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Appendix 1b: Summary of studies excluded for critical risk of bias

Study ID | First author

Title

Reference ‘

24Y-3 Young-Xu Estimated Effectiveness of COVID-19 Messenger Young-Xu Y, Zwain GM, Powell EI, Smith J. Estimated
RNA Vaccination Against SARS-CoV-2 Infection effectiveness of COVID-19 messenger RNA vaccination
Among Older Male Veterans Health Administration | against SARS-CoV-2 infection among older male veterans
Enrollees, January to September 2021 health administration enrollees, January to September 2021.
JAMA Network Open. 2021 Dec 1;4(12):¢2138975-.
36M-5 Menni COVID-19 vaccine waning and effectiveness and Menni C, May A, Polidori L, Louca P, Wolf ], Capdevila J,
side-effects of boosters: a prospective community Hu C, Ourselin S, Steves CJ, Valdes AM, Spector TD.
study from the ZOE COVID Study COVID-19 vaccine waning and effectiveness and side-
effects of boosters: A prospective community study from
the ZOE COVID Study. The Lancet Infectious Diseases.
2022 Jul 1;22(7):1002-10.
531.-7 Lee Vaccine effectiveness against COVID-19 Lee LY, Starkey T, Ionescu MC, Little M, Tilby M, Tripathy
breakthrough infections in patients with cancer AR, Mckenzie HS, Al-Hajji Y, Barnard M, Benny L, Burnett
(UKCCEDP): a population-based test-negative case- | A. Vaccine effectiveness against COVID-19 breakthrough
control study infections in patients with cancer (UKCCEP): a population-
based test-negative case-control study. The Lancet
Oncology. 2022 Jun 1;23(6):748-57.
54P-7 Paranthaman | Effectiveness of BNT162b2 and ChAdOx-1 Paranthaman K, Subbarao S, Andrews N, Kirsebom F,
vaccines in residents of long-term care facilities in Gower C, Lopez-Bernal ], Ramsay M, Copas A.
England using a time-varying proportional hazards | Effectiveness of BNT162b2 and ChAdOx-1 vaccines in
model residents of long-term care facilities in England using a
time-varying proportional hazards model. Age and Ageing.
2022 May;51(5):afac115.
84S-16 Stirrup Effectiveness of successive booster vaccine doses Stirrup O, Shrotri M, Adams NL, Krutikov M, Azmi B,
against SARS-CoV-2 related mortality in residents of | Monakhov I, Tut G, Moss P, Hayward A, Copas A,
Long-Term Care Facilities in the VIVALDI study Shallcross L. Effectiveness of successive booster vaccine
doses against SARS-CoV-2 related mortality in residents of
Long-Term Care Facilities in the VIVALDI study.
medRxiv. 2023:2023-03.
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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 | 60%* | 55%%* | 49%t* | 54%%* | 46%t* | 43%t* | 37%t* | 48%* | 51%%* | [48,52] | [0.45,0.47] | Yes
[53,76] | [79,85] [[52, 67] | [46, 62] | [38, 58] | [41, 64] | [31, 58] | [23, 57] | [11, 55] | [20, 66] | [26, 67]
Any vaccine [-32, | [40, | [47, [-50, | [-54, | [-58, | [-51, | [47,
[22,91] | [34,9] 89] 88] 86] [-42, 88] 86] 85] 83] 87] 87]
8 (14) | 43 (106) | 24 (56) | 34 (86) | 22 (53) | 15 (26) | 14 (25) | 9 (16) | 6 (11) | 3(6) | 4 (D
71% 87%t | 66%* | 57%t* | 51%t* | 51%t* | 46%t* | 42%t* | 37%t* | 47%* | 54%* | [29,71] | [0.36,0.56] | Yes
[56, 80] | [84,89] |[56, 73] | [46, 65] | [37, 62] | [34, 63] | [29, 59] | [19, 58] | [6, 58] | [13, 68] | [23, 73]
Any mRNA vaccine [-24, | [-39, | [-47, [-52, | [56, | [-60, | [-54, | [47,
[14,93] | 50, 97] 91] 89] 87] 48, 87] 86] 85] 84] 87] 89]
6(8) | 31(65) |16(32) |27 (53) | 14 (28) | 11 (14) |10 (16) | 6(9) | 4(©6) | 2(3) | 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]
2@4) [ 1729 | 8(4) [1526) | 815 | 3@) | 405 [ 36G) | 20 | 12 | 20)
72% 85%tT | 61%* | 52%t* | 46%0t* | 45%T* | 40%t* | 35%T* | 25%t* | 41%T* | 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) [1017)[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]

95]
[67,98] | [4,95] [_9151” [_92;;’ [-42, 91] [_932} [_953’ [_9673’
15(24) | 6 (10) |11 (18) | 4 (7) 4 (5) 6 (7) 2 (3) 1)
48% 68% 5290% | 46%* | 36%* | 44%* | 41%* | 22%* | 249%* 52% 50% | [19,81] | [0.24,0.49] | Yes
[9, 70] [57,76] |[34, 65] | [28, 60] | [12,53] | [12, 64] |[11, 61] [29?’ [;33’ [21, 71] | [15, 71]
ChAdOx1
2(3) 13 23) [ 5(10) |11 21)| 5(11) 2(3) 2(3) 2@ 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]| [6,80] |[15,79] 75] 74] 76]
1M SO [3@ |56 [ 48 | 1D 2@ | 1D [ 1D 1M
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Figure A2-1: VE against COVID-19 infections« for specific primary seties vaccines ( , ChoAdOx1, and mRNA-1273)

Primary Series Vaccine Effectiveness for Documented Infections, by Vaccine Brand

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

100 1

751

.

251

Vaccine Effectiveness (%)

0-13 14-42  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%Cls

« 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 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+)

88% 91% 89%* | 86%* | 84%* | 82%* | 75%* | 66%1* | 47%1* | 39%t* | 52%t* | [33, 66] | [0.49,0.70] | Yes

[77,94] | [88,93] |[85,92]|[81, 90] | [78, 88] | [74, 88] | [64, 83] | [47, 78] | [11, 68] | [-8, 66] | [22, 71]

Any vaccine _ _ _ _ _
! [27,98] | [51,98] |[39,98]|[24, 98] | [10, 97] | [-1, 97] [926?’ [;3’ [961?’ [970‘;)’ [9624]"

4 (7) 26 (71) |16 (53) | 19 (50) | 12.(31) | 8 (18) | 9(19) | 5(14) | 3(10) | 2(8) | 4 (10)

88% 92% | 90%* | 87%* | 85%* | 82U+ | 77%* | 6A%t* | 22%t* | 31%+* [ 52%t* | [29, 70] | [0.48,0.76] | Yes

[71,95] | [89,95] |[85,93]|[81, 91] | [78,90] | [70, 89] | [63, 86] | [36, 80] [;1?’ [730? [9, 75]

Any mRNA vacci
ny mRNA vaccine 13, | 31, | [-57, | [82, | [79, | [-68,

[13,98] | 153,99 (136,981 (20, 98] 19,98] | ‘oot | 5ot | it | o | oo | o3

3(4) | 22(41) |12@8) |16 @6) | 915 | 7aD [ 8aD | 4D | 2@ | 203 | 2@

88% 88% 84% | 81%* | 81%* | 72%* | 64%* | 51%* | 38%* | 49%* | [30,69] | [0.42,0.64] | Yes

[-21,

81,92] ([81,92] |[75, 90] | [69, 88] | (08, 89] |[53,83] | [37, 79] ([10,74] | cr' | 10,74

Any adenovirus

[-28, [-45, [-60, [-70, [-63,

[1,97) (140,970 22,971 | 16,9] | 15.9] | 50" | 'o3" | ‘ou | ‘sg] | o0y

1323) [9@9) [100a8) [ 5302 | 37 | 4® | 3D | 36 | 265 | 30

89% 92% 89%* | 84%* | 83%* | 77%* | 73%* | 56%* | 10%1* | 20%t* | 44%t* | [28, 70] | [0.46, 0.73] | Yes

