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1. Summary of Study Results for Post-Authorization COVID-19 Vaccine Effectiveness#
(Detailed methods available on VIEW-hub Resources page: https://view-hub.org/resources)
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
24 | Kwon et al* USA Test-negative | 440 solid organ | Alpha and Included BNT162b2 or Hospitalization in solid | — - 29 (-19-58) 14+ ~37 weeks
(April 6,2022) case control transplant Delta” mRNA-1273 organ transplant
recipients; recipient (SOTR)
1684 patients Hospitalization in 72 (64-79)
with other immunocompromised
immunocompr adults
omising Hospitalization in 88 (87-90)
conditions; immunocompetent
8301 adults
immunocompe Supplemental 31(-27-63)
tent oxygen/oxygen support
individuals in SOTR
Supplemental 73 (64-80)
oxygen/oxygen support
in
immunocompromised
Supplemental 90 (89-92)
oxygen/oxygen support
in immunocompetent
223 | Yoon et al* USA Prospective 3241 HCWs Omicron Excluded BNT162b2 or Documented infection | — - 46 (25-61) 14+ ~21 weeks
(April 6,2022) cohort specifically” mRNA-1273
Delta 65 (49-76)
specifically?
222 | Florentino et al Brazil Test-negative | 447,882 tests Omicron”® Included BNT162b2 Symptomatic disease 28.1(26.3-29.9) 14+ 62.8 (60.9-64.7) | 14-27 2 weeks
(April 5, 2022) case control among 13.9(10.9-16.9) | 98+ ~21 weeks
adolescents Severe disease 643 (55671.3) | 14+ 75.4 (57.3-85.9) | 14-27 2 weeks
aged 12-17 84.9 (75.2-90.8) | 98+ ~21 weeks
Delta” Symptomatic disease 59.1 (57.7-60.5) 14+ 85.8 (83.9-87.5) | 14-27 2 weeks
40.3 (31.9-47.7) 56-69 ~8 weeks
Scotland 375,385 tests Omicron”® Symptomatic disease 1.3(-24.7-21.8) 14-27 78.3(75.3-80.9) | 14-27 2 weeks
Sohe 4.3 (-1-9.2) 27+ 31.3 (4.8-50.5) | 98+ ~15.5 weeks
adolescents Delta’ Symptomatic disease 14 (6.6-20.9) 14-27 | 89.3(78-94.8) 14-27 2 weeks
aged 12-17 47.7 (45.5-49.8) 27+ 78.4(53.8-89.9) | 56-69 ~8 weeks
221 | Ranzani et al Brazil Test-negative | 1,339,986 Omicron”? Included CoronaVac Symptomatic disease 16.5 (15.3-17.6) 14+ 26.9 (25.1-28.6) | 14-59 ~6 weeks
(April 1, 2022) case control matched pairs 8.1(7-9.1) 180+ ~55 weeks
of adults 46.1 (39.1-52.4) 49.9 (30.7-63.7) 14-59 ~6 weeks
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https://view-hub.org/resources
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac118/6564370?login=false
https://www.nejm.org/doi/10.1056/NEJMc2201821?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4074678
https://www.medrxiv.org/content/10.1101/2022.03.30.22273193v1
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Hospitalization or 57 (53.5-60.2) 180+ ~55 weeks
death
Delta” Symptomatic disease 27.1(24.9-29.2) 51 (49.6-52.4) 14-59 ~6 weeks
33.5(31.7-35.3) 180+ ~55 weeks
Hospitalization or 44.2 (36.4-50.9) 86.7 (83.8-89.2) | 14-59 ~6 weeks
death 57.3 (53.4-60.9) | 180+ ~55 weeks
220 | Nordstrom etal* | Sweden Retrsopective | 6,530,128 Non-VOC, Previously | BNT162b2 or Documented infection | — - 68 (63-72) 14+ ~38 weeks
(March 31, 2022) cohort individuals Alpha, Delta® | infected mRNA-1273
only AZD1222 25 (-37-59)
219 | Pardo-Seco et al* | Spain Test-negative | 2,280,288 Non-VOC, Excluded BNT162b2 Documented infection 67.7 (64.6-70.6) 14-20 90.8 (88.6-92.7) | 14+ ~7.5 weeks
(March 29, 2022) case control adults (18+y) Alphatt
in Galicia
218 | Starrfelt et al Norway Retrospective | 4,301,995 Delta® Excluded BNT162b2 Documented infection 15.5(12.9-18) 21+ 77.7 (76.8-78.5) | 2-9 weeks ~7 weeks
(March 30, 2022) cohort adults (18+y) 8.2(3.4-12.8) >33 weeks ~43 weeks
Hospitalization 75.3 (66.4-81.9) 97.5(95.6-98.6) | 2-9 weeks ~7 weeks
63.9 (54.3-71.5) | >33 weeks ~43 weeks
mRNA-1273 Documented infection | 38.1(34.7-41.3) 86.6 (85.6-87.6) | 2-9 weeks ~7 weeks
28.6 (9.6-43.6) >33 weeks ~43 weeks
Hospitalization 77.1(58.9-87.3) 95.3(91.5-97.4) | 18-25 weeks | ~23 weeks
91.1(84.9-94.8) | 26-33 weeks | ~31 weeks
Heterologous Documented infection | — - 84.1 (83.2-85) 2-9 weeks ~7 weeks
mMRNA 40.7 (23.9-53.8) | 18-25 weeks | ~23 weeks
217 | Marra et al* Brazil Retrospective | 13,813 HCWs Gamma®? Excluded CoronaVac Documented infection | — - 51.3(34.6-63.7) | 14+ ~23 weeks
(March 30, 2022) cohort (aged 18+)
AZD1222 88.1(82.8-91.7) ~15 weeks
216 | Price et al* USA Test-negative | 2812 children Omicron”? Included BNT162b2 Hospitalization - = 40 (9-60) 14+ ~42 weeks
(March 30, 2022) case control aged 5-18 (12-18 years)
43 (-1-68) 14-160 ~20 weeks
38 (-3-62) 161-314 ~42 weeks
Hospitalization 68 (42-82) 14+ ~11 weeks
(5-11 years)
Delta® Hospitalization 92 (89-95) 14+ ~42 weeks
(12-18 years)
93 (89-95) 14-160 ~20 weeks
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https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00143-8/fulltext
https://www.mdpi.com/1660-4601/19/7/4039/htm
https://www.medrxiv.org/content/10.1101/2022.03.29.22273086v1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/effectiveness-of-two-covid19-vaccines-viral-vector-and-inactivated-viral-vaccine-against-sarscov2-infection-in-a-cohort-of-healthcare-workers/517B8C08DED6EEB0E96257AD90F939AA
https://www.nejm.org/doi/10.1056/NEJMoa2202826
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
92 (80-97_ 161-314 ~42 weeks
215 | Hansen et al Denmark Retrospective | 3,090,833 Omicron? Excluded BNT162b2 Documented infection | — - 37 (35.6-38.3) 14-30 ~2 weeks
(March 30, 2022) cohort participants
aged 12+ 9.8 (9.2-10.4) 121+ ~30 weeks
Hospitalization 50.5 (33.9-63) 14-30 ~2 weeks
51.6 (47.2-55.6) 121+ ~30 weeks
mRNA-1273 Documented infection 37.9(34.4-41.2) | 14-30 ~2 weeks
13.2 (12.3-14.2) | 121+ ~30 weeks
214 | Natarajan et al USA Test-negative | 80,287 ED/UC | Omicron” Included Ad26.COV2.S Emergency Dept/ 24 (18-29) 14+ - - 40 weeks
(March 29, 2022) case control encounters Urgent Care Visits
and 25,244 Hospitalization 31 (21-40)
hospitalization
s among adults
with COVID-19
like illness
213 | Wang et al USA Test-negative | 249,070 Omicron”? Included Any mRNA Documented infection | — - 26 (22-30) 14-179 ~23.5 weeks
(March 25, 2022) case control patients vaccine 7 (4-10) 180+ 54 weeks
Delta” 70 (68-72) 14-179 ~23.5 weeks
53 (52-55) 180+ 54 weeks
212 | Venetiet al Norway Retrospective | 254,498 Omicron”? Excluded BNT162b2 Documented infections | 16.2 (-2.4-31.3) 21-48 - - ~12 weeks
(March 25,2022) cohort children aged -12.8 (-21.7--4.6) >77
12-15 years Delta® 689 (64:3-72-9) 21-48
70-1 (6-2-90-5) >77
117,681 Omicron”? -33.7 (-88.3-5.1) 21-48 53.1(42:6-61.7) 7-34
children aged -5.3(-32.9-16.6) >77 23.3 (2:7-39.5) 263
16-17 years Delta® 63.3 (56.5-69.0) 21-48 89.9 (82.8-94.1) | 7-34
46.5 (27.8-60.3) >77 80.3 (60.0-90.3) | 263
211 | Tenforde et al USA Case-control 7,544 Omicron”® Included BNT162b2 & Invasive mechanical - - 79 (66-87) 14+ ~45 weeks
(March 25,2022) hospitalised Deltar mRNA-1273 ventilation or in- 88 (86-90)
patients Alpha, Delta, hospital death 92 (90-94) 14-150
Omicron” 84 (80-87) >150
210 | Stowe et al UK Test-negative | 115,720 cases | Omicron? Included BNT162b2 Hospitalisation with 31.7(-3.1-54.8) 28+ 73.8 (62.5-81.7) | 14-174 ~43 weeks
(April 1, 2022) case control and 294,265 ARI in 18-64 year olds 65.1(51.3-74.9) | 175+
controls 54.8(-25.3-83.7) 0-27 87.6 (79.4-92.5) | 14-174
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https://www.researchsquare.com/article/rs-1486018/v1
https://www.cdc.gov/mmwr/volumes/71/wr/mm7113e2.htm?s_cid=mm7113e2_w
https://www.medrxiv.org/content/10.1101/2022.03.24.22272901v1.full
https://www.medrxiv.org/content/10.1101/2022.03.24.22272854v1.full.pdf
https://www.cdc.gov/mmwr/volumes/71/wr/mm7112e1.htm?s_cid=mm7112e1_w
https://www.medrxiv.org/content/10.1101/2022.04.01.22273281v1
https://www.medrxiv.org/content/10.1101/2022.04.01.22273281v1
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Hospitalisation with 59.5(35.5-74.6) 65.4 (56.6-72.5) | 175+
i 28+
ARl in 65+ year olds
AZD1222 Hospitalisation with 48.5(25.7-64.3) 28+ 59 (31.9-75.3) 14-174
ARI in 18-64 year olds 53 (41.7-62) 175+
Hospitalisation with 48.1(23.5-64.8) 28+ 71.2 (50-83.4) 14-174
ARl in 65+ year olds 53.1(43.4-61.2) | 175+
209 Horne et al UK Retrospective | 2,030,997 Alpha, Delta, Excluded BNT162b2 Documented infection - - 76 (75-77) 21-42 ~30 weeks
(March 23, 2022) cohort aged 18-39 Omicron” -53(-118--7) 161-182
years Hospitalization 96 (94-98) 21-42
80 (68-88) 133-154
2,150,257 BNT162b2 Documented infection 73 (69-77) 21-42
aged 40-64 -3 (-15-7) 161-182
years AZD1222 Documented infection 21 (18-24) 21-42
-99 (-105- -94) 161-182
Hospitalization 95 (93-96) 21-42
86 (83-88) 161-182
Death 55 (-5-81) 105-126
41 (-7-68) 161-182
1,336,156 BNT162b2 Documented infection 34 (30-39) 21-42
aged 16-64 4(-1-8) 161-182
years and Hospitalization 96 (94-97) 49-70
clinically 87 (85-90) 161-182
vulnerable Death 96 (91-98) 77-98
92 (86-96) 161-182
AZD1222 Documented infection 34 (30-39) 21-42
-45 (-50- -40) 161-182
Hospitalization 92 (88-95) 21-42
75 (71-78) 161-182
Death 92 (88-95) 77-98
87 (81-92) 161-182
