
Population of 
interest 

Tot6 -9(op
Qr
E96 414.67 Tm
1 g
1 G
[(Tot6 -9(op
Qr
E96 414.67 Tm
1 g
1 G
[(421.)4F2 12 Tf
1 .p3 Tf
1 Tf
98h
Tm
1 

f*
169.8 424.92 58.025 5 re
f*
227.83 424.92 0.5 5 re
f*
227.83 429.92 0.5 0.5 re
f*
228.33 429.92 80.525 0.5 re
f*
228.33 424.92 80.525 5 re
f*
308.85 424.92 0.5 5 re
f*
308.85 429.92 0.5 0.5 re
f*
309.35 429.92 58.025 0.5 re
f*
309.35 424.92 58.025 5 re
f*
367.38 424.92 0.5 5 re
f*
367.38 429.92 0.5 0.5 re
f*
367.88 429.92 80.525 0.5 re
f*
367.88 424.92 80.525 5 re
f*
448.4 424.92 0.5 5 re
f*
448.4 429.92 0.5 0.5 re
f*
448.9 429.92 80.525 0.5 re
f*
448.9 424.92 80.525 5 re
f*
529.42 424.92 0.5 5 re
f*
529.42 429.92 0.5 0.5 re
f*
529.92 429.92 89.525 0.5 re
f*
529.92 424.92 89.525 5 re
f*
619.45 424.92 0.5 5 re
f*
619.45 429.92 0.5 0.5 re
f*
619.95 429.92 58.025 0.5 re
f*
619.95 424.92 58.025 5 re
f*
677.98 424.92 0.5 5 re
f*
677.98 429.92 0.5 0.5 re
f*
678.48 429.92 56.5 0.5 re
f*
678.48 424.92 56.5 5 re
f*
734.98 424.92 0.5 5.5 re
f*
734.98 429.92 0.5 0.5 re
f*
57.025 352.4 55 5 re
f*
56.775 352.4 0.5 72.525 re
f*
112.02 352.4 57.275 5 re
f*
169.3 352.4 58.525 5 re
f*
227.83 352.4 81.025 5 re
f*
308.85 352.4 58.525 5 re
f*
367.38 352.4 81.025 5 re
f*
448.4 352.4 81.025 5 re
f*
529.42 352.4 90.025 5 re
f*
619.45 352.4 58.525 5 re
f*
677.98 352.4 57.25 5 re
f*
734.98 352.4 0.5 72.525 re
f*
 EMC /Artifact BMC 0.8 g
57.275 283.63 54.5 68.275 re
f*
 EMC q
57.275 288.63 54.5 58.275 re
W* n
 /P <</MCID 31>> BDC 62.775 310.63 43.5 14.5 re
f*
 EMC  /Span <</MCID 32/Lang (en-CA)>> BDC q
57.275 288.63 54.5 58.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 62.775 314.88 Tm
0 g
0 Gf*
678.775  15g
0 Gf*42 (B*18.775 775 5
f*
61C] .
61C] .
61C] .
61C] .
61C]

[(ca)-9(s)-9(es)] TJ
ET
Q
q
529.67 288.63 89.525 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 586.17 322.13 Tm
0 g
0 G
[( )] TJ
ET
Q
 EMC  /P <</MCID 51>> BDC 535.17 303.38 78.525 14.5 re
f*
 EMC  /Span <</MCID 52/Lang (en-CA)>> BDC q
529.67 288.63 89.525 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 537.17 307.63 Tm
0 g
0 G
[(H)-10(o)10(s)-9(p)-10(it)21(a)-10(lis)11(a)-10(tio)10(n)-10(s)] TJ
ET
Q
q
529.67 288.63 89.525 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 611.7 307.63 Tm
0 g
0 G
[( )] TJ
ET
Q
 EMC  /P <</MCID 53>> BDC 535.17 288.63 78.525 14.75 re
f*
 EMC  /Span <</MCID 54/Lang (en-CA)>> BDC q
529.67 288.63 89.525 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 557.92 293.13 Tm
0 g
0 G
[(Dea)-9(th)10(s)] TJ
ET
Q
q
529.67 288.63 89.525 58.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 590.95 293.13 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 619.7 283.63 58.025 68.275 re
f*
 EMC q
619.7 288.63 58.025 58.275 re
W* n
 /P <</MCID 55>> BDC 625.2 310.63 47.025 14.5 re
f*
 EMC  /Span <</MCID 56/Lang (en-CA)>> BDC q
619.7 288.63 58.025 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 645.7 314.88 Tm
0 g
0 G
[(2)] TJ
ET
Q
q
619.7 288.63 58.025 58.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 651.45 314.88 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 678.23 283.63 56.75 68.275 re
f*
 EMC q
678.23 288.63 56.75 58.275 re
W* n
 /P <</MCID 57>> BDC 683.73 310.63 45.75 14.5 re
f*
 EMC  /Span <</MCID 58/Lang (en-CA)>> BDC q
678.23 288.63 56.75 58.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 693.97 314.88 Tm
0 g
0 G
 -0.002 Tc[(Delta)] TJ
ET
Q
q
678.23 288.63 56.75 58.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 719.22 314.88 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 0 g
56.775 346.9 0.5 5.5 re
f*
57.275 351.9 54.5 0.5 re
f*
0.8 g
57.275 346.9 54.5 5 re
f*
0.4 g
111.77 346.9 0.5 5 re
f*
0 g
111.77 351.9 0.5 0.5 re
f*
0.8 g
112.27 346.9 0.5 5 re
f*
0 g
112.27 351.9 0.5 0.5 re
f*
112.77 351.9 56.275 0.5 re
f*
0.8 g
112.77 346.9 56.275 5 re
f*
0.4 g
169.05 346.9 0.5 5 re
f*
0 g
169.05 351.9 0.5 0.5 re
f*
0.8 g
169.55 346.9 0.5 5 re
f*
0 g
169.55 351.9 0.5 0.5 re
f*
170.05 351.9 57.525 0.5 re
f*
0.8 g
170.05 346.9 57.525 5 re
f*
0.4 g
227.58 346.9 0.5 5 re
f*
0 g
227.58 351.9 0.5 0.5 re
f*
0.8 g
228.08 346.9 0.5 5 re
f*
0 g
228.08 351.9 0.5 0.5 re
f*
228.58 351.9 80.025 0.5 re
f*
0.8 g
228.58 346.9 80.025 5 re
f*
0.4 g
308.6 346.9 0.5 5 re
f*
0 g
308.6 351.9 0.5 0.5 re
f*
0.8 g
309.1 346.9 0.5 5 re
f*
0 g
309.1 351.9 0.5 0.5 re
f*
309.6 351.9 57.525 0.5 re
f*
0.8 g
309.6 346.9 57.525 5 re
f*
0.4 g
367.13 346.9 0.5 5 re
f*
0 g
367.13 351.9 0.5 0.5 re
f*
0.8 g
367.63 346.9 0.5 5 re
f*
0 g
367.63 351.9 0.5 0.5 re
f*
368.13 351.9 80.025 0.5 re
f*
0.8 g
368.13 346.9 80.025 5 re
f*
0.4 g
448.15 346.9 0.5 5 re
f*
0 g
448.15 351.9 0.5 0.5 re
f*
0.8 g
448.65 346.9 0.5 5 re
f*
0 g
448.65 351.9 0.5 0.5 re
f*
449.15 351.9 80.025 0.5 re
f*
0.8 g
449.15 346.9 80.025 5 re
f*
0.4 g
529.17 346.9 0.5 5 re
f*
0 g
529.17 351.9 0.5 0.5 re
f*
0.8 g
529.67 346.9 0.5 5 re
f*
0 g
529.67 351.9 0.5 0.5 re
f*
530.17 351.9 89.025 0.5 re
f*
0.8 g
530.17 346.9 89.025 5 re
f*
0.4 g
619.2 346.9 0.5 5 re
f*
0 g
619.2 351.9 0.5 0.5 re
f*
0.8 g
619.7 346.9 0.5 5 re
f*
0 g
619.7 351.9 0.5 0.5 re
f*
620.2 351.9 57.525 0.5 re
f*
0.8 g
620.2 346.9 57.525 5 re
f*
0.4 g
677.73 346.9 0.5 5 re
f*
0 g
677.73 351.9 0.5 0.5 re
f*
0.8 g
678.23 346.9 0.5 5 re
f*
0 g
678.23 351.9 0.5 0.5 re
f*
678.73 351.9 56.25 0.5 re
f*
0.8 g
678.73 346.9 56.25 5 re
f*
0 g
734.98 346.9 0.5 5.5 re
f*
0.8 g
57.025 283.63 55 5 re
f*
0 g
56.775 283.63 0.5 63.275 re
f*
0.8 g
112.02 283.63 57.275 5 re
f*
0.4 g
111.77 283.63 0.5 63.275 re
f*
0.8 g
169.3 283.63 58.525 5 re
f*
0.4 g
169.05 283.63 0.5 63.275 re
f*
0.8 g
227.83 283.63 81.025 5 re
f*
0.4 g
227.58 283.63 0.5 63.275 re
f*
0.8 g
308.85 283.63 58.525 5 re
f*
0.4 g
308.6 283.63 0.5 63.275 re
f*
0.8 g
367.38 283.63 81.025 5 re
f*
0.4 g
367.13 283.63 0.5 63.275 re
f*
0.8 g
448.4 283.63 81.025 5 re
f*
0.4 g
448.15 283.63 0.5 63.275 re
f*
0.8 g
529.42 283.63 90.025 5 re
f*
0.4 g
529.17 283.63 0.5 63.275 re
f*
0.8 g
619.45 283.63 58.525 5 re
f*
0.4 g
619.2 283.63 0.5 63.275 re
f*
0.8 g
677.98 283.63 57.25 5 re
f*
0.4 g
677.73 283.63 0.5 63.275 re
f*
0 g
734.98 283.63 0.5 63.275 re
f*
 EMC q
57.275 246.85 54.5 31.275 re
W* n
 /Span <</MCID 59/Lang (en-CA)>> BDC q
57.275 246.85 54.5 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 62.775 259.6 Tm
0 G
 0.122 Tc[(02B)] TJ
ET
Q
q
57.275 246.85 54.5 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 82.525 259.6 Tm
0 G
[(-)] TJ
ET
Q
q
57.275 246.85 54.5 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 86.275 259.6 Tm
0 G
[(3)] TJ
ET
Q
q
57.275 246.85 54.5 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 91.775 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
112.28 246.85 56.775 31.275 re
W* n
 /Span <</MCID 60/Lang (en-CA)>> BDC q
112.27 246.85 56.775 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 117.8 259.6 Tm
0 G
[(B)-9(eds)-9(t)21(o)-10(n)] TJ
ET
Q
q
112.27 246.85 56.775 31.275 re
W* n
BT
/F3 7 Tf
1 0 0 1 156.55 264.1 Tm
0 G
[(2)] TJ
ET
Q
q
112.27 246.85 56.775 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 159.55 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
169.55 246.85 58.025 31.275 re
W* n
 /Span <</MCID 61/Lang (en-CA)>> BDC q
169.55 246.85 58.025 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 189.8 259.6 Tm
0 G
 0.004 Tc[(UK)] TJ
ET
Q
q
169.55 246.85 58.025 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 207.33 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
228.08 246.85 80.525 31.275 re
W* n
 /Span <</MCID 62/Lang (en-CA)>> BDC q
228.08 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 240.08 267.85 Tm
0 G
[(H)-10(C)10(W)-10(s)-9( )21(a)-10(g)-9(ed )] TJ
ET
Q
q
228.08 246.85 80.525 31.275 re
W* n
BT
/F5 12 Tf
1 0 0 1 244.58 251.6 Tm
0 G
[<0605>] TJ
ET
Q
q
228.08 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 254.58 251.6 Tm
0 G
[(1)-9(6)-9( ye)21(a)-10(rs)] TJ
ET
Q
q
228.08 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 292.1 251.6 Tm 