[-51, [-45,

150,98] | 88,951 ([82,93] [76,90] | [74,90] | [61, 87] | [54, 84] | [19,76] | " o |71

BNT162b2

[-27, [-38, [-63, [-83, [-81, [-71,

18,991 | [52,99] |[32,98] | [8,97) | [2,97) | ‘o o6 o3 7 58] 1]

1@ | 16025 |9@6) (1007|903 | 50 | 709 | 40 | 24 | 203 | 24




88% | 95% | 95% | 92% | 89% | 88%* | 85%* | 83%c* 78%* | [69,26] | [051,032] | Yes
. [23,99] | [93,97] |[92,97]| [87,95] | [74, 95] | [77, 94] | [59, 94] | [61, 92] 146, 91]
m -
[43,99] | [83,99] |[82,99]| [71, 98] | [51, 98] | [53,97] | (26, 97] | [24, 96] [1, 95]
D 702 |40 |50 | 34 | 306) | 22 | 203 12
90% | 89% | 84%F | 81%* | 80%* | 73%* | 62%F | 40%* | 39%* | 36%* | [26,73] | [0.39,0.65] | Yes
85,94 |[82,93]| [74, 907 | [68, 89] | [64, 89] | [52, 85] | (31, 79] [‘710?’ [710? [721?
ChAdOxI [27, | [48, | [68, | [-69 | [72
153,981 | 146,981 22,9711 17,961 | [0.96) | foo | gt | G [ o | g
1118 8@y 8@y | 49 | 2@ |30 | 2@ | 2 | 2@ | 2@
60% | 77%* | T2%F | 68% | 66% | 66% | 66% | 60% | -43% | 53% | [37,49] | [0.18,0.20] | Yes
[43,72] | (67,841 | [61, 801 | [55, 78] | [50, 78] | [44, 79 | [41, 80] | [34, 76] [110%(])’ (14, 74]
Ad26.COV2.S 100
23,80] | (55, 88] | [47, 86] | [38, 84] | [33, 83] | [28, 84] | [25, 85] | [15, 81] [ioof 7, 79]
34) 203) | 3@ | 20 | 203 | 20 | 20 | 2@ | 1() | 22
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Figure A2-2: VE against COVID-19 hospitalisations for specific primary series vaccines ( X , and mRNA-1273)

Primary Series Vaccine Effectiveness for Hospitalisations, by Vaccine Brand

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

100 1

751

50

251

Vaccine Effectiveness (%)

0-13 14-42  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%Cls
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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% | 90% | 83%* | 84%* | 79%+* | 72%+ | 59%* | 58%* | 28%* | 52%+ | [29,69] | [0.50,0.78] | Yes
84,941 | (82,941 | [72, 90 | [72, 91] | [59, 89] | (47, 86] | [13, 801 | [0, 82) | S0 | L=
Any vaccine 79 82
! 25901 |32 oo | F1L | F10, | 132, | 148, | [e6, | [69, | [85 | [73,
3991 |BS0| Tog) | o8] | on | o) | o4 | o4 | 921 | 94
133y [ 705 [10@]e@s | 409 (502 [ 3@ [ 3@ | 26 | 36
94% | 94% | 86%* | 89%* | 83%* | 81%+ | 39%* | 24%* | 26%* | 29%+ | [24,70] | [0.45,0.76] | Yes
[90,97) | [87,97] | (75,92} | [77, 941 | [57, 93] | [56, 92] [;?’ ['767?’ [769? [862?
Any mRNA i
R e 62,99 | [56,99] | 9,98] | (23,081 | 20 | [27- | 80| [B% 1 185, 0 6o,
12,991 | 50,1 PR RI| 29981 ] og) | o7 | 031 | o1 | 921 | 93
10018) | 4@ [8aD] 49 |34 | 40 | 203 | 20 | 20 | 1Q)
81% | 81% | 4% | 77% | 70% | 63% | 55%* | 67% | 64% | 56% | [49,49] | [0.52,052] | Yes
[69,88] | [67,90] |[57,85]| [59, 87] | [37, 85] | [22, 82] | [-4, 80] | [2, 89)] [9993’ [837?
Any i
ny adenovirs 1961 |10 06 [ E | (10, | (36, 48, | (39, | 5L, | 19, | [67,
(1,961 | 19,51 o5 | ‘051 | o4 | 93] | 921 | 95 | 99 | 93]
915 | 59 6@ 49 | 26 [ 3@ |26 | 2@ | 10 | 2@
95% | 92% | 6%+ | 88%* | 80%* | 79%+ | 36%* | 20%* | 22%+* | 25%+ | [39,51] | [0.39, 0.44] | Yes
92,97 | [85,96] | [76,92] | [80, 93] | [48, 921 | 55,001 | [*L- | 2% | 2 ) 62
ENT162h2 76 | 71 | 74 | 79]
| Fes, [ 14, | TS | e
[82,99] | [70,98] | 48,961 {[57,97)| [8,96] |[13,95]| o” | gz’ | ‘g5 | 7
700 | 3@ |50 |40 20 3@ [ 20 |20 |20 [ 1@
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97% 93% | 95% 889/ [14,0] | [0.17,0.00] | Yes
[92, 99] [77,98] | [89, 98] [75, 94]
mRNA-1273
[91, 99] [75, 98] | [87, 98] [71, 95]
34 1M 113 L)
88% 83% | 74%* | TT%* | T1%* | 57%* | 43%* | 71% | 85% | -48% | [15,84] | [0.34,0.81] | Yes
[75,95] | [60, 93] | [40, 88] | [46, 90] | [23, 89] | [-9, 83] [;0?’ [978§ [188] ['110%?’
ChAdON 16,98 |120.08] T | H2 | (36, | D0, | (78 | [87, | (95, | FOO,
’ [-20, 98] 96] 97] 96] 94] 93] 99] 100] | 100]
6 (8) 3@ |1 5@ |24 | 1@ 1200 |1T@ |1 |1 |10
65% 83%0% | T8%* | TT%* | 69% | T6%* | 78% | 73% | -91% | 64% | [0,20] | [0.00,0.12] | Yes
[55,72] | [77,87] | [71,83]|[70, 82] | [55, 79] | [67, 83] | [65, 87] | [62, 80] ['11000(])’ [41, 78]
Ad26.COV2.S 00
[50,75] | [75,88] | [68, 85] | [67, 84] | [52, 81] | [64, 84] | [62, 88] | [59, 82] ['100]’ [37, 80]
5 (0) 3@ |40 [ 40 120 20 |20 120 10D | 200
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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) ( )
59% 70% 56%0* 46%0* 2%t1* [27,73] | [0.34,0.560] | Yes
_ [37,73] | [58,79] [39, 68] [24, 62] |[-34, 37]
Any vaccine
[-39,90] | [-13,92] | [-41,89] | [-52,86] |[-74, 70]
2 (8) 13 (26) 13 (29) 9 (22) 3(7)
55% 67% 51%0* 41%0* -5%7* [38,62] | [0.34,0.44] | Yes
33,69 56,75 35, 63 20, 56 -37, 30
oy RN saceine | 2209 156,751 | 185, 63) | 20,561 [[37, 30
[-32,80] | [-4, 89] [-35, 84] | [-46, 81] |[-71, 6§]
2(8) 12 (22) 12 (25) 9 (22) 3(7)
82% 75% [9,90] | [0.37,1.17] | Yes
) [-30,98] | [-51, 97]
Any adenovirus
[-85, 100] | [-90, 99]
24 24
65% 69% 58%0* 50%* 25%t* [17,83] | [0.34,0.76] | Yes
2 -
BNT162b2 [33,82] | [48, 82] [29, 75] [14,71] |[-31, 62]
[-53,94] | [-44,95] | [-59, 93] | [-66,92] |[-78, 88]
14 9 (14) 9 (18) 6 (11) 24
55% 70% 4450% 36%0* 9%ot* [99,0] | [0.34,0.00] | Yes
26,73 -
mRNA.1273 [26,73] | [60, 78] [25, 58] [18, 51] [[-16, 30]
[-5,81] | [36,86] | [-17,73] | [-25,70] |[-48,57]
12 309 3 (6) 3(8) 2 (8)
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77% 78% [3,95] | [0.15,0.90] | Yes
[-28,96] | [-26,97]
ChAdOx1
[-80, 99] | [-80,99]
2(3) 2(3)
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)