1,648,968 BNT162b2 Documented infection 81 (74-86) 21-42
aged 65+ years 15 (8-22) 161-182
Hospitalization 91 (86-95) 21-42
80 (76-82) 161-182
Death 95 (87-98) 21-42
88 (84-91) 161-182
AZD1222 Documented infection 53 (41-62) 21-42
-21 (-30- -13) 161-182
Hospitalization 87 (80-92) 21-42
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https://www.medrxiv.org/content/10.1101/2022.03.23.22272804v1.full.pdf
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
74 (70-77) 161-182
Death 90 (84-94) 21-42
83 (77-88) 161-182
208 | Kauraetal* UK Retrospective | 127,216 Alpha? Excluded BNT162b2 Documented infection | 31 (14-45) 14-84 - - ~12 weeks
(March 12, 2022) cohort matched pairs Hospitalization 75 (45-91)
of adults (16+ Death 86 (42-98)
y) in North- AZD1222 Documented infection | 15 (-5-31)
West London Hospitalization 75 (45-91)
Death 86 (42-98)
207 | Altarawneh et al Qatar Test-negative | 158,484 Omicron Previously | BNT162b2 Symptomatic infection | — = 51.7 (43.5-58.7) | 14+ 44 weeks
(March 22, 2022) case control individuals BA.1 infected Hospitalization and 96.2 (37.7-99.8)
specifically” only death
mRNA-1273 Symptomatic infection 44.3 (30.4-55.4)
Hospitalization and _
death
Excluded BNT162b2 Symptomatic infection -4.9 (-16.4-5.4)
Hospitalization and 96.8 (71.1-99.6)
death
mRNA-1273 Symptomatic infection -2.7 (-16.8-9.7)
Hospitalization and 88.8 (-1.7-98.8)
death
Omicron Previously | BNT162b2 Symptomatic infection 55.1 (50.9-58.9)
BA.2 infected Hospitalization and 97.8 (82.6-99.7)
specifically” only death
mRNA-1273 Symptomatic infection 47.9 (40.8-54.1)
Hospitalization and _
death
Excluded BNT162b2 Symptomatic infection -1.1(-7.1-4.6)
Hospitalization and 76.8 (58-87.1)
death
mRNA-1273 Symptomatic infection -7.3 (-15.6-0.3)
Hospitalization and 84.8 (47.9-95.6)
death
Omicron Previously | BNT162b2 Symptomatic infection 55.5 (51.8-59)
specifically infected Hospitalization and 94.3 (81.3-98.3)
only death
mRNA-1273 Symptomatic infection 52 (45.8-57.4)
Hospitalization and 100 (CI omiited)
death
Excluded BNT162b2 Symptomatic infection -0.2 (-5.5-4.9)
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https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(22)00074-8/fulltext
https://www.medrxiv.org/content/10.1101/2022.03.22.22272745v1.full.pdf
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Hospitalization and 73.5 (60.5-82.2)
death
mRNA-1273 Symptomatic infection 2.2 (-4.6-8.5)
Hospitalization and 66.3 (38.3-81.6)
death
206 | Canetal Turkey Retrospective | 3174 HCWs Alpha? Excluded CoronaVac Documented infection | — - 39 (20-54) 14+ 13 weeks
(March 19, 2022) cohort
205 | Rearte et al* Argentina Test-negative | 95,519 cases Alpha, Excluded AZD1222 Documented infection | 39.9 (39-41) 21+ 68.5 (67-69) 21+ ~26 weeks
(March 15, 2022) case control and 141,811 Gamma and Death 83.1(82.3-83.9) 93.7 (93.2-94.3)
controls Deltatt BBIBP-CorV Documented infection 22.6 (20-25) 43.6 (42-45)
Death 70.4 (68.1-72.8) 85 (84-86)
Sputnik-V Documented infection | 39.5 (39-40) 64 (63-65)
Death 81.1(80.5-81.7) 93.1(92.6-93.5)
204 | Araos etal Chile Retrospective | 490,694 Omicron”? Excluded CoronaVac Documented infection | — — 37.9(36.1-39.6) | 14+ ~12 weeks
(March 15, 2022) cohort children aged Hospitalization 65.2 (50.4-75.6)
3-5 years ICU admission 68.8 (18-88.1)
208 | Baum et al Finland Retrospecitve | 897,932 older Non-VOC, Excluded BNT162b2 Hospitalization 64 (52-73) 21-83 93 (90-95) 14-90 ~56 weeks
(March 13, 2022) cohort adults (aged Alpha, Delta, 66 (49-78) 84+ 72 (66-77) 181+
70+) Omicron”® ICU admission 84 (62-93) 21-83 97 (91-99) 14-90
64 (-2-87) 84+ 84 (70-91) 181+
mRNA-1273 Hospitalization 69 (41-84) 21-83 97 (88-99) 14-90
72 (33-89) 84+ 81 (67-89) 181+
ICU admission 67 (-40-92) 21-83 100 (Cl omitted) | 14-90
100 (CI omitted) 84+ 98 (83-100) 181+
AZD1222 Hospitalization 68 (-2-90) 21-83 83 (53-94) 14-90
3 (-161-64) 84+ 39 (-1-63) 181+
ICU admission 67 (-163-96) 21-83 77 (1-95) 14-90
100 (CI omitted) 84+ 50 (-64-85) 181+
Delta” BNT162b2 Hospitalization 60 (-9-85) 21-83 | 90 (78-96) 14-90 ~48.5 weeks
68 (45-82) 84+ 78 (71-84) 181+
mRNA-1273 59 (-192-94) 21-83 92 (42-99) 14-90
91 (37-99) 84+ 87 (70-94) 181+
AZD1222 62 (-173-95) 84+ 20 (-84-65) 181+
Omicron”® BNT162b2 Hospitalization 36 (-44-72) 21-83 91 (79-96) 14-90 ~56 weeks
62 (13-83) 84+ 61 (48-71) 181+
mRNA-1273 64 (-156-95) 21-83 92 (43-99) 14-90
14 (-132-68) 84+ 72 (43-86) 181+
AZD1222 8 (-558-87) 84+ 43 (-10-70) 181+
202 UK Excluded Documented infection | 31.7(-14.2-59.1) 28+ 25.5(-57.5-64.7) | 14-83 45 weeks
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https://www.sciencedirect.com/science/article/pii/S0264410X22003322?via%3Dihub
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)00011-3/fulltext#seccestitle10
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)00011-3/fulltext#seccestitle10
https://www.researchsquare.com/article/rs-1440357/v1
https://www.researchsquare.com/article/rs-1440357/v1
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.medrxiv.org%2Fcontent%2F10.1101%2F2022.03.11.22272140v1.full-text&data=04%7C01%7Cabaidya1%40jhmi.edu%7C5934e78da5b4424877f408da08337470%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C637831314335434306%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=a7FG89fi9KHtRYiwME0eXU84Sk8MZV69yxCTTKNqtXk%3D&reserved=0
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Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Shrotri et al Prospective 15,518 long- Alpha and BNT162b2 & 26.3 (-21.7-55.4) | 84+
(March 12, 2022) cohort term care Delta® mRNA-1273 Hospitalization 40.8(-16-69.7) 88.8 (16.8-98.5) | 14-83
facility 65.1(33.6-81.6) | 84+
residents Deaths 58.6(25.3-77) 100 14-83
66.1 (26-84.4) 84+
AZD1222 Documented infection 41.3(8.8-62.2) 62.1(12.1-83.6) | 14-83
13.6 (-33.2-43.9) | 84+
Hospitalization 44.9(7.9-67.1) 82.7 (46.4-94.4) | 14-83
48.7 (12.5-70) 84+
Deaths 52.7(16.4-73.2) 91.7 (65.1-98) 14-83
61.1(26.2-79.5) | 84+
19,515 staff BNT162b2 & Documented infection | 27(4.4-44.3) 60.7 (44.2-72.4) | 14-83
mRNA-1273 45.1 (31.3-56.2) 84+
Hospitalization 100 100 14-83
92.1(69.3-97.9) | 84+
AZD1222 Documented infection 19.6(-10.7-41.6) 29 (-10.3-54.3) 14-83
36.9 (20.6-49.9) | 84+
Hospitalization 19.6(-121.6-70.8) 100 (Cls 14-83
omitted)
89.6 (64.4-96.9) | 84+
201 | Fowlkes et al USA Prospective 1052 children Omicron Excluded BNT162b2 Documented infection | — — 31 (9-48) 14-82 ~29 weeks
(March 11,2022) cohort aged 5-11 specifically A 5-11 years
years, 312 Documented infection, 59 (24-78) 14+
children aged 12-15 years 59(22-79) 14-149
12-15 years 62 (-28-89) 2150
Delta Documented infection, 81 (51-93) 14+
specifically A 12-15 years 87(49-97) 14-149
60 (-35-88) 2150
200 | Ashmawy et al Egypt Ambispective | 1,228 HCWs Delta” Included BBIBP-CorV Symptomatic infection | — — 67 (43-80) 14+ ~29 weeks
(March 11,2022) cohort Infection 46 (24-62)
Hospitalization 65 (-8-88)
19 | Oliveira et al* USA Matched- 186 case Delta” Excluded BNT162b2 Documented infection | 74(18-92) 14+ 91 (33-99) 1-4 wk ~11 weeks
(March 3,2022) case control participants 83 (34-95) 13-17 wk
and 356 Symptomatic infection | — 93 (81-97) 14+
matched
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https://www.medrxiv.org/content/10.1101/2022.03.09.22272098v1.full-text
https://www.cdc.gov/mmwr/volumes/71/wr/mm7111e1.htm?s_cid=mm7111e1_w
https://www.researchsquare.com/article/rs-1431715/v1
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2789579
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Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
control Asymptomatic — 85 (57-95) 14+
participants infections
aged 12 to 18
years
198 | Oliveretal* Canada Retrospective | 13,579 Alpha? Excluded BNT162b2 & Documented infection 41 (24-54) 14+ 69 (58-78) 7+ ~22 weeks
(March 9,2022) cohort individuals in mRNA-1273 Severe disease 46 (23-63) 83 (70-90)
hemodialysis Hospitalization 40 (13-58) 82 (69-90)
Deaths 71 (40-86) 85 (59-95)
197 | Perryetal* UK Retrospective | 1,262,689 Alpha, Delta® | Included BNT162b2 Documented infection 19 (9-28) 14-20 50 (44-55) >6 ~26.5 weeks
(March 3, 2022) cohort adults aged 50 16 (8-24) >27
orolderin Hospitalization 69 (43-83) 14-20 88 (81-93)
Wales 75 (56-85) >27
AZD1222 Documented infection | 7 (-5-19) 14-20 25 (15-33) ~18 weeks
17 (9-25) >27
Hospitalization 43 (26-64) 14-20 | 81(71-88)
72 (62-80) >27
19 | Wrightetal* USA Case control 9667 cases and | Alpha,tt Included BNT162b2 Severe disease — — 87.9 (86.7-89) 14+ ~40 weeks
(February 25, 38,668 Delta” mRNA-1273 — — 92.9 (92-93.7)
2022) controls (18 Ad26.COV2.S 73 (68.8-76.6) 18y | —
years or older)
195 | Klein et al (March | USA Test-negative | 39,217 ED and | Omicron”® Unknown BNT162b2 ED or UC encountersin | — — 51 (30-65) 14-67 ~33 weeks
1,2022) case control UC encounters 5-11 years
and 1,699 ED or UC encounters in 45 (30-57) 14-149
hospitalization 12-15 years -2 (-25-17) 150+
samong ED or UC encounters in 34 (8-53) 14-149