0 G
[( )] TJ
ET
Q
Q
 EMC q
309.1 246.85 58.025 31.275 re
W* n
 /Span <</MCID 63/Lang (en-CA)>> BDC q
309.1 246.85 58.025 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 322.6 259.6 Tm
0 G
[(8)-9(2)-9(,)11(9)-9(5)11(9)] TJ
ET
Q
q
309.1 246.85 58.025 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 353.38 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
367.63 246.85 80.525 31.275 re
W* n
 /Span <</MCID 64/Lang (en-CA)>> BDC q
367.63 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 381.38 259.6 Tm
0 G
[(B)-9(NT)-9(1)11(6)-9(2)11(b)-10(2)] TJ
ET
Q
q
367.63 246.85 80.525 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 434.15 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
448.65 246.85 80.525 31.275 re
W* n
 /Span <</MCID 65/Lang (en-CA)>> BDC q
448.65 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 473.9 266.85 Tm
0 G
[(2)-9( v)-9(s)-9( )21(0)-9(,)] TJ
ET
Q
q
448.65 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 503.9 266.85 Tm
0 G
[( )] TJ
ET
Q
 EMC  /Span <</MCID 66/Lang (en-CA)>> BDC q
448.65 246.85 80.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 458.15 252.1 Tm
0 G
[(Fu)-9(ll s)-9(c)21(h)-10(edu)-9(le)] TJ
ET
Q
q
448.65 246.85 80.525 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 519.42 252.1 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
529.67 246.85 89.525 31.275 re
W* n
 /Span <</MCID 67/Lang (en-CA)>> BDC q
529.67 246.85 89.525 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 551.42 259.6 Tm
0 G
[(A)-10(n)-10(y c)21(a)-10(s)-9(e)21(s)] TJ
ET
Q
q
529.67 246.85 89.525 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 597.2 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
619.7 246.85 58.025 31.275 re
W* n
 /Span <</MCID 68/Lang (en-CA)>> BDC q
619.7 246.85 58.025 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 645.7 259.6 Tm
0 G
[(3)] TJ
ET
Q
q
619.7 246.85 58.025 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 651.45 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
678.23 246.85 56.75 31.275 re
W* n
 /Span <</MCID 69/Lang (en-CA)>> BDC q
678.23 246.85 56.75 31.275 re
W* n
BT
/F3 12 Tf
1 0 0 1 694.72 259.6 Tm
0 G
 -0.002 Tc[(N/A)] TJ
ET
Q
q
678.23 246.85 56.75 31.275 re
W* n
BT
/F2 12 Tf
1 0 0 1 718.23 259.6 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 56.775 278.13 0.5 5.5 re
f*
0.4 g
57.275 283.13 54.5 0.5 re
f*
111.77 278.13 0.5 5.5 re
f*
112.27 283.13 56.775 0.5 re
f*
169.05 278.13 0.5 5.5 re
f*
169.55 283.13 58.025 0.5 re
f*
227.58 278.13 0.5 5.5 re
f*
228.08 283.13 80.525 0.5 re
f*
308.6 278.13 0.5 5.5 re
f*
309.1 283.13 58.025 0.5 re
f*
367.13 278.13 0.5 5.5 re
f*
367.63 283.13 80.525 0.5 re
f*
448.15 278.13 0.5 5.5 re
f*
448.65 283.13 80.525 0.5 re
f*
529.17 278.13 0.5 5.5 re
f*
529.67 283.13 89.525 0.5 re
f*
619.2 278.13 0.5 5.5 re
f*
619.7 283.13 58.025 0.5 re
f*
677.73 278.13 0.5 5.5 re
f*
678.23 283.13 56.75 0.5 re
f*
0 g
734.98 278.13 0.5 5.5 re
f*
56.775 241.85 0.5 36.275 re
f*
0.4 g
111.77 241.85 0.5 36.275 re
f*
169.05 241.85 0.5 36.275 re
f*
227.58 241.85 0.5 36.275 re
f*
308.6 241.85 0.5 36.275 re
f*
367.13 241.85 0.5 36.275 re
f*
448.15 241.85 0.5 36.275 re
f*
529.17 241.85 0.5 36.275 re
f*
619.2 241.85 0.5 36.275 re
f*
677.73 241.85 0.5 36.275 re
f*
0 g
734.98 241.85 0.5 36.275 re
f*
 EMC /Artifact BMC 0.8 g
57.275 187.57 54.5 53.775 re
f*
 EMC q
57.275 192.57 54.5 43.775 re
W* n
 /P <</MCID 70>> BDC 62.775 207.07 43.5 14.525 re
f*
 EMC  /Span <</MCID 71/Lang (en-CA)>> BDC q
57.275 192.57 54.5 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 62.775 211.33 Tm
0 g
0 G
 0.122 Tc[(03B)] TJ
ET
Q
q
57.275 192.57 54.5 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 82.525 211.33 Tm
0 g
0 G
[(-)] TJ
ET
Q
q
57.275 192.57 54.5 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 86.275 211.33 Tm
0 g
0 G
[(3)] TJ
ET
Q
q
57.275 192.57 54.5 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 91.775 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 112.27 187.57 56.775 53.775 re
f*
 EMC q
112.28 192.57 56.775 43.775 re
W* n
 /P <</MCID 72>> BDC 117.8 207.07 45.75 14.525 re
f*
 EMC  /Span <</MCID 73/Lang (en-CA)>> BDC q
112.27 192.57 56.775 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 117.8 211.33 Tm
0 g
0 G
[(B)-9(ritto)10(n)] TJ
ET
Q
q
112.27 192.57 56.775 43.775 re
W* n
BT
/F3 7 Tf
1 0 0 1 151.3 215.85 Tm
0 g
0 G
[(3)] TJ
ET
Q
q
112.27 192.57 56.775 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 154.55 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 169.55 187.57 58.025 53.775 re
f*
 EMC q
169.55 192.57 58.025 43.775 re
W* n
 /P <</MCID 74>> BDC 175.05 207.07 47.025 14.525 re
f*
 EMC  /Span <</MCID 75/Lang (en-CA)>> BDC q
169.55 192.57 58.025 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 187.3 211.33 Tm
0 g
0 G
 0.004 Tc[(USA)] TJ
ET
Q
q
169.55 192.57 58.025 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 209.83 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 228.08 187.57 80.525 53.775 re
f*
 EMC q
228.08 192.57 80.525 43.775 re
W* n
 /P <</MCID 76>> BDC 233.58 215.6 69.525 14.5 re
f*
 EMC  /Span <</MCID 77/Lang (en-CA)>> BDC q
228.08 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 240.83 219.85 Tm
0 g
0 G
[(A)-10(du)-9(lts)-9( )21(a)-10(g)11(ed )] TJ
ET
Q
233.58 198.57 69.525 17.025 re
f*
q
228.08 192.57 80.525 43.775 re
W* n
BT
/F5 12 Tf
1 0 0 1 244.58 203.58 Tm
0 g
0 G
[<0605>] TJ
ET
Q
q
228.08 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 254.58 203.58 Tm
0 g
0 G
[(2)-9(0)-9( ye)21(a)-10(rs)] TJ
ET
Q
q
228.08 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 292.1 203.58 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 309.1 187.57 58.025 53.775 re
f*
 EMC q
309.1 192.57 58.025 43.775 re
W* n
 /P <</MCID 78>> BDC 314.6 207.07 47.025 14.525 re
f*
 EMC  /Span <</MCID 79/Lang (en-CA)>> BDC q
309.1 192.57 58.025 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 315.6 211.33 Tm
0 g
0 G
[(1)-9(,)-9(6)11(3)-9(4)11(,)-9(2)11(7)-9(1)] TJ
ET
Q
q
309.1 192.57 58.025 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 360.38 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 367.63 187.57 80.525 53.775 re
f*
 EMC q
367.63 192.57 80.525 43.775 re
W* n
 /P <</MCID 80>> BDC 373.13 221.6 69.525 14.75 re
f*
 EMC  /Span <</MCID 81/Lang (en-CA)>> 
 BDC q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 381.38 226.1 Tm
0 g
0 G
[(B)-9(NT)-9(1)11(6)-9(2)11(b)-10(2)] TJ
ET
Q
q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 434.15 226.1 Tm
0 g
0 G
[( )] TJ
ET
Q
 EMC  /P <</MCID 82>> BDC 373.13 207.07 69.525 14.525 re
f*
 EMC  /Span <</MCID 83/Lang (en-CA)>> BDC q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 377.63 211.33 Tm
0 g
0 G
 -0.002 Tc[(mRNA)] TJ
ET
Q
q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 411.88 211.33 Tm
0 g
0 G
[(-)] TJ
ET
Q
q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 415.63 211.33 Tm
0 g
0 G
[(1)-9(2)11(7)-9(3)] TJ
ET
Q
q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 438.15 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
 EMC  /P <</MCID 84>> BDC 373.13 192.57 69.525 14.5 re
f*
 EMC  /Span <</MCID 85/Lang (en-CA)>> BDC q
367.63 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 375.88 196.83 Tm
0 g
0 G
[(A)-10(d2)-9(6)11(.)-9(C)10(o)-10(V)10(2)-9(.)11(S)] TJ
ET
Q
q
367.63 192.57 80.525 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 439.65 196.83 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 448.65 187.57 80.525 53.775 re
f*
 EMC q
448.65 192.57 80.525 43.775 re
W* n
 /P <</MCID 86>> BDC 454.15 214.35 69.525 14.5 re
f*
 EMC  /Span <</MCID 87/Lang (en-CA)>> BDC q
448.65 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 473.9 218.6 Tm
0 g
0 G
[(2)-9( v)-9(s)-9( )21(0)-9(,)] TJ
ET
Q
q
448.65 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 503.9 218.6 Tm
0 g
0 G
[( )] TJ
ET
Q
 EMC  /P <</MCID 88>> BDC 454.15 199.82 69.525 14.525 re
f*
 EMC  /Span <</MCID 89/Lang (en-CA)>> BDC q
448.65 192.57 80.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 458.15 204.07 Tm
0 g
0 G
[(Fu)-9(ll s)-9(c)21(h)-10(edu)-9(le)] TJ
ET
Q
q
448.65 192.57 80.525 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 519.42 204.07 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 529.67 187.57 89.525 53.775 re
f*
 EMC q
529.67 192.57 89.525 43.775 re
W* n
 /P <</MCID 90>> BDC 535.17 214.35 78.525 14.5 re
f*
 EMC  /Span <</MCID 91/Lang (en-CA)>> BDC q
529.67 192.57 89.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 543.67 218.6 Tm
0 g
0 G
[(Symp)-9(to)-10(m)21(a)-10(tic )] TJ
ET
Q
535.17 199.82 78.525 14.525 re
f*
q
529.67 192.57 89.525 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 562.42 204.07 Tm
0 g
0 G
[(ca)-9(s)-9(es)] TJ
ET
Q
q
529.67 192.57 89.525 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 586.17 204.07 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 619.7 187.57 58.025 53.775 re
f*
 EMC q
619.7 192.57 58.025 43.775 re
W* n
 /P <</MCID 92>> BDC 625.2 207.07 47.025 14.525 re
f*
 EMC  /Span <</MCID 93/Lang (en-CA)>> BDC q
619.7 192.57 58.025 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 645.7 211.33 Tm
0 g
0 G
[(6)] TJ
ET
Q
q
619.7 192.57 58.025 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 651.45 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 678.23 187.57 56.75 53.775 re
f*
 EMC q
678.23 192.57 56.75 43.775 re
W* n
 /P <</MCID 94>> BDC 683.73 207.07 45.75 14.525 re
f*
 EMC  /Span <</MCID 95/Lang (en-CA)>> BDC q
678.23 192.57 56.75 43.775 re
W* n
BT
/F3 12 Tf
1 0 0 1 693.97 211.33 Tm
0 g
0 G
 -0.002 Tc[(Delta)] TJ
ET
Q
q
678.23 192.57 56.75 43.775 re
W* n
BT
/F2 12 Tf
1 0 0 1 719.22 211.33 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 0 g
56.775 236.35 0.5 5.5 re
f*
0.4 g
57.275 241.35 54.5 0.5 re
f*
0.8 g
57.275 236.35 54.5 5 re
f*
0.4 g
111.77 236.35 0.5 5.5 re
f*
112.27 241.35 56.775 0.5 re
f*
0.8 g
112.27 236.35 56.775 5 re
f*
0.4 g
169.05 236.35 0.5 5.5 re
f*
169.55 241.35 58.025 0.5 re
f*
0.8 g
169.55 236.35 58.025 5 re
f*
0.4 g
227.58 236.35 0.5 5.5 re
f*
228.08 241.35 80.525 0.5 re
f*
0.8 g
228.08 236.35 80.525 5 re
f*
0.4 g
308.6 236.35 0.5 5.5 re
f*
309.1 241.35 58.025 0.5 re
f*
0.8 g
309.1 236.35 58.025 5 re
f*
0.4 g
367.13 236.35 0.5 5.5 re
f*
367.63 241.35 80.525 0.5 re
f*
0.8 g
367.63 236.35 80.525 5 re
f*
0.4 g
448.15 236.35 0.5 5.5 re
f*
448.65 241.35 80.525 0.5 re
f*
0.8 g
448.65 236.35 80.525 5 re
f*
0.4 g
529.17 236.35 0.5 5.5 re
f*
529.67 241.35 89.525 0.5 re
f*
0.8 g
529.67 236.35 89.525 5 re
f*
0.4 g
619.2 236.35 0.5 5.5 re
f*
619.7 241.35 58.025 0.5 re
f*
0.8 g
619.7 236.35 58.025 5 re
f*
0.4 g
677.73 236.35 0.5 5.5 re
f*
678.23 241.35 56.75 0.5 re
f*
0.8 g
678.23 236.35 56.75 5 re
f*
0 g
734.98 236.35 0.5 5.5 re
f*
0.8 g
57.025 187.57 55 5 re
f*
0 g
56.775 187.57 0.5 48.775 re
f*
0.8 g
112.02 187.57 57.275 5 re
f*
0.4 g
111.77 187.57 0.5 48.775 re
f*
0.8 g
169.3 187.57 58.525 5 re
f*
0.4 g
169.05 187.57 0.5 48.775 re
f*
0.8 g
227.83 187.57 81.025 5 re
f*
0.4 g
227.58 187.57 0.5 48.775 re
f*
0.8 g
308.85 187.57 58.525 5 re
f*
0.4 g
308.6 187.57 0.5 48.775 re
f*
0.8 g
367.38 187.57 81.025 5 re
f*
0.4 g
367.13 187.57 0.5 48.775 re
f*
0.8 g
448.4 187.57 81.025 5 re
f*
0.4 g
448.15 187.57 0.5 48.775 re
f*
0.8 g
529.42 187.57 90.025 5 re
f*
0.4 g
529.17 187.57 0.5 48.775 re
f*
0.8 g
619.45 187.57 58.525 5 re
f*
0.4 g
619.2 187.57 0.5 48.775 re
f*
0.8 g
677.98 187.57 57.25 5 re
f*
0.4 g
677.73 187.57 0.5 48.775 re
f*
0 g
734.98 187.57 0.5 48.775 re
f*
 EMC q
57.275 94.55 54.5 87.525 re
W* n
 /Span <</MCID 96/Lang (en-CA)>> BDC q
57.275 94.55 54.5 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 62.775 135.3 Tm
0 G
 0.122 Tc[(04B)] TJ
ET
Q
q
57.275 94.55 54.5 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 82.525 135.3 Tm
0 G
[(-)] TJ
ET
Q
q
57.275 94.55 54.5 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 86.275 135.3 Tm
0 G
[(3)] TJ
ET
Q
q
57.275 94.55 54.5 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 91.775 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
112.28 94.55 56.775 87.525 re
W* n
 /Span <</MCID 97/Lang (en-CA)>> BDC q
112.27 94.55 56.775 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 117.8 142.55 Tm
0 G
[(B)-9(ru)-9(xv)10(o)-10(o)-10(r)] TJ
ET
Q
q
112.27 94.55 56.775 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 117.8 128.05 Tm
0 G
[(t)] TJ
ET
Q
q
112.27 94.55 56.775 87.525 re
W* n
BT
/F3 7 Tf 