Bas(zir:lz(;l)ays Follow-up days (weeks) [Wl;b] [w(;b] N[DO
0-6 7-28 84-111 | 112-139 | 140-167 168-195 196-223 | 224-251 | 252-279 | 280-307 308+
(0-1) (1-4) (12-16) | (16-20) | (20-24) (24-28) (28-32) | (32-36) | (36-40) (40-44) (44+)
79% 92%t 72%* | 52%t* | 57%* 87% 65% 41% 59% -24% [38, 61] | [0.52,0.66] | Yes
Any vaccine [54,90] | [87,95] | [54,83] | [15,73] | [-9, 84] [-26,99] | [-82,98] | [-97,99] | [-95, 99] | [-100, 100]
[-25,97] | [56,99] |[-37,95] |[-64,92] | [-66, 94| [ [-57,99] [[-89,99]|[-98,99]|[-97,99]| [-100, 100]
2 (6) 8 (19) 10 (25) | 5(12) 2 (6) 14 14 12 12 1)
81% 93%t 75%0%* 57%0* 61%0* 83% 65% 42% 35% -33% [45,54] | [0.51,0.56] | Yes
. [53,92] | [88,95] | [62,84] | [26,75] | [-1, 85] [-63,99] |[-87,98]|[-97,99] | [-98, 99] | [-100, 100]
Any mRNA vaccine
[[11,97] | [64,98] |[-17,95] | [-54, 91] | [-57, 93] | [-75,99] |[-91,99]]-98,99]|[-98,99] | [-100, 100]
24 8 (20) 10 24) | 5(12) 24 1(3) 13 12 12 1)
62% 93%t 40%0* 45%0* 47% 47% [15,81] | [0.49,1.13] | Yes
. [-62,94] | [55,99] |[-72,90] |[-76, 93] | [-94, 98] | [-100, 100]
Any adenovirus
’ [-90, 98] |[-42, 100] | [-93, 97] | [-93, 98] | [-98, 99] | [-100, 100]
12 1(5) 2(7) 14 14 1)
91% 66%0* 36%0* 48%0* 77% 53% 22% 12% -50% [60,39] | [0.57,0.47] | Yes
BNT162b2 [84,95] | [41,80] [[-15,66]|[-30,81]| [-74,99] |[-91,98]|[-98,99]|[-98,99]| [-100, 100]
[55, 98] | [-40, 93] [ [-68, 87] | [-68, 91] | [-82,99] |[-94,99]|[-99, 99]|[-99, 99] | [-100, 100]
6 (15) 6 (15) 4 (10) 24 13 13 12 12 1
90% 84% T7%
MRNA.1273 [87,93] | [78,88] | [63, 80]
1) 1) 1)
ChAdOx1 62% 93%t 40%0* 45%0* 47% 47% [15,81] | [0.49,1.13] | Yes
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[-62,94] | [55,99] |[-72,90] [[-76, 93] | [-94, 98] | [-100, 100]
[-90, 98] |[-42, 100] | [-93, 97] [ [-93, 98] | [-98, 99] | [-100, 100]
1(2) 105 2.(7) 1(4) 1(4) 1(1)

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)
77% 94%t 79%0* 41%0* 41%0* 19% -71%* -81% | -67% | -94% [69,27] | [0.68,0.43] | Yes
[38,92] | [87,97] | [59,90] |[-31,77]| [-62, 87] [-94, 96] [-99, 91] [-100, | [-100, 1 [-100,
. 98] 98] 100]
Any vaccine 100 100 100
[-35,97] | [63,99] |[-17,96] [[-73,91]| [-81, 94] [-96, 97] [-99, 94] 98] 99] 100]
14 3 (10) 4 (14) 2 (8) 2 (6) 14 14 12 12 1)
71% 94%t 76%0* 54%0* 549%0* -14% -66% -74% | -85% | -94% [58,38] | [0.63,0.51] | Yes
[-3,92] | [87,97] | [49,89] |[-16,82]| [-53, 90] [-98,97] [-99, 96] 100, ) [-100, 1 [-100,
. 98] 98] 100]
Any mRNA vaccine 100 100 100
[-56,96] | [64,99] |[[-30,96] |[-67,93]| [-77,95] [-99,98] | [-100, 97] 9] 98] 100]
12 3 (10) 4 (12) 2 (8) 24 1(3) 1(3) 12 12 1)
69% 96% 61%* | -22%* -75%* -58% [30,55] | [0.78,1.06] | Yes
) [-63, 96] | [66, 100] | [-61, 94] [ [-93, 89] | [-100, 95] | [-100, 100]
Any adenovirus
[-91,99] |[-25, 100] | [-91, 99] [ [-98, 97] | [-100, 98] | [-100, 100]
1@ 10 2 | 1® 1® 1@
93% 69%0* 46%0* 46%0* -26% -71% ST7% | -87% | -95% [66,31] | [0.70,0.48] | Yes
[85,97] | [24,88] | [-32,80] | [-62,89] | [-98,97] | [-100,95] (100, 1 [100, 1 [-100,
BNT162b2 %8] 7] 100]
. 3 3 : [-100, | [-100, | [-100,
[56,99] |[-53,96] |[-74, 93] | [-82,95] [-99,98] | [-100, 96] 98] 98] 100]
3 (10) 3 (10) 2 (8) 2 (4 1(3) 1(3) 12 12 1)
mRNA-1273
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69% 96% | G1%* | -22%* | -75%* -58% [30,55] | [0.78, 1.06] | Yes
[-63, 96] | [66, 100] | [-61, 94] | [-93, 89] | [-100, 95] | [-100, 100]

ChAdOx1
[-91,99] | [-25, 100] | [-91, 99] | [-98, 97] | [-100, 98] | [-100, 100]
1(2) 105 2.(7) 1(4) 1(4) 1(1)

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
outside the range of the CI.

This was assumed to be an error in reporting. We thus operated under
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).

12. A Cl is reported as less than -
100%, i.e. -189.8%

Treat it as missing, and just use the upper CI instead

13. If any VE point-estimate in
an article goes below -100%.

Override decision rule #2, as it assumes VE is bounded from -100% to
100%. Instead, use a regular formula to convert to RR from VE.
VE=(1-RR)*100

RR=1/(VE/100+1)

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: 1f 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.

1. o (Sigma): o 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.

1. 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 a 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

CIs: 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 Very 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

COl 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

43



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

Screening

Records identified = 558

Records identified from
Records removed before screening Hand search = 34
MIH = 255 b
Embasze = 216 Duplicates = 85 Mcmasiers conid-19 = 10
WHO newsletier = 24
Records screened = 356 [ Records excluded = 330 Records screened = 34 Records excluded = 3
1 1
. Reports sought for .
Reporta sought for — Reports not retrieved = 0 pr:n'iml g 4 Reports not retrieved = 0

retrieval = 36

Asaeased for eligibility = 36

1 Excluded = 51

F

Aaaessed for eligibility =

.

Included = 5

Excluded = 4

Included =0

Total number of included studies = 5
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Appendix 7b: Studies excluded from the current update (from databases and hand search):

Authors

Albreiki et al

Allen

Anonymous.

Anonymous

Anonymous.

Arregoces-
Castillo et al

Atanasov et al

Baydar Toprak
etal

Bozio et al

Cerqueira-Silva
etal

Chatzilena et al

Chemaitelly et
al

Title

Risk of hospitalization and vaccine effectiveness
among COVID-19 patients in the UAE during the
Delta and Omicron outbreaks.