persons aged 16-17 years -3 (-30-18) 150+
5-17 years Delta” Unknown | BNT162b2 ED or UC encountersin | — — 92 (89-94) 14-149 ~33 weeks
12-15 years 79 (68-86) 150+
ED or UC encounters in 85 (81-89) 14-149
16-17 years 77 (67-84) 150+
Omicron or Hospitalizations in 5-11 74 (-35-95) 14-67
Delta” years
Hospitalizations 12-15 92 (79-97) 14-149
years 73 (43-88) 150+
Hospitalizations 16-17 94 (87-97) 14-149
years 88 (72-95) 150+
194 | Smid et al Czech Retrospective | 8,173,828 Omicron”? Included BNT162b2 Documented infection 31 (28-34) 14-74 49 (48-50) 14-74 ~54 weeks
Republic cohort individuals 53 (46-59) 75+ 11 (10-12) 135+
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https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fjasn.asnjournals.org%2Fcontent%2Fearly%2F2022%2F03%2F09%2FASN.2021091262%2Ftab-article-info&data=04%7C01%7Ckwalte21%40jhmi.edu%7C40da1abbec684909d0f808da0302910d%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C637825606819970296%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=7TQElCB%2Bd51ScnWC6g3kciIiaS%2BwC6GMVq%2FaBhoLSeA%3D&reserved=0
https://www.tandfonline.com/doi/full/10.1080/21645515.2022.2031774
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00042-X/fulltext
https://www.cdc.gov/mmwr/volumes/71/wr/mm7109e3.htm?s_cid=mm7109e3_w
https://www.medrxiv.org/content/10.1101/2022.02.24.22271396v1.full.pdf
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
(Febraury 25, Hospitalisation 41 (-3-66) 14-74 46 (28-60) 14-74
2022) 4 (-287-76) 75+ 34 (24-42) 135+
mRNA-1273 Documented infection | 49 (42-55) 14-74 48 (44-52) 14-74
60 (36-75) 75+ 20 (17-22) 135+
Hospitalisation 56 (-78-89) 14-74 51 (-20-80) 14-74
-160 (-1743-64) 75+ 31 (9-49) 135+
AZD1222 Documented infection 51 (23-69) 75-135
5(1-9) 135+
Hospitalisation -139 (-861-41) 75-135
13 (-8-30) 135+
Ad26.COV2.S Documented infection 47 (45-49) 14-74
35 (33-38) 135+
Hospitalisation 28 (-22-57) 14-74
38 (8-58) 135+
Delta” Included BNT162b2 Documented infection 67 (65-69) 14-74 82 (81-83) 14-74 ~54 weeks
61 (51-69) 75+ 54 (53-55) 135+
Hospitalisation 53 (40-63) 14-74 80 (72-85) 14-74
61 (-20-87) 75+ 81 (79-82) 135+
mRNA-1273 Documented infection | 68 (61-74) 14-74 71 (65-76) 14-74
67 (34-84) 75+ 68 (66-69) 135+
Hospitalisation 49 (13-71) 14-74 100 (Cl omitted) | 14-74
100 (Cl omitted) 75+ 82 (78-85) 135+
AZD1222 Documented infection | — — 65 (57-72) 75-135
45 (43-48) 135+
Hospitalisation 80 (62-89) 75-135
68 (64-71) 135+
Ad26.COV2.S Documented infection 60 (57-63) 14-74
54 (50-57) 135+
Hospitalisation 54 (39-65) 14-74
61 (51-69) 135+
193 | Cura-Bilbao et al* | Spain Prospective 925,915 Non-VOC, Excluded BNT162b2 Documented infection | 20.8 (11.6-29) 12+ 70 (65.3-74.1) 7+ ~16 weeks
(February 2,2022) cohort residents of Alphatt mRNA-1273 52.8 (30.7-67.8) 14+ 70.3 (52.2-81.5) | 14+
Aragon, Spain AZD1222 40.3 (31.8-47.7) 21+ —
192 | Shenetal* USA Retrospective | 5,536 immuno- | Non-VOC, Excluded BNT162b2 Documented infection | — — 41 (9-62) 14+ ~36 weeks
(February cohort suppressed Alpha,tt
23,2022) individuals Delta® mRNA-1273 48 (18-67)
Ad26.COV2.S 66 (-30-91)
191 USA Test-negative | 13,203 Unknown BNT162b2 Emergency department | — — 73.9 (66.3-79.8) | 14+ ~31 weeks
case control emergency visit
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https://wwwnc.cdc.gov/eid/article/28/3/21-2027_article
https://ard.bmj.com/content/early/2022/02/22/annrheumdis-2021-222045.info
https://ard.bmj.com/content/early/2022/02/22/annrheumdis-2021-222045.info
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Mallow et al* department Non-VOC,
(February 9, patients (aged | Alpha,tt
2022) 184) Defta” MRNA-1273 78 (68.1-84.9)
190 | Wuetal (January | China Retrospective | 1,462 close Delta” Excluded BBIBP-CorV Symptomatic disease 24.7(-98.8-71.4) 14+ 50.5 (3.8-74.6) 14+ ~24 weeks
10,2022) cohort contacts 39.3(-20.4-69.4) | <3 mos.
82 (-25.7-97.4) 4-6 mos.
Pneumonia 16.3(-164.3-73.2) 54.7 (-3.4-80.2) 14+
39.6 (-35.4-73.1) | <3 mos.
Severe disease 7.5(-655.6-88.7) -
CoronaVac Symptomatic disease 29.9(-44.3-66.0) 39.1(-0.9-63.3) 14+
45,5 (-5.9-71.9) <3 mos.
29.8 (-41.1-65.1) | 4-6 mos.
Pneumonia 52.6(-25.2-82.1) 64.9 (22.8-84.0) | 14+
73.8(17.9-91.6) | <3 mos.
47.4 (-44.3-80.8) | 4-6 mos.
Severe disease 59.7(-209.9-94.7) -
189 | Filonetal* Italy Retrospective | 4251 HCWs Non-VOC and | Excluded BNT162b2 Documented infection | — — 95 (92-98) 7+ ~16 weeks
(February 15, cohort Alphatt (March)
2022) Documented infection 95 (92-98)
(April)
Documented infection 80 (70-84)
(May)
188 | Gazitetal* Israel Retrospective | 107,413 Alpha and Included BNT162b2 Documented infection | 82(80-85) —_ 14+ ~40 weeks
(February 15, cohort members Delta® CoronaVac Symptomatic infection | 76(71-80)
2022)
187 | Halasa et al USA Test-negative | 176 case- Delta” Included BNT162b2 & Hospitalization in — — 61 (31-78) 14+ ~26 weeks
(February 15, case control infants and mRNA-1273 infants <6 month with
2022) 203 control- maternal vaccination
infants< 6 anytime during
months pregnancy up to 14
hospitalized in days before delivery
20 pediatric Hospitalization in 32 (-43-68)
hospitals infants <6 months with
maternal vaccination in
first 20 weeks of
pregnancy
Hospitalization in 80 (55-91)

infants <6 months with
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https://www.sciencedirect.com/science/article/pii/S073567572200078X?via%3Dihub
https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2022.009
https://pubmed.ncbi.nlm.nih.gov/35169127/
https://pubmed.ncbi.nlm.nih.gov/35157493/
https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e3.htm?s_cid=mm7107e3_w#T3_down
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
maternal vaccination
21 weeks gestation up
to 14 days before
delivery
186 | Jaraetal Chile Prospective 1,976,344 Delta® Excluded CoronaVac Documented infection _ —_ 74.8 (74.1-75.5) 14+ ~28 weeks
(February 15, cohort children aged (6-16 years)
2022) 6-16 years Hospitalization 91.3 (88.1-93.6)
(6-16 years)
ICU admission 93.8 (85.7-97.3)
(6-16 years)
BNT162b2 Documented infection | — — 84.4 (83.7-85.0) ~30 weeks
(12-16 years)
Hospitalization 93.5(90.4-95.6)
(12-16 years)
ICU admission 98.0 (89.9-99.6)
(12-16 years)
185 Ferdinands et al USA Test-negative | 241,204 ED/UC | Omicron” Included BNT162b2 & ED or UC encounters _ — 69 (62-75) <2 mos ~25 weeks
(February 11, case control encounters mRNA-1273 37 (34-40) >5 mos
2022) and 93,408 Hospitalization 71 (51-83) <2 mos
hospitalization 54 (48-59) >5 mos
S Delta” ED or UC encounters 92 (91-94) <2 mos
77 (76-78) >5 mos
Hospitalization 94 (92-96) <2 mos
82 (82-83) >5 mos
184 | Goldin etal* Israel Retrospective | 43,596 Non-VOC, Excluded BNT162b2 Documented infection 61.8 (58.2-65.1) 10+ 81.2 (78.6-83.5) | 7+ ~16.5 weeks
(February 8, cohort residents of Alphatt
2022) long-term care
facilities (65+ Death 72.3 (66.9-76.8) 10+ 85.3 (80.4-88.9) | 7+
years)
183 | Hayek et al* Israel Retrospective | 155,305 Alpha? Excluded BNT162b2 Documented infection | — — 94.4 (93.2-95.4) | 7+ ~12 weeks
(January 27, cohort households
2022) with 400,733
children
182 | ECDC Belgium, Test-negative | 1893 Alpha? Excluded BNT162b2 Hospitalization 76(61-86) 14+ 94 (88-97) 14+ ~28 weeks
(January 20, Croatia, case control hospitalised
2022) Czechia, patients
France,
Greece,
Malta,
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4035405
https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w
https://www.karger.com/Article/FullText/521899
https://www.science.org/doi/10.1126/science.abm3087
https://www.ecdc.europa.eu/sites/default/files/documents/Interim-analysis-of-COVID-19-vaccine-effectiveness-against-SARI-2022.pdf
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Portugal and
Spain
181 | Buttetal* USA Test-negative | 4,229 cases Delta® Excluded BNT162b2 Documented infection 60.6 (25.5-79.2) 14+ 68.9 (61.9-74.7) | 14+ ~31 weeks
(February 9, case control and controls mRNA-1273 37.2(27.1-69.0) 66.7 (58.9-73.0)
2022) on
haemodialysis
180 | Cerqueira-Silva et | Brazil Test-negative | 7,747,121 Gamma and Excluded CoronaVac Documented infection | — — 55 (54.3-55.7) 14-30 ~30 weeks
al* case control individuals Delta” 34.7 (33.1-36.3) | >180
(February 9,2022) Severe disease 82.1(81.4-82.8) | 14-30
72.6 (71.0-74.2) | >180
Hospitalization 82.1(81.4-82.8) | 14-30
72.4(70.7-73.9) | >180
Death 82.7 (81.7-83.6) 14-30
74.8(72.2-77.2) | >180
179 | Chemaitelly et al Qatar Test-negative | 2,706,008 Omicron Included BNT162b2 Symptomatic disease 39.2(2.3-62.1) 14+ 46.6(33.4-57.2) 1-3 mo ~58 weeks
(March 13,2022) case control individuals BA.1 -17.8(-28.2--8.2) | 7+ mo.
specifically® mRNA-1273 -16.8(-137.8-42.6) 71.0 (24.0-89.0) | 1-3 mo
[Update to -10.2 (-23.1-1.3) | 7+ mo.
February 8 Omicron BNT162b2 36.1 (12.1- 53.5) 51.7 (43.2-58.9) | 1-3mo
preprint] BA.2 -12.1(-19.1-5.5) | 7+ mo.
specifically? mRNA-1273 -15.4 (-95.1 to 35.9 (-5.9-61.2) 1-3 mo
31.8) -20.4 (-30.2-1.2) | 7+ mo.