1 0 0 1 121.3 132.55 Tm
0 G
[(4)] TJ
ET
Q
q
112.27 94.55 56.775 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 124.55 128.05 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
169.55 94.55 58.025 87.525 re
W* n
 /Span <</MCID 98/Lang (en-CA)>> BDC q
169.55 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 187.3 135.3 Tm
0 G
 0.004 Tc[(USA)] TJ
ET
Q
q
169.55 94.55 58.025 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 209.83 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
228.08 94.55 80.525 87.525 re
W* n
 /Span <</MCID 99/Lang (en-CA)>> BDC q
228.08 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 253.58 151.05 Tm
0 G
[(K)-9(PSC)-9( )] TJ
ET
Q
q
228.08 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 234.58 136.55 Tm
0 G
[(memb)-9(ers)-9( a)10(g)-9(ed )] TJ
ET
Q
q
228.08 94.55 80.525 87.525 re
W* n
BT
/F5 12 Tf
1 0 0 1 244.58 120.05 Tm
0 G
[<0605>] TJ
ET
Q
q
228.08 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 254.58 120.05 Tm
0 G
[(1)-9(8)-9( ye)] TJ
ET
Q
q
228.08 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 278.85 120.05 Tm
0 G
[(a)-10(rs)] TJ
ET
Q
q
228.08 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 292.1 120.05 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
309.1 94.55 58.025 87.525 re
W* n
 /Span <</MCID 100/Lang (en-CA)>> BDC q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 319.6 171.83 Tm
0 G
[(3)-9(5)-9(2)11(,)-9(8)11(7)-9(8)-9( )] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 314.85 157.33 Tm
0 G
[(u)-9(n)-10(v)11(a)-10(cci)21(n)-10(a)] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 329.35 142.55 Tm
0 G
[(ted,)-8( )] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 319.6 128.05 Tm
0 G
[(3)-9(5)-9(2)11(,)-9(8)11(7)-9(8)] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 356.38 128.05 Tm
0 G
[( )] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 316.6 113.55 Tm
0 G
[(v)-9(a)-10(cci)21(n)-10(a)-10(te)] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 335.1 98.8 Tm
0 G
[(d)] TJ
ET
Q
q
309.1 94.55 58.025 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 341.1 98.8 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
367.63 94.55 80.525 87.525 re
W* n
 /Span <</MCID 101/Lang (en-CA)>> BDC q
367.63 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 377.63 135.3 Tm
0 G
 -0.002 Tc[(mRNA)] TJ
ET
Q
q
367.63 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 411.88 135.3 Tm
0 G
[(-)] TJ
ET
Q
q
367.63 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 415.63 135.3 Tm
0 G
[(1)-9(2)11(7)-9(3)] TJ
ET
Q
q
367.63 94.55 80.525 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 438.15 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
448.65 94.55 80.525 87.525 re
W* n
 /Span <</MCID 102/Lang (en-CA)>> BDC q
448.65 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 473.9 142.55 Tm
0 G
[(2)-9( v)-9(s)-9( )21(0)-9(,)] TJ
ET
Q
q
448.65 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 503.9 142.55 Tm
0 G
[( )] TJ
ET
Q
 EMC  /Span <</MCID 103/Lang (en-CA)>> BDC q
448.65 94.55 80.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 458.15 128.05 Tm
0 G
[(Fu)-9(ll s)-9(c)21(h)-10(edu)-9(le)] TJ
ET
Q
q
448.65 94.55 80.525 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 519.42 128.05 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
529.67 94.55 89.525 87.525 re
W* n
 /Span <</MCID 104/Lang (en-CA)>> BDC q
529.67 94.55 89.525 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 551.42 135.3 Tm
0 G
[(A)-10(n)-10(y c)21(a)-10(s)-9(e)21(s)] TJ
ET
Q
q
529.67 94.55 89.525 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 597.2 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
619.7 94.55 58.025 87.525 re
W* n
 /Span <</MCID 105/Lang (en-CA)>> BDC q
619.7 94.55 58.025 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 645.7 135.3 Tm
0 G
[(3)] TJ
ET
Q
q
619.7 94.55 58.025 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 651.45 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC q
678.23 94.55 56.75 87.525 re
W* n
 /Span <</MCID 106/Lang (en-CA)>> BDC q
678.23 94.55 56.75 87.525 re
W* n
BT
/F3 12 Tf
1 0 0 1 693.97 135.3 Tm
0 G
 -0.002 Tc[(Delta)] TJ
ET
Q
q
678.23 94.55 56.75 87.525 re
W* n
BT
/F2 12 Tf
1 0 0 1 719.22 135.3 Tm
0 G
[( )] TJ
ET
Q
Q
 EMC /Artifact BMC 56.775 182.07 0.5 5.5 re
f*
0.4 g
57.275 187.07 54.5 0.5 re
f*
111.77 182.07 0.5 5.5 re
f*
112.27 187.07 56.775 0.5 re
f*
169.05 182.07 0.5 5.5 re
f*
169.55 187.07 58.025 0.5 re
f*
227.58 182.07 0.5 5.5 re
f*
228.08 187.07 80.525 0.5 re
f*
308.6 182.07 0.5 5.5 re
f*
309.1 187.07 58.025 0.5 re
f*
367.13 182.07 0.5 5.5 re
f*
367.63 187.07 80.525 0.5 re
f*
448.15 182.07 0.5 5.5 re
f*
448.65 187.07 80.525 0.5 re
f*
529.17 182.07 0.5 5.5 re
f*
529.67 187.07 89.525 0.5 re
f*
619.2 182.07 0.5 5.5 re
f*
619.7 187.07 58.025 0.5 re
f*
677.73 182.07 0.5 5.5 re
f*
678.23 187.07 56.75 0.5 re
f*
0 g
734.9
169.55 187.07 58.025 0.25 0.5 reN3e
f*
0 g
7/e
f*75 5.5 re
f*
678.14
7/e
f*75 5.5 re
f*
678.14
7/e
f*75 5.5 re
f*
678.14
7/e
f*7G
[( )] TJ
ET
Q
f*
448.15 182.059*
678.
678.23 187.07 56.75 0.5 re
f*
0 g
l.525 0.5 re
f*
6y -0.002 Tc[(Delta)] TJ
ET
Q
q
678.23 94.55 56.75 87.525 re
W*28Tm
0 W*28TmL
0f78.23 94.55 56.75 87.525 r4
0 G
[( )] TJ
ET
QLang 
q
619.7 94.55 58.025  678.23 94.55 56.75 8619.7 94W*281940 0 1 551.42 135.3 Tm
0 G5  67E8.23 94.55 56.75 1940 0 1 551.42 135.3 Tm
0A

ET
QLang 
q
619.7 94.55 58.028.5 03148.J
ET
Q
q
678.23 94.55 56.75 87.525 re6 7/e
f*75 5.5 re
f*
678 5501rS31-.A3.55 Tm
0 G
[(v)-9(a)-10(cci)21(n)-10(a)-10(te)] TJ
ET
Q
525 re6 7/e
f*7645 5.5 re
0C6*
678 5501rS31-.A3.55 Tm5)3f*75 5.5 re
f*
678 5501rS31-.19m01rr15 re6 7/e
f*7645 5.5 r.5 l1 0 0 1 645.7 135.3 Tm
0 G
[(3)] TJ
ET
Q
q58*75 5.5 re
f*
678 5508.2.2.2.2.03.55 Te23 94.5 r*7645 5.5 r.5 l1f*
678. 31 0 0 1 6Q 
q
619.7  f375 187.07 54.5 0.5 re
f*
111.77 54.5 0.5 0e06)3 55 56.5e06)645 5.5 r.5FS23 94.5 r*7645 5.5 r.5 l1f5 reN3e
f*
0 g
7/e
f*
f*
6y -0.002 Tc[(Del81a8 0.5 re
f*
111.77 54.5 0.5 0e06)3 55 56.5e06)645 5.5 r.5FS23 94.5 r*7645 5.531  018v g
734.9
169.555 r.5FS23 94.5 r*7645 5.5011
678 5501rS31002 Tc[8619.7 94W*281940 0 1 5  5.531  018v g
734.9
169f.5 0.5 0e06

5 Canada Adults aged 134,435 BNT162b2 2 vs 0, Symptomatic 3 Delta 



 



 

 

3 

12L-3 Lin12 

North 

Carolina, 

USA 

North 
Carolina 
residents 

10,600,82

3 

BNT162b2 

Ad26.CoV2.S 

AZD1222 

(ChAdOx1) 

mRNA-1273 

2 vs 0, 

Full schedule  

All cases 

Hospitalisations 

Deaths 

8 
Delta, 

Omicron 

13L-7 Lytras13 Greece 



 

 

4 

Fontan18 Rico Ḙ12 years Ad26.CoV2.S 

mRNA-1273 

Full schedule Hospitalisations 

Deaths 



 

 

5 

AZD1222 

(ChAdOx1) 

mRNA-1273 

27C-3 
Chemaite

lly26 
Qatar 

Persons aged 

Ḙ12 years 
84,884 BNT162b2 

2 vs 0, 

Full schedule  

Symptomatic 

cases 
9 Omicron 

28A-4 
Andrews2

7 
England 

Adults aged 

Ḙ18 years 
2,663,549 

BNT162b2 

AZD1222(Ch

AdOx1) 

mRNA-1273 

2 vs 0, 

Full schedule 

Symptomatic 

cases 
2 

Delta 

Omicron 

29C-4 Castillo28 France 
Adults aged 

Ḙ50 years 
1,296,351 

BNT162b2 

Ad26.CoV2.S 

AZD1222 

(ChAdOx1) 

mRNA-1273 

2 vs 0, 

Full schedule 

Symptomatic 

cases 

Hospitalisations 

3 Delta 

30S-4 Syed



 

 

6 

34K-6 



 

 

7 

AZD1222(Ch

AdOx1) 

mRNA-1273 

43C-8 
Cerqueira

-Silva41 
Brazil 

Adults aged 

Ḙ18 years 

899,050 

individual

s 

(918,219 

tests) 

BNT162b2 

AZD1222(Ch

AdOx1) 

2 vs 0, 

Full schedule 
All cases 1 Omicron 

44C-14  
Cerqueira

-Silva42 

Brazil and 

Scotland 

Individuals 

aged Ḙ18 

years  

5,832,210 

(Brazil: 

5,276,385

; 

Scotland: 

555,825) 

BNT162b2 

AZD1222 

(ChAdOx1) 

mRNA-1273 

2 vs 0, 

Full schedule, 

3 vs 0, 

Booster 

 

All cases 2 Omicron 

45G-6 Gray43 
South 

Africa 

Adults aged 

Ḙ18 years 
162,637 

BNT162b2 

Ad26.COV2.S 

mRNA-1273 

2 vs 0, 

Full Schedule 
Hospitalisation 2 Omicron 

46K-6 
Kirsebo

m44 
England 

Adults aged 

Ḙ40 years 

10,281,11

9 

BNT162b2, 

ChAdOx1-S, 

mRNA-1273 

 

3 vs 0, 

Booster 

Symptomatic 

cases 
2 Omicron 

47N-6 Ng45 Singapore 

All contact 

cases aged 0+ 

with median 

age of 36 years 

8,470 
mRNA-1273 

BNT162b2 

2 vs 0, 

Full Schedule 
Contact cases 3 Delta 

48A-7 
Andrejko
46 

USA 

California 

Residents aged 

13+ years 

2,238 
mRNA-1273 

BNT162b2 

2 vs 0, 

Full Schedule 
All cases 6 N/A 



 

 

8 

49C-7 Carazo47 
Canada 

(Quebec) 

Community-

dwelling 

residents aged 

Ḙ12 

years 

696,439 
mRNA-1273 

BNT162b2 

2 vs 0, 

Full Schedule 
All cases 2 Omicron 

50C-7 
Chemaite

lly48 
Qatar 0 + years 138,182 BNT162b2 

3 vs 0, 

Booster 
All cases 2 Omicron 

51E-7 
El 

Adam49 

Canada 

(British 

Columbia

) 

HCWs within 

the WHITE 

database aged 

Ḙ18 years 

23,794 

for 

single-

dose VE 

analyses; 

and 

27,602 

for two-

dose 

analyses 

mRNA-1273 

BNT162b2 

2 vs 0, 

Full Schedule 
All cases 2

All cases

 



 

 



 

 

10 

60S-9 
Suphanc

haimat55 
Thailand 

Thai 
population, no 

age limit 

1,460,458 

CoronaVac + 

BNT162b2 

AZD1222 

(ChAdOx1) 

3 vs 0, 

Booster 

All cases 

 
1 Delta 

61A-10 
Andeweg
56 

Netherlan

ds 



 

 

11 

65C-



 

 

12 

70C-12 Carazo65 Canada 

Individuals 

aged Ḙ12 

years 

696,439 
mRNA-1273 

BNT162b2 

2 vs 0, 

Full schedule 

All cases 

Hospitalisations 

 

2 Omicron 
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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 
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 [89, 95] [66, 86] [61, 81] [51, 82] [35, 77] [42, 77] [9, 77] 
[-47, 
95]      

 [67, 98] [4, 95] 
[-13, 
94] 

[-24, 
93] 

[-42, 91] 
[-37, 
92] 

[-54, 
91] 

[-67, 
97]      

 15 (24) 6 (10) 11 (18) 4 (7) 4 (5) 6 (7) 2 (3) 1 (1)      

ChAdOx1 

48% 68% 
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Figure A2-1: VE against COVID-19 infections # for specific primary series vaccines (BNT 162b2, ChoAdOx1, 



 

 

24 

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 
(weeks) 

Follow-up days (weeks) 
I2 

[w/b] 
σ 

[w/b] 
MO
D 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(16-20) 

140-167 
(20-24) 

168-195 
(24-28) 

196-223  
(28-32) 

224-251  
(32-36) 

252-279  
(36-40) 

280-307  
(40-44) 

308-335  
(44-48) 

336+  
(48+) 

   

Any vaccine 

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

[76, 94] [88, 94] [85, 92] [81, 90] [76, 88] [73, 88] [64, 84] [42, 78] [3, 68] 
[-10, 
68] 

[20, 71]    

[27, 98] [54, 98] [41, 98] [26, 97] [9, 97] [2, 97] 
[-25, 
96] 

[-51, 
94] 

[-69, 
90] 

[-72, 
90] 

 2 7 9  2 7 9  
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Figure A2-2: VE against COVID-19 hospitalisations for specific primary series vaccines (BNT 162b2, ChoAdOx1, and mRNA-1273) 

 

 
 
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%CIs 
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Question 1c: VE against COVID
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mRNA-1273 

  97%  93% 95%  88%*     [14, 0] [0.17, 0.00] Yes 

 [92, 99]  [77, 98] [89, 98]  [75, 94]        

 [91, 99]  [75, 98] [87, 98]  [71, 95]        
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Question 2a-1: VE against COVID-
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1 (4) 
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Question 2b-1: VE against COVID-19 hospitalisations change over time (>84 days) in individuals who have received a complete 
primary COVID-19 vaccine series plus one additional dose – comparison to unvaccinated 

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

 

 

Baseline days 
(weeks) 

Follow-up days (weeks) 
I2 

[w/b] 
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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 (CIs) 
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 (Ḙ 112 days since complete primary series of a vaccine or Ḙ 84 days since an additional dose of 

the vaccine 
 
All estimates, and their corresponding CIs, 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)  
ii) 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 metafor 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 DerSimonian 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. 
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4. 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%. 