Comparative transmission of SARS-CoV-2 Omicron
(B.1.1.529) and Delta (B.1.617.2) variants and the
impact of vaccination: national cohort study, England
Correction to BNT162b2 vaccine effectiveness
against SARS-CoV-2 omicron BA.4 and BA.5

Erratum: Effectiveness of Covid-19 Vaccines against
the B.1.617.2 (Delta) Variant

Erratum: Correction to: Effectiveness of Messenger
RNA-based Vaccines During the Emergence of the
Severe Acute Respiratory Syndrome Coronavirus 2

Omicron Variant

Effectiveness of COVID-19 vaccines in older adults
in Colombia: a retrospective, population-based study
of the ESPERANZA cohort

Understanding COVID-19 Vaccine Effectiveness
against Death Using a Novel Measure: COVID
Excess Mortality Percentage.

COVID-19: booster(s) vs. hospitalization and
Intensive Care Unit admission.

Protection from COVID-19 mRNA vaccination and
prior SARS-CoV-2 infection against COVID-19-
associated encounters in adults during Delta and
Omicron predominance

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

Relative vaccine effectiveness (rVE) of mRNA
COVID-19 boosters in the UK vaccination
programme, during the Spring-Summer (monovalent
vaccine) and Autumn-Winter 2022 (bivalent vaccine)
booster campaigns: a prospective test negative case-

control study

COVID-19 primary series and booster vaccination
and potential for immune imprinting

Journal

Frontiers in
immunology

medRxiv.

The Lancet
Infectious
Diseases

New England
Journal of
Medicine

Clinical infectious
diseases

The Lancet.
Healthy longevity
Vaccines
European review
for medical and
pharmacological
sciences

The Journal of

infectious diseases

PLoS Medicine

medRxiv

medRxiv

Reason for
exclusion
wrong study
duration

Hand search -
wrong study
duration
wrong study
duration

no author or
tittle

wrong study
duration
wrong study

duration

wrong
outcome

wrong study
duration

wrong
comparison

previously
included

wrong study
duration

no useful
data
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Cornforth etal

E etal

Fabiani et al

Geldof et al

Grewal et al

Heidarzadeh et
al

Huiberts et al

Jamaati et al

Jamaati et al

Jang et al

Kamal et al

Kim et al

Kim et al

Kislaya et al

Impact of COVID-19 vaccination on COVID-19
hospital admissions in England during 2021: an
observational study

Reactogenicity, SARS-cov-2 infection, and pregnancy
outcomes following COVID-19 vaccination during
pregnancy in canada

Protection against severe COVID-19 after second
booster dose of adapted bivalent (original/Omicron
BA.4-5) mRNA vaccine in persons 4%0¥4€ 60 years,
by time since infection, Italy, 12 September to 11
December 2022.

SARS-CoV-2 infection and COVID19 vaccination
across eight immune-mediated inflammatory
disorders: A prospective, real-life Belgian cohort
study - the BELCOMID study

Effectiveness of mRNA COVID-19 vaccine booster
doses against Omicron severe outcomes
Effectiveness of COVID-19 vaccines on
hospitalization and death in Guilan, Iran: a test-
negative case-control study

Effectiveness of bivalent mRNA booster vaccination
against SARS-CoV-2 Omicron infection, the
Netherlands, September to December 2022.
Effectiveness of Different Vaccine Platforms in
Reducing Mortality and Length of ICU Stay in Severe
and Critical Cases of COVID-19 in the Omicron
Variant Era: A National Cohort Study in Iran.
Effectiveness of Different Vaccine Platforms in
Reducing Mortality and Length of ICU Stay in Severe
and Critical Cases of COVID-19 in the Omicron
Variant Era: A National Cohort Study in Iran
Estimated Effectiveness of Prior SARS-CoV-2 BA.1
or BA.2 Infection and Booster Vaccination Against
Omicron BA.5 Subvariant Infection

The Outcome of BNT162b2, ChAdOx1-Sand
mRINA-1273 Vaccines and Two Boosters: A
Prospective Longitudinal Real-World Study.
Effectiveness of two and three mRNA COVID-19
vaccine doses against Omicron- and Delta-Related
outpatient illness among adults, October 2021-
February 2022.

Vaccine Effectiveness Against Severe Disease and
Death for Patients With COVID-19 During the
Delta-Dominant and Omicron-Emerging Periods: A
K-COVE Study

Comparative complete scheme and booster

effectiveness of COVID-19 vaccines in preventing
SARS-CoV-2 infections with SARS-CoV-2 Omicron

Journal of the
Royal Society of
Medicine
American Journal
of Obstetrics and
Gynecology
Euro surveillance

Frontiers in
Immunology

Nature
Communications
International
Journal of
Infectious
Diseases

Euro surveillance

Journal of medical
virology

Journal of medical
virology

JAMA Network
Open

Viruses

Influenza and
other respiratory
viruses

Journal of Korean
medical science

Influenza and
other respiratory
viruses

wrong study
design

wrong
outcome

wrong study
duration

wrong
outcome

wrong
outcome
wrong

outcome

wrong
outcome
wrong study

duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration

wrong study
duration
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Lefevre et al

Lin et al

Link-Gelles et
al

Maeda et al

Masetti et al

Mattiuzzi et al

Meurisse et al

Mukherjee et al

Naylor et al

Nguyen et al

Nordstrom et
al

Paggi et al

Pawlowski et al

Pietrzak et al

(BA.1) and Delta (B.1.617.2) variants: A case-case
study based on electronic health records.

Beta SARS-CoV-2 variant and BNT162b2 vaccine
effectiveness in long-term care facilities in France

Effectiveness of Bivalent Boosters against Severe

Omicron Infection

Estimation of COVID-19 mRNA Vaccine
Effectiveness and COVID-19 Illness and Severity by
Vaccination Status During Omicron BA.4 and BA.5
Sublineage Periods

Effectiveness of mRNA COVID-19 vaccines against
symptomatic SARS-CoV-2 infections during the
SARS-CoV-2 Omicron BA.1 and BA.2 epidemic in
Japan: Vaccine Effectiveness Real-time Surveillance
for SARS-CoV-2 (VERSUS)

Effect of a2 Fourth Dose of mRNA Vaccine and of
Immunosuppression in Preventing SARS-CoV-2
Breakthrough Infections in Heart Transplant Patients
Efficacy of the Second COVID-19 Vaccine Booster
Dose in the Elderly

Homologous and Heterologous Prime-Boost
Vaccination: Impact on Clinical Severity of SARS-
CoV-2 Omicron Infection among Hospitalized
COVID-19 Patients in Belgium.

Vaccination saves lives: a real-time study of patients
with chronic diseases and severe COVID-19
infection

Impact of study design on vaccine effectiveness
estimates of 2 mRNA COVID-19 vaccine doses in
patients with stage 5 chronic kidney disease

Relative effectiveness of BNT162b2, mRNA-1273,
and Ad26.COV2.S vaccines and homologous
boosting in preventing COVID-19 in adults in the US
Safety and effectiveness of monovalent COVID-19
mRINA vaccination and risk factors for
hospitalisation caused by the omicron variant in 0.8
million adolescents: A nationwide cohort study in
Sweden

Characteristics of COVID-19 vaccinated and
unvaccinated patients admitted to Careggi University
Hospital, Florence, Italy

FDA-authotized mRNA COVID-19 vaccines atre
effective per real-world evidence synthesized across a
multi-state health system

Effectiveness of BNT162b2 vaccination in
preventing COVID-19-associated death in Poland

The Lancet.
Healthy longevity
New England
Journal of
Medicine

JAMA network
open

Expert review of
vaccines

MDPI

Vaccines

Vaccines

QM

Kidney
International

Medrxiv

PLoS Medicine

Internal and
emergency
medicine

Med (New York,
N.Y))

Polish archives of
internal medicine

wrong study
duration
wrong study
duration

wrong study
duration

wrong study
duration

Hand search -
data in figures

Wt ong
compatator
wrong study
duration

wrong study
duration

wrong study
design

Hand search -
wrong
comparator
wrong
population

wrong study
duration

wrong study
duration

wrong study
duration
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Plumb et al

Poukka et al

Roberts et al

Rojas Botero

Sanhueza et al

Shrestha et al

Shrotri et al

Stoliaroff-
Pepin et al

Stirrup et al

Tenforde et al

Tran et al

Tsang et al

Wei et al

Wilson et al

Wu et al

Estimated COVID-19 vaccine effectiveness against
seroconversion from SARS-CoV-2 Infection, March-
October, 2021

Bivalent booster effectiveness against severe
COVID-19 outcomes in Finland, September 2022
a€” January 2023

Estimating COVID-19 Vaccination and Booster
Effectiveness Using Electronic Health Records From
an Academic Medical Center in Michigan.