Omicron BNT162b2 Symptomatic disease 31.4(12.5-46.3) 51.7(43.2-58.9) 1-3 mo
specifically® -9.0 (-14.5--3.7) | 7+ mo.
mRNA-1273 9.5(-39.9-4.5) 43.2(15-62.1) 1-3 mo
-13.7(-21.3--6.6) | 7+ mo.
BNT162b2 Severe, critical or fatal 40.9 (-199.1- 88.3) 70.4 (45.0-84.0)) | 1-6 mo
77.5 (67.8-84.3) | 7+ mo.
mRNA-1273 100.0 (Omitted) 87.1(40.2-97.2) 1-6 mo
68.4 (46.1-81.5) | 7+ mo.
178 | Lauringetal* USA Test-negative | 5582 COVID-19 | Omicron Excluded BNT162b2 & Hospitalization — 14+ 65 (51-75) 14+ ~3 weeks
(March 9, 2022) case control cases and 5962 | specifically® mRNA-1273
test negative Delta BNT162b2 & 85 (83-87) <150 ~27 weeks
[February 7,2022] and syndrome | specifically® mRNA-1273 90 (85-93) >150
negative BNT162b2 82 (80-84) 14+-
controls mRNA-1273 88 (86-90)
Alpha BNT162b2 82 (77-86) ~44 weeks
specifically? mRNA-1273 90 (85-93)
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https://pubmed.ncbi.nlm.nih.gov/35139175/
https://www.nature.com/articles/s41591-022-01701-w.pdf
https://www.nature.com/articles/s41591-022-01701-w.pdf
https://www.medrxiv.org/content/10.1101/2022.03.13.22272308v1.full.pdf
https://www.bmj.com/content/376/bmj-2021-069761
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Alpha, Delta, BNT162b2 & 77 (71-81) -
Omicron”® mRNA-1273
177 | Suryatma et al Indonesia Test-negative | 14,168 adults Non-VOC, Excluded CoronaVac Documented infection 10.5 (-12-28.6) 14+ 66.7 (58.1-73.5) | 14+ ~24 weeks
(March 11,2022) case control aged 218 Alphatt Hospitalization 34.1(16.4-48.1) 71.1 (62.9-77.6)
[Update to Death 58.6 (28.3-76.1) 87.4 (65.1-95.4)
February 3
preprint]
176 | Sritipsukho et al* | Thailand Test-negative | 1,118 cases Delta® Excluded AZD1222 Documented infection 49 (36-58) 21+ 83 (70-90) 14+ ~13 weeks
(February 3,2022) case control and 2,235 CoronaVac -15 (-45-15) 60 (49-69)
controls CoronaVac + 74 (43-88)
AZD1222
175 | Roberts et al USA Test-negative | 74,060 Non-VOC, Included BNT162b2 Documented infection | — — 83 (81-84) <3 mos. ~48 weeks
(January 31,2022) case control adults Alpha, (Overall) 60 (58-62) >3 mos.
Deltatt Documented infection 80 (74-85) <3 mos.
(Jan-March) 80.5 (74-86) 23 mos.
Documented infection 75 (64-81) <3 mos.
(Oct-Dec) 60 (55-62) >3 mos.
Severe disease 88 (80-91) <3 mos.
(Overall) 75 (70-80) >3 mos.
Severe disease 90 (49-99) <3 mos.
(Jan-March) 90 (50-99) 23 mos.
Severe disease 69 (22-88) <3 mos.
(Oct-Dec) 78 (70-82) >3 mos.
mRNA-1273 Documented infection 88 (85-90) <3 mos.
(Overall) 65 (62-68) 23 mos.
Documented infection 89 (73-95) <3 mos.
(Jan-March) 89 (74-93) >3 mos.
Documented infection 82 (69-91) <3 mos.
(Oct-Dec) 68 (64-69) >3 mos.
Severe disease 85 (75-90) <3 mos.
(Overall) 72 (65-78) >3 mos.
Severe disease 70 (0-95) <3 mos.
(Jan-March) 70 (0-93) 23 mos.
Severe disease 91 (5-99) <3 mos.
(Oct-Dec) 80 (72-88) >3 mos.
174 | Lytras et al Greece Retrospective | 9100 COVID-19 | Non-VOC, Included BNT162b2 Intubation -- -- 98.1(97.5-98.6) | 14+ ~ 48 weeks
(January 29,2022) cohort intubations Alpha, Delta” (age 15-59) 95.5 (94.3-96.5) | 6 mos
and 14755 Intubation 96.7 (95.9-97.4) | 14+
CovID-19 (age 60-79) 92 (91.0-92.9) 6 mos
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https://www.medrxiv.org/content/10.1101/2022.02.02.22270351v2.full.pdf
https://www.medrxiv.org/content/10.1101/2022.02.02.22270351v2.full.pdf
https://www.tandfonline.com/doi/full/10.1080/22221751.2022.2037398
https://www.medrxiv.org/content/10.1101/2022.01.29.22269971v1.full.pdf
https://www.medrxiv.org/content/10.1101/2022.01.28.22270009v1.full.pdf
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
deaths in Intubation 94.2 (92.0-95.7) | 14+
Greece aged (age 80+) 85.9 (83.5-88.0) | 6 mos
>15 years Death (age 15-59) 96.5 (94.8-97.6) | 14+
93.8 (91.0-95.7) | 6 mos
Death 94.1(92.7-95.2) | 14+
(age 60-79) 89.4 (87.9-90.8) | 6 mos
Death 91 (88.4-93.0) 14+
(age 80+) 84 (82.2-85.6) 6 mos
mRNA-1273 Intubation 98.9 (97.3-99.5) | 14+
(age 60-79) 98.4 (95.5-99.5) | 6 mos
Intubation 97.9 (90.2-99.5) | 14+
(age 80+) 96.7 (87.9-99.1) | 14+
Death 98.4 (95.5-99.5) | 6 mos
(age 60-79) 96.2 (93.6-97.7) | 14+
Death 96.7 (87.9-99.1) | 6 mos
(age 80+) 92 (80-96.8) 14+
AZD1222 Intubation 97.2 (95.3-98.3) | 6 mos
(age 60-79) 95.4 (91.2-97.6) | 14+
Intubation 97.8 (91.7-99.4) | 6 mos
(age 80+) 92.4 (72.7-97.9) | 14+
Death 95.4 (91.2-97.6) | 6 mos
(age 60-79) 89.8 (85.2-93.0) | 14+
Death 92.6 (84.2-96.5) | 6 mos
(age 80+) 83.4 (69.6-90.9) | 14+
Ad26.COV2.S Intubation 85.0(73.9-91.4) | 14+
(age 15-59)
Intubation 79.6 (65.2-88.0) | 14+
(age 60-79)
Intubation 85.0 (62.3-94.0) | 14+
(age 80+)
Death 81.7 (57.5-92.1) | 14+
(age 15-59)
Death 69.1(43.2-83.2) | 14+
(age 60-79)
Death 61.9 (43.2-74.4) | 14+
(age 80+) 80.6 (59.7-90.7) | 6 months
173 | Tenforde et al* USA Test-negative | 2952 Delta” Included BNT162b2 or Hospitalization: — 69 (57-78) 14+ upto<7 | ~47 weeks
(January 28, case control hospitalized mRNA-1273 Immunocompromised days pose
2022) adults (18+y) Hospitalization: Non- 82 (77-86) dose 3

immunocompromised
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https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s_cid=mm7104a2_w
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
172 | Belayachi et al Morocco Test-negative | 25,768 Non-VOC, Included BBIBP-CorV Severe hospitalisation 51 (40-60) 14+ 73 (71-76) 1-273 ~39 weeks
(January 27, case control Moroccan Alpha, 88 (84-91) 1-30
2021) patients Deltatt 64 (59-69) 150+
171# | Willet et al Scotland Test-negative | 6166 Omicron | Omicron Included BNT162b2 Documented infection | — = 26.0 (13.9-36.4) | 14+ ~11 weeks
(January 26,2021) case control cases and 4911 | specifically”? mRNA-1273 23.7 (4.4-39.4)
Delta cases AZD1222 11.4 (-18.8-34.6)
Delta BNT162b2 83.5 (78.6-87.3)
specifically? mRNA-1273 87.8(79.8-92.7)
AZD1222 78.9 (66.6-86.7)
170 | Spensley et al* UK Prospective 1121 end stage | Omicron Included BNT162b2 Documented infection | — = 17 (-62-57) 14+ ~52.5 weeks
(January 26, cohort kidney disease | specifically®
2022) patients
receiving in- AZD1222 -4 (-97-43)
center
haemodialysis
169 | Botton etal* France Retrospective | 4,053,569 Non-VOC, Unknown BNT162b2 & Hospitalization 34 (28-40) 14+ 86 (83-89) 7+ ~7 weeks
(January 24, cohort elderly adults | Alphatt mRNA-1273
2022) (aged 75+)
168 | Bedston et al* UK Prospective 93,292 HCWs Alpha? Excluded BNT162b2 Documented infection | 52 (45-58) 3-6 86 (74-91) 2-5 weeks ~37 weeks
(January 21, cohort weeks
2022) 39 (24-50) 7+ 45 (39-51) 26+ weeks
weeks
167 | Thompson et al USA Test-negative | 222,772 ED Omicron”? Unknown BNT162b2 & ED or UC encounters — — 52 (46-58) 14-179 ~32 weeks
(January 21,2022) case control encounters mRNA-1273 38 (32-43) 2180
and 87,904 Hospitalisation 81 (65-90) 14-179
hospitalization 57 (39-70) >180
Delta” ED or UC encounters 86 (85-87) 14-179
76 (75-77) >180
Hospitalisation 90 (89-90) 14-179
81(80-82) >180
166 | Amodio et Italy Retrospective | 3,966,976 Alpha, Deltalt | Excluded BNT162b2 & Documented infection | — — 81.3 (80.3-82.3) | 2 months ~37 weeks
al*(March cohort adults aged> mRNA-1273 57.8 (55.4-60.2) | 8 months
11,2022) 18 years Severe disease 96.1 (94.5-97.7) | 2 months
[Published 90.3 (86.2-94.4) | 8 months
version od Death or intubation 93.4 (91.2-95.6) | 2 months
January 13,2022 83.7 (75.1-92.3) | 8 months
preprint]
165# | Tartof et al USA Excluded BNT162b2 ED admission —_ — 60 (43-72) <3 mos. ~44 weeks
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https://www.medrxiv.org/content/10.1101/2022.01.25.22269822v1.full.pdf
https://www.medrxiv.org/content/10.1101/2022.01.03.21268111v2.full.pdf
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.medrxiv.org%2Fcontent%2F10.1101%2F2022.01.25.22269804v1&data=04%7C01%7Cabaidya1%40jhmi.edu%7C8cd93a69caa94ac1e1a008d9e1d9208b%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C637789144928407401%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=CG4YE%2Bmwii1EZB7m3k7Gjh7RVzh9Y7vWUvhNK0qYd3s%3D&reserved=0
https://www.sciencedirect.com/science/article/pii/S0264410X21016170?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264410X21015358#s0095
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104e3.htm?s_cid=mm7104e3_w
https://www.mdpi.com/2076-393X/10/3/426/htm
https://www.mdpi.com/2076-393X/10/3/426/htm
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4011905

INTERNATIONAL

) VACCINE ACCESS \‘f@@\)’/ World -Heqlth
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post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
(January 18, Test-negative | 8694 hospital Omicron 41 (32-50) 26 mos.
2022) case control admissions, specifically” Hospitalisation 70 (41-84) <3 mos.
and 11,719 ED 68 (56-76) >6 mos.
admissionsin | pelta ED admission 80 (69-87) <3 mos.
Southern specifically? 63 (57-69) 26 mMos.
