelihood procedure to obtain estimates. Moderation tests
were computed to examine whether vaccine effectiveness (VE) at each follow up time period differed from
the two baseline time points (e.g., 0-14 days and 14-42 days for the VE of the primary series).

Second, when only a single study was available for a given subgroup, separate random-effects models were
used to estimate VE at each time point, treating all cohorts as independent groups. These models were
computed using the Dr Simon in a and Laird procedure. This secondary option is equivalent to the meta-
analytic procedure used in older versions of our review (i.e., prior to version 10.6).

Third, in cases when multiple studies were available, but the three-level models failed to produce results

(e.g., due to model convergence difficulties), the results of random effects models were used instead (as per
step 2). This third scenario did not occur for any of the models reported in version 10.6 of our report.
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When our results tables indicate that moderation was formally tested, the subgroup employed three-level
models. When tables indicate that no moderation was formally tested, the subgroups employed random

effects models.

Imputations used in order to compute meta-analytic models

In order to be included in meta-analytic models, each effect size extracted from reports needed to be
accompanied by a corresponding standard error (SE). The standard error was always derived from the
confidence intervals provided. However, several values were not usable for computation and needed
adjustment. Similarly, a few VE point-estimates required adjustments to compute models. The table that
follows lists each of the adjustments we applied, along with our rationale.

Problem Case

Explanation and Solution

1. Provided CIs were
asymmetric (when
computed as log RRs).

Because standard errors (SEs) were derived from Cls, asymmetric Cls
would produce two competing standard errors (SEs). To resolve this,
we calculated the SE implied by both the upper and lower CI, and
selected the larger of the 2 SEs for use in models. This represents the
more conservative approach (assuming more, rather than less, error in
estimates extracted).

2. VE estimates were negative
in magnitude (of,
equivalently, RRs were >1.0
in magnitude). Applies to
point estimates and Cls.

If the original metric was an RR, OR, or HR, this was not a problem,
and the estimate could be used directly in analyses.
When the original metric was a VE, we needed to take into account the
calculating VEs typically assumes a positive number, where:

VE = (1-RR)*100
When an RR is less than 1, the plausible range of VE is 0% to 100%. If
we extend the logic of VE to the negative range, then we could assume
that VE equal to -100% represents non-vaccination offering the
highest protection. From this extension, VE can have a range of -
100% to 100%.

However, VE is negative, its relation to RR would need to be adjusted
as the RR metric is unbounded in the positive range (ranges 0 to
infinity). Consequently, when VE is negative (or RR>1), we used the
following formulas to convert between the two metrics.
A negative VE is assumed to reflect the following formula:

VE = (-1 + 1/RR)*100

RR =1/ (VE/100 +1)

3. VE point estimate was
100%, or RR point estimate
was 0.

Both these cases make it impossible to calculate a log-transformed RR
(as the transformation cannot be applied to a value of zero). We
therefore imputed VE estimates of 100% with a VE of 99.5%
(equivalent RR would be .005). The choice of 99.5% stemmed from a
recognition that VE is often reported without decimals, and that a
value of 99.5% would be likely to be rounded up. This decision is more
conservative than using a value between 99.5 and 100).
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. Upper CI was equal to VE
=100% or RR = 0.

Causes a similar problem as when the point estimate is VE = 100%. If
a lower CI was available, we used that CI instead to derive the SE.
Otherwise, we imputed a value of VE = 99.9% (or RR = .001). This
allowed us to derive SEs while recognizing that the value may
approach 100%.

. Lower Clis VE = 100 or
RR =0.

Causes a similar problem as when the point estimate is VE = 100%. If
an upper CI was available, we used that CI instead to derive the SE.
Otherwise, we imputed a value of VE = 97.5% (or RR = .025). This
allowed us to derive SEs while recognizing that the value may
approach 100%.

The values of 99.9% for the upper CI and 97.5% for the lower CI were
chosen to be symmetrical (in the log RR scale) around the value of VE
= 100%.

. A study cohort had a point
estimate for VE available,
but no Cls.

No SE could be computed for such effects, and they were removed
from the meta-analytic models. We further flagged these cases to
comment on and acknowledge within our report.

. A study cohort had a point
estimate, but only one CL

In such cases, we used the SE suggested by the CI that was provided.

. A CI was reported as -/+
Infinity or a CI was
reported as less than - 100%
(i.e. -189.8%)

We treated “infinity” or “less than -100%”as a missing value. We
reasoned such estimates would have large enough errors as to be too
imprecise to warrant including within our models.

. One of the CIs was equal in
value to the point estimate.

When a CI is equal in magnitude to the point estimate, the implied
standard error (SE) is effectively zero. SEs of zero cannot be used in
analyses, so we used the other (provided) CI to derive an SE. This rule
can be seen as a specific case of rule #1.

10.Both ClIs were equal in

magnitude to the point
estimate.

When both Cls are equal in magnitude to the point estimate, both
imply a standard error (SE) of zero, which cannot be used in meta-
analytic models. Since SEs of zero are not usually plausible, such
occurrences were taken to be artifacts of rounding estimates in
reporting when SE was very low. Because low SEs are particularly
valuable in meta-analytic reviews, we sought to retain these studies
while accounting for this.
Our solution was to add a 5 beyond the last decimal of the upper CI
reported, and subtract a 5 beyond the last decimal of the lower CI
reported. For example:

[CI =15.5-15.5] -> [CI = 15.45 - 15.55]

[CI=15-15]-> [CI = 14.5 - 15.5]
This rule was derived assuming that these cases derived from rounding
error (i.e., rounding the imputed values to the right to have one fewer
decimal point would lead to the values on the left). This rule allowed
us to retain estimates for meta-analytic modeling while accounting for
the fact that these studies would have small SE values.
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Since 2 Cls were imputed, the meta-analysis used the whichever
produced the larger SE as per rule #1.

11.The point estimate was This was assumed to be an error in reporting. We thus operated under

outside the range of the CI. | the assumption that the point-estimate was accurate and used the CI
that had a plausible value to derive SEs (e.g., the upper CI if it was
higher than the point estimate, or the lower CI if it was below the
point estimate).

Indices of Heterogeneity

As of version 10.7 of our review, we are computing three indices of effect size heterogeneity to qualify the
findings from our meta-analytic models. These indices are computed whenever we produced three-level
meta-analytic models (i.e., they were not produced for random-effects models) and include:

1.