Real-Wortld Effectiveness of COVID-19 Vaccines
Among Colombian Adults: A Retrospective,
Population-Based Study of the ESPERANZA Cohort
Efficacy of vaccination against the SARS-CoV-2 virus
in patients with chronic kidney disease on
hemodialysis

Effectiveness of the Coronavirus Disease 2019
(COVID-19) Bivalent Vaccine

Duration of vaccine effectiveness against SARS-CoV-
2 infection, hospitalisation, and death in residents and
staff of long-term care facilities in England
(VIVALDI): a prospective cohort study

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

Effectiveness of successive booster vaccine doses
against SARS-CoV-2 related mortality in residents of
Long-Term Care Facilities in the VIVALDI study
Early Estimates of Bivalent mRNA Vaccine
Effectiveness in Preventing COVID-19-Associated
Emergency Department or Urgent Care Encounters
and Hospitalizations Among Immunocompetent
Adults - VISION Network, Nine States, September-
November 2022.

Efficacy of first dose of covid-19 vaccine versus no
vaccination on symptoms of patients with long covid:
target trial emulation based on ComPaRe e-cohort
Effectiveness of BNT162b2 and CoronaVac
COVID-19 vaccination against asymptomatic and
symptomatic infection of SARS-CoV-2 omicron
BA.2 in Hong Kong: a prospective cohort study
Comparative effectiveness of BNT162b2 and
ChAdOx1 nCoV-19 vaccines against COVID-19
Outbreaks of SARS-CoV-2 Infections in Nursing
Homes during Periods of Delta and Omicron
Predominance, United States, July 2021-March 2022
Effectiveness and safety of COVID-19 Vaccine
among Patients with Inflammatory Bowel Disease: A
medical center hospital-based study in central Taiwan

Vaccine

medRxiv

AJPM focus

Research gate

Human Vaccines
and
Immunotherapeuti
cs

medRxiv

The Lancet.
Healthy longevity

Infection

medRxiv.

MMWR.
Morbidity and
mortality weekly
report

BM] medicine

The Lancet
Infectious
Diseases

BMC Medicine

Emerging

infectious diseases

Journal of Crohn's
and Colitis

wrong study
duration

wrong study
duration

wrong
outcome

Hand search -
wrong study
duration
wrong study
duration

wrong study
duration
wrong study
duration

wrong study
duration

delayed
exclusion -
RoB excluded
wrong study
duration

wrong
outcome

wrong study
duration

wrong
comparator
wrong study
duration

wrong
comparison
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Appendix 8: Studies excluded from the updates 1-15 (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 mRNA-1273 versus
BNT162b2 vaccines against SARS-CoV-2
infection and severe COVID-19 in Qatar
Effectiveness of the BNT162b2 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

Reason for
exclusion
wrong
intervention

wrong publication
type

wrong
intervention

wrong
intervention
wrong outcome

delayed exclusion
- this is a letter of
correspondence
that refers to an
original study
wrong outcome

wrong
intervention

wrong comparator

wrong study
duration

wrong publication
type

wrong study
duration

wrong study

duration
wrong comparator

wrong
intervention
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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
variant pandemic: a prospective observational
study in Japan

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

wrong comparator

wrong study
duration

wrong study
design

wrong outcome

wrong outcome

wrong study
duration (follow-
up period not an
average above 112
days)

wrong outcome,
wrong comparator

wrong study
duration
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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.

Alkadi et al

Alkhafaji et al.

Allen et al.

Al-Momani et
al

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

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

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
cohort 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

Vaccines

Research Square

Preprint - medRxiv

Frontiers in public
health

wrong study
duration

wrong
intervention

wrong outcome

wrong
intervention

wrong study
design

wrong comparator

wrong
intervention

wrong publication

type

wrong outcome,
wrong study
design

wrong
intervention

wrong study
duration

wrong population

wrong study
duration

wrong study
duration
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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.
Altarawneh et
al.

Altmann et al.

Alves et al

Amatya et al.

Amirthalingam

et al.

Amit et al.

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

Journal of Medical
Virology

The Lancet

Vaccines

Open Forum
Infectious Diseases

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

wrong outcome

wrong
intervention

wrong comparator

wrong study
duration

wrong study
duration
wrong study
duration
wrong study
duration
wrong study
duration

wrong publication
type

wrong study
duration

wrong study
design
wrong
intervention

wrong study
design
wrong
intervention
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Amodio et al.

Amodio et al.

Anderegg et al.

Andersson 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.

Effectiveness of mRNA COVID-19 vaccination
against SARS-CoV-2 infection and COVID-19
disease in Sicily over an eight-month period

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 AZID 1222,

BNT162b2, or mRNA-1273 vaccines against
COVID-19 during omicron predominance

in the Nordic counttries

Comparative effectiveness of heterologous
booster schedules with AZID1222, BN'T162b2,
or mRNA-1273 vaccines against COVID-19
during omicron predominance in the Nordic
countries

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

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

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

SSRN

Vaccines

Swiss medical
weekly

WHO newsletter

medRxiv

MedRxiv

medRxiv

Preprint - medRxiv

Preprint - medRxiv

American journal of

epidemiology.

Clinical Infectious
Diseases

Preprint - medRxiv

delayed exclusion
- unvaccinated
group include
single-dose and
non mRNA
vaccines

wrong study
duration

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

wrong study
duration

already included
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Andrejko et al.

Andrejko et al.

Andrews et al.
Andrews et al.

Andrews et al.

Angel et al.

Anjan et al.

Anonymous

Anonymous

Anonymous

Anonymous

Anonymous et

al.

Aoshima et al

Araminda &
Ramatillah

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

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),
(50140673622000113), (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-world 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

Clinical Infectious
Diseases

Preprint - medRxiv

Preprint - medRxiv
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

wrong
intervention

Hand search -
wrong
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Appendix 9: Team members’ individual reflections on intersectionality and positionality

1. What are elements about our background that influence how we go about interacting with
research? What perspectives do we have and what perspectives are we missing?

“I have training in epidemiology and public health, and a clinical background in pharmacy. I believe my
background may lead me to favour statistical/quantitative evidence and weigh heavily quantitative reviews
that focus on clinical outcomes like deaths, cases, and hospitalizations.”

“I have spent about 8 years living in high-income countries, and my experience as an immigrant has
certainly created a ‘path’ for me to be particularly sensitive and cognisant of the representation of
disadvantaged communities in research. In this specific project for instance, I believe that I was more
motivated to identify where the data is coming from (i.e., evidence from which context is lacking), and that
I had questions around implementation issues at the back of my mind (e.g., what happens in rich countries
vs. poorer countries; infrastructure issues in various settings and their ability to effectively track pandemic
cases/deaths, and adopt additional preventive measures that might have economic and other implications
for citizens).”

“Having participated in research projects in university with several scientists in different fields, I believe
most people working in research are trying their best to produce good studies. As I live with several
chronic diseases, however, I have seen little research done on most of those chronic diseases found
primarily in women, and this made me wary of the willingness of the general research system to address
important health issues as is needed.”