California Hospitalisation 88 (71-95) <3 mos.
74 (65-80) >6 mMos.
164 | Young-Xu et al USA Matched 24,581 Omicron Excluded BNT162b2 & Documented infection | — — 7 (3-10) 14+ ~~48 weeks
(March 13,2022) test-negative | veterans 18 or | specifically”? mRNA-1273 Hospitalization 44(26-58)
[Update to case control older as cases Death 75(52-87)
January 18 and 372,636 Delta Documented infection 55(51-58)
preprint] veterans as specifically® Hospitalization 75(70-80)
controls Death 93(85-97)
163 | Suahetal* Malaysia Retrospective | 9,926,361 Delta® Excluded BNT162b2 Documented infection: | — — 79.3 (76.1-82.1) | 9-26 weeks ~26 weeks
(March 21, 2022) cohort vaccinated Vaccinated April to
individuals June
[Update to aged 215, and Documented infection: 90.8 (89.4-92.1) | 2-13 weeks
(January 16,2022 unvaccinated Vaccinated July to
preprint] controls August
CoronaVac Documented infection: 30.4 (18.8-40.3) | 9-26 weeks
Vaccinated April to
June
Documented infection: 74.5 (70.6-78) 2-13 weeks
Vaccinated July to
August
162 | Gazitetal* Israel Retrospective | 4024 adult Alpha? Excluded BNT162b2 Documented infection | — - 80.3 (73.5-85.4) | 7+ ~7.5 weeks
(November 24, cohort household
2021) members of
SARS-CoV-2
index cases
161 | Olson et al* USA Case control 445 case Delta® Unknown BNT162b2 Hospitalization 97 (86-100) 14+ 94 (90-96) 14+ ~18 weeks
(January 12,2022) patients and ICU admission - 98 (93-99)
Test-negative | /77 control Hospitalization 98 (88-100) 95 (91-97)
case control | Patients aged ICU admission - 98 (94-100)
12-18 years
160 | Chiew etal Singapore Retrospective | 307,587 Delta” Unknown BNT162b2 Documented infection | 56 (49-63) 14+ 59 (55-63) 14+ ~20 weeks
(January 8, 2022) cohort adolescents includin | 78 (70-84) 14-30 ~2 weeks
aged 12-18 g<14
davs 54 (45-62) 120+ ~20 weeks
Y
Symptomatic infection | 61 (53-69) 62 (57-66) 14+
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Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
post 80 (70-86) 14-30 ~2 weeks
dose2  "o37577) 120+ ~20 weeks
159 | Tseng et al* USA Test-negative | 26,683 cases Omicron Included mRNA-1273 Documented infection | 20.4 (9.5-30) 14+ 13.9(10.5-17.1) | 14+ ~47.5 weeks
(February 21, case control and 109,662 specifically” 44 (35.1-51.6) 14-90 ~11 weeks
2022) controls
among Kaiser 5.9 (0.4-11.0) >270 ~47.5 weeks
[update from Permanente
January 21 Southenn Hospitalization — 84.5 (23-96.9) 14+
preprint] California Delta Documented infection | 56.7 (40.7-68.4) 63.6 (59.9-66.9) | 14+
members aged specificallyh
18+ pecitically 80.2 (68.2-87.7) | 14-90 ~11 weeks
61.3 (55-66.7) >270 ~47.5 weeks
Hospitalization 71.2 (-68.7-97.4) 99 (93.3-99.9) 14+
158 | Zambrano et al USA Test-negative | 102 MIS-C Delta® Included BNT162b2 MIS-C — — 86 (70-93) 14+ ~23 weeks
(January 7,2022) case control case-patients 91 (78-97) 28+
and 181 Excluded 90 (75-96)
hospitalized
controls aged
12-18 years
157 | Prunas et al Israel Matched 11,822 cases Delta” Excluded BNT162b2 Documented infection | 52 (49-55) >7 days | 85 (84-86) 14-89 ~25 weeks
(January 5,2022) Case-control and 226,201 includin | 58 (52-64) 150-180
controls aged Symptomatic disease 56 (52-60) g<14 90 (89-91) 14-89
12-16 years days 65 (58-71) 150-180
Test negative Documented infection | 62 (60-64) post 84 (82-85) 14-89
case control dose2 [ 50(43-57) 150-180
15% | Petrds etal* Czech Retrospective | 11,016 staff of | Alpha, Delta!t | Excluded BNT162b2 Documented infection: | 47.7 (19.2-66.2) >14 88.3(83.2-91.8) | >14 ~30 weeks
(December 22, Republic cohort three hospitals Overall
2021) in Prague Symptomatic disease: 76.4 (46-89.7) 91.7 (85.7-95.2)
Overall
Alphatt Documented infection: | — 96.2 (91.6-98.7) 4 weeks
February 2021
Deltatt Documented infection: | — 65 (<0-96.6) ~30 weeks
June-Aug 2021
155 | Cerqueira-Silva et | Brazil Test negative | 22,566 cases Non-VOC, All CoronaVac Symptomatic 18.8 (10.7-26.1) 14+ 39.4 (36.1-42.6) | 14+ ~37 weeks
al* case control and 68,426 Gamma, participant reinfection
(March 31, 2022) test-negative Delta” s had
individuals confirmed 40.5 (36.4-44.3) | 14-90 ~11 weeks
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https://www.nature.com/articles/s41591-022-01753-y
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post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
(Update to aged 18+ with prior 38 (33.1-42.5) >90 ~37 weeks
D 27, i - i i
ecember 27, prior SARS infection Hospitalization or 353 (7.9-54.5) 81.3(75.3-85.8) | 14+
2021 preprint] CoV-2 death
infection 86.6 (79.8-90.3) | 14-90 ~11 weeks
74.4 (63.3-82.2) >90 ~37 weeks
AZD1222 Symptomatic 34.2 (30.1-38.1) 56 (51.4-60.2) 14+
reinfection 55.5 (50.5-60.1) | 14-90 ~11 weeks
56.8 (46.6-65.1) >90 ~37 weeks
Hospitalization or 56.9 (45.2-66.1) 89.9 (83.5-93.8) 14+
death
ea 86.6 (77.6-92.0) | 14-90 ~11 weeks
95.1 (84.8-98.4) | >90 ~37 weeks
BNT162b2 Symptomatic 45 (39.7-49.9) 64.8 (54.9-72.4) 14+
infecti
reintection 64.2(54.2-72) | 14-90 ~11 weeks
100 (Cl omitted) | >90 ~37 weeks
Hospitalization or 61.8 (40.8-75.3) 89.7 (54.3-97.7) | 14+
death
ea 88.8(50-97.5) | 14-90 ~11 weeks
100 (Cl omitted) | >90 ~37 weeks
Ad26.COV2.S Symptomatic 44 (31.5-54.2) 14+ - -
infecti
reintection 46.1(32.7-56.7) | 14-90 ~11 weeks
30.6 (-12.4-57.1) >90 ~37 weeks
Hospitalization or 57.7 (-2.6-82.5) 14+
death 60.2 (-10.8-85.7) | 14-90 ~11 weeks
41 (-240.9-89.9) >90 ~37 weeks
1544 | Buchan et al Canada Test negative | 16,087 Omicron Excluded Any mRNA Symptomatic disease - - 36 (24-45) 7-59 ~34 weeks
(January 28,2022) case control Omicron- specifically® vaccine 2 (-17-17) 240+
positive cases, Severe outcomes 55 (-106-90) 7-59
[Updated version 4261 Delta- 86(-12-98) 240+
of previous positive cases, | pelta’ Any mRNA Symptomatic disease 89 (86-92) 7-59
January 1% and 114,087 vaccine 80 (74-84) 240+
preprint] test-negative Severe outcomes 94(84-98) 7-59
controls aged
95(85-99) 240+

>18 years
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
153 | Chungetal USA Test negative | 3,384 Non-VOC, Included BNT162b2 Symptomatic disease - - 66(56-73) 14+ ~34 weeks
*(January 1,2022) case control individuals Alpha, Delta mRNA-1273 81(73-86)
aged 212 years
152 | Lutrick et al USA Prospective 243 individuals | Delta® Excluded BNT162b2 Documented infection | — - 92(79-97) 14+ ~17 weeks
(December cohort aged 12-17
31,2021) years
151# | Collie et al* South Africa Test negative | 211,610 PCR Omicron Included BNT162b2 Hospitalization - - 69 (48-81) 14+ ~24 weeks
(December 29, case control tests of specifically”
2021) individuals In Delta” 93 (90-94) ~19 weeks
Gauteng
Province
150 | Mendola et al* Italy Retrospective | 2,478 HCWs Alphatt Excluded BNT162b2 Documented infection | — - 89 (78-95) 8-98 ~12 weeks
(23 December cohort 18+ yearsata
2021) public hospital
149 | Alali et al* Kuwait Retrospective | 3,246 HCWs Alphatt Excluded BNT162b2 Symptomatic disease 91.4 (65.1-97.9) 14+ (up | - - -
(December 7 cohort 20+ years ata to dose
2021) secondary 2)
hospital AZD1222 75.4 (67.2-81.6)) 28+ (up | 94.5(89.4 - 14+ ~20 weeks
todose | 97.2)
2)
148 | Ostropolets et al USA Retrospective | 179,666 Non-VOC, Excluded BNT162b2 Documented infection | — 94 (91-95) 14+ 52 weeks
(December 25, cohort patients of Alpha, Deltatt Hospitalization 95 (92-97)
2021) Columbia mRNA-1273 Documented infection 97 (94-98)
University Hospitalization 96 (92-99)
Medical Center Ad26.COV2.S | Documented infection | 81 (50-94) 14+ - -
Hospitalization 92 (58-100)
147 | Amir et al Israel Quasi- 348,468 Delta” Excluded BNT162b2 Documented infection: | — - 92 (91.1-92.8) 14-60 ~6.5 weeks
(December 21, experimental | individuals 12-14 years
2021) aged 16-18
and 361,050
individuals Documented infection: 89.8 (80-93.8)
aged 12-14 16-18 years