95% Prediction Intervals (PI). Prediction intervals reflect the likely range within which a future effect
size (i.e., a VE estimate from a new study, or VE observed in a new context) would be expected to fall.
Prediction intervals are produced for every point estimate within the models (i.e., at each time point)
and account for both sampling error and true variability in the population of effect sizes we are
studying. Prediction intervals are represented in the same unit as our other estimates (i.e., VE as a
percentage).

a)  Formal Interpretation: If we were to repeat our sampling of effect sizes (i.e., from primary studies) an
infinite number of times, and then collected a new data point (i.e., a VE estimate from a new
study), then 95% of the generated prediction intervals would be expected to capture the new data
point.

0 (Sigma): © represents the estimated standard deviation in the (true) population of VE (i.e., without

sampling error). The unit of this index is the same as used during the meta-analytic process; in our case,

0 is provided in log odds ratios. In three-level models, 0 can be divided into two levels.

a) Within-Study o: Indicates variability in VE within studies.

b) Between-Study o: Indicates variability in VE between studies. The between-study 0 is comparable in
interpretation to the tau (T) parameter produced in traditional random effects models.

I’. The value of I* (which ranges from 0 to 1) captures the proportion of variability in observed effect

sizes which cannot be attributed to sampling error. For example, a value of 0 indicates that most of the

variability in VE estimates may be due to sampling errors, and a value of 1 indicates that most of the

variability can be attributed to true variation in VE across studies (accounting for any sampling

error). This relative index of heterogeneity can be broken down into two levels:

a)  Within-Study I: Indicates the relative heterogeneity in VE observed within studies.

b) Between-Study I’ Indicates the relative heterogeneity in VE observed between studies. The between-
study I* is comparable in interpretation to the I* produced in traditional random effects models.
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Appendix 4: Definitions and glossary

Full vaccine series: Receipt of one of the following COVID-19 vaccines authorised by Health Canada:

e Two doses of AstraZeneca/ COVISHIELD (AZD1222/ChAdOx1), Moderna (mRNA-1273), or Pfizet-
BioNTech (BNT162b2);

e One dose of Janssen (Johnson & Johnson: Ad26.COV2.5); or

e A combination of the above

Fully vaccinated: A person who is at least 14 days post having received one of the following vaccine
schedules:

o the full series of a COVID-19 vaccine authorized by Health Canada (see above); or
e the full series of the above vaccines plus an additional dose in immunocompromised individuals

Additional dose: A person who has received:
e 2 full series of a COVID-19 vaccine authorised by Health Canada (see above) plus an additional dose of
a COVID-19 vaccine authorised by Health Canada; or

e the full series of the above vaccines plus two additional doses in immunocompromised individuals

Confirmed infection: A person with confirmation of infection with SARS-CoV-2 documented by the
detection of at least 1 specific gene target by a validated laboratory-based nucleic acid amplification test
(NAAT) assay (e.g. real-time PCR or nucleic acid sequencing) performed at a community, hospital, or
reference laboratory (the National Microbiology Laboratory or a provincial public health laboratory) (2).

Symptomatic illness: A person with confirmation of SARS-CoV-2 infection, presenting symptoms that
vary in type, frequency, and severity. The most common symptoms include fever, chills, new or worsening
cough, fatigue, headache, and gastrointestinal symptoms (3).

Asymptomatic infection: A person with confirmation of SARS-CoV-2 infection but with no presentation
of symptoms in the course of the disease.

Hospitalisation due to COVID-19: Inpatient admission to a hospital and/or ICU unit, associated with
laboratory-confirmed SARS-CoV-2 infection.

Death due to COVID-19: Death resulting from a clinically compatible illness in a probable or confirmed
COVID-19 case, with no presence of clear alternative causes unrelated to COVID-19 (e.g., trauma,
poisoning, drug overdose).

Variants of concern (VOC): A SARS-CoV-2 variant is considered a VOC in Canada based on a set of
criteria including increased transmissibility or detrimental change in COVID-19 epidemiology, increased
virulence, decreased effectiveness of vaccines, and so on. As of August 05, 2021, Canada has designated
the following SARS-CoV-2 variants as VOCs: Alpha (B.1.1.7), Beta (B.1.351, B.1.351.1., B.1.351.2,
B.1.351.3, B.1.351.4), Gamma (P.1, P.1.1, P.1.2), Delta (B.1.617.2, AY.1, AY.2, AY.3, AY.3.1), and
Omicron (B.1.1.529, BA.1, BA.2, B.A.3).

Vaccine effectiveness (VE): A measure of how well a vaccine protects people from getting the outcome
of interest in real-world practice (For example: VE of 92% against infection means that 92% of people will
be protected from becoming infected with COVID and 8% of people will still be at risk of becoming
infected with COVID). In the context of the current report, we have utilised the term vaccine effectiveness
to cover all studies. However, we are aware that the studies that have been included range from efficacy
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through to effectiveness studies. We decided to use this terminology as it is consistent with how most
evidence synthesis products describe these studies. To be consistent with this, in the French summary we
have utilised the term efficacité, and it is noted that in French there is no distinction between the
translations of efficacy and effectiveness.

AZ: AstraZeneca

ClIs: Confidence Intervals

Delta: variant of concern B.1.617.2
HCW: Healthcare workers

LTC: Long-term care

LTCEF: Long-term care facility
MOD: Moderna

Obs: observational study
Omicron: variant of concern B.1.1.529
OR: odds ratio

PF: Pfizer

RCT: Randomized controlled trial
RoB: Risk of Bias

UK: United Kingdom

USA: United States of America
VOI: variant of interest

WHO: World Health Organization



Appendix 5: Critical appraisal process

We appraised the quality of the individual studies using an adapted version of ROBINS-I. This tool
classifies the Risk of Bias of a study as Low, Moderate, Serious, Critical, or No Information. Low Risk
of Bias indicates High Quality, and Critical Risk of Bias indicates V'ery Low (insufficient) Quality. ROBINS-I
appraises 7 bias domains and judges each study against an ideal reference randomised controlled trial. To
improve the utility of ROBINS-I for assessing studies reporting vaccine effectiveness, we have focused on
study characteristics that introduce bias as reported in the vaccine literature (see WHO. Evaluation of
COVID-19 vaccine effectiveness. Interim Guidance. 17 March 2021). An overall judgement of “serious”
or “critical” is given when the study is judged to be at critical risk of bias in at least one domain. Three or
more serious risk of bias domains is given an overall risk of bias of critical.
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Appendix 6: Data-extraction template