“A background in physics and in social sciences, where I studied science as an object of research, led me to
focus on the human aspect of the conduct of research and on the difficulties encountered by several
individuals with data literacy, even with educated people. My other background in information science and
the position I occupy as a research support librarian for several years push me to favor the importance of a
good methodology in knowledge synthesis.”

“As a person working in research for more than 20 years (in training + professional experience), I have a
strong drive to analyze the quality of evidence, since my expertise is evidence analysis and synthesis. I am
confident that methodologically we developed a strong report, which doesn’t mean we answered all
questions — we presented some that cannot be answered at this point as well.”

“I have university-level education and regulatly work on editing/reviewing research-related texts. This has
made my interaction with research very analytical in terms of its language (e.g., lexical, structural) which
makes my perspective at once very detail oriented (e.g., word choice, grammar) and overarching (e.g.,
messaging, clarity, implications).”

“I think having previous exposure to such a study setting only helps building the framework on how I go
about analyzing the data. Also having knowledge of medicine and statistics helps in this. I think the team is
well rounded in terms of experience and knowledge but sometimes there may be communication
discrepancy.

“My training and personality lead me to a more quantitative approach when developing research. Numbers
seem to provide me with a better sense of results that are easier for me to interpret. My background
(mainly training and learning opportunities) and the privileges provided by my positionality also lead me to
a perspective of questioning information and reality. It also gave me resources and chances to learn and
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argue. As a latin woman, the distrust is part of who I am, although my life experiences give me an
optimistic point of view.”

“Growing up in a community and family with little or no university experience allows me to understand
the extent to which the work of health research is exclusive and restricted to a relatively small (and
generally, though not always, privileged) population. Health research has historically struggled to build
bridges to and from patient populations and has also struggled to effectively share its processes, objectives,
and findings (including their implications and limitations) with the public at large, from individuals to
decision-makers not directly invested/involved with health research.”

“I have a background in pharmaceutical sciences and pharmacoepidemiology, therefore, I might favor
studies like randomized control trials and more quantitative reviews. It may also make me more sensitive to
the use of words like effectiveness and efficacy or adverse events and adverse reactions, which are often
used interchangeably in some fields but have distinct meanings in the pharmaceutical industry and bring
me to interpret things slightly differently or be picky on the terms used when writing a report. I also have a
bit of experience in a clinical setting (clinical trials) which may lead me to favor outcomes that can be
measured in a quantitative way and pay attention to details on how these were measured in a study (what
tool? what frequency? how many people?) and pay less attention to outcomes that weren’t measured
quantitatively.”

“As a recent university undergraduate, surrounded by a younger generation with generally liberal
wortldviews, a visible minority, and having had training in Equity, Diversity and Inclusion (EDI), I am
always curious about the practical implications of our research for marginalised population (e.g., how our
messaging about vaccines can affect populations historically skeptical of vaccines). Being a relatively blank
slate to how research is traditionally done at our lab also made me open to integrating intersectionality to
our processes.”

“Due to my training and research experience being quantitative, I am more likely to understand empirical
data quantitatively. In addition, my clinical background also makes me tend towards the practicality of
research. I focus on how clinically relevant an outcome is and how it translates to function in the real world
setting. This reasoning may influence how I interact with research that produces no effect; of which no
effect reports are crucial to building a comprehensive understanding of intervention and methodologies
that work or do not work.*

“As a Brazilian, my country has been facing challenges in accessing vaccines, so part of the missing piece is
to realize that our results reflect the scenario in high-income countries, and maybe that the efficacy results
do not reflect the reality where VOCs are not well managed/contained and spread more rapidly. The
available data did not allow us to explore these different perspectives.”

“I have been trained across multiple disciplines (ranging from Chemistry through to behavioural science,
with stops at physiology, biochemistry, biomechanics, psychophysiology, cardiology, pneumology, nuclear
medicine, etc.), which gives me a broad perspective on research and research methodology. However, this
has always been in the context of high-income countries and in universities that are generally considered to
have high standings and better-quality facilities and capacity. Collectively, the team has a broad range of
skills and backgrounds which cover varied fields (e.g., epidemiology, social psychology, physiotherapy) and
jobs (e.g., academics, students, librarian, food science specialist) which brings research training that spans
the spectrum of research studies.”

147



“As an immigrant in Canada, when I do research, I always keep in mind about equity, diversity, and
inclusion and concerns about how health disparities can be part of our conception of vaccine effectiveness.
When the Covid-19 Vaccine was just invented, I saw from the news that only people with high social status
could get it. I am concerned about the situation that Vaccines are still not available to some, which drives
me to be curious about the subgroup analysis of ethnicity and country.”

“I am a first-generation scholar that grew up in an impoverished and unstable family environment. When I
went to university, I was often aware of how my background contrasted with that of others around me,
and it often seemed like people were living in different realities from one another. Throughout my career, 1
have often gravitated towards interacting more with others who have less traditional/represented
backgrounds in their work environments, and this has given me an appreciation for the degree to which
people’s personal experiences and backgrounds influence their views and their work”

“Although I am aware that my clinical research background and training in quantitative research make me
see the evidence differently from others. Sometimes I may be driven by numbers with statistical
significance, which may lead to weighing quantitative review heavily.”

“My unusually rare neurological condition has brought me to become more familiar with the field of health
research as a patient and as someone seeking insight from an extremely limited pool of data. My condition
also often renders many of my healthcare experiences, questions and care needs as ‘statistically
insignificant’ or ‘idiosyncratic’ which raises questions for me about inclusivity and the applicability of
generalizing findings across all types of populations, notably in a context where healthcare professionals do
not have time for personalized medicine or care.”

“Throughout my life, I have had access to higher education and have had an ‘average’ positioning in
society (i.e., I would perceive myself somewhere in the middle in terms of socioeconomic status). However,
I come from a middle-income country and most of my teenage years I have lived in an environment with a
challenging political situation, including sanctions and war.”

“I have previous professional training in the subject of research epidemiology with knowledge of statistical
interpretation, the inferences we can draw from it what what they mean in terms of generalizability.”

“I am a social psychologist, with a dominant orientation towards theory and quantitative methodology, but
have also received education/exposute to several other disciplines (e.g., sociology, communications, health,
philosophy, history). I have had long-standing interests in methods, metascience (the study of how
scientists go about doing and thinking about research), intergroup relations, and cross-cultural research,
and these explorations have led me to be weary of ‘gold standards’ and ‘agreed upon rules’ in science; I
believe dominant methodologies (and theories) always come with important biases and assumptions that
lead to (often unrecognized) trade-offs, and can often risk reinforcing social inequities when applied
without care.”

2. What are elements about our background that influence how we interact with the topic of
vaccines, and policies for vaccination more generally? What perspectives do we have and what

perspectives are we missing?

“I am politically quite liberal and believe that policy-based changes are an essential part of improving
society. My research training has also led me to take a very ‘interventionist-centric’ viewpoint.”
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“I generally operate in a consequentialist but also collectivist mindset. Part of this comes from growing up
in an environment where individual welfare is expected to be set aside in favour of the collective.”

“My study background makes me sceptical of the autonomy of research conduct on vaccines considering
all the money interests of the pharmaceutical business, but I still believe in the integrity of academic
researchers. When I was young ,I remember having reacted adversely to the whooping cough vaccine.
Throughout my youth until 21 years old, I had several allergies to elements of my environment that left me
without energy and with symptoms of discomfort to the point of wishing I were dead. Fifteen years ago, I
had a bad experience with a medication that took me a year to recover from. In short, I'm hesitant with
anything that bypasses my immune system, like the vaccination for myself. Because of my susceptibility, I
did not vaccinate my children when they were babies (but I did follow other recommendations of Santé
Canada that few families do, like breastfeeding their children for at least two years).”