146 | Katikireddietal* | Scotland Retrospective | 2,534,527 Delta”? Excluded AZD1222 Hospitalization or 49.3 (43.3-54.6) 14+ 83.7(79.7-87.0) | 14-27 ~20 weeks
(December 20, cohort adults (aged death 53.6 (48.4-58.3) | 140-153
2021) 18+)
145 Croatia, Test negative | 2,725 cases Delta” Included BNT162b2 Symptomatic disease - - 87 (83-89) 14-29 ~30 weeks
France, case control and 11,557 (30-59 years) 65 (56-71) 90+
Ireland, 65 (37-80) 30-59
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https://onlinelibrary.wiley.com/doi/10.1111/irv.12973
https://onlinelibrary.wiley.com/doi/10.1111/irv.12973
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https://www.medrxiv.org/content/10.1101/2021.12.22.21268253v1.full-text
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02754-9/fulltext
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post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Kissling et al Netherlands, controls aged Symptomatic disease 64 (44-77) 90+
(December Portugal, 30+ (60+ years)
23,2021) Romania, mRNA-1273 Symptomatic disease 98 (93-100) 14-29
Spain, and (30-59 years) 90 (76-96) 60-89
the UK AZD1222 72 (52-83) 14-29
65 (48-76) 60-89
Ad26.COV2.S 50 (36-62) 30-59
52 (33-66) 60-89
1444 [Hansen et al Denmark Retrospective | 41,684 Danish | Omicron Excluded BNT162b2 Documented infection | — - 55.2 (23.5-73.7) | 15-44 21 weeks
(December 23,2021) cohort residents aged | specifically” -76.5 (-95.3, - 105-164
212 years 59.5)
mRNA-1273 36.7 (-69.9-76.4) | 15-44
-39.3 (-61.6,-20) | 105-164
Delta BNT162b2 86.7 (84.6-88.6) 15-44
specifically? 53.8 (52.9-54.6) | 105-164
mRNA-1273 88.2(83.1-91.8) | 15-44
65.0 (63.6- 66.3) | 105-164
143 | loannou et al USA Target trial 4,199,742 Non-VOC and | Excluded BNT162b2 & Documented infection | 31 (26-35) 14+ 65 (63-68) 7+ ~28 weeks
(December emulation individuals Alpha 1t mRNA-1273 (March 31% 2021)
21,2021) study Documented infection 69 (67-70)
(June 30th' 2021)
Death 55 (42-64) 89 (84-92)
(March 31% 2021)
Death 86 (82-89)
(June 30tht 2021)
142 | Lewis et al USA Test negative | 3,619 adults Alpha and Included BNT162b2 & Hospitalization withno | — - 96 (93-98) 14+ ~30 weeks
(December case control Deltatt mRNA-1273 underlying conditions
21,2021) Hospitalization with 93 (89-95)
one underlying
conditions
Hospitalization with 2 87 (92-91)
underlying conditions
Hospitalization with 3+ 83 (72-88)
underlying conditions
141 | Tartof etal* USA Retrospective | 3,133,075 Non-VOC, Included BNT162b2 Documented infection - - 85 (83-86) 7-36 ~48 weeks
(February 14 matched adults 218 Alpha and 49 (46-51) 217+
2021) cohort years Deltatt Hospitalization 90 (86-92) 7-36
88 (85-90) 217+

[Updated version
of previous
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
December 21°
preprint]
1404 | Bekker et South Africa Retrospective | 477,234 HCWs | Beta, Delta, Included Ad26.COV2.S Hospitalization 67 (62-71) 28+ - - 16 weeks
al*(March matched Kappa” ICU/CCU admission 75 (69-82)
19,2022) cohort Death 83 (75-89)
Beta” Hospitalization 62 (42-76)
[Published version ICU/CCU admission 49 (8-77)
of December Death 86 (57-100)
20,2021] Delta” Hospitalization 67 (62-71)
ICU/CCU admission 78 (71-88)
Death 82 (74-89)
139 | Abu-Raddad et Qatar Test negative | 107,099 test- Beta and Excluded mRNA-1273 Documented infection 60.3 (57-63.3) 14+ 85.3 (83.5-86.9) | 30+ ~35 weeks
al* case control positive cases Delta” -29.5 (-84-8.8) 240+
(January 21, and 658,564 Symptomatic disease 78.3 (75.2-81.1) 94.4(92.8-95.6) | 30+
2022) test-negative 20 (-29-59.3) 240+
controls Asymptomatic disease | 54.6 (47.7-60.6) 79.9 (75.5-83.4) | 30+
Published version -28.4 (-129.3- 240+
of December 28.1)
16,2021 Hospitalization and 82.1(73.1-88.1) 97.2 (92.4-99) 30+
death 61 (-225.5-95.3) | 180+
138 | MicLean et al™ USA Prospective 1,518 Non-VOC, Included BNT162b2 Symptomatic and - - 50 (21-69) 14+ ~52 weeks
(February cohort individuals Alpha and mRNA-1273 asymptomatic 65 (37-81)
18,2022) aged 212 years | Deltatt infections
BNT162b2 Symptomatic infections 54 (26-71)
) ) mMRNA-1273 65 (38-81)
Published version Excluded | BNT162b2 Symptomatic and 51 (22-70)
of pre-print from mRNA-1273 | asymptomatic 66 (38-82)
December infections
16,2021 Delta Excluded BNT162b2 Symptomatic and 52 (20-71)
specifically? mRNA-1273 asymptomatic 59 (24-78)
infections
137 | Castillo-Arregoces | Colombia Retrospective | 2,828,294 Mu” Excluded BNT162b2 Hospitalization without 14+ 83 (78.4-86.6) 14+ 32 weeks
et al (December matched individuals death
16,2021) cohort aged 60+ Post-hospitalization 94.8 (93.3-96)
death
Death 88.3 (84.1-91.4)
AZD1222 Hospitalization without 90.8 (85.5-94.2)
death
Post-hospitalization 97.5 (95.8-98.5)
death
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Death 93.9 (89.3-96.6)
Ad26.COV2.S Hospitalization without | 60.9 (36.8-75.8) -
death
Post-hospitalization 85.8 (77.1-91.2) -
death
Death 95.5 (82.0- 98.9) -
CoronaVac Hospitalization without 47.3 (41.9-52.3)
death
Post-hospitalization 72.1(70.1-73.9)
death
Death 64.9 (61.2-68.9)
136 | Young-Xu et al* USA Test negative | 71,190 male Non-VOC and | Excluded BNT162b2 & Documented infection | — - 94.5(90.7-96.7) | 14-43 4 weeks
(December 15, case control veterans aged | Alpha 't (pre- mRNA-1273
2021) 65+ in the Delta)” 87.9(85.9-89.5) | 74-103 12 weeks
Veterans
: Health Alpha, Deltatt 92.1(87.2-95.1) 14-43 4 weeks
Updated analysis O X ..
Administration | (rising
of reference #45 Delta)r 67.3(63.2-70.9) | 134-163 20 weeks
Delta” 62.0 (45.6-73.5) 14-43 4 weeks
24.8 (18.8-30.4) | 224-253 32 weeks
135 | Floreaetal USA Prospective 927,004 Non-VOC, Included mRNA-1273 Documented infection | - - 82.8(82.2-83.3) | 14+ ~35 weeks
(December 15, cohort matched pairs | Alpha, Deltalt 88.0 (86.8-89.1) | 14-60 ~6.5 weeks
2021) of adult (18+) 755 (70.4-79.7) | 180-240 ~35 weeks
gzz:;neme Hospitalization 96.1(95.5-96.6) | 14+
Updated interim : 95.9 (93.5-97.4) | 14-60 ~6.5 weeks
. members in
analysis of Southern 94.5 (90.9-96.7) | 180-240 ~35 weeks
reference #86 California Death in hospital 97.2 (94.8-98.4) 14+
Delta” Documented infection | - - 86.5 (84.8-88.0) | 14+ ~15 weeks
134 | Machado et al Portugal Retrospective | 1,884,932 Alpha and Excluded BNT162b2 and | Symptomatic infection | — - 79 (76-83) 14-41 ~29 weeks
(December cohort adults aged Delta” mRNA-1273 in 65-79 years old 39 (29-48) 98+
14,2021) 65+ Symptomatic infection 72 (61-79) 14-41
in 80+ years old 34 (29-48) 124+
Hospitalization in 65-79 95 (90-97) 14-41
years old 93 (86-96) 70+
Hospitalization in 80+ 83 (68-91) 14-41
years old 63 (37-78) 124+
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Death in 65-79 years 95 (88-98) 14-41
old 93 (87-96) 70+
Death in 80+ years old 87 (71-93) 14-41
75 (64-82) 124+
AZD1222 Symptomatic infection 95 (90-97) 14-41
in 65-79 years old 93 (86-96) 70+
Hospitalization in 65-79 89 (52-94) 14+
years old
Death in 65-79 years 95 (90-97)
old
133 | Berecetal Czech Retrospective | 6,287,356 Alpha and Included BNT162b2 Documented infection | — - 87 (86-87) 0-2 mos. ~35 weeks
(December Republic cohort individuals > Delta® 53 (52-54) 7-8 mos.
12,2021) 12 years Hospitalization 90 (89-91) 0-2 mos.
75 (73-76) 7-8 mos.
Death 92 (90-93) 0-2 mos.
83 (81-86) 7-8 mos.
mRNA-1273 Documented infection 90 (89-91) 0-2 mos.
65 (63-67) 7-8 mos.
Hospitalization 94 (92-96) 0-2 mos.
81 (78-84) 7-8 mos.
Death 96 (91-98) 0-2 mos.
88 (82-92) 7-8 mos.
AZD1222 Documented infection 83 (80-85) 0-2 mos.
55 (54-56) 5-6 mos.
Hospitalization 87 (81-91) 0-2 mos.
70 (68-72) 5-6 Mos.
Death 93 (77-98) 0-2 mos.
82 (78-85) 5-6 mos.
Ad26.COV2.S Documented infection 68 (66-70) 0-2 mos.
67 (65-69) 5-6 Mos.
Hospitalization 68 (60-75) 2 months
67 (62-72) 5-6 mos.
Death 68 (42-82) 2 months
68 (53-78) 5-6 Mos.