Study details

Source First author of study and year of publication

Location Country data was collected in

COI If conflicts of interest were reported

Funding public or industry

Study type RCT/cohort/data-linkage/ test-negative/ case-control/other

Publication format

Peer-reviewed / pre-print / report

Population(s) general public/L.TC/Households/HCW/Other
Total (N) Total study sample

Age Description of age of the population

Female number or %

Definition of cases

How were COVID-19 cases defined

Definition of

COVID How were COVID-19 hospitalisations defined
hospitalisations

Definition of How were COVID-19 deaths defined

COVID deaths

Vaccines Details of what vaccines were included in the study

Booster dose

Did the study report on booster doses (Y/N)

Comparator

What comparison group was used to generate VE

Study calendar time

When was the study conducted

Outcomes

Variant sub-group

Was a specific variant being studied (any, delta, or omicron)

Was VOC sequenced

Yes or no, only applicable if looking at a variant

Outcome

Cases, hospitalisations, or deaths

Specific vaccine

If individual vaccine data is reported

Vaccine class

mRNA, adenovirus, or mixed (reporting mRNA, adenovirus, and/or mixed
doses)

Effect measure used

VE, RR, or other

Level of Cls

95% or 99%

Time window

Time since second dose administered

VE outcome

Reported point estimate

Lower CI

Reported lower CI

Upper CI

Reported upper CI

Adjustments

What variables were used to adjust for in analyses

Comments
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Appendix 7a: Flow chart of studies included in the current update:

Mdentification of new studies via databases Identification of new studies via other methods

Records identified from
Hand search = 17

Records identified = 491
Records removed before screening

MIH =221
Embase = 270 Duplicates = 74 Mcmasters covid-19 = 8
WHO newsletter = 9

Records screened = 417 H Records excluded = 356 | | Records screened = 17 H Records excluded = 11
¥

¥
. Reports sought for .
Reports sought for —{ Reportz not retrieved = 1 | | preuieval E 6 H Reports not retrieved = 0 ‘

retrigval = 61
‘ Assessed for eligibility = 60 }7 Excluded = 59 ‘ Assessed for eligibility = 6 I— Excluded = 6
| Included = 1 | ‘ Included = 0 ‘

L .

Total number of included studies = 1




Appendix 7b: Studies excluded from the current update (from databases and hand search):

Authors

Alkadi et al

Altarawneh et al

Andersson et al

Andrejko et al

Bello-Chavolla
et al

Bhattacharya et
al

Bieber et al
Bou-Oubhrich et

al

Butt et al.

Carazo et al

Cerqueira-Silva
et al

Darby et al
Dayan et al

de Gier et al

Title

Effectiveness of Messenger RNA Vaccines against
SARS-CoV-2 Infection in Hemodialysis Patients: A
Case-Control Study

Protection atforded by prior infection, vaccination,
and hybrid immunity against symptomatic BA.1 and
BA.2 Omicron infections

Comparative effectiveness of the bivalent BA.4-5 and
BA.1 mRNA-booster vaccines in the Nordic
countries

Waning of two-dose BNT162b2 and mRNA-1273
vaccine effectiveness against symptomatic SARS-
CoV-2 infection is robust to depletion-of-
susceptibles bias

Effectiveness of a nation-wide COVID-19
vaccination program in Mexico against symptomatic
COVID-19, hospitalizations, and death: a
retrospective analysis of national surveillance data
Effectiveness of the BBV-152 and AZD1222
vaccines among adult patients hospitalized in tertiary
hospitals in Odisha with symptomatic respiratory
diseases: A test-negative case-control study

Fourth Dose of BNT162b2 Vaccine for Patients with
Autoimmune Rheumatic Diseases in a Nationwide
Setting

Risk factors for critical forms of SARS-CoV-2
infection in fully vaccinated patients: a prospective
observational study

Relative Vaccine Effectiveness of a Severe Acute
Respiratory Syndrome Coronavirus 2 Messenger
RNA Vaccine Booster Dose Against the Omicron
Variant

Prior infection- and/or vaccine-induced protection
against Omicron BA.1, BA.2 and BA.4/BA.5-related
hospitalisations in older adults: a test-negative case-
control study in Quebec, Canada

Effectiveness of mRNA boosters after homologous
primary series with BNT162b2 or ChAdOx1 against
symptomatic infection and severe COVID-19 in
Brazil and Scotland: A test-negative design case-
control study

SARS-CoV-2 vaccine breakthrough infections in
Virginia, January 17, 2021 - June 30, 2021

Efficacy of a bivalent (D614 + B.1.351) SARS-CoV-2
Protein Vaccine

COVID-19 vaccine effectiveness against mortality
and risk of death from other causes after COVID-19
vaccination, the Netherlands, January 2021-January
2022

Journal

Vaccines

Open Forum
Infectious
Diseases
MedRxiv

American journal
of epidemiology.

International
journal of
infectious
diseases
Frontiers in
public health

Rheumatology
The Pan African
medical journal
Clinical
Infectious

Disease

MedRxiv

PLoS medicine

Vaccine
Medrxiv

Medrxiv

Reason for
exclusion
wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong outcome

Hand search -
Wrong study
duration

wrong study
duration

already included

wrong
comparator
wrong study
duration
wrong
comparison
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Fu et al.

Huang et al.

Huiberts et al

Intawong et al.