5. Lower CI is 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%. 

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

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.  

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

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

8. 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. 

9. 
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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: 
● Two doses of AstraZeneca/COVISHIELD (AZD1222/ChAdOx1), Moderna (mRNA-1273), or Pfizer-

BioNTech (BNT162b2); 
● One dose of Janssen (Johnson & Johnson: Ad26.COV2.S); or  
● A combination of the above 
 
Fully vaccinated: A person who is at least 14 days post having received one of the following vaccine 
schedules: 
● the full series of a COVID-19 vaccine authorized by Health Canada (see above); or 
● the full series of the above vaccines plus an additional dose in immunocompromised individuals 
 
Additional dose: A person who has received: 
● a full series of a COVID-19 vaccine authorised by Health Canada (see above) plus an additional dose of 

a COVID
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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 



 

 

41 

Appendix 5: Critical appraisal process  
 
We appraised the quality of the individual studies using an adapted version of ROBINS-I. This tool 
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Appendix 7a: Flow chart of studies included in the current update: 

 
 

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

Authors Title Journal Reason for 
exclusion 

Andersson et al Comparative effectiveness of heterologous booster 
schedules with AZD1222, BNT162b2, or mRNA-
1273 vaccines against COVID-19 during omicron 
predominance in the Nordic countries 

medRxiv wrong study 
duration 

Aoshima et al Real-world vaccine effectiveness of mRNA vaccines 
for SARS-CoV-2; a test-negative case-control study 
in a medium-sized clinic 

Human 
Vaccines and 
Immunotherap
eutic 

wrong study 
duration 

Argentina et al Effectiveness of Covid-19 vaccines in preventing 
SARS-CoV-2 infection, hospitalizations and death 
among elderly nursing homes residents in a health 
area of Madrid 

European 
Geriatric 
Medicine 

wrong study 
design 

Butt et al Real-World Effectiveness of the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2) mRNA Vaccines in Preventing Confirmed 
Infection in Patients on Chronic Hemodialysis 

Clinical 
Infectious 
Diseases 

wrong study 
duration 

Canetti et al Immunogenicity and efficacy of fourth BNT162b2 
and mRNA1273 COVID-19 vaccine doses; three 
months follow-up. 

Nature 
communication
s 

wrong study 
duration 

Carazo  et al Single-Dose Messenger RNA Vaccine Effectiveness 
Against Severe Acute Respiratory Syndrome 
Coronavirus 2 in Healthcare Workers Extending 16 
Weeks Postvaccination: A Test-Negative Design 
from Quebec, Canada 

Clinical 
Infectious 
Diseases 

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

medRxivmedRxiv
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StÃrke et al  Cohort Profile:The Danish National Cohort Study 
of Effectiveness and Safety of SARS-CoV-2 
vaccines (ENFORCE). 

BMJ open previously 
excluded  

Stoliaroff-
Pepin et al 

Effectiveness of vaccines in preventing 
hospitalization due to COVID-19: A multicenter 
hospital-based case-control study, Germany, June 
2021 to January 2022. 

Vaccine wrong study 
duration 

Tenforde et al 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. 

MMWR. 
Morbidity and 
mortality 
weekly report 

wrong study 
duration 
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Appendix 8: Studies excluded from the updates 1-13 (from databases only): 
 

Authors Title Journal Reason for 
exclusion 

Abbasi COVID-19 mRNA Vaccines Blunt 
Breakthrough Infection Severity 

JAMA - Journal of 
the American 
Medical Association 

wrong 
intervention 
 

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

JAMA - Journal of 
the American 
Medical Association 

wrong publication 
type 

Abdool Karim 
& de Oliveira 

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

New England Journal 
of Medicine 

wrong 
intervention 

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

The New England 
Journal of Medicine 

wrong 
intervention 

Abu Raddad et 
al. 

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

Preprint - medRxiv wrong outcome 

Abu Raddad et 
al. 

Waning of mRNA-1273 vaccine effectiveness 
against SARS-CoV-2 infection in Qatar 

 WHO COVID-19 
Research Database 

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

Abu Raddad et 
al. 

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

Preprint - medRxiv wrong outcome 

Abu Raddad et 
al. 

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

Preprint - medRxiv wrong 
intervention 

Abu Raddad et 
al. 

Protection offered by mRNA-1273 versus 
BNT162b2 vaccines against SARS-CoV-2 
infection and severe COVID-19 in Qatar 

Preprint - medRxiv wrong 
comparator 

Abu-Raddad et 
al. 

Effect of mRNA Vaccine Boosters against 
SARS-CoV-2 Omicron Infection in Qatar 

New England Journal 
of Medicine 

wrong study 
duration 

Abu-Raddad et 
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Abu-Raddad et 
al. 

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

Journal of Travel 
Medicine 

wrong 
intervention 

Abu-Sinni et al. COVID-19 vaccine - Long term immune 
decline and breakthrough infections 

Vaccine wrong 
comparator 

Ackland et al. Evolution of case fatality rates in the second 
wave of coronavirus in England: effects of false 
positives, a Variant of Concern and vaccination 

Preprint - medRxiv wrong 
intervention 

Adam et al. 
 

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 

Open forum 
infectious diseases 
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Akaishi et al. Effectiveness of third vaccine dose for 
coronavirus disease 2019 during the Omicron 
variant pandemic: a prospective observational 
study in Japan 

Scientific reports 
 

wrong study 
duration  
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Amodio et al. Effectiveness of mRNA COVID-19 vaccination 
against SARS-CoV-2 infection and COVID-19 
disease in Sicily over an eight-month period 

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

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

Vaccines wrong study 
duration 

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

Swiss medical weekly wrong study 
duration 

Andersson et al Comparative effectiveness of heterologous 
booster schedules with AZD1222, 
BNT162b2, or mRNA-1273 vaccines against 
COVID-19 during omicron predominance 
in the Nordic countries 

WHO newsletter wrong study 
duration 

Andeweg et al Protection of COVID-19 vaccination and 
previous infection against Omicron BA.1, BA.2 
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Andrews et al. Effectiveness of COVID-19 vaccines against 
the Omicron (B.1.1.529) variant of concern 

Preprint - medRxiv wrong 
comparator 

Andrews et al. Effectiveness of COVID-19 booster vaccines 
against covid-19 related symptoms, 
hospitalisation and death in England 

Nature medicine wrong 
comparator 

Angel et al. Association between Vaccination with 
BNT162b2 and Incidence of Symptomatic and 
Asymptomatic SARS-CoV-2 Infections among 
Health Care Workers 

JAMA  wrong 
intervention 

Anjan et al. Breakthrough COVID-19 infections after 
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in Japan: a multi-center prospective case-control 
study (FASCINATE study) 

Arbel et al. How many lives do COVID vaccines save? 
Evidence from Israel 

American journal of 
infection control 

wrong study 
design 

Arbel et al. How many lives do COVID vaccines save? 
Evidence from Israel 

Preprint - medRxiv wrong 
comparator 
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Observational Study Using Surveillance Data in 
British Columbia, Canada 

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

Clinical Infectious 
Diseases 

wrong 
intervention 

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

MMWR. Morbidity 
and mortality weekly 
report 

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

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

Preprint - medRxiv wrong 
intervention 

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

Annals of Internal 
Medicine 

wrong outcome 

Barnard et al.  Modelling the medium-term dynamics of SARS-
CoV-2 transmission in England in the Omicron 
era 

Nature 
communications 
 

wrong study 
design 
 

Bar-On et al. Protection of BNT162b2 vaccine booster 
against Covid-19 in Israel 

New England Journal 
of Medicine 

wrong 
comparator 

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

Annals of Oncology wrong outcome 

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

EClinicalMedicine duplicated 

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

medRxiv preprint 
 

wrong study 
duration 
 

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

 Preprint - medRxiv wrong study 
duration 

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

 BMC Infectious 
Diseases 

wrong study 
duration 

Baum et al. Effectiveness of vaccination against SARS-CoV-
2 infection and Covid-19 hospitalisation among 
Finnish elderly and chronically ill
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Ben Dov, et al. 





 

 

59 

Bird et al. Response to first vaccination against SARS-
CoV-2 in patients with multiple myeloma 

The Lancet 
Haematology 

wrong 
intervention 

Bjork et al. Effectiveness of the BNT162b2 vaccine in 
preventing COVID-19 in the working age 
population - first results from a cohort study in 
Southern Sweden 

Preprint - medRxiv wrong 
intervention 

Bjork et al. COVID-19 vaccine effectiveness against severe 
disease from the Omicron BA.1 and BA.2 
subvariants - surveillance results from southern 
Sweden, December 2021 to March 2022 

Preprint - medRxi wrong study 
design 

Bjork et al. High level of protection against COVID-19 
after two doses of BNT162b2 vaccine in the 
working age population-first results from a 
cohort study in Southern Sweden 

Infectious Diseases duplicated 

Björk et al. COVID-19 vaccine effectiveness against severe 
disease from SARS-CoV-2 Omicron BA.1 and 
BA.2 subvariants - surveillance results from 
southern Sweden, December 2021 to March 
2022 

Euro surveillance  wrong study 
duration 

Blain et al. Receptor binding domain-IgG levels correlate 
with protection in residents facing SARS-CoV-2 
B.1.1.7 outbreaks 

Allergy wrong 
intervention 

Blaiszik et al. The Delta Variant Had Negligible Impact on 
COVID-19 Vaccine Effectiveness in the USA 

Preprint - medRxiv 
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Botton et al. Effectiveness of Ad26.COV2.S Vaccine vs 
BNT162b2 Vaccine for COVID-19 
Hospitalizations 

JAMA Network 
Open 

wrong 
comparator 

Botton et al. Effectiveness of Ad26.COV2.S Vaccine vs 
BNT162b2 Vaccine for COVID-19 
Hospitalizations 

JAMA network open wrong 
comparator 

Bouton et al. COVID-19 vaccine impact on rates of SARS-
CoV-2 cases and post vaccination strain 
sequences among healthcare workers at an 
urban academic medical center: a prospective 
cohort study 

Preprint - medRxiv wrong outcome 

Bouton et al. Coronavirus Disease 2019 Vaccine Impact on 
Rates of Severe Acute Respiratory Syndrome 
Coronavirus 2 Cases and Postvaccination Strain 
Sequences Among Health Care Workers at an 
Urban Academic Medical Center: A Prospective 
Cohort Study 

Open forum 
infectious diseases 

wrong 
intervention 

Boyarsky et al. Antibody 
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Britton et al. Association of COVID-19 Vaccination with 
Symptomatic SARS-CoV-2 Infection by Time 
since Vaccination and Delta Variant 
Predominance 

JAMA - Journal of 
the American 
Medical Association 

duplicated 

Britton et al. Association of COVID-19 Vaccination With 
Symptomatic SARS-CoV-2 Infection by Time 
Since Vaccination and Delta Variant 
Predominance 

JAMA already assessed 

Brosh-Nissimov 
et al. 

BNT162b2 vaccine breakthrough: clinical 
characteristics of 152 fully vaccinated 
hospitalized COVID-19 patients in Israel 

Clinical Microbiology 
and Infection 

wrong outcome 

Brouqui et al. COVID-19 re-infection European Journal of 
Clinical Investigation 

wrong 
intervention 

Brunelli et al. Comparative Effectiveness of mRNA-Based 
BNT162b2 Vaccine versus Adenovirus Vector-
Based Ad26.COV2.S Vaccine for Prevention of 
COVID-19 among Dialysis Patients 

Journal of the 
American Society of 
Nephrology: JASN 

wrong 
comparator 

Brunner et al. Comparison of Antibody Response Durability 
of mRNA-1273, BNT162b2, and Ad26.COV2.S 
SARS-CoV-2 Vaccines in Healthcare Workers 

Preprint - medRxiv wrong outcome 
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Buchan et al. Effectiveness of COVID-19 vaccines against 
Omicron or Delta symptomatic infection and 
severe outcomes 

Preprint - medRxiv wrong 
comparator 

Buchan et al. Effectiveness of COVID-19 vaccines against 
Omicron or Delta infection 

Preprint - medRxiv delayed exclusion 
- study ID 05-3 is 
a more recent 
version of this 
study 

Bukhari et al. Real-World Effectiveness of COVID-19 
Vaccines: the Diverging Pattern of COVID
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Nursing Home Staff, and 61,951 Healthcare 
Workers in Catalonia 

Cabezas et al. Effects of BNT162b2 mRNA Vaccination on 
COVID-19 Disease, Hospitalisation and 
Mortality in Nursing Homes and Healthcare 
Workers: A Prospective Cohort Study Including 
28,594 Nursing Home Residents, 26,238 
Nursing Home Staff, and 61,951 Healthcare 
Workers in Catalonia 

Preprint - SSRN wrong 
intervention 

Cabezas, et al. Associations of BNT162b2 vaccination with 
SARS-CoV-2 infection and hospital admission 
and death with covid-19 in nursing homes and 
healthcare workers in Catalonia: Prospective 
cohort study 

BMJ wrong outcome 

Callaghan et al. Real-world Effectiveness of the Pfizer-
BioNTech BNT162b2 and Oxford-AstraZeneca 
ChAdOx1-S Vaccines Against SARS-CoV-2 in 
Solid Organ and Islet Transplant Recipients 

Transplantation wrong outcome 

Callaghan et al. Real-world Effectiveness of the Pfizer-
BioNTech BNT162b2 and Oxford-AstraZeneca 
ChAdOx1-S Vaccines Against SARS-CoV-2 in 
Solid Organ and Islet Transplant Recipients 

Transplantation wrong outcome 

Carazo et al. Single-dose mRNA vaccine effectiveness against 
SARS-CoV-2 in healthcare workers extending 
16 weeks post-vaccination: a test-negative 
design from Quebec, Canada 

Preprint - medRxiv wrong 
intervention 

Carazo et al. Single-dose mRNA vaccine effectiveness against 
SARS-CoV-2 in healthcare workers extending 
16 weeks post-vaccination: a test-negative 
design from Quebec, Canada 

Clinical infectious 
diseases : an official 
publication of the 
Infectious Diseases 
Society of America 

duplicated 

Cardona et al. <p>SARS-CoV-2 Vaccinated Breakthrough 
Infections With Fatal and Critical Outcomes in 
the Department of Antioquia, Colombia</p> 

Research Square wrong outcome 

Carioni et al. Effectiveness of COVID-19 vaccines in a large 
European haemodialysis cohort 

Nephrology Dialysis 
Transplantation 

wrong study 
duration 

Carrera et al. How well do hemodialysis patients respond to 
the BNT162b2 mRNA COVID-19 vaccine 

Journal of the 
American Society of 
Nephrology 

wrong 
intervention 

Castillo et al. Vaccine effectiveness and duration of 
protection against symptomatic infections and 
severe Covid-19 outcomes in adults aged 50Â 
years and over, France, January to mid-
December 2021 

Global epidemiology wrong outcome 

Castillo et al. Vaccine effectiveness and duration of 
protection against symptomatic and severe 
Covid-19 during the first year of vaccination in 
France
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Cerqueira Silva 
et al. 