“I wasn’t vaccinated as a child due to my parents’ vaccine hesitancy, however, I have been getting all of the
vaccines that have been offered to me ever since and have helped my parents through their hesitancy. I
would therefore say that my opinion of vaccines is very positive. In addition, my background in
pharmacoepidemiology showed me how vaccines are a great tool when it comes to population health and
that the key is in the number of people getting vaccinated. While the vaccines themselves might carry some
risks to the individuals and can sometime have a relatively limited effectiveness for the vaccinated
individuals, my education leads me to believe that the magic occurs on a populational level when herd
immunity is reached thanks to the action of individuals, protecting people who can’t get vaccinated or
won’t for personal reasons.”

“I think most social and health policies, although frequently well-intentioned, come with side effects and
biases that can disadvantage some groups over others. I also think the values, experiences, and needs of
different groups can leave them to define ‘success’ very differently. Consequently, my default is to adopt a
more skeptical stance on policies.”

“I am a behaviouralist, so my perspective on vaccines and vaccine policies is predominantly from the angle
of are people getting them or not, why, and if not, how do we go about creating the environment where
they are more likely to get the vaccine. This is based on the assumption that the evidence supports the use
of vaccines, for which there is strong evidence for in the current pandemic. The two aspects that we are
potentially missing are those of a 'front-line' policy maker and an immunologist, though given the topic
area the immunologist is less critical, but they may be able to provide some perspective on the potential
immunological aspects of waning. On a personal level, I have a parent who is an anti-vaxxer, though they
don’t dissuade others, so this provides an interesting contrast to the data within the review and provides an
additional perspective.”

“Having a background in medicine, and also having exposure to research in an academic setting, I believe
evidence based policy making is of pivotal importance. Having knowledge about vaccine contents,
manufacturing process only reinforces my strategy to dig deeper in the topic.”

“Regarding recent discussions on policy-related recommendations, I would say that I tend to be in favour
of mandates, which upon reflection might in part be related to the socio-political contexts I grew up in.”

“I come from a pro-science family with several doctors and nurses. My brother had mumps as a kid before

the vaccine was available and this resulted in permanent damage to his ears. That made me generally
favorably inclined toward vaccination.”
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“The missing point here is clearly the perspective of access, and how the vaccines would perform in
scenarios where vaccination does not advance as fast.”

“I am pro vaccination — I would say that my beliefs were shaped by my family background (3 out of my 4
closest family members are physicians), my personal educational training and both my current and previous
work environments (engaged in promoting vaccination).”

“The neurological condition I live with is immune-mediated and, owing to its onset being associated with
vaccination (in some cases, but not all), my approach to understanding, parsing, and making informed
decisions about vaccination are complicated by the inevitable lack of specific health-population data
relevant to my condition. Though I am able to make the distinctions between what is well-advised for the
greater good and for policymakers, I am also keenly aware of the far-from-abstract realities of wrestling
with being that ‘1 in 100,000” exceptional case.”

“On the topic of vaccines, I have previously done research and advocacy on vaccination that has led me to
develop a generally positive attitude. However, I also think individuals and groups need to be given a fair
chance to make informed and self-determined decisions for themselves.”

“My background in a low- & middle-income country where we have seen the effectiveness of vaccines and
how vaccination has reduced epidemics and childhood mortality in my society makes me lean positively
towards vaccinations. I have always advocated for vaccination in my clinical practice. However, based on
my experience in this project and lived experience of some people around me, I have some reservations
about the COVID vaccine. The policies and narrative around COVID vaccines removed the ability for
people to make necessary choices, and they seemed to be politically driven, to the extent of propagating
lies about the effectiveness and side effects. My general view about vaccines is for science to show the facts
about their effectiveness, and give recommendations. Then, the government makes policies based on the
quality of available evidence and recommendations from experts, and allows the general population to
make the decision suited for them.”

“As a physiotherapist, really interested in physiological aspects and little training in immunogenicity, but
also as a behavioural scientist, I see vaccines with the complexity it requires. I am concerned about safety
aspects, efficacy, and long-term impact in health. Accessibility and the impact across different population
profiles are also important aspects. However, regarding specifically the vaccines against COVID-19, I
honestly have the tendency to be very optimistic. The pandemic itself, from the health protective measures
to vaccines, started to be a political discussion in several countries. So, because of my political position and
beliefs, I have the tendency to argue in favour of vaccines and in favour of health measures. The fact that I
am part of a COVID-19 project also impacts my perspective, having the opportunity to discuss its impacts
in society and people’s behaviours and attitudes. I strongly believe and defend scientific/evidence-based
decisions.”

“As a very athletic person, I have severe side effects after I get any vaccines and I hesitated to get Covid-19
vaccine. I learned about the vaccine effectiveness in general and was curious about what evidence says
about the vaccine effectiveness before doing this systematic review. After doing the review, it helped me to
understand the benefits of the vaccines and persuaded me to get four doses of Covid-19 vaccine.”

“Growing up, having a mom that is an immunologist among a family of health-related scientists, I always
trusted vaccines and followed governmental mandates on that. Also, Brazil has one of the most extensive
vaccination public programs and a population that presents very little hesitancy. I can easily place myself as
a pro-vax person but did not miss the opportunity to really go deep in the evidence before accepting my
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doses. I think hesitancy and policies were not directly related to our report topic but probably had some
impact on the efficacy results, especially the ones based on Israel — high efficacy in a low hesitant
population.”

3. What are elements about our background that influence how we communicate with others?
What perspectives do we have and what perspectives are we missing?

“I work directly with people with different levels of training and familiarity in pretty diverse content. I
think as in general research practices we want to get a different perspective and approach the topic as best
as we are able to. That said, I believe the team tried their best to incorporate perspectives and hear from all
members throughout the process.”

“I have a background doing advocacy work for minority groups and for those without citizenship rights. 1
also have a background doing tutoring for struggling students, and have spent a good amount of time
creating educational materials for teens. Consequently, I greatly value accessibility in writing and trying to
take the perspective of one’s audience into account.”

“Considering I have training in academic writing and have also read some materials about it, I tend to write
in the easiest way. I mostly use active voice and try to be impartial while reporting results. I try to avoid
including any personal perspectives when writing reports or manuscripts. Also, following a logical
organisation is also important to me, that is to have the different sections in the same order of topics and
in agreement. Synthesis, however, is not a skill that I have developed much; I usually tend to over-write. As
a non-native English speaker, writing and communication in this language might be impacted, e.g., not
choosing the best words for each context. Despite this, the fact that I was raised surrounded by people
with non-academic training, gave me skills on how we communicate outside academia. Overall, I have been
learning a lot about communication skills, e.g., nonviolent communication and academic communication,
such as expressing my perspectives only when it is appropriate and non-judgmental.”

“I believe everyone has an administrative side when it comes to collaboration. Having a good foundation
in basics is key to have efficient communication and decision making. Research does require some degree
of these skills which become important in the light of tight deadlines and drafting materials.”

“Based on my background living with and working with people with diverse opinions, yet similar values, I
tend towards communicating the values and principles of a behaviour and allowing the individual to decide
how they express those values and principles. So, my message on COVID prevention could give
individuals the autonomy to choose the prevention strategies that work for them. This method of
communication could be an example of one preaching to the choir, such that engagement might be limited
to individuals with similar values only.”

“I hold more collectivistic values, which may lead me to emphasize implications for collective groups of
individuals.”

“I am an immigrant twice over, so I have some understanding of how, as you transition from one culture
to another, that not everything you say 'translates' well, so I try to be as clear and jargon free as possible
(though a lot of times I don't succeed). That being said, I have immigrated into countries that are more
alike than different culturally. I am also generally optimistic about research and collaborations in research,
which normally translates to a more upbeat communication style. More broadly, we have a diverse team, in
terms of country of birth. However, all of us are from generally higher income countries and we all
currently live in a high-income country and in a particular setting within that country. Though we are
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including global data, there are large areas which are very under-represented, this, coupled with the makeup
of the team, means that we are missing a broader international perspective in the actual data included and
the interpretation of that data.”