132 | Powell et al* UK Test-negative | 617,259 Omicron Excluded BNT162b2 Symptomatic 49.6(43.9-54.8) 14-20 73(66.4-78.3) 14+ ~33 weeks
(March 21, 2022) case control eligible tests specifically® disease(12-15 years) 17.2(12.0-22.1) 34+
ZT;::;ts'year' Symptomatic 51.4(42.7-58.8) 1420 | 71.3(69.3-73.1) | 14-34
disease(16-17 years) 12.5(6.9-17.8) 105+ 22.6(14.5-29.9) 70+
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[Update to 225,670 for Delta Symptomatic 74.5(73.2-75.6) 14-20 87.2(73.7-93.8) 14+
February 18, 2022 16-17-year- specifically? disease(12-15 years) 53.1(41.6-62.4) 84+
preprint] olds Symptomatic 75.9(74.3-77.3) 1420 | 93.1(91.6-94.4) | 14-34
disease(16-17 years) 735 9(254-36.0) 105+ | 83.7(72-905) | 70+
Hospitalisation(12-15 83.4(54-94) 28+ - -
years)
Hospitalisation(16-17 76.3(61.1-85.6) 28+
years)
131 | Bajemaetal* USA Test-negative | 755 cases and Non-VOC, Excluded BNT162b2 Hospitalization - - 86 (77.6-91.3) 14-119 ~36 weeks
(December case control 1,141 controls | Alpha, Delta’t 75.1(64.6-82.4) | 120+
10,2021) mRNA-1273 89.6 (80.1-94.5) | 14-119
86.1(77.7-91.3) 120+
Updated analysis
of reference #94
130# | UKHSA England Test-negative | 760,647 Omicron Excluded BNT162b2 Symptomatic Infection | ___ 28+ 65.8 (64.4-67.2) | 2-4 weeks ~32 weeks
(January 27 2022) case control Omicron cases, | specifically” 9.4 (7.8-11.1) 25+ weeks
236,023 Delta AZD1222 - 49.8 (40.7-57.5) | 2-4 weeks
[Update to Jan cases, and test
14, 2022 negative -1(-2.4-0.3) 25+ weeks
briefing] controls aged
18+ mRNA-1273 76 (72-79) 2-4 weeks
[March 2, 2022 13 (3-22) 25+ weeks
publicatianiby Delta BNT162b2 - 90.9 (89.6-92) | 2-4 weeks
Andrews et al specifically” 62.7 (61.6-63.7) | 25+ weeks
with VE
estimated till AZD1222 — 82.8 (74.5-88.4) 2-4 weeks
January 12, 2022 43.5 (42.4-44.5) | 25+ weeks
can be accessed mRNA-1273 94.5 (90.5- 2-4 weeks
here] 96.9)
80.4 (67.3-88.2) | 25+ weeks
Omicron BNT162b2 Hospitalization 73.6 (40.7-88.3) | 2-4 weeks
specifically”? 34.9 (17.7-48.4) | 25+ weeks
AZD1222 55.8 (34.1-70.3) | 20-24 weeks
32.7 (19.7-43.6) | 25+ weeks
Delta BNT162b2 94.1 (81.6-98.1) 2-4 weeks
specifically? 95.3(93.9-96.5) | 25+ weeks
AZD1222 92.9(91.3-94.2) | 20-24 weeks
90.6 (89.3-91.8) | 25+ weeks
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129 | Yassietal Canada Retrospective | 21,242 HCWs Non-VOC, Unknown BNT162b2 & Documented infection | — — 74.1(62.5-82.1) | 7+ ~40.5 weeks
(December 6, cohort in Vancouver, Alpha, Deltatt mRNA-1273
2021) Test-negative | BC — — 82.8 (74.0-88.6)
case control
128 | Muhsen et al* Israel Prospective 9162 HCWs Alpha? Excluded BNT162b2 Documented infection | — — 89 (83-93) >14 ~11 weeks
(October 28, cohort (aged 16-65y)
2021) working in
long-term care
facilities
127 | Wuetal* USA Retrospective | 29,152 Non-VOC, Excluded BNT162b2 & Documented infection | 45 (8-66) 14+ 58 (39-73) 14+ 15 weeks
(December 2, cohort matched pairs | Alphatt mMRNA-1273
2021) of cancer
patients in the
Veterans
Affairs health
system
126 | Voko etal* Hungary Retrospective | 3.7 million Alpha? Included BNT162b2 Documented infection 41.0 (39.5-42.4) 0+ (up 84.0 (83.3-84.7) | 14+ ~19 weeks
%‘;‘Smber 24, cohort r”:g?j:;‘é"aged Death 64.3 (61.8-66.6) LZ;Z 90.3 (88.9-91.5)
16+ Sinopharm Documented infection | 34.0(31.8-36.1) post 72.8 (71.2-74.4) ~10.5 weeks
Death 39.4 (34.1-44.3) dose 2) 86.0 (83.7-87.9)
Sputnik V Documented infection | 48.7 (47.1-50.2) 88.1 (86.5-84.9) ~11 weeks
Death 78.0 (74.3-81.2) 97.8 (95.5-98.9)
AZD1222 Documented infection | 49.2 (47.7-50.6) 73.7 (71.1-76.0) ~11.5 weeks
Death 71.3 (67.9-74.4) 85.8 (73.5-92.4)
mRNA-1273 Documented infection 60.8 (58.6-63.0) 88.2 (85.8-90.3) ~15 weeks
Death 68.7 (62.5-73.8) 93.8 (90.3-96.1)
125 | Halletal* United Prospective 35,768 HCWs Non-VOC, Excluded BNT162b2 Documented infection 59 (42-71) 21-27 Dose interval <6 | 14-73 ~8 weeks
(February 16, Kingdom cohort (18+ years) Alpha, Delta® weeks:
2022) undergoing 89 (78-94)
routine Dose interval <6 | 194-265 ~36 weeks
[Update to asymptomatic weeks:
December 1, 2021 testing 53 (28-69)
preprint] 63 (46-75) 56-280 Dose interval 6+ | 14-73 ~8 weeks
weeks: 85 (72-
92)
Dose interval 6+ | 194-239 ~32 weeks
weeks:
51 (22-69)
AZD1222 Documented infection | 63 (-80-92) 21-27 58 (23-77) 14-73 ~8 weeks
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https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab918/6410737
https://jamanetwork.com/journals/jamaoncology/fullarticle/2786477
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(21)00639-X/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2118691

) INTERNATIONAL ‘y/@%@ World Health
VACCINE ACCESS &3 Organization
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
9 (-87-55) 56-249 | 72 (39-87) 134-220 ~29 weeks
124 | Thiruvengadam India Test-negative | 2766 cases and | Delta” Excluded AZD1222 Documented infection 46.2 (31.6-57.7) 21+ 63.1(51.5-72.1) | 14+ ~10 weeks
etal case control 2377 controls
(November
25,2021)
123 | Desaietal India Test-negative | 1068 matched | Delta” Included BBV152 Symptomatic disease -1(-51-33) 21+ 50 (33-62) 14+ ~4 weeks
(November case control case-control 46 (22-62) 28+
23,2021)* HCW pairs 57 (21-76) 42+
Excluded 47 (29-61) 14+
12 | Paixao etal* Brazil Test-negative | Pregnant Gamma and Included CoronaVac Symptomatic disease 5.0 (-18.2-23.7) 14+ 41.0 (27.0-52.2) | 14+ ~25 weeks
(April 5, 2022) case control women aged Deltaft
18-49
[Update to Severe disease 67.7 (20.0-87.0)) 85.4 (59.4-94.8)
November 12
preprint]
121 | Ngetal* Singapore Retrospective | 1204 Delta index Unknown BNT162b2 & Documented infection | — — 61.6 (37.5-80.4) | 15+ ~16.5 weeks
(November 1, cohort household cases, mRNA-1273 Symptomatic infection 67.9 (41.3-87.8)
2021) contacts of specifically Severe disease 100 (Cl omitted,
301 index no events
cases among
vaccinated)
120 | Al Hosani et United Arab Retrospective | 176,640 Non-VOC and | Included BBIBP-CorV Hospitalization -20(-28.6-11.8) 14+ 79.8(78-81.4) 14+ ~34 weeks
al*(March Emirates cohort individuals Alpha? ICU admissions 3.7(-12.8-18.1) 92.2(89.7-94.1)
18,2022) aged 15+ Deaths 27.9(-61-72.6) 97.1(83-99.9)
[Published version
of October
27,2021 preprint]
119 | Poukka et al* Finland Retrospective | 427,905 HCWs | Non-VOC, Excluded BNT162b2 Documented infection 40 (33-46) 42+ 83 (80-85) 14-90 ~11 weeks
(January 31, cohort aged 16-69 Alpha, Delta® 55 (45-64) 181+ ~29.5 weeks
2022) years Hospitalization 82 (68-90) 99 (97-100) 14-90 ~11 weeks
98 (89-100) 181+ ~38 weeks
mRNA-1273 Documented infection | 61 (45-72) 84 (68-92) 14-90 ~11 weeks
69 (-124-96) 91-180 ~24 weeks
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https://www.thelancet.com/action/showPdf?pii=S1473-3099%2821%2900680-0
https://www.thelancet.com/action/showPdf?pii=S1473-3099%2821%2900680-0
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00674-5/fulltext
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02353-w
https://www.thelancet.com/journals/lanwpc/article/PIIS2666-6065(21)00208-X/fulltext
https://www.sciencedirect.com/science/article/pii/S0264410X22001748?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264410X22001748?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0264410X21016406?via%3Dihub
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[Published version Hospitalization 89 (22-98) 100 (Cl omitted) | 14-90 ~11 weeks
of November 8, 100 (Cl omitted) | 181+ ~34 weeks
2021] Heterologous Documented infection | — — 100 (Cl omitted) | 14-90 ~11 weeks
mMRNA 100 (Cl omitted) | 181+ ~29.5 weeks
Hospitalization 100 (Cl omitted) | 14-90 ~11 weeks
100 (Cl omitted) | 181+ ~38 weeks
AZD1222 Documented infection | 22 (-3-42) 42+ 89 (73-95) 14-90 ~11 weeks
63 (-166-95) 91-180 ~24 weeks
Hospitalization 88 (10-98) 42+ 100 (Cl omitted) | 14-90 ~11 weeks
100 (Cl omitted) | 181+ ~25 weeks
Heterologous Documented infection | — — 80 (72-86) 14-90 ~11 weeks
AZD1222 + 62 (30-79) 91-180 ~24 weeks
mRNA Hospitalization 100 (Cl omitted) | 14-90 ~11 weeks
100 (Cl omitted) | 181+ ~25 weeks
Non-VOC, BNT162b2 & Documented infection | 38 (23-50) 42+ 77 (71-82) 14-90 ~11 weeks
Alpha? mRNA-1273 55 (34-69) 91-180 ~24 weeks
(homologous Hospitalization 90 (27-99) 95 (64-99) 14-90 ~11 weeks
or 100 (Cl omitted) | 91-180 ~24 weeks
heterologous)
AZD1222 Documented infection 15 (-15-37) 42+ 100 (Cl omitted) | 14-90 ~11 weeks
100 (Cl omitted) | 91-180 ~24 weeks
Hospitalization 100 (-inf-100) 42+ 100 (Cl omitted) | 14-90 ~11 weeks
Heterologous Documented infection | — — 100 (Cl omitted) | 14-90 ~11 weeks
AZD1222 + 100 (Cl omitted) | 91-180 ~24 weeks
mRNA Hospitalization 100 (Cl omitted) | 14-90 ~11 weeks
Delta” BNT162b2 & Documented infection | 45 (37-51) 42+ 85 (81-88) 14-90 ~11 weeks
mRNA-1273 56 (46-65) 181+ ~29.5 weeks
(homologous Hospitalization 83 (68-91) 100 (97-100) 14-90 ~11 weeks
or 98 (88-100) 181+ ~38 weeks
heterologous)
AZD1222 Documented infection | 49 (-16-77) 88 (71-95) 14-90 ~11 weeks
62 (-177-95) 91-180 ~24 weeks
Hospitalization 42 (-330-92) 100 (Cl omitted) | 14-90 ~11 weeks
100 (CI 181+ ~25 weeks
omitted))
Heterologous Documented infection | — —_ 80 (72-86) 14-90 ~11 weeks
AZD1222 + 63 (33-80) 91-180 ~24 weeks
mRNA Hospitalization 100 (Cl omitted) | 14-90 ~11 weeks
100 (Cl omitted) | 181+ ~25 weeks
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118 | Embietal* USA Test-negative | 20,101 Non-VOC, Tt Included BNT162b2 Hospitalization: — — 71 (65-76) 14+ ~33 weeks
(December 30, case control immunocompr | Alpha, 1t immunocompromised
2021) gg"lsf: and Delta® Hospitalization: 88 (86-89)
o immunocompetent
[Updated version immunocompe .