Influence of age on the effectiveness and 
duration of protection in Vaxzevria and 
CoronaVac vaccines 

Preprint - medRxiv wrong 
intervention 

Cerqueira-Silva 
et al. 

Effectiveness of CoronaVac, ChAdOx1 nCoV-
19, BNT162b2, and Ad26.COV2.S among 
individuals with previous SARS-CoV-2 infection 
in Brazil: a test-negative, case-control study 

The Lancet 
Infectious Diseases 

Already included 

Cerqueira-Silva 
et al. 

Vaccine effectiveness of heterologous 
CoronaVac plus BNT162b2 in Brazil 

Nature Medicine already assessed 

Cerqueira-Silva 
et al. 

Influence of age on the effectiveness and 
duration of protection of Vaxzevria and 
CoronaVac vaccines: A population-based study 

Lancet Regional 
Health. Americas 

wrong 
intervention 

Cerqueira-Silva 
et al. 

Effectiveness of CoronaVac, ChAdOx1 nCoV-
19, BNT162b2, and Ad26.COV2.S among 
individuals with previous SARS-CoV-2 infection 
in Brazil: a test-negative, case-control study 

The Lancet. 
Infectious diseases 

wrong study 
duration 

Chadeau Hyam 
et al. 

REACT-1 round 15 final report: Increased 
breakthrough SARS-CoV-2 infections among 
adults who had received two doses of vaccine, 
but booster doses and first doses in children are 
providing important protection 

Preprint - medRxiv wrong 
comparator 

Chadeau Hyam 
et al. 

REACT-1 study round 14: High and increasing 
prevalence of SARS-CoV-2 infection among 
school-aged children during September 2021 
and vaccine effectiveness against infection in 
England 

Preprint - medRxiv wrong 
comparator 

Chadeau-Hyam 
et al. 

SARS-CoV-2 infection and vaccine 
effectiveness in England (REACT-1): a series of 
cross-sectional random community surveys 

The Lancet. 
Respiratory medicine 

wrong 
comparator 

Chagla The BNT162b2 (BioNTech/Pfizer) vaccine had 
95% efficacy against COVID-19 >=7 days after 
the 2nd dose 

Annals of Internal 
Medicine 

wrong 
intervention 

Chariyalertsak et 
al. 

Effectiveness of heterologous 3rd and 4th dose 
COVID-19 vaccine schedules for SARS-CoV-2 
infection during delta and omicron 
predominance in Thailand. 

Preprint- Research 
Square 

wrong study 
duration 

Charles Pon 
Ruban et al. 

Effectiveness of vaccination in preventing 
severe SARS CoV-2 infection in South India-a 
hospital-based cross-sectional study 

Preprint - medRxiv wrong study 
design 

Charmet et al. Impact of original, B.1.1.7, and B.1.351/P.1 
SARS-CoV-
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SARS-CoV-2 Infection: A Prospective Test 
Negative Case-Control Study 

Chauhan et al. SARS-CoV-2 Vaccine-
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Chiew et al. Effectiveness of primary series and booster 
vaccination against SARS-CoV-2 infection and 
hospitalisation among adolescents aged 12–17 
years in Singapore: a national cohort study 

WHO newsletter Hand search 

Chin et al  Protection against Omicron from Vaccination 
and Previous Infection in a Prison System. 

The New England 
journal of medicine 

wrong study 
duration 

Chin et al. Effectiveness of COVID-19 vaccines among 
incarcerated people in California state prisons: 
retrospective cohort study 

Clinical infectious 
diseases : an official 
publication of the 
Infectious Diseases 
Society of America 

wrong study 
design



 

 

67 

Cohen et al. <p>Comparative Efficacy over time of the 
mRNA-1273 (Moderna) vaccine and the 
BNT162b2 (Pfizer-BioNTech) 
vaccine</p><p><br></p> 

Research Square wrong 
comparator 

Cohen et al. Effectiveness of the BNT162b vaccine fourth 
dose in reducing SARS-CoV-2 infection among 
healthcare workers in Israel, a multi-center 
cohort study 

Preprint - medRxiv wrong 
comparator 

Cohn et al. 
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Corrao et al. Persistence of protection against SARS-CoV-2 
clinical outcomes up to 9 months since vaccine 
completion: a retrospective observational 
analysis in Lombardy, Italy 

The Lancet. 
Infectious diseases 

already assessed 

Corrao et al. Persistence of protection against SARS-CoV-2 
clinical outcomes up to 9 months since vaccine 
completion: a retrospective observational 
analysis in Lombardy, Italy 

The Lancet 
Infectious Diseases 

Data reported in 
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Donato et al. EFFECTIVENESS OF SARS-COV-2 
VACCINATION IN PERITONEAL 
DIALYSIS PATIENTS 

Nephrology Dialysis 
Transplantation 

wrong 
intervention 

Drawz et al. Effectiveness of BNT162b2 and mRNA-1273 
Second Doses and Boosters for SARS-CoV-2 
infection and SARS-CoV-2 Related 
Hospitalizations: A Statewide Report from the 
Minnesota Electronic Health Record 
Consortium 

Preprint - medRxiv wrong 
comparator 

Drawz et al. Effectiveness of BNT162b2 and mRNA-1273 
Second Doses and Boosters for SARS-CoV-2 
infection and SARS-CoV-2 Related 
Hospitalizations: A Statewide Report from the 
Minnesota Electronic Health Record 
Consortium 

Clinical infectious 
diseases : an official 
publication of the 
Infectious Diseases 
Society of America 

wrong 
comparator 

Du et al. Reinfection risk and vaccination effectiveness 
against Omicron 

Preprint – Research 
Square 

Handsearch – 
wrong study 
design 

Du Plessis et al. Efficacy of the ChAdOx1 nCoV-19 Covid-19 
Vaccine against the B.1.351 Variant 

New England Journal 
of Medicine 

duplicated 

Dulovic et al. Diminishing immune responses against variants 
of concern in dialysis patients four months after 
SARS-CoV-2 mRNA vaccination 

Preprint - medRxiv wrong outcome 

Ebinger et al. Antibody responses to the BNT162b2 mRNA 
vaccine in individuals previously infected with 
SARS-CoV-2 

Nature Medicine wrong 
intervention 

Ebinger et al. Prior COVID-19 Infection and Antibody 
Response to Single Versus Double Dose mRNA 
SARS-CoV-2 Vaccination 

Preprint - medRxiv wrong outcome 

Edelstein et al. BNT 13b2 Pfizer vaccine protects against 
SARS-CoV-2 respiratory mucosal colonization 
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Elliott et al. 
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Emborg et al. Vaccine effectiveness of the BNT162b2 mRNA 
COVID-19 vaccine against RT-PCR confirmed 
SARS-CoV-2 infections, hospitalisations and 
mortality in prioritised risk groups 

Preprint - medRxiv wrong 
intervention 

Epaulard et al. Symptoms and severity in vaccinated and 
unvaccinated patients hospitalised with SARS-
CoV-2 delta (B.1.617.2) variant infection 

Preprint - medRxiv wrong 
comparator 

Espi et al. A prospective observational study for 
justification, safety, and efficacy of a third dose 
of mRNA vaccine in patients receiving 
maintenance hemodialysis 

Kidney international wrong outcome 

Espi et al. Justification, safety, and efficacy of a third dose 
of mRNA vaccine in maintenance hemodialysis 
patients: a prospective observational study 

Preprint - medRxiv wrong outcome 

Eyre et al. The impact of SARS-CoV-2 vaccination on 
Alpha & Delta variant transmission. medRxiv 
2021 

Preprint].[Google 
Scholar] 

wrong study 
duration 

Fabiani et al Relative effectiveness of a 2nd booster dose of 
COVID-19 mRNA vaccine up to four months 
post administration in individuals aged 
80Â years or more in Italy: A retrospective 
matched cohort study. 

Vaccine wrong study 
duration 

Fabiani et al. Effectiveness of mRNA vaccines and waning of 
protection against SARS-CoV-2 infection and 
severe covid-19 during predominant circulation 
of the delta variant in Italy: retrospective cohort 
study 

BMJ (Clinical 
research ed.) 

wrong 
comparator 

Fabiani et al. Effectiveness of an mRNA vaccine booster 
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circulation of the delta variant in Italy, 19 July to 
12 December 2021 

Falsey et al. Phase 3 Safety and Efficacy of AZD1222 
(ChAdOx1 nCoV-19) Covid-19 Vaccine 

The New England 
journal of medicine
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Fisman et al. Timing of Breakthrough Infection Risk After 
Vaccination Against SARS-CoV-2 

Preprint - medRxiv wrong 
comparator 

Fisman et al. Timing of Breakthrough Infection Risk After 
Vaccination Against SARS-CoV-2 

Preprint - medRxiv wrong 
comparator 

Fisman et al. Timing of Breakthrough Infection Risk After 
Vaccination Against SARS-CoV-2 

Preprint - medRxiv delayed exclusion 
- definition of 
unvaccinated 
group is unclear 

Flacco et al. Risk of SARS-CoV-2 reinfection 18 months 
after primary infection: population-level 
observational study 

Preprint - medRxiv wrong study 
duration 

Florea et al. Effectiveness of mRNA-1273 vaccine booster 
against COVID-19 in immunocompetent adults 

Clinical infectious 
diseases  

wrong study 
duration 

Florea et al. Durability of mRNA-1273 against COVID-19 
in the time of Delta: Interim results from an 
observational cohort study 

PloS one wrong study 
duration 

Florentino et al. Vaccine effectiveness of two-dose BNT162b2 
against symptomatic and severe COVID-19 
among adolescents in Brazil and Scotland over 
time: a test-negative case-control study 

The Lancet. 
Infectious diseases 
 

wrong population 
 

Folegatti et al. Safety and immunogenicity of the ChAdOx1 
nCoV-19 

Hand search; The 
Lancet 

wrong outcome 

Fontan et al. Time-Varying Effectiveness of Three Covid-19 
Vaccines in Puerto Rico 

Preprint - medRxiv wrong outcome 

Foulkes et al. COVID-19 vaccine coverage in health-care 
workers in England and effectiveness of 
BNT162b2 mRNA vaccine against infection 
(SIREN): a prospective, multicentre, cohort 
study 

The Lancet wrong 
intervention 

Fournier et al. SARS-CoV-2 Vaccination and Protection 
Against Clinical Disease: A Retrospective Study, 

Bouches-du-Rhḏ¥ne District, Southern France, 
2021 

Frontiers in 
Microbiology 

delayed exclusion 
- baseline is <14 
days, which is 
beyond our 30.5 
days average post-
receipt of second 
dose threshold. 

Frenck et al. Safety, immunogenicity, and efficacy of the 
BNT162B2 covid-19 vaccine in adolescents 

New England Journal 
of Medicine 

wrong 
intervention 

Friedrichs et al. Immunogenicity and safety of anti-SARS-CoV-2 
mRNA vaccines in patients with chronic 
inflammatory conditions and 
immunosuppressive therapy in a monocentric 
cohort 

Annals of the 
Rheumatic Diseases 

wrong 
intervention 

Fu et al. POS-941 the effectiveness of COVID-19 
vaccine in reducing the severity and mortality 
rate among the end stage kidney disease with 
COVID-19 

Kidney International 
Reports 

Full-text not 
found 
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Geysels et al. SARS-CoV-2 vaccine breakthrough infections 
among healthcare workers in a large Belgian 
hospital network 

Infection Control 
and Hospital 
Epidemiology 

wrong 
intervention 

Ghadiri et al. The study of COVID-19 infection following 
vaccination in patients with multiple sclerosis 

Multiple sclerosis and 
related disorders 

wrong outcome 

Ghosh et al. COVISHIELD (AZD1222) VaccINe 
effectiveness among healthcare and frontline 
Workers of INdian Armed Forces: Interim 
results of VIN-WIN cohort study 

Medical Journal 
Armed Forces India 

wrong 
intervention 

Giansante et al. COVID-19 vaccine effectiveness among the 
staff of the Bologna Health Trust, Italy, 
December 2020-April 2021 

Acta Bio-medica: 
Atenei Parmensis 

wrong 
intervention 

Gilbert et al. Immune Correlates Analysis of the mRNA-1273 
COVID-19 Vaccine Efficacy Trial 

Preprint - medRxiv wrong 
intervention 

Gilboa et al. Durability of the immune response to a third 
BNT162b2 dose 

Preprint - medRxiv wrong outcome 

Glampson et al. North West London Covid-19 Vaccination 
Programme: Real-world evidence for Vaccine 
uptake and effectiveness: Retrospective Cohort 
Study 

JMIR Public Health 
and Surveillance 

wrong 
intervention 

Glatman-
Freedman et al. 

Effectiveness of BNT162b2 Vaccine Booster 
against SARS-CoV-2 Infection and 
Breakthrough Complications, Israel 

Emerging Infectious 
Diseases 

Already included 

Glatman-
Freedman et al. 

The BNT162b2 vaccine effectiveness against 
new COVID-19 cases and complications of 
breakthrough cases: A nation-wide retrospective 
longitudinal multiple cohort analysis using 
individualised data 

EBioMedicine wrong study 
duration 

Glatman-
Freedman et al. 