“I grew up in a culture with collectivism, and hold more collectivistic values. When I draw conclusions 1
may emphasize health outcomes for the general public. However, there is no “one fit all” and we may need
to think about the individuals as well.”

“When I was a stay-at-home mother, I had a past experience with community work and some activism. I
think that it led me to emphasize that any kind of citizen has access to uncensored information.”

“I am a big proponent of methods to make science more open and accessible. Whenever I lead a new
project, I always try to incorporate components that are publicly available (e.g., public access data) and wish
I could spend more time developing accessible knowledge translation materials.”

“Most of my training focused on scientific communications aimed for people in the same field as me, using
a very impersonal type of writing, but I personally enjoy talking about what I learn and do with my family,
of whom, the most part have a background in finance. I therefore value making science as accessible as
possible and easy to access for everyone. This is partly why I enjoy literature reviews, as reading through
the literature isn’t something everyone is able to do, is interested in doing ,or has the time to do. Literature
reviews make it possible to summarize the information that is available in the literature in a much shorter
form and even in the format of a lay summary or infographics, making it a very accessible form of science.
Being a francophone, I also value the efforts put into translating our findings in French, as not every
francophones in Canada have the privilege of being bilingual.”

“Having grown up and lived most of my life within a generally undereducated community, I learned how
education can be isolating and that this can cut both ways. I became isolated from my community the more
I pursued my education, and the community was isolated from what I was learning, both structurally and
culturally. By this I mean that there is pushback in relation to what is perceived as opaque knowledge-
generation, knowledge access and sharing, and how knowledge is communicated, and even made relevant.
Plain language became the bridge between me and my community and has also become an asset
professionally. “‘Why does this matter?” and “What does that mean?” and ‘Explain it so I can understand’ are
important anchors to keep front of mind. Demonstrating mastery of any common or emerging knowledge
must inevitably be filtered into plain language in order to raise its credibility and shareability.”

“I grew up in a country with a very vertical type of communication in all aspects of society. Living in
Quebec now has allowed me to get used to a more horizontal form of communication but probably not as
much as most Canadians. Working with people with very different backgrounds (including immigrants,
people of all ages, people that can barely read/write...) has shown me that a message should be adapted to
the intended public to be understood.”

“My educational training may have led me to have constraints and avoid in particular framing messages in
such a way that the final audience can perceive as ‘vaccines are bad’ or ‘we are not sure of the value of

29

vaccines’.

“I often have an intervention mindset in my communication. This can lead me to interpret knowledge
translation as being intervention work and ask myself, ‘how can this sentence and image be altered to
positively influence people’s beliefs and behaviours?’. This can have benefits to encourage healthier
decision making, but if my values/beliefs are misguided, it could also be detrimental. This is something I
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try to be aware of, and I sometimes take a step back to instead ask how can I create this message to help
people understand the topic and make a decision for themselves?””

4. How have the dynamic within the team and the context of this project influenced the above
themes?

“I felt the team had good communication and dynamics, which had a positive effect on the development
of this project. The time available to discuss, however, might have limited the amount of contributions
each member was able to give, but the focus on the important aspects was important and when further
discussion was needed, we had an open channel to do it. From a learning perspective, I feel that the time
restriction has also impacted the opportunity to expand knowledge. Each member was able to cover only
what they were trained on, which I understand in the context of an urgent request and the necessity to
keep a high quality of work.”

“I think that even with the lack of time, when working through this report, the team has had numerous
opportunities to touch base on specific tasks/doubts. I was more or less engaged throughout the entire
process. Everyone had their say and after thorough discussion a consensus approach was adopted on the
research side of things.”

“The team was very inclusive and comments were accepted from everyone. This allowed us to overcome
differences in opinion during discussions.”

“I do believe that time constraints the team was working under may have precluded us from being able to
consider/explore as many perspectives as we would have liked.”

“Being pretty new in the team I haven't spent that much time with the team. However, I had enough time
to appreciate how everyone’s opinion is valued and how our diverse backgrounds bring some richness to
our work. However, I believe that the time constraint of this project definitely limited how in-depth we
could go on various topics and during the various steps of this project. I felt included in the team and like a
valued teammate very fast even though I am a recent hire.”

“I think having a dynamic team can influence decision making within the members of the team. I believe
that it only emboldens you to think differently from your regular practice and analyse questions in a
systematic manner.”

“I think the dynamic of the team was very good in allowing for people to speak their mind and be active
participants in discussions. I appreciated efforts going into knowledge translation and the team’s open-
mindedness towards engaging in discussions on intersectionality. However, for myself, I also occasionally
wortried about being a ‘trespasset’ in this space (i.e., not having expertise on vaccine effectiveness research),
which occasionally made me more reluctant to contribute certain thoughts/concerns.”

“There is a formidable challenge in bridging the gap between the language and understandings of
researchers and those of the general public. I appreciate even more now how difficult it is for researchers
to find new ways of communicating complex ideas without relying on the expert terminology and
knowledge that has become everyday language and knowledge for them. It underscores the very real divide
that exists between bearers and generators of knowledge and the general public. Though every field has its
own lingo and view of how the world works, it becomes particularly striking in the context of a public
health crisis where new knowledge is new and tricky to navigate for researchers, leaving even less time to
translate it into plain language let alone the time to find and learn ways to do it. There is truly a need to
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train and build capacity in knowledge translation. This equally applies to the processes of science, which we
explored a number of times throughout the project’s lifespan, notably when trying to explain to the general
public why, despite the number of studies and amount of time passing, so little data achieved the right level
of certainty to be shareable. A fascinating glimpse into the challenges of public health and increasing
citizen engagement, education, and effective public policy.”

“I think the time constraints—deadlines and COVID-related—were something that greatly limited the way
we structured our work. Incorporating different perspectives and interpreting these results with more time
would probably allow us to incorporate different elements that are not there yet, such as perspectives of
ethnicity, access, sex, gender, etc.”

“I am concerned about how time pressures made it so that we cut certain discussions short, and worry
about the impacts of ‘rushing’ through certain elements. This felt necessary given the time constraints on
this rapid review, but I can’t help but wonder about what we could have done differently if we had more
time to complete the review.”

“I appreciate that my team is very open for suggestions during the whole process. I am encouraged to
speak up my opinions. Sometimes this living systematic review is very intense based on a great amount of
work and we may make mistakes. But our team is very open about the mistakes everyone made and we
learnt from our mistakes and improved a lot in terms of methods of doing this living rapid review. How we
handle mistakes is a key part of helping our team thrive during the project and become more innovative
ourselves, which is important for researchers like me who will lead my own team in the future.”

“I think we have had a good dynamic; it has felt as if everyone has contributed to the process and helped
shape the final products. I think the short timeline for turnaround has not enabled us to be able to fully
exploit the data and the surrounding influences, e.g., the variant situation in the countries at the time of
data capture. It also feels like this is the start of the data capture and that over the coming 6-12 months we
are going to get a much clearer picture of how VE evolves with the publication of more studies.”

“My relative inexperience in the team and to the process of rapid reviews led me to spend more time trying
to keep up with the scientific processes rather than thinking more broadly about intersectionality. I think if
I had more experience in the group, I would be more enthusiastic to combat those time constraints that
ultimately prevented us from weaving intersectionality reflections into every part of our research.”

“I am a trainee in the team, but my general perception is that I am always given the opportunity to express
my opinions and thoughts within this research team.”

“On a general level, the multidisciplinary team encouraged collaboration of ideas. In actual fact, the level of
training, experience, availability, expertise and personality traits of team members determined: 1. the level
of involvement of each member in the process and report of the project; and 2. how much individual ideas
and perspectives influenced the project. However, I am aware that only ideas and perspectives that are
relevant to the context and themes of a project should influence research. This may result in biases in other
contexts.”

“The team was very inclusive in its communication and open-minded so several points of view could be
expressed; I didn't feel any ideological rigidity from anybody. We had a common understanding of the
constraints to deal with and of the goal to achieve. These dynamics helped us pool our strengths and not
split on our differences.”
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