Khan et al

Kislaya et al

Kompaniyets et
al

Ku etal

Kwok et al

Lau etal

Lewis et al

Link-Gelles et al

Liu et al

Effectiveness of COVID-19 Vaccines in the US:
Real-World Evidence from the National COVID
Cohortt Collaborative

Effectiveness of Mix-and-Match Vaccination in
Preventing SARS-CoV-2 Omicron Variant Infection
in Taiwan: A Test-Negative Control Study
Effectiveness of bivalent mRNA booster vaccination
against SARS-CoV-2 Omicron infection in the
Netherlands, September to December 2022

Waning vaccine response to severe COVID-19
outcomes during omicron predominance in Thailand
COVID-19 Vaccine Effectiveness Against the
Omicron Variant in a Veterans Affairs Cohort of
Patients with Inflammatory Bowel Disease
Comparative Effectiveness of COVID-19 Vaccines
in Preventing Infections and Disease Progression
from SARS-CoV-2 Omicron BA.5 and BA.2,
Portugal

Relative effectiveness of COVID-19 vaccination and
booster dose combinations among 18.9 million
vaccinated adults during the eatly SARS-CoV-2
Omicron period - United States, January 1, 2022-
March 31, 2022

Real-wortld effectiveness of the mRNA-12733-dose
primary series against COVID-19 in an
immunocompromised population Interim result from
a prospective observational cohort study

Efficacy of mRNA and Inactivated Whole Virus
Vaccines Against COVID-19 in Patients with
Chronic Respiratory Diseases

Real-world COVID-19 vaccine effectiveness against
the Omicron BA.2 variant in a SARS-CoV-2
infection-naive population

Absolute and Relative Vaccine Effectiveness of
Primary and Booster Series of COVID-19 Vaccines
(mRNA and Adenovirus Vector) Against COVID-19
Hospitalizations in the United States, December
2021-April 2022

Early Estimates of Bivalent mRNA Booster Dose
Vaccine Effectiveness in Preventing Symptomatic
SARS-CoV-2 Infection Attributable to Omicron
BA.5- and XBB/XBB.1.5-Related Sublineages
Among Immunocompetent Adults - Increasing
Community Access to Testing Program, United
States, December 2022-January 2023

Comparative effectiveness of four COVID-19
vaccines, BNT162b2 mRNA, mRNA-1273,
ChAdOx1 nCov-19 and NVX-CoV2373 against
SARS-CoV-2 B.1.1.529 (Omicron) infection

Preprint — The
Lancet

Preprint — The
Lancet

Euro surveillance

Research Square

The American
journal of
gastroenterology.
Emerging
infectious
diseases

Clinical
infectious
diseases

Open Forum
Infectious
Diseases

International
journal of
chronic
obstructive
pulmonary
disease

Nature medicine

Open forum
infectious
diseases

MMWR.
Morbidity and
mortality weekly
report

Medrxiv

Hand search —
supplement not
available

Hand search -
Wrong study
duration
wrong study
duration

Hand search —
wrong outcome
data in figures

wrong outcome

wrong outcome

wrong outcome

wrong outcome

wrong outcome

data in figures

wrong study
duration

wrong study
duration
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Lytras et al

Maltezou et al

MartAnez-Baz et
al

Naylor et al

Nguyen et al

Nguyen et al

Niesen et al

Ocon et al

Pascucci et al

Peebles et al

Pescarini et al

Rennert et al

Richterman et al.

Robalo et al

Eftectiveness of COVID-19 Vaccines Against Severe

Disease and Death and its Durability Over Time
Against the Omicron Variant

Effectiveness of full (booster) COVID-19
vaccination against severe outcomes and work

absenteeism in hospitalized patients with COVID-19

during the Delta and Omicron waves in Greece
Risk reduction of hospitalisation and severe disease
in vaccinated COVID-19 cases during the SARS-
CoV-2 variant Omicron BA.1-predominant period,
Navarre, Spain, January to March 2022

Impact of study design on vaccine effectiveness

estimates of two mRNA COVID-19 vaccine doses in

patients with stage 5 chronic kidney disease
Comparative effectiveness of different primary
vaccination courses on mRNA-based booster
vaccines against SARs-COV-2 infections: a time-
varying cohort analysis using trial emulation in the
Virus Watch community cohort

Relative effectiveness of BN'T162b2, mRNA-1273,
and Ad26.COV2.S vaccines and homologous
boosting in preventing COVID-19 in adults in the
UsS

Third dose vaccination with mRNA-1273 or
BNT162b2 vaccines improves protection against
SARS-CoV-2 infection

Real-World Effectiveness of Tixagevimab and
Cilgavimab (Evusheld) in Patients With
Hematological Malignancies

Risk of Infection and Duration of Protection after

the Booster Dose of the Anti-SARS-CoV-2 Vaccine

BNT162b2 among Healthcare Workers in a Large
Teaching Hospital in Italy: Results of an
Observational Study

Pfizer-BioNTech COVID-19 vaccine effectiveness

against SARS-CoV-2 infection among long-term care
facility staff with and without prior infection in New

York City, January-June 2021
Vaccine coverage and effectiveness against

laboratory-confirmed symptomatic and severe Covid-

19 in indigenous people in Brazil: a cohort study

Covid-19 vaccine effectiveness against general SARS-

CoV-2 infection from the omicron variant: A
retrospective cohort study

Durability of Severe Acute Respiratory Syndrome
Coronavirus 2 Messenger RNA Booster Vaccine
Protection Against Omicron Among Healthcare
Workers With a Vaccine Mandate

Association between COVID-19 Primary
Vaccination and Severe Disease Caused by SARS-

CoV-2 Delta Variant among Hospitalized Patients: A

Belgian Retrospective Cohort Study

Open Forum
Infectious
Diseases
Vaccine

Euro surveillance

Kidney
international.

International

journal of
epidemiology

Medrxiv

PNAS nexus
Journal of
hematology

Vaccines

The Journal of
infectious
diseases.

Preprints with
The Lancet

PLOS global
public health

Clinical
Infectious

Disease

Vaccines
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Rojkovich et al

Russ et al

Shrestha et al

Sritipsukho et al

Stoliaroff Pepin
etal.

Tamandjou et al

Tartof et al

Tseng et al

Veerapu et al

Villar et al

Wei et al

Weng et al

Yamamoto et al

Yin et al

Zetbo et al

[COVID-19 infections and effectiveness of the
vaccination among healthcare workers|

Assessment of Effectiveness of mRNA COVID-19
Vaccines Among Health Care Personnel: Monroe
County, NY December 2020-March 2022
Effectiveness of the Coronavirus Disease 2019
(COVID-19) Bivalent Vaccine

Real-life effectiveness of COVID-19 vaccine during
the Omicron variant-dominant pandemic: How many
booster doses do we need?