Effectiveness of BNT162b2 Vaccine in 
Adolescents during Outbreak of SARS-CoV-2 
Delta Variant Infection, Israel, 2021 

Emerging infectious 
diseases 

wrong study 
duration 

Goes et al. New infections by SARS-CoV-2 variants of 
concern after natural infections and post-
vaccination in Rio de Janeiro, Brazil 

Infection, Genetics 
and Evolution 

wrong study 
design 

Gohil et al. Asymptomatic and Symptomatic COVID-19 
Infections Among Health Care Personnel 
Before and After Vaccination 

JAMA network open wrong 
intervention 

Goldberg et al. Protection of previous SARS-CoV-2 infection is 
similar to that of BNT162b2 vaccine protection: 
A three-month nationwide experience from 
Israel 

Preprint - medRxiv wrong 
intervention 

Goldberg et al. Protection of previous SARS-CoV-2 infection is 
similar to that of BNT162b2 vaccine protection: 
A three-month nationwide experience from 
Israel 

American journal of 
epidemiology 

wrong study 
duration 

Goldberg et al. Waning Immunity after the BNT162b2 Vaccine 
in Israel 

The New England 
journal of medicine 

wrong 
comparator 
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Goldin et al. BNT162b2 mRNA COVID-19 (Comirnaty) 
Vaccine Effectiveness in Elderly Patients Who 
Live in Long-Term Care Facilities: A 
Nationwide Cohort 

Gerontology wrong outcome 

Goldshtein et al. Association Between BNT162b2 Vaccination 
and Incidence of SARS-CoV-2 Infection in 
Pregnant Women 

JAMA wrong 
intervention 

Gomes et al. Is the BioNTech-Pfizer COVID-19 vaccination 
effective in elderly populations? Results from 
population data from Bavaria, Germany 

Preprint - medRxiv wrong 
intervention 

Gomes et al. Is the BNT162b2 COVID-19 vaccine effective 
in elderly populations? Results from population 
data from Bavaria, Germany 

PloS one duplicated 

Gonzalez et al. Protection of homologous and heterologous 
boosters after primary schemes of rAd26-rAd5, 
ChAdOx1 nCoV-19 and BBIBP-CorV during 
the Omicron outbreak in adults of 50 years and 
older in Argentina: a test-negative case-control 
study 

Mcmaster covid 19 
newsletter 

wrong study 
duration 

Goulart Rosa et 
al 

BNT162b2 against COVID-19 in Brazil using a 
test-
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Grannis et al. Interim estimates of COVID-19 vaccine 
effectiveness against COVID-19‚Äìassociated 
emergency department or urgent care clinic 
encounters and hospitalizations among adults 
during SARS-CoV-2 B. 1.617. 2 (Delta) variant 
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Guedalia et al Effectiveness of a third BNT162b2 mRNA 
COVID-19 vaccination during pregnancy: a 
national observational study in Israel. 

Nature 
communications 

No useful data 

Guedalia et al. Effectiveness of BNT162b2 mRNA COVID-19 
third vaccines during pregnancy: A national 
observational study in Israel 

Preprint -Research 
Square 

wrong study 
duration 

Guha et al. The incidence and in-hospital mortality of 
COVID-19 patients post-vaccination in eastern 
India 

Preprint - medRxiv wrong study 
design 

Haas et al. 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 

The Lancet wrong 
intervention 
wrong 



 

 

80 

meet our 112-day 
lower limit. 

Hara et al. Real-World Effectiveness of the mRNA 
COVID-19 Vaccines in Japan: A Case-Control 
Study 

Vaccines wrong study 
duration 

Hardt et al. Efficacy, safety, and immunogenicity of a 
booster regimen of Ad26.COV2.S vaccine 
against COVID-19 (ENSEMBLE2): results of a 
randomised, double-blind, placebo-controlled, 
phase 3 trial 

The Lancet. 
Infectious diseases.
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Herzberg et al. SARS-CoV-2-antibody response in health care 
workers after vaccination or natural infection in 
a longitudinal observational study 

Preprint - medRxiv wrong 
intervention 

Heudel et al. Reduced SARS-CoV-2 infection and death after 
two doses of COVID-19 vaccines in a series of 
1503 cancer patients 

Annals of Oncology wrong 
intervention 

Hines et al. SARS-CoV-2 VACCINE EFFECTIVENESS 
for IN-HOSPITAL MORTALITY-ZAMBIA, 
2021 

Topics in Antiviral 
Medicine 

wrong publication 
type 

Hippisley Cox 
et al 

QCovid 4 - Predicting risk of death or 
hospitalisation from COVID-19 in adults 
testing positive for SARS-CoV-2 infection 
during the Omicron wave in England 

medRxiv Wrong study type 

Hitchings et al. Effectiveness of the ChAdOx1 vaccine in the 
elderly during SARS-CoV-2 Gamma variant 
transmission in Brazil 

Preprint - medRxiv wrong 
intervention 

Hitchings et al. Effectiveness of ChAdOx1 vaccine in older 
adults during SARS-CoV-2 Gamma variant 
circulation in Sao Paulo 

Nature 
Communications 

duplicated 

Hoehl et al. A new group at increased risk of a SARS-CoV-2 
infection emerges: The recently vaccinated 

Vaccine wrong 
intervention 

Hollinghurst et 
al. 

COVID-19 Infection Risk amongst 14,104 
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HorvÃ¡th et al Real-Time Monitoring of the Effectiveness of 
Six COVID-



 

 

83 

patients during the periods of delta and omicron 
predominance in Thailand. 

Intawong et al. Heterologous third and fourth dose vaccine to 
reduce severity and mortality in COVID-19 
patients during delta and omicron 
predominance: A cohort study in Chiang Mai, 
Thailand 

Research Square wrong outcome 
 

Ioannou et al Effectiveness of mRNA COVID-19 Vaccine 
Boosters Against Infection, Hospitalization, and 
Death: A Target Trial Emulation in the 
Omicron (B.1.1.529) Variant Era. 

Annals of internal 
medicine 

wrong 
comparator 

Ioannou et al. Effectiveness of mRNA COVID-19 vaccine 
boosters against infection, hospitalization and 
death: A target trial emulation in the omicron 
(B.1.1.529) variant era 

Preprint - medRxiv wrong study 
duration 



 

 

84 

Isnardi et al. SAFETY and EFFICACY of VACCINES for 
SARS-COV-2 in PATIENTS with 
RHEUMATIC and IMMUNEMEDIATED 
INFLAMMATORY DISEASES: DATA from 
the ARGENTINEAN REGISTRY SAR-
COVAC 

Annals of the 
Rheumatic Diseases 
 

wrong outcome 
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compared to the Delta variant: evidence from 
Norwegian contact tracing and vaccination data 

Jalali et al. Increased household transmission and immune 
escape of the SARS-CoV-2 Omicron variant 
compared to the Delta variant: evidence from 
Norwegian contact tracing and vaccination data 

Preprint - medRxiv wrong study 
duration 

James et al. Clinical effectiveness of SARS-CoV-2 vaccines 
and booster doses in patients with cancer: An 
analysis from the European OnCovid registry 

Journal of Clinical 
Oncology 
 

wrong publication 
type 
 

Janzic et al. Booster third dose of SARS-CoV-2 vaccine 
effectively lifts the waning immune response of 
solid cancer patients 
 

Journal of Clinical 
Oncology 
 

wrong publication 
type 
 

Jara et al  
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Keehner, et al Resurgence of SARS-CoV-2 Infection in a 
Highly Vaccinated Health System Workforce. 

The New England 
Journal of Medicine 

delayed exclusion 
- a series of cross-
sectional analysis 
over months (no 
indication of 
individual level 
follow-up times) 

Keeling et al. 
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Kim et al. Effectiveness of Second mRNA COVID-19 
Booster Vaccine in Immunocompromised 
Persons and Long-Term Care Facility Residents 

Emerging infectious 
diseases 

wrong publication 

Kim et al. mRNA Vaccine Effectiveness against COVID-
19 among Symptomatic Outpatients Aged 
â‰¥16 Years in the United States, February - 
May 2021 

The Journal of 
Infectious Diseases 

wrong 
intervention 

Kim et al. mRNA Vaccine Effectiveness against COVID-
19 among Symptomatic Outpatients Aged 
>=16 Years in the United States, February - 
May 2021 

The Journal of 
infectious diseases 

wrong 
comparator 

Kim et al. Effectiveness of 2 and 3 mRNA COVID-19 
Vaccines Doses against Omicron and Delta-
Related Outpatient Illness among Adults, 
October 2021 - February 2022 

Preprint - medRxiv wrong 
comparison 

Kim et al. Effectiveness of Booster mRNA Vaccines 
against SARS-CoV-2 Infection in Elderly 
Population, South Korea, October 2021 - 
January 2022 

Clinical infectious 
diseases : an official 
publication of the 
Infectious Diseases 
Society of America 

wrong study 
duration; Data 
reported in figures 
only 

Kim et al. Relative Effectiveness of COVID-19 
Vaccination in Healthcare Workers: 3-Dose 
Versus 2-Dose Vaccination 

Journal of Korean 
medical science 
 

no useful data 
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Knobel et al. COVID-19 mRNA vaccine effectiveness in 
asymptomatic healthcare workers 

Infection Control 
and Hospital 
Epidemiology 

wrong 
intervention 
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healthcare workers: A nationwide cross-
sectional study 

Krisztina et al. Real-time monitoring of the effectiveness of six 
COVID-19 vaccines in Hungary in 2021 using 
the screening method 

Preprint - medRxiv wrong 
intervention 
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Layan et al. Impact of BNT162b2 vaccination and isolation 
on SARS-CoV-2 transmission in Israeli 
households: an observational study 

American journal of 
epidemiology 

wrong outcome 



 

 

93 

Lev-Tzion et al. COVID-19 vaccine is effective in inflammatory 
bowel disease patients and is not associated with 
disease exacerbation 

Clinical 
gastroenterology and 
hepatology : the 
official clinical 
practice journal of 
the American 
Gastroenterological 
Association 

wrong outcome 

Lev-Tzion et al. COVID-19 Vaccine Is Effective in 
Inflammatory Bowel Disease Patients and Is 
Not Associated With Disease Exacerbation 

Clinical 
Gastroenterology and 
Hepatology 

wrong 
comparison 

Lewis et al Vaccine Effectiveness against SARS-CoV-2 
Variant P.1 in Nursing-Facility Residents, 
Washington, USA, April 2021 

Emerging infectious 
diseases 

data in figure 

Lewis et al. Effectiveness Associated with Vaccination after 
COVID-19 Recovery in Preventing Reinfection 

JAMA Network 
Open 

wrong study 
duration 

Lewis et al. Effectiveness of mRNA Vaccines Against 
COVID-19 Hospitalization by Age and Chronic 
Medical Conditions Burden Among 
Immunocompetent US Adults, March-August 
2021 

Journal of Infectious 
Diseases 

wrong study 
duration 

Lewis et al. Effectiveness of the Ad26.COV2.S (Jo 
hnson & Johnson) COVID-19 Vaccine for 
Preventing COVID-19 Hospitalizations and 
Progression to High Disease Severity in the 
United States 

Clinical infectious 
diseases 

wrong 
comparator 

Lewis et al. Effectiveness of mRNA vaccines in preventing 
COVID-19 hospitalization by age and burden 
of chronic medical conditions among 
immunocompetent US adults, March-August 
2021 

The Journal of 
infectious diseases 

wrong study 
duration 

Lewnard et al. Association of SARS-CoV-2 BA.4/BA.5 
Omicron lineages with immune escape and 
clinical outcome 

Preprint - medRxiv Handsearch – 
wrong outcome 
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Lin et al. Effectiveness of Covid-19 Vaccines over a 9-
Month Period in North Carolina 

The New England 
journal of medicine 

wrong 
intervention 

Lind et al. Effectiveness of Primary and Booster COVID-
19 mRNA Vaccination against Omicron Variant 
SARS-CoV-2 Infection in People with a Prior 
SARS-CoV-2 Infection 

Preprint - medRxiv Already included 

Link Gelles et al Association between COVID-19 mRNA 
vaccination and COVID-19 illness and severity 
during Omicron BA.4 and BA.5 sublineage 
periods 

 wrong study 
duration 

Link-Gelles et al Effectiveness of Bivalent mRNA Vaccines in 
Preventing Symptomatic SARS-CoV-2 Infection 
— Increasing Community Access to Testing 
Program, United States, September–November 
2022 

WHO newsletter wrong study 
duration 

Link-Gelles et 
al. 

Effectiveness of 2, 3, and 4 COVID-19 mRNA 
Vaccine Doses Among Immunocompetent 
Adults During Periods when SARS-CoV-2 
Omicron BA.1 and BA.2/BA.2.12.1 Sublineages 
Predominated - VISION Network, 10 States, 
December 2021-June 2022 

MMWR. Morbidity 
and mortality weekly 
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Liu et al. A Retrospective Analysis of COVID-19 mRNA 
Vaccine Breakthrough Infections ‚Äì Risk 
Factors and Vaccine Effectiveness 
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an ongoing nationwide mass vaccination 
campaign 

Ma et al. Effectiveness of Covid-19 Vaccines against the 
SARS-COV-2-Delta (B.1.617.2) in China-A Real 
World Study 

Preprint - medRxiv wrong outcome 

Ma et al. Effectiveness of Covid-19 Vaccines against the 
SARS-COV-2-Delta (B.1.617.2) in China - A 
Real World Study 

Preprint - medRxiv wrong study 
duration 

Ma et al. Effectiveness of adenovirus type 5 vectored and 
inactivated COVID-19 vaccines against 
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Magen et al. Fourth Dose of BNT162b2 mRNA Covid-19 
Vaccine in a Nationwide Setting 

New England Journal 
of Medicine 

wrong study 
duration 

Mahase et al. Covid-19: Pfizer vaccine's efficacy declined 
from 96% to 84% four months after second 
dose, company reports 

BMJ (Clinical 
Research Ed.) 

wrong publication 
type 

Malhotra et al. COVID-19 infection, and reinfection, and 
vaccine effectiveness against symptomatic 
infection among health care workers in the 
setting of omicron variant transmission in New 
Delhi, India 

The Lancet regional 
health 

wrong 
intervention 

Mallow et al. Real world SARS-COV-2 vaccine effectiveness 
in a Miami academic institution 

The American 
journal of emergency 
medicine 

wrong study 
duration 

Maltezou et al. COVID-19 vaccination significantly reduces 
morbidity and absenteeism among healthcare 
personnel: A prospective multicenter study 

Vaccine wrong study 
duration 

Maneikis et al. Immunogenicity of the BNT162b2 COVID-19 
mRNA vaccine and early clinical outcomes in 
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Mattiuzzi & 
Lippi 

Efficacy of COVID-19 vaccine booster doses in 
older people 

European geriatric 
medicine 

wrong 
comparator 

Mattiuzzi & 
Lippi 

<p>COVID-19 vaccination is highly effective 
to prevent SARS-CoV-2 circulation</p> 

Research Square wrong 
comparator 
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McEvoy et al. Real-world Effectiveness of 2-dose SARS-CoV-
2 Vaccination in Kidney Transplant Recipients 

Preprint - medRxiv wrong 
comparator 

McKeigue et al. Vaccine efficacy against severe COVID-19 in 
relation to delta variant (B.1.617.2) and time 
since second dose in patients in Scotland 
(REACT-SCOT): a case-control study 

The Lancet 
Respiratory Medicine 

data in figures 

McKeigue et al. Vaccine efficacy against severe COVID-
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Mehta et al. Effectiveness of COVID-19 Booster on the 
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Mirahmadizade
h et al. 