Vaccine effectiveness against severe COVID-19
during the Omicron wave in Germany: Results from
the COViK study

Effectiveness of second booster compared to first
booster and protection conferred by previous SARS
CoV-2 infection against symptomatic Omicron BA.2
and BA.4/5 in France

Effectiveness and durability of BNT162b2 vaccine
against hospital and emergency department
admissions due to SARS-CoV-2 omicron sub-
lineages BA.1 and BA.2 in a large health system in
the USA: a test-negative, case-control study
Effectiveness of mRNA-1273 vaccination against
SARS-CoV-2 omicron sub variants BA.1, BA.2,
BA.2.12.1, BA.4, and BA.5

Effectiveness of COVID-19 Vaccines against SARS-
CoV-2 Infection among Persons Attending the RT-
PCR center at a Medical College Hospital in
Telangana: A Case- Control Study

Pregnancy outcomes and vaccine effectiveness
during the period of omicron as the variant of
concern, INTERCOVID-2022: a multinational,
observational study

Estimation of Vaccine Effectiveness of CoronaVac
and BNT162b2 Against Severe Outcomes Over
Time Among Patients With SARS-CoV-2 Omicron
BNT162b2 and mRNA-1273 Vaccine Effectiveness
against SARS-CoV-2 and Variants in the Urban
Underserved Population

Neutralizing antibodies following three doses of
BNT162b2 vaccine, breakthrough infection, and
symptoms during the Omicron predominant wave

Effectiveness of COVID-19 vaccines against SARS-
CoV-2 Omicron variants during two outbreaks from
March to May 2022 in Quzhou, China

COVID-19 Vaccine Effectiveness Among Pregnant
People

Orvosi hetilap

Open Forum
Infectious
Diseases
medRxiv.

Emerging
microbes &
infections
Medrxiv

Medrxiv

The Lancet
Respiratory
Medicine

Nature
communications

Indian journal of
community
medicine

Lancet (London,
England)

JAMA network
open

Rhode Island
medical journal
(2013)
International
journal of
infectious
diseases

Human vaccines
&
immunotherapeu
tic

Open Forum
Infectious
Diseases

foreign language
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Appendix 8: Studies excluded from the updates 1-14 (from databases only):

Authors

Abbasi
Abbasi

Abdool Karim
& de Oliveira

Absalon et al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu Raddad et

al.

Abu-Raddad et

al.

Abu-Raddad et

al.

Abu-Raddad et

al.

Abu-Raddad et
al.
Abu-Raddad et
al.

Abu-Raddad et

al.

Title

COVID-19 mRNA Vaccines Blunt
Breakthrough Infection Severity

Oldest Adults Need 2 mRNA Vaccine Doses to
Neutralize SARS-CoV-2

New SARS-CoV-2 variants - Clinical, public
health, and vaccine implications

Safety and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine. Reply

Effectiveness of BNT162b2 and mRNA-1273
COVID-19 boosters against SARS-CoV-2
Omicron (B.1.1.529) infection in Qatar
Waning of mRNA-1273 vaccine effectiveness
against SARS-CoV-2 infection in Qatar

Effect of vaccination and of prior infection on
infectiousness of vaccine breakthrough
infections and reinfections

Protection afforded by the BNT162b2 and
mRNA-1273 COVID-19 vaccines in fully
vaccinated cohorts with and without prior
infection

Protection offered by mRNA-1273 versus
BNT162b2 vaccines against SARS-CoV-2
infection and severe COVID-19 in Qatar
Effect of mRNA Vaccine Boosters against
SARS-CoV-2 Omicron Infection in Qatar

Waning mRNA-1273 Vaccine Effectiveness
against SARS-CoV-2 Infection in Qatar

Effectiveness of BNT162b2 and mRNA-1273
COVID-19 boosters against SARS-CoV-2
Omicron (B.1.1.529) infection in Qatar

Effect of mRNA Vaccine Boosters against
SARS-CoV-2 Omicron Infection in Qatar
Protection offered by mRINA-1273 versus
BNT162b2 vaccines against SARS-CoV-2
infection and severe COVID-19 in Qatar
Effectiveness of the BN'T162b2 Covid-19
Vaccine against the B.1.1.7 and B.1.351 Variants

Journal

JAMA - Journal of
the American
Medical Association
JAMA - Journal of
the American
Medical Association
New England
Journal of Medicine

The New England
Journal of Medicine
Preprint - medRxiv

WHO COVID-19
Research Database

Preprint - medRxiv

Preprint - medRxiv

Preprint - medRxiv

New England
Journal of Medicine

New England
Journal of Medicine

Preprint - medRxiv

The New England
journal of medicine
Preprint - medRxiv

The New England
Journal of Medicine
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wrong publication
type

wrong
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wrong
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wrong publication
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Abu-Raddad et

al.

Abu-Sinni et al.

Ackland et al.

Adam et al.

Adam et al.

Adams etal

Adams et al.

Adhikari &
Spong
Adibi et al.

Ailsworth et al

Akaishi et al.

Akaishi et al.

Akaishi et al.

Pfizer-BioNTech mRNA BNT162b2 Covid-19
vaccine protection against variants of concern
after one versus two doses

COVID-19 vaccine - Long term immune
decline and breakthrough infections

Evolution of case fatality rates in the second
wave of coronavirus in England: effects of false
positives, a Variant of Concern and vaccination
Correction to: SARS-CoV-2 mRNA Vaccine
Effectiveness in Health Care Workers by
Dosing Interval and Time Since Vaccination:
Test-Negative Design, British Columbia, Canada
Erratum: SARS-CoV-2 mRNA Vaccine
Effectiveness in Health Care Workers by
Dosing Interval and Time Since Vaccination:
Test-Negative Design, British Columbia, Canada
(Open Forum Infectious Diseases (2022) 9: 5
DOI: 10.1093/0fid/ofac178)

Vaccine effectiveness of primary series and
booster doses against covid-19 associated
hospital admissions in the United States: living
test negative design study.

Vaccine Effectiveness of Primary Series and
Booster Doses against Omicron Variant
COVID-19-Associated Hospitalization in the
United States

COVID-19 Vaccination in Pregnant and
Lactating Women

Continuing COVID-19 Vaccination of Front-
Line Workers in British Columbia with the
AstraZeneca Vaccine: Benefits in the Face of
Increased Risk for Prothrombotic
Thrombocytopenia

Enhanced SARS-CoV-2 IgG durability
following COVID-19 mRNA booster
vaccination and comparison of BNT162b2 with
mRNA-1273.

Effectiveness of mRNA COVID-19 Vaccines in
Japan during the Nationwide Pandemic of the
Delta Variant

Effectiveness of mRNA COVID-19 Vaccines in
Japan During the Nationwide Pandemic of the
Delta Variant

Effectiveness of third vaccine dose for
coronavirus disease 2019 during the Omicron

Journal of Travel
Medicine

Vaccine

Preprint - medRxiv

Open forum
infectious diseases

Open Forum

Infectious Diseases

BM]J

Preprint - medRxiv

JAMA

Preprint - medRxiv

Annals of allergy

Tohoku Journal of
Experimental
Medicine

The Tohoku journal
of experimental
medicine

Scientific reports

wrong
intervention

wrong comparator

wrong
intervention

wrong publication

type

wrong publication

type
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wrong study
duration

wrong study
design

wrong outcome

wrong outcome

wrong study
duration (follow-
up period not an
average above 112
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wrong outcome,
wrong comparator

wrong study
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Al Qahtani et al.

Al Qahtani et al.

Alali et al.

Alali et al.

Albach et al.

Aldridge et al.

Alencar et al.

Alholm et al.

Ali et al.

Ali et al.

Alkhafaji et al.

Allen et al.

Al-Momani et al

variant pandemic: a prospective observational
study in Japan

Post-vaccination outcomes in association with
four COVID-19 vaccines in the Kingdom of
Bahrain

Morbidity and mortality from COVID-19 post-
vaccination breakthrough infections in
association with vaccines and the emergence of
variants in Bahrain

Effectiveness of BNT162b2 and ChAdOx1
Vaccines against Symptomatic COVID-19
among Healthcare Workers in Kuwait: A
Retrospective Cohort Study

Effectiveness of BNT162b2 and ChAdOx1
vaccines against symptomatic COVID-19
among Healthcare Workers in Kuwait: A
retrospective cohort study

Successful BNT162b2 booster vaccinations in a
patient with rheumatoid arthritis and initially
negative antibody response

Waning of SARS-CoV-2 antibodies targeting the
Spike protein in individuals post second dose of
ChAdOx1 and BNT162b2 COVID-19 vaccines
and risk of breakthrough infections: analysis of
the Virus Watch community cohort

High Effectiveness of SARS-CoV-2 Vaccines in
Reducing COVID-19-Related Deaths in over
75-Year-Olds, Ceara State, Brazil

SARS-CoV-2 vaccination in gynecologic
oncology

Disease severity and efficacy of homologous
vaccination among patients infected with SARS-
CoV-2 Delta or Omicron VOCs, compared to
unvaccinated using main biomarkers

Evaluation of mRNA-1273 SARS-CoV-2
Vaccine in Adolescents

The Impact of COVID-19 Vaccine on Rate of
Hospitalization and Outcome of COVID-19
Infection in a Single Center in the Eastern
Province of Saudi Arabia

Comparative transmission of SARS-CoV-2
Omicron (B.1.1.529) and Delta (B.1.617.2)
variants and the impact of vaccination: national
cohortt study, England

Effectiveness of Pfizer/BioNTech and
Sinopharm COVID-19 vaccines in reducing

Scientific reports

Preprint - Research
Square

Healthcare (Basel,
Switzerland)

Preprint - medRxiv

Annals of the
Rheumatic Diseases

Preprint - medRxiv

Tropical Medicine
and Infectious
Disease

European Journal of
Gynaecological
Oncology

Journal of Medical
Virology.

The New England
Journal of Medicine

Research Square

Preprint - medRxiv

Frontiers in public
health

wrong study
duration
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design
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wrong publication
type
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design
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Almufty et al.

Alroy-Preis et al.

AlRuthia et al.

Altarawneh et
al.

Altarawneh et
al.
Altarawneh et
al.
Altarawneh et
al.

Altmann et al.

Alves et al

Amatya et al.
Amirthalingam
et al.

Amit et al.
Amit et al.

Amodio et al.

hospital admissions in prince Hamza hospital,
Jordan.

COVID-19 vaccine breakthrough infection
among fully vaccinated healthcare workers in
Duhok governorate, Iraqi Kurdistan: A
retrospective cohort study

Impact and effectiveness of mRNA BNT162b2
vaccine against SARS-CoV-2 infections and
COVID-19 cases, hospitalisations, and deaths
following a nationwide vaccination campaign in
Israel: an observational study using national
surveillance data

Demographic Characteristics and Status of
Vaccinated Individuals with a History of
COVID-19 Infection Pre- or Post-Vaccination:
A Descriptive Study of a Nationally
Representative Sample in Saudi Arabia

Effects of Previous Infection and Vaccination
on Symptomatic Omicron Infections

Effects of Previous Infection and Vaccination
on Symptomatic Omicron Infections

Effects of Previous Infection and Vaccination
on Symptomatic Omicron Infections

Effect of prior infection, vaccination, and hybrid
immunity against symptomatic BA.1 and BA.2
Omicron infections and severe COVID-19 in

Qatar

Immunity to SARS-CoV-2 variants of concern

Immunogenicity and safety of a 4th homologous
booster dose of a SARS-CoV-2 recombinant
spike protein vaccine (NVX-CoV2373): a phase
2, randomized, placebo-controlled trial
COVID-19 in fully vaccinated Everest trekkers
in Nepal

Higher serological responses and increased
vaccine effectiveness demonstrate the value of
extended vaccine schedules in combating
COVID-19 in England

COVID-19 vaccine efficacy data: solid enough
to delay second dose? - Authors' reply

Early rate reductions of SARS-CoV-2 infection
and COVID-19 in BNT162b2 vaccine recipients
Effectiveness of mRNA COVID-19 vaccination
against SARS-CoV-2 infection and COVID-19
disease in Sicily over an eight-month period

Journal of Medical
Virology

The Lancet

Vaccines

New England
Journal of Medicine

The New England
journal of medicine
The New England
journal of medicine
Preprint - medRxiv

Science

medRxiv preprint

Journal of Travel
Medicine
Preprint - medRxiv

The Lancet
The Lancet

SSRN

wrong outcome

wrong
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duration
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duration
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design
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single-dose and
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Amodio et al.

Anderegg et al.

Andersson et al

Andersson et al

Andeweg et al

Andeweg et al.

Andeweg et al.

Andrejko et al.

Andrejko et al.

Andrejko et al.

Andrejko et al.

Andrews et al.