Effectiveness of Coronavirus Disease 2019 
Vaccines in Preventing Infection, Hospital 
Admission, and Death: A Historical Cohort 
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SARS-CoV2 infection, Chennai, Tamil Nadu, 
India, 2021 

Murari et al. Retrospective Cohort Study of COVID-19 in 
Patients of the Brazilian Public Health System 
with SARS-CoV-2 Omicron Variant Infection 

Vaccines wrong study 
design 

Murari et al. Retrospective cohort study of COVID-19 in 
patients of the Brazilian public health system 
with SARS-COV-2 Omicron variant infection 

  wrong study 
duration 

Murillo-Zamora 
et al. 
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Nasreen et al. Effectiveness of COVID-19 vaccines against 
hospitalization and death in Canada: A 
multiprovincial test-negative design study 

Preprint - medRxi wrong outcome 

Nasreen et al. Effectiveness of COVID-19 vaccines against 
symptomatic SARS-CoV-2 infection and severe 
outcomes with variants of concern in Ontario 

Nature microbiology wrong study 
duration 

Nasreen et al. Effectiveness of COVID-19 vaccines against 
hospitalization and death in Canada: A multi 
provincial test-negative design study 

  wrong outcome 

Nasreen et al. Effectiveness of COVID-19 vaccines against 
variants of concern in Ontario, Canada 

Preprint - medRxiv wrong 
intervention 

Nasreen et al. Effectiveness of COVID-19 vaccines against 
variants of concern, Canada 

Hand search; 
Preprint - medRxiv 

wrong 
intervention 

Nasreen et al. Effectiveness of mRNA and ChAdOx1 
COVID-19 vaccines against symptomatic 
SARS-CoV-2 infection and severe outcomes 
with variants of concern in Ontario 

Preprint - medRxiv wrong study 
duration 

Nasreen et al. Effectiveness of COVID-19 vaccines against 
hospitalization and death in Canada: A 
multiprovincial test-negative design study 
 

Clinical infectious 
diseases : an official 
publication of the 
Infectious Diseases 
Society of America 

wrong outcome  
 

Natarajan et al. 
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Nyberg et al. Comparative analysis of the risks of 
hospitalisation and death associated with SARS-
CoV-2 omicron (B.1.1.529) and delta (B.1.617.2) 
variants in England: a cohort study 

Lancet (London, 
England) 

wrong outcome 

Ogawa et al  Severity Predictors of COVID-19 in SARS-
CoV-2 Variant, Delta and Omicron Period; 
Single Center Study 

medRxiv Wrong outcome 

Oliveira et al. Assessment of Clinical Effectiveness of 
BNT162b2 COVID-19 Vaccine in US 
Adolescents 

JAMA network open wrong population 
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immune responses to SARS-CoV-2 mRNA 
vaccination 

Pajon et al. Initial Analysis of Viral Dynamics and 
Circulating Viral Variants During the mRNA-
1273 Phase 3 COVE Trial 

Preprint - medRxiv wrong study 
duration 

Palich et al. Weak immunogenicity after a single dose of 
SARS-CoV-2 mRNA vaccine in treated cancer 
patients 

Annals of Oncology wrong outcome 

Palinkas et al. Effectiveness of COVID-19 Vaccination C q
57.275e



 

 

110 

Parry et al. Antibody responses after first and second 
Covid-
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Perry et al. COVID-19 vaccine uptake and effectiveness in 
adults aged 50 years and older in Wales UK: a 
1.2m population data-linkage cohort approach 

Human Vaccines and 
Immunotherapeutics 

wrong study 
duration 

Petrie et al. Effectiveness of COVID-19 mRNA vaccine 
booster dose relative to primary series during a 
period of Omicron circulation 

Preprint - medRxi wrong study 
duration 

Petrovic et al. Early Effectiveness of Four SARS-CoV-2 
Vaccines in Preventing COVID-19 among 
Adults Aged â‰¥60 Years in Vojvodina, Serbia 

Vaccines wrong study 
duration 

Piekos et al The effect of COVID-19 vaccination and 
booster on maternal-fetal outcomes: a 
retrospective multicenter cohort study 

medRxiv Wrong population 

Piernas et al. Associations of BMI with COVID-19 vaccine 
uptake, vaccine effectiveness, and risk of severe 
COVID-19 outcomes after vaccination in 
England: a population-based cohort study 

The lancet. Diabetes 
& endocrinology 

wrong study 
duration 

Pilishvili et al. Interim Estimates of Vaccine Effectiveness of 
Pfizer-BioNTech and Moderna COVID-19 
Vaccines Among Health Care Personnel - 33 
U.S. Sites, January-March 2021 

Morbidity and 
Mortality Weekly 
Report 

wrong 
intervention 

Pinto-Ã lvarez 
et al 

Real-world Evidence of COVID-19 Vaccines 
Effectiveness in Solid-organ Transplant 
Recipient Population in Colombia: A Study 
Nested in the Esperanza Cohort. 

Transplantation wrong outcome 

Plumb et al. Effectiveness of COVID-19 mRNA 
Vaccination in Preventing COVID-19-
Associated Hospitalization Among Adults with 
Previous SARS-CoV-2 Infection - United States, 
June 2021-February 2022 

MMWR. Morbidity 
and mortality weekly 
report 

wrong study 
duration 

Polinski et al. Durability of the Single-Dose Ad26.COV2.S 
Vaccine in the Prevention of COVID-19 
Infections and Hospitalizations in the US 
Before and During the Delta Variant Surge 

JAMA network open wrong outcome 

Polinski et al. Durability of the Single-Dose Ad26.COV2.S 
Vaccine in the Prevention of COVID-19 
Infections and Hospitalizations in the US before 
and during the Delta Variant Surge 

JAMA Network 
Open 

wrong study 
duration 

Polinski et al. Effectiveness of the Single-Dose Ad26.COV2.S 
COVID Vaccine 

Preprint - medRxiv wrong outcome 

Porru et al. Post-Vaccination SARS-CoV-2 Infections 
among Health Workers at the University 
Hospital of Verona, Italy: A Retrospective 
Cohort Survey 

Vaccines wrong outcome 

Porru et al. Post-Vaccination SARS-CoV-2 Infections 
among Health Workers at the University 
Hospital of Verona, Italy: A Retrospective 
Cohort Survey 

Vaccines wrong outcome 
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Prendecki et al. Comparison of humoral and cellular responses 
in kidney transplant recipients receiving 
BNT162b2 and ChAdOx1 SARS-CoV-2 
vaccines 
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Revon-Riviere 
et al. 

The BNT162b2 mRNA COVID-19 vaccine in 
adolescents and young adults with cancer: A 
monocentric experience 

European Journal of 
Cancer 

wrong 
intervention 

Revon-Riviere 
et al. 

The BNT162b2 mRNA COVID-19 vaccine in 
adolescents and young adults with cancer: A 
monocentric experience 

European Journal of 
Cancer 

wrong study 
duration 

Reynolds et al. COVID-
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Robilotti et al. Effectiveness of mRNA booster vaccine among 
health Care workers in New York City during 
the omicron surge, December 2021- January 
2022 
 

Clinical microbiology 
and infection : the 
official publication of 
the European Society 
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impaired response and immunological 
implications 

Rzymski et al. COVID-19 Vaccinations and Rates of 
Infections, Hospitalizations, ICU Admissions, 
and Deaths in Europe during SARS-CoV-2 
Omicron wave in the first quarter of 2022 

Journal of medical 
virology 
 

wrong study 
design 
 

S.a et al Comparative analysis of mRNA and inactivated 
COVID-19 vaccines: A study from Faisalabad 
district of Pakistan 

The journal of the 
Royal College of 
Physicians of 
Edinburgh 

wrong study 
duration 
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extractable at this 
point in time 

Sagiraju et al. The effectiveness of SARS-CoV-2 vaccination 
in preventing severe illness and death—real-
world data from a cohort of patients 
hospitalized with COVID-19 

Preprint - medRxiv wrong 
intervention 

Salo et al. The indirect effect of mRNA-based COVID-19 
vaccination on healthcare workers' unvaccinated 
household members 

Nature 
Communications 

wrong outcome 

Sansone et al. Effectiveness of BNT162b2 vaccine against 
SARS-CoV-2 among healthcare workers 

La Medicina del 
Lavoro 

wrong 
intervention 

Sarkar et al. Seroprevalence and Dynamics of anti-SARS-
CoV-2 antibody among healthcare workers 
following ChAdOx1 nCoV-19 vaccination 

Preprint - medRxiv wrong 
intervention 

Saul et al. Reanalysis of the Pfizer mRNA BNT162b2 
SARS-CoV-2 vaccine data fails to find any 
increased efficacy following the boost: 
Implications for vaccination policy and our 
understanding of the mode of action 

Preprint - medRxiv wrong 
intervention 

Saure et al. Dynamic IgG seropositivity after rollout of 
CoronaVac and BNT162b2 COVID-19 
vaccines in Chile: a sentinel surveillance study 

The Lancet 
Infectious Diseases 

wrong outcome 

Schrag et al Estimation of COVID-19 mRNA Vaccine 
Effectiveness Against Medically Attended 
COVID-19 in Pregnancy During Periods of 
Delta and Omicron Variant Predominance in 
the United States 

JAMA Network 
Open 

wrong 
comparator 

Schrag et al. Estimation of COVID-19 mRNA Vaccine 
Effectiveness Against Medically Attended 
COVID-19 in Pregnancy During Periods of 
Delta and Omicron Variant Predominance in 
the United States 

JAMA network open wrong 
comparison 

Scobie et al. Monitoring incidence of covid-19 cases, 
hospitalizations, and deaths, by vaccination 
status‚Äî13 US jurisdictions, April 4‚ÄìJuly 17, 
2021 

Morbidity and 
Mortality Weekly 
Report 

wrong 
comparator 

Selby et al. Effect of severe acute respiratory coronavirus 
virus 2 (SARS-CoV-2) mRNA vaccination in 
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national cohort study with nested test-negative 
design 
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Silverman et al. Vaccine Effectiveness during Outbreak of 
COVID-19 Alpha (B.1.1.7) Variant in Men's 
Correctional Facility, United States 

Emerging Infectious 
Diseases 

wrong study 
duration 

Silverman et al. Vaccine Effectiveness during Outbreak of 
COVID-19 Alpha (B.1.1.7) Variant in Men's 
Correctional Facility, United States 

Emerging Infectious 
Diseases 

wrong study 
duration 

Silzle et al. Effectiveness of the BNT162b2 mRNA 
COVID-19 vaccine in patients with multiple 
myeloma three and six months after vaccination 

Swiss Medical Weekly wrong outcome 

Sim et al. Effectiveness of Booster and Influenza 
Vaccines against COVID-19 among Healthcare 
Workers, Taiwan 

Emerging Infectious 
Diseases 

wrong study 
duration 

Sim et al. Effectiveness of Booster and Influenza 
Vaccines against COVID-19 among Healthcare 
Workers, Taiwan 

Emerging infectious 
diseases 
 

no PDF 
 

Simwanza et al. COVID-19 Vaccine Effectiveness during a 
Prison Outbreak when Omicron was the 
Dominant Circulating Variant—Zambia, 
December 2021 

WHO newsletter Hand search 

Singer et al. Effectiveness of BNT162b2 mRNA COVID-19 
vaccine against SARS-CoV-2 variant Beta 
(B.1.351) among persons identified through 
contact tracing in Israel: A prospective cohort 
study 

EClinicalMedicine wrong study 
duration 

Singer et al. Effectiveness of BNT162b2 mRNA COVID-19 
Vaccine Against SARS-CoV-2 Variant Beta 
(B.1.351) Among Persons Identified Through 
Contact Tracing in Israel 

Preprint - SSRN wrong 
intervention 

Singh et al. Antibody Response after First-dose of 
ChAdOx1-nCOV (Covishield) and BBV-152 
(Covaxin) amongst Health Care Workers in 
India: Preliminary Results of Cross-sectional 
Coronavirus Vaccine-induced Antibody Titre 
(COVAT) study 

Preprint - medRxiv wrong 
intervention 

Skowronski & 
de Serres 

Safety and efficacy of the BNT162B2 mRNA 
covid-19 vaccine 

New England Journal 
of Medicine 

wrong 
intervention 

Skowronski et 
al. 

Comparative single-dose mRNA and ChAdOx1 
vaccine effectiveness against SARS-CoV-2, 
including variants of concern: test-negative 
design, British Columbia, Canada 

The Journal of 
infectious diseases 

wrong 
intervention 

Skowronski et 
al. 

Two-dose SARS-CoV-2 vaccine effectiveness 
with mixed schedules and extended dosing 
intervals: test-negative design studies from 
British Columbia and Quebec, Canada 

Clinical infectious 
diseases: an official 
publication of the 
Infectious Diseases 
Society of America 

Already included 

Smid et al. Protection by vaccines and previous infection 
against the Omicron variant of SARS-CoV-2 

The Journal of 
infectious diseases 

no usable data 
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Sritipsukho et 
al. 