Effectiveness of mRNA COVID-19
Vaccination on SARS-CoV-2 Infection and
COVID-19 in Sicily over an Eight-Month
Period

Assessing real-world vaccine effectiveness
against severe forms of SARS-CoV-2 infection:
an observational study from routine surveillance
data in Switzerland

Comparative effectiveness of heterologous
booster schedules with AZID1222,
BNT162b2, or mRNA-1273 vaccines against
COVID-19 during omicron predominance

in the Notdic countries

Comparative effectiveness of heterologous
booster schedules with AZID1222, BNT162b2,
or mRNA-1273 vaccines against COVID-19
during omicron predominance in the Nordic
countries

Protection of COVID-19 vaccination and
previous infection against Omicron BA.1, BA.2
and Delta SARS-CoV-2 infections

Protection of COVID-19 vaccination and
previous infection against Omicron BA.1 and
Delta SARS-CoV-2 infections, the Netherlands,
22 November 2021- 19 January 2022

Protection of COVID-19 vaccination and
previous infection against Omicron BA.1 and
Delta SARS-CoV-2 infections, the Netherlands,
22 November 2021-19 January 2022
Prevention of Coronavirus Disease 2019
(COVID-19) by mRNA-Based Vaccines Within
the General Population of California

Waning of two-dose BNT162b2 and mRNA-
1273 vaccine effectiveness against symptomatic
SARSCoV-2 infection is robust to depletion-of-
susceptibles bias

Prevention of COVID-19 by mRNA-based
vaccines within the general population of
California

Early evidence of COVID-19 vaccine
effectiveness within the general population of
California

Effectiveness of COVID-19 vaccines against the
Omicron (B.1.1.529) variant of concern

Vaccines

Swiss medical
weekly

WHO newsletter

medRxiv

medRxiv

Preprint - medRxiv

Preprint - medRxiv

Clinical Infectious
Diseases

Preprint - medRxiv

Clinical Infectious
Diseases

Hand search;
Preprint - medRxiv

Preprint - medRxiv

non mRNA

vaccines

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

Previously
excluded preprints
- new data
reported
wrong study
duration

wrong study
duration

wrong study
duration

already included

wrong
intervention

wrong
intervention

duplicated
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Andrews et al.

Andrews et al.

Angel et al.

Anjan et al.

Anonymous

Anonymous

Anonymous

Anonymous

Anonymous et

al.

Aoshima et al

Araminda &
Ramatillah

Aran

Arashiro et al.

Effectiveness of COVID-19 vaccines against the
Omicron (B.1.1.529) variant of concern

Effectiveness of COVID-19 booster vaccines
against covid-19 related symptoms,
hospitalisation and death in England
Association between Vaccination with
BNT162b2 and Incidence of Symptomatic and
Asymptomatic SARS-CoV-2 Infections among

Health Care Workers

Breakthrough COVID-19 infections after
mRNA vaccination in Solid Organ Transplant
Recipients in Miami, Florida

Effectiveness of COVID-19 vaccines against
hospitalisation with the Omicron variant in
adults aged 75 years and older

Corrigendum: COVID-19 Vaccination
Breakthrough Infections in a Real-World
Setting: Using Community Reporters to
Evaluate Vaccine Effectiveness (Infect Drug
Resist., (2022), 1, (5167-5182),
10.2147/IDR.S373183)

Erratum: Department of Error (The Lancet
(2022) 399(10331) (1254-1264),
(S0140673622000113), (10.1016/S0140-

6736(22)00011-3))

Exam 2: Effectiveness of SARS-CoV-2
vaccination in a Veterans Affairs Cohort of
Inflammatory Bowel Disease Patients with
Diverse Exposure to Immunosuppressive

Medications

Covid-19 vaccine booster dose: demonstrated
clinical efficacy during Delta variant
predominance, and no new safety signals

Real-wortld vaccine effectiveness of mRNA
vaccines for SARS-CoV-2; a test-negative case-
control study in a medium-sized clinic
Evaluation comparison between Astrazeneca
and Moderna vaccine's side effects and efficacy
among Indonesia society based on

sociodemography

Estimating real-world COVID-19 vaccine

effectiveness in Israel

COVID-19 vaccine effectiveness against
symptomatic SARS-CoV-2 infection during
Delta-dominant and Omicron-dominant periods
in Japan: a multi-center prospective case-control
study (FASCINATE study)

Preprint - medRxiv

Nature medicine

JAMA

Transplantation

UKHSA

Infection and Drug
Resistance

The Lancet

Gastroenterology

Prescrire
International

Human Vaccines
and
Immunotherapeutic
International Journal
of Applied

Pharmaceutics
Preprint - medRxiv

Clinical infectious
diseases
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wrong
intervention

wrong
intervention
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duration and
Abstract
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design

No PDF available

wrong publication

type

No pdf found
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design
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Arashiro et al.

Arbel et al.

Arbel et al.

Arbel et al.

Argentina et al

Arnold et al.

Arora et al.

Arregoces-
Castillo et al.

Ashby et al.

Aslam et al.

Aslam et al.

Aslam et al.

Auvigne et al.

Azamgarhi et al.

Baden et al.

COVID-19 vaccine effectiveness against
symptomatic SARS-CoV-2 infection during
Delta-dominant and Omicron-dominant periods
in Japan: a multi-center prospective case-control
study (FASCINATE study)

How many lives do COVID vaccines save?
Evidence from Israel

How many lives do COVID vaccines save?
Evidence from Israel

Effectiveness of a second BNT162b2 booster
vaccine against hospitalization and death from
COVID-19 in adults aged over 60 years
Effectiveness of Covid-19 vaccines in
preventing SARS-CoV-2 infection,
hospitalizations and death among elderly
nursing homes residents in a health area of
Madrid

Are vaccines safe in patients with Long
COVID? A prospective observational study
Adverse events and breakthrough infections
associated with COVID-19 vaccination in the
Indian population

Effectiveness of COVID-19 vaccines in older
adults in Colombia: a retrospective, population-
based study of the ESPERANZA cohort
Severity of COVID-19 after Vaccination among
Hemodialysis Patients: An Observational
Cohort Study

Coronavirus disease 2019 vaccination is
protective of clinical disease in solid organ
transplant recipients

Association of disease severity and death
outcome with vaccination status of admitted
COVID-19 patients in delta period of SARS-
COV-2 in mixed variety of vaccine background
COVID-19 vaccination is protective of clinical
disease in solid organ transplant recipients

Serious hospital events following symptomatic
infection with Sars-CoV-2 Omicron and Delta
variants: an exposed-unexposed cohort study in
December 2021 from the COVID-19
surveillance databases in France

BNT162b2 vaccine uptake and effectiveness in
UK healthcare workers - a single centre cohort
study

Efficacy and safety of the mRNA-1273 SARS-
CoV-2 vaccine

Clinical infectious
diseases

American journal of
infection control
Preprint - medRxiv

Nature medicine

European Geriatric
Medicine

Preprint - medRxiv

Journal of Medical
Virology

The Lancet. Healthy
longevity

Clinical journal of
the American
Society of
Nephrology
Transplant
Infectious Disease

Saudi journal of
biological sciences

Transplant
infectious disease

Preprint - medRxiv

Nature
Communications

New England
Journal of Medicine

wrong study
duration

wrong study
design
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duration

wrong study
design

wrong
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duration
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wrong study
duration

wrong outcome

wrong outcome
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wrong study
duration

wrong
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wrong
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Baden et al.

Bahl et al.

Bahremand et al

Bailly et al.

Bajema et al.

Bajema et al.

Balicer et al.

Baltas et al.

Banon et al.

Bansal et al.

Bansal et al.

Bansal, et al.

Bar On et al.

Barbosa et al.

Barda et al.

Covid-19 in the Phase 3 Trial of mRNA-1273
During the Delta-variant Surge

Vaccination reduces need for emergency care in
breakthrough COVID-19 infections: A
multicenter cohort study

Rates of COVID-19-Associated Hospitalization
in Immunocompromised Individuals in
Omicron-era: A Population-Based
Observational Study Using Surveillance Data in
British Columbia, Canada

BNT162b2 mRNA vaccination did not prevent
an outbreak of SARS COV-2 variant 501Y.V2
in an elderly nursing home but reduced
transmission and disease severity

Comparative Effectiveness and Antibody
Responses to Moderna and Pfizer-BioNTech
COVID-19 Vaccines among Hospitalized
Veterans - Five Veterans Affairs Medical
Centers, United States, February 1-September
30, 2021

Effectiveness of COVID-19 mRNA Vaccines
Against COVID-19-Associated Hospitalization -
Five Veterans Affairs Medical Centers, United
States, February 1-August 6, 2021

Effectiveness of the BNT162b2 mRNA
COVID-19 Vaccine in Pregnancy
Post-vaccination COVID-19: A case-control
study and genomic analysis of 119 breakthrough
infections in partially vaccinated individuals

BNT162b2 Messenger RNA COVID-19
Vaccine Effectiveness in Patients With
Inflammatory Bowel Disease: Preliminary Real-
World Data During Mass Vaccination Campaign
Duration of COVID-19 mRNA Vaccine
Effectiveness against Severe Disease

Duration of COVID-19 mRNA Vaccine
Effectiveness against Severe Disease
Duration of COVID-19 mRNA Vaccine
Effectiveness against Severe Disease

BNT162b2 vaccine booster dose protection: A
nationwide study from Israel

High effectiveness of sars-cov-2 vaccines in
reducing covid-19-related deaths in over 75-
year-olds, Ceara State, Brazil

Comparing immunogenicity and efficacy of two
different mRNA-based COVID-19 vaccines as a

fourth dose; six-month follow-up, Israel, 27
December 2021 to 24 July 2022

Preprint - medRxiv

Preprint - medRxiv

medRxiv

Clinical Infectious
Diseases

MMWR. Morbidity
and mortality weekly
report

MMWR. Morbidity
and mortality weekly
report

Preprint — Research
Square

Clinical Infectious
Diseases

Gastroenterology

Vaccines

Preprint - medRxiv
Vaccines

Preprint - medRxiv
Tropical Medicine

and Infectious
Disease

Euro surveillance

wrong
intervention
wrong
intervention

Wrong study
duration

wrong
intervention
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duration
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Barda et al.

Barda N et al

Barlow et al.

Barnabas et al.

Barnard et al.

Bar-On et al.

Barriere et al.

Barros et al.

Baum et al

Baum et al.

Baum et al.

Baum et al.

Baum et al.

Behera et al.

Effectiveness of a third dose of the BNT162b2
mRNA COVID-19 vaccine for preventing
severe outcomes in Israel: an observational
study

Comparing immunogenicity and efficacy of two
different mRNA-based COVID-19 vaccines as a
fourth dose; six-month follow-up, Israel, 27
December 2021 to 24 July 2022

Effectiveness of COVID-19 Vaccines Against
SARS-CoV-2 Infection During a Delta Variant
Epidemic Surge in Multnomah County, Oregon,
July 2021

A Public Health COVID-19 Vaccination
Strategy to Maximize the Health Gains for
Every Single Vaccine Dose

Modelling the medium-term dynamics of SARS-
CoV-2 transmission in England in the Omicron
era

Protection of BNT162b2 vaccine booster
against Covid-19 in Israel

Impaired immunogenicity of BNT162b2 anti-
SARS-CoV-2 vaccine in patients treated for
solid tumors

Estimating the early impact of vaccination
against COVID-19 on deaths among elderly
people in Brazil: Analyses of routinely-collected
data on vaccine coverage and mortality

High vaccine effectiveness against severe Covid-
19 in the elderly in Finland before and after the
emergence of Omicron

High vaccine effectiveness against severe Covid-
19 in the elderly in Finland before and after the
emergence of Omicron

High vaccine effectiveness against severe Covid-
19 in the elderly in Finland before and after the
emergence of Omicron

Effectiveness of vaccination against SARS-CoV-
2 infection and Covid-19 hospitalisation among
Finnish elderly and chronically ill-An interim
analysis of a nationwide cohort study
Effectiveness of vaccination against SARS-CoV-
2 infection and Covid-19 hospitalization among
Finnish elderly and chronically ill—An interim
analysis of a nationwide cohort study
Effectiveness of COVID-19 vaccine (Covaxin)
against breakthrough SARS-CoV-2 infection in
India

The Lancet

Euro surveillance

Preprint - medRxiv

Annals of Internal
Medicine

Nature
communications

New England
Journal of Medicine

Annals of Oncology

EClinicalMedicine

medRxiv preprint

Preprint - medRxiv

BMC Infectious
Diseases

PloS one

Preprint - medRxiv

Human Vaccines
and
Immunotherapeutics
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duration

wrong
intervention
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