Comparing real-life effectiveness of various 
COVID-19 vaccine regimens during the delta 
variant-dominant pandemic: A test-negative 
case-control study 

Emerging microbes 
& infections 

wrong study 
duration 

Sritipsukho et 
al. 

Comparing real-life effectiveness of various 
COVID-19 vaccine regimens during the delta 
variant-dominant pandemic: A test-negative 
case-control study 

Emerging microbes 
& infections 

wrong study 
duration 

Staerkeen et al Cohort Profile: The Danish National Cohort 
Study of Effectiveness and Safety of SARS-
CoV-2 vaccines (ENFORCE) 

  

Starrfelt et al. Age and product dependent vaccine 
effectiveness against SARS-CoV-2 infection and 
hospitalisation among adults in Norway: A 
national cohort study, January - September 2021 

Preprint - medRxiv wrong 
comparator 

Starrfelt et al. Age and product dependent vaccine 
effectiveness against SARS-CoV-2 infection and 
hospitalisation among adults in Norway: a 
national cohort study, January ‚Äì September 
2021 

Preprint - medRxiv wrong outcome 

Starrfelt et al. High vaccine effectiveness against COVID-19 
infection and severe disease among residents 
and staff of long-term care facilities in Norway, 
November – June 2021 

Preprint - medRxiv delayed exclusion 
– no useful data 
(no information 
about individual 
level follow up; 
authors presented 
only person time 
at risk) 

Starrfelt et al. Age and product dependent vaccine 
effectiveness against SARS-CoV-2 infection and 
hospitalisation among adults in Norway: a 
national cohort study, July-November 2021 

BMC medicine 
 

Previously 
included 

Starrfelt. et al. Age and product dependent vaccine 
effectiveness against SARS-CoV-2 infection and 
hospitalisation among adults in Norway: a 
national cohort study, July - November 2021 

Preprint - medRxiv Already included 

Stirrup et al Clinical effectiveness of SARS-CoV-2 booster 
vaccine against Omicron infection in residents 
and staff of Long-Term Care Facilities: a 
prospective cohort study (VIVALDI) 

Preprint - medRxiv Excluded for RoB 

aJD238.33 236.85 0.5 re
f*]  Tf 0 0 1 151.3] TJ
EltmedRxi
1 0 0 1 151.33 337.1 Tm
0 g
0 G
[(A)-10(g)-9(e )21(a)-10(n)-10(d )21(p)-10(ro)-10(d) g
0 G3 236.85 0 1 151.33 337.1 T0 33 236.85 0.5 re
f*a184.fL12  0 1836.85 09(e )21(a)-10(n)-10(d )21(p)-10(ro) re
W* n
BT
/F3 1t987.25 228t 0 1 151.0(xcluo
0 G3 33c5 238.33  re
f*
382.65 238.33um6td )F37151.33 3370 g4p 1t987.25 228t 0 1 151.0(xcluo
0 G3 33c5 238.3831 TmRxi)212 EMC q
57.275 18ET
0 0 1 325.63 187.55 Tm
0 g
0 G
[( )] TJ
ET
Q
Q
 EMCSa6
q
 a -



 

 

124 



 

 

125 

BA.1/BA.2 and BA.4/BA.5 Predominant 
Periods of SARS-CoV-2 Omicron Variant in the 
United States - IVY Network, 18 States, 
December 26, 2021-August 31, 2022. 

Svoboda et al. Safety and Efficacy of Sars-Cov-2 Vaccines in 
Hodgkin Lymphoma Patients Receiving PD-1 
Inhibitors 

Blood wrong outcome 

Swift et al. Effectiveness of Messenger RNA Coronavirus 
Disease 2019 (COVID19) Vaccines Against 
Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) Infection in a 
Cohort of Healthcare Personnel 

Clinical Infectious 
Diseases 

wrong study 
duration 

Swift et al. Effectiveness of mRNA COVID-19 vaccines 
against SARS-CoV-2 infection in a cohort of 
healthcare personnel 

Clinical Infectious 
Diseases 

wrong 
intervention 

Syed et al. Effectiveness of COVID-19 vaccines Journal of Infection Already included 

Syed et al. Effectiveness of COVID-19 vaccines Journal of Infection Already included 

Tadesse et al Impact of vaccination with SCB-2019 COVID-
19 vaccine on transmission of SARS-CoV-2 
infection:a household contact study in the 
Philippines 

medRxiv Wrong study 
intervention 

Tahor et al. Evidence for increased breakthrough rates of 
SARS-CoV-2 variants of concern in 
BNT162b2-mRNA-vaccinated individuals 

Nature Medicine duplicated 

Tai et al. Booster protection against Omicron infection in 
a highly vaccinated cohort 

 Preprint - medRxiv wrong study 
duration 

Tak Cheng et al. The effectiv
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Undergoing Pre-Procedural COVID-19 
Molecular Screening 

Tande et al. mRNA Vaccine Effectiveness Against 
Asymptomatic SARS-CoV-2 Infection Over a 
Seven-Month Period 

Infection Control 
and Hospital 
Epidemiology 
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Tartof et al. Effectiveness of a third dose of BNT162b2 
mRNA COVID-19 vaccine in a large US health 
system: A retrospective cohort study 

SSRN delayed exclusion 
- duplicate of 
Study ID 21-3 

Tartof et al. Effectiveness of mRNA BNT162b2 COVID-19 
vaccine up to 6 months in a large integrated 
health system in the USA: a retrospective cohort 
study 

Lancet (London, 
England) 

duplicated 

Tartof et al. Durability of BNT162b2 vaccine against 
hospital and emergency department admissions 
due to the omicron and delta variants in a large 
health system in the USA: a test-negative case-
control study 

The Lancet. 
Respiratory medicine 

wrong study 
duration 

Taubel et al. Can a second booster dose be delayed in 
patients who have had COVID-19? 

Preprint - medRxiv wrong outcome 

Tene et al. Assessment of effectiveness of 1 dose of 
BNT162B2 vaccine for SARS-CoV-2 infection 
13 to 24 days after immunization 

JAMA network open wrong 
intervention 

Tene et al. The effectiveness of the TWO-DOSE 
BNT162b2 vaccine: analysis of real-world data 

Clinical Infectious 
Diseases 

wrong 
intervention 

Tenforde et al Effectiveness of SARS-CoV-2 mRNA Vaccines 
for Preventing Covid-19 Hospitalizations in the 
United States 

Clinical Infectious 
Diseases 

wrong study 
design 

Tenforde et al. Effectiveness of a Third Dose of Pfizer-
BioNTech and Moderna Vaccines in Preventing 
COVID-19 Hospitalization Among 
Immunocompetent and Immunocompromised 
Adults -
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Thakkar et al. Efficacy and longevity of immune response to 
3rd COVID-19 vaccine and effectiveness of a 
4th dose in severely immunocompromised 
patients with cancer 

medRxiv 
 

wrong outcome 
 

Thangaraj et al. Predominance of delta variant among the 
COVID-
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Thompson et al. Interim Estimates of Vaccine Effectiveness of 
BNT162b2 and mRNA-1273 COVID-19 
Vaccines in Preventing SARS-CoV-2 Infection 
Among Health Care Personnel, First 
Responders, and Other Essential and Frontline 
Workers - Eight U.S. Locations, December 
2020-March 2021 

Morbidity and 
Mortality Weekly 
Report 

wrong 
intervention 

Thompson et al. Prevention and Attenuation of Covid-19 with 
the BNT162b2 and mRNA-1273 Vaccines 

New England Journal 
of Medicine 

wrong 
intervention 

Thompson et al. Effectiveness of covid-19 vaccines in 
ambulatory and inpatient care settings 

New England Journal 
of Medicine 

duplicated 

Toback et al. Safety, Immunogenicity, and Efficacy of a 
COVID-19 Vaccine (NVX-CoV2373) Co-
administered With Seasonal Influenza Vaccines 

Preprint - medRxiv wrong 
intervention 

Toker et al. Vaccination status among patients with the need 
for emergency hospitalizations related to 
COVID-19 

The American 
journal of emergency 
medicine 

wrong 
comparator 

Toniasso et al. Reduction in COVID-19 prevalence in 
healthcare workers in a university hospital in 
southern Brazil after the start of vaccination 

International Journal 
of Infectious 
Diseases: IJID 

wrong 
intervention 

Torres et al. Clinical efficacy of SARS-CoV-2 vaccination in 
hemodialysis patients 

Kidney international 
reports 

data in figures 

Torres et al. Clinical Efficacy of SARS-CoV-2 Vaccination in 
Hemodialysis Patients 

Kidney International 
Reports. 

cumulative data 

Tran et al. Efficacy of COVID-19 vaccination on the 
symptoms of patients with long COVID: a 
target trial emulation using data from the 
ComPaRe e-cohort in France 

SSRN wrong outcome 

Trapani et al. COVID-19 vaccines in patients with cancer The Lancet Oncology wrong publication 
type 

Tré-Hardy et al. Waning antibodies in SARS-CoV-2 naïve 
vaccines: Results of a three-month interim 
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Tseng et al. Effectiveness of mRNA-1273 against SARS-
CoV-2 omicron and delta variants 

Preprint - medRxiv wrong 
comparator 

Tseng et al. Effectiveness of mRNA-1273 against SARS-
CoV-2 Omicron and Delta variants 

Nature medicine wrong 
comparator 

Tseng et al. Effectiveness of mRNA-1273 against SARS-
CoV-2 omicron and delta variants 

Nature medicine delayed exclusion 
- baseline is 14-90 
days, which is 
beyond our 30.5 
days average post-
receipt of second 
dose threshold 

Tseng et al. Effectiveness of mRNA-1273 against SARS-
CoV-2 Omicron and Delta variants 

Nature Medicine wrong 
comparator 

Tsiatis et al. Estimating vaccine efficacy over time after a 
randomized study is unblinded 

Biometrics wrong study 
design 

Tsundue et al. First and second doses of Covishield vaccine 
provided high level of protection against SARS-
CoV-2 infection in highly transmissible settings: 
results from a prospective cohort of participants 
residing in congregate facilities in India 

BMJ global health wrong study 
design 

Tucker et al. Evaluating clinical effectiveness of SARS-CoV-2 
vaccine in solid organ transplant recipients: A 
propensity score matched analysis 

Transplant infectious 
disease : an official 
journal of the 
Transplantation 
Society 

no VE data, 
wrong time points 

Turbyfill et al Comparison of test-negative and syndrome-
negative controls in SARS-CoV-2 vaccine 
effectiveness evaluations for preventing 
COVID-19 hospitalizations in the United 
States. 

Vaccine wrong study 
duration 
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UKSHA COVID-19 vaccine surveillance report Week 35  Wrong study 
design - Review 

Ul Munamm et 
al 

Comparative analysis of mRNA and inactivated 
COVID-19 vaccines: A study from Faisalabad 
district of Pakistan. 

The journal of the 
Royal College of 
Physicians of 
Edinburgh 

wrong study 
duration 

Uschner et al. Breakthrough SARS-CoV-2 Infections after 
Vaccination in North Carolina 

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

EClinicalMedicine wrong study 
design 

Vijayasingham 
et al. 

Sex-disaggregated data in COVID-19 vaccine 
trials 

The Lancet wrong study 
design 

Villela et al. Effectiveness of Mass Vaccination in Brazil 
against Severe COVID-19 Cases 

Preprint - medRxiv wrong outcome 

Vitek et al mRNA vaccine effectiveness against 
hospitalisation due to severe acute respiratory 
infection (SARI) COVID-19 during Omicron 
variant predominance estimated from real-world 
surveillance data, Slovenia, February to March 
2022 

Eurosurveillance wrong study 
duration 

Vitek et al. Vaccine effectiveness against severe acute 
respiratory infections (SARI) COVID-19 
hospitalisations estimated from real-world 
surveillance data, Slovenia, October 2021 

Eurosurveillance wrong 
comparator 

Vivaldi et al. Risk factors for SARS-CoV-2 infection after 
primary vaccination with ChAdOx1 nCoV-19 or 
BNT1262b2 and after booster vaccination with 
BNT1262b2 or mRNA-1273: a population-
based cohort study (COVIDENCE UK) 

Preprint - medRxiv wrong outcome 
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Waxman et al. Comparison of Natural and BNT162b2 
Vaccine-induced Immunity, with and without an 
Enhancer or Booster Dose, on the Risk of 
COVID-19-Related Hospitalization in Israel 

Research Square wrong study 
duration 

Waxman et al. Comparing COVID-19-related hospitalization 
rates among individuals with infection-induced 
and vaccine-induced immunity in Israel 

Nature 
communications 

wrong outcome; 
wrong duration 

Wei et al. Household transmission of SARS-CoV-2 during 
the Omicron wave in Shanghai, China:a case-
ascertained study 

 wrong study 
duration 

Weigert et al Association of vaccine-induced or hybrid 
immunity with COVID-19-related mortality 
during the Omicron wave -- a retrospective 
observational study in elderly Bavarians 

McMaster COVID-
19 

wrong study 
duration 

Westerhof et al Symptom presentation among SARS-CoV-2 
positive cases and the impact of COVID-
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Winchester et al Protection conferred by Delta and BA.1/BA.2 
infection against BA.4/BA.5 infection and 
hospitalization: A Retrospective Cohort Study 

McMaster COVID-
19 

wrong study 
duration 

Winkelman et 
al. 

Trends in COVID-19 Vaccine Administration 
and Effectiveness Through October 2021 

JAMA network open wrong outcome 

Wirth et al. When emulating a trial, do as the trialists do: 
Missteps in estimating relative effectiveness of a 
SARS-CoV-2 vaccine booster dose 
 

Clinical infectious 
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Y.-Y et al Effectiveness of Second mRNA COVID-19 
Booster Vaccine in Immunocompromised 
Persons and Long-Term Care Facility Residents 

Emerging infectious 
diseases 

wrong study 
duration 

Yadav et al. The high mortality and impact of vaccination on 
COVID-19 in hemodialysis population in India 
during the second wave 

Kidney International 
Reports 

wrong 
intervention 

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

 wrong study 
duration 

Yan et al. Rate and risk factors for breakthrough SARS-
CoV-2 infection after vaccination 

Journal of Infection wrong 
intervention 

Yan et al. Effectiveness of BNT162b2 and CoronaVac 
vaccinations against mortality and severe 
complications after SARS-CoV-2 Omicron 
BA.2 infection: a case-control study 

Emerging microbes 
& infections 
 

wrong study 
duration 
 

Yang et al. 