of Embi et al tent a'dult's mRNA-1273 Hospltallzatlon. . 81 (76-85)
November 5, (18+) in nine |mmLfnoFort1prom|sed
2021] states Hospltallzatlon: 93 (92-94)
immunocompetent
Non-VOC, BNT162b2 & Hospitalization: 76 (69-81)
Alphatt mRNA-1273 immunocompromised
Hospitalization: 91 (90-93)
immunocompetent
Delta” Hospitalization: 79 (74-83)
immunocompromised
Hospitalization: 90 (89-91)
immunocompetent
117 | Sheikh et al* Scotland Retrospective | 1,563,818 Alpha and Unknown BNT162b2 Death in 40-59 years 100 (CI omitted) 14+up | 95(79-99) 14+ ~25 weeks
(October cohort adults Delta? Death in > 60 years 75 (26-91) to 13 87 (77-93)
20,2021) AZD1222 Death in 40-59 years 96 (85-99) days 88 (76-93)
Death in 2 60 years 97 (86-99) post 90 (84-94)
Delta BNT162b2 Death 92 (66-98) dose 2 90 (83-94)
specifically? AZD1222 96 (89-99) 91 (86-94)
116 | Reis et al* Israel Retrospective | 94,354 Delta” Excluded BNT162b2 Documented infection 59 (52-65) 14-20 90 (88-92) 7-21 ~12 weeks
(October cohort vaccinated 66 (59-72) 21-27
20,2021) adolescents Symptomatic disease 57 (39-71) 14-20 93 (88-97)
aged 12-18 82 (73-91) 21-27
matched with
94,354
controls
115 | Nordstrém et al* | Sweden Retrospective | 541,071 Delta” Excluded BNT162b2 Symptomatic disease — — 78 (78-79) 14+ ~11 weeks
(October 18, cohort vaccinated
2021) individuals and mRNA-1273 87 (84-88)
180,716 AZD1222 50 (41-58)
unvaccinated
matched AZD1222/ 67 (59-73)
individuals BNT162b2
AZD1222/ 79 (62-88)
mRNA-1273
1144 Canada Excluded BNT162b2 Documented infection | — — 90 (90-90) 14+ ~37 weeks
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Skowronski et al Test-negative | 380,532 Non-VOC, 90 (89-90) 28-55
(October case control specimens in Alpha, Delta, 81 (78-83) 168+
26,2021) British Gamma* Hospitalization 98 (97-98) 14+
Columbia 98 (98-99) 28-55
including 98 (94-99) 168+
27,439 cases mRNA-1273 Documented infection 91 (90-91) 14+
(estimates also 94 (93- 94) 2855
available for 71 (65-75) 168+
Quebec, but Hospitalization 97 (96-98) 14+
EZ:e';‘c'“ded 99 (96-100) 2855
96 (83-99) 168+
AZD1222 Documented infection 71 (69-74) 14+
74 (67-79) 28-55
69 (64-72) 84+
Hospitalization 94 (90-96) 14+
88 (62-96) 28-55
95 (89-98) 84+
Heterologous Documented infection 91 (90- 92) 14+
mRNA 93(91-94) 28-55
93(80-97) 112-139
Hospitalization 98 (96-99) 14+
97 (92-100) 28-55
97 (94-99) 84-111
Heterologous Documented infection 90 (89-91) 14+
AZD1222 + 91 (89-92) 28-55
mRNA 92 (44-99) 112-139
Hospitalization 99 (98-100) 14+
99 (91-100) 28-55
Delta BNT162b2 Documented infection 91 (91-92) 14+
specifically? 92 (92-93) 28-55
80 (76, 84) 196+
Hospitalization 98 (97-98) 14+
99 (98-99) 28-55
98 (91-99) 168+
mRNA-1273 Documented infection 92 (91-93) 14+
94 (93- 95) 28-55
80 (73-85) 168+
Hospitalization 97 (96- 98) 14+
99 (96-100) 28-55
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84 (63-93) 112-139
AZD1222 Documented infection 70 (66-73) 14+
68 (60-75) 28-55
65 (57-72) 84+
Hospitalization 92 (86-95) 14+
84 (51-95) 28-55
92 (81-97) 84+
Heterologous Documented infection 98 (97-99) 14+
mRNA 93 (91-94) 28-55
88 (82-91) 196+
Hospitalization 98 (97-99) 14+
96 (88-99) 28-55
98 (85-100) 168+
Heterologous Documented infection 91 (89-92) 14+
AZD1222 + 90 (88-92) 28-55
mRNA 85 (77-90) 84-111
Hospitalization 99 (97-100) 14+
99 (90-100)
Alpha BNT162b2 Documented infection 96 (93-98) 14+
specifically? Hospitalization 96 (83-99)
mRNA-1273 Documented infection 95 (85-98)
Hospitalization —_
AZD1222 Documented infection 74 (29-90)
Hospitalization —
Heterologous Documented infection 96 (93-98)
mMRNA Hospitalization 97 (87-99)
Heterologous Documented infection 74 (29-90)
AZD1222 + Hospitalization —
mRNA
Gamma BNT162b2 Documented infection 93 (89-95)
specifically? Hospitalization 95 (83-99)
mRNA-1273 Documented infection 95 (85, 99)
AZD1222 Documented infection 90 (61, 98)
Heterologous Documented infection 94 (75, 99)
mRNA
Heterologous Documented infection 96 (70, 99)
AZD1222 +
mRNA
113 USA Unknown BNT162b2 Symptomatic disease — 94.5(94.1-94.9) | 1.25 months | ~27 weeks
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Lin et al* (March Retrospective | 10,600,823 Alpha and 67.8 (65.9-69.7) | 7.25 months
10, 2022 cohort cases Delta”
registered in Hospitalization 96.4 (95.1-97.4) | 1.25 months
[Update to North Carolina 92.4 (89.7-94.4) | 7.25 months
October 26,2021 Death 98 (955'991) 1.25 months
preprint] 95.5(92.2-97.4) | 7.25 months | ~32 weeks
mRNA-1273 Symptomatic disease 95.9 (95.5-96.2) | 1 month
77.8 (75.9-79.6) | 7 months
Hospitalization 97.2 (96.1-98) 1 months
94.9 (92.4-96.6) 7 months
Death 98.6 (97.3-99.3) | 1 months
96.0 (92.8-97.8) | 7 months ~22 weeks
Ad26.COV2.S Symptomatic disease 71.4 (68.3-74.2) 2 mo — —
64.0 (60.3-67.4) 6 mo
Hospitalization 85.8 (74.9-91.9) 2 mo
81.7 (68.6-89.3) 6 mo
Death 82.2 (46.3-94.1 2 mo
71.2 (40.8-86) 6 mo
112 | Nordstrom et al* | Sweden Retrospective | 842,974 pairs Delta” Excluded BNT162b2 Symptomatic disease — — 92 (92-93) 15-30 ~30 weeks
(February 4,2022) cohort of vaccinated 23 (-2-41) 210+
and mRNA-1273 96 (94-97) 15-30
[Published version unvac.cmated 59 (18-79) 180+
of October 25 Swedish AZD1222 68 (52-79) 15-30
preprint] individuals -19 (-97 — 28) 120+
AZD1222 and 89 (79-94) 15-30
any 66 (41-80) 120+
mRNA vaccine
111 | Ranzani et al* Brazil Test-negative | 10,077 Gamma and Excluded AZD1222 Documented infection 31(12.7-45.5) >21 59 (33.1-74.8) 14+ ~31 weeks
(February 9, case control individuals Delta® —
2022) residing in a Symptomatic disease 31.6 (12-46.8) 65.1 (40.9-79.4)
fDaV(JeIa 'rT Rio Asymptomatic 26.6 (-53.8-65) —
[Update to € Janeiro infection
(October 20,2021
preprint]
110 USA Delta” Included mRNA-1273 Documented infection | — — 56.6 (42.0-67.5) | 14+ ~27 weeks
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https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(22)00056-8/fulltext
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Chin et Retrospective | 827 propensity Symptomatic disease 84.2 (56.4-94.3)
al*(October 20, cohort matched Previously Documented infection 80.5 (52.8-92.0)
2021) incarcerated infected
men only
Excluded Documented infection 49.5 (31.5-62.7)
109 Irizarry et Puerto Rico Retrospective | 87,704 PCR Non-VOC, Unknown BNT162b2 Hospitalization (45- — 92 (90.8-93) 14+ ~20 weeks
al(November 17, cohort confirmed Alpha, Beta 74y)
2021) infections for and Delta® Hospitalization (75- 93.3 (91.3-95)
individuals 12 84y)
[Updated version years or older Hospitalization (85+y) 97.1(95.8-98)
of Robles-Fontan Death (45-74y) 86 (81-89)
et al (October Death (75-84y) 87 (80-92)
20,2021)] Death (85+y) 95.2 (91.5-97)
mRNA-1273 Hospitalization (45- 82 (78-85)
74y)
Hospitalization (75- 91.5 (89-94)
84y)
Hospitalization (85+y) 97.2 (96-98)
Death (45-74y) 69 (52-79)
Death (75-84y) 87 (79-92)
Death (85+y) 96.2 (93.9-98)
Ad26.COV2.S Hospitalization (45- 96.1 (95-97)
74y)
Hospitalization (75- 98 (96.7-99)
84y)
Hospitalization (85+y) 99.2 (98.6-99.5)
Death (45-74y) 93.8 (90-96)
Death (75-84y) 96.6 (91.7-98)
Death (85+y) 99.3 (98.6-99.6)
BNT162b2 Documented 87 (85-89) 14+
infection®™ 57(53-60) 144+
Hospitalisation 92(85-95) 14+
80(73-85) 144+
Death 97(86-100) 14+
86(75-92) 144+
mRNA-1273 Documented 90(88-91) 14+ ~18 weeks
infection®™ 73(70-76) 144+
Hospitalisation 95(89-97) 14+
90(84-94) 144+
Death 99(89-100) 14+
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https://www.nejm.org/doi/10.1056/NEJMc2114089
https://www.nejm.org/doi/10.1056/NEJMc2114089
https://deliverypdf.ssrn.com/delivery.php?ID=313027093103007078102093094107079095061078064077029082029031103042000019029014005126101112035085006062069116086079001116025059110078105081004047007110019120095085120077124107072026090085100102014055005026060021039124022108101081123125100088003124002029017065080120070006023005097030109114064&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=313027093103007078102093094107079095061078064077029082029031103042000019029014005126101112035085006062069116086079001116025059110078105081004047007110019120095085120077124107072026090085100102014055005026060021039124022108101081123125100088003124002029017065080120070006023005097030109114064&EXT=pdf&INDEX=TRUE
https://www.medrxiv.org/content/10.1101/2021.10.17.21265101v2.full.pdf
https://www.medrxiv.org/content/10.1101/2021.10.17.21265101v2.full.pdf

) INTERNATIONAL ‘y/@%@ World Health
VACCINE ACCESS &3 Organization
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
93(81-97) 144+
Ad26.COV2.S Documented 62(54-68) 14+ ~22 weeks
infection®™ 36(30-42) 144+
Hospitalisation 81(60-91) 14+
67(53-76) 144+
Death 78(16-94) 14+
72(49-85) 144+
BNT162b2 Documented 56 (53-59) at day 137 ~20 weeks
mRNA-1273 infection®™ 71 (68-74) at day 139 ~18 weeks
Ad26.COV2.S 27 (17-37) at day 158 ~22 weeks
108 | Olson et al* USA Test-negative | 179 case Delta” Unknown BNT162b2 Hospitalization (12- —_ —_ 91 (74-97) 14+ ~12 weeks
(October 19, case control patients and 15y)
2021) 285 controls Hospitalization (16- 94 (78-99)
aged 12-18 18y)
years
107 | Arregoces et al Colombia Matched- 3,346,826 Mu”? Excluded BNT162b2 Hospitalization — 14+ 90.3 (87.1-92.7) | 14+ ~9 weeks
(October 19, pair cohort adults aged Post-hospitalization 98.5 (97.8-98.9)
2021) study 60+ in death
Colombia Death without prior 89.2 (85.6-91.9)
hospitalization
CoronaVac Hospitalization 67.2 (63.7-70.4) ~11 weeks
Post-hospitalization 77.1(75.5-78.6)
death
Death without prior 69.8 (66.7-72.6)
hospitalization
AZD1222 Hospitalization 75.4 (48.2-88.3) ~7 weeks
Post-hospitalization 96.3 (88.4-98.8)
death
Death without prior 88.7 (64.8-96.4)
hospitalization
Ad26.COV2.S Hospitalization 80(19.9-95.0) — ~4 weeks
Death without prior 75(0.0-93.8) —
hospitalization
106 | Ranzanietal Brazil Test-negative | 11,817 adults Gamma®? Excluded Ad26.COV2.S Symptomatic disease 50.9 (35.5-63.0) 28+ —_ —_ ~10 weeks
(October 18, case control In Mato-
2021) Grosso do Sul Hospitalization 72.9 (35.1-91.1)
ICU Admission 92.5 (54.9-99.6)
Death 90.5 (31.5-99.6)
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7042e1.htm?s_cid=mm7042e1_w
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3944059
https://www.medrxiv.org/content/10.1101/2021.10.15.21265006v1
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post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully

No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated

105 | Liuetal (October | USA Test-negative | 10,283 Non-VOC, Excluded BNT162b2 & Overall: Documented — — 58.9 (52-64.8) 14+ ~35 weeks
7,2021) case control matched adult | then Alpha, mRNA-1273 infection

residents (18+) | then Deltalt Immunocompromised: | — — 56.8 (44.7-66.2)
of New York Documented infection
City

104 | Bruxvoort et USA Test-negative | 8,153 cases Delta Excluded mRNA-1273 Documented infection 77.0 (60.7-86.5) 14+ 86.7 (84.3-88.7) | 14+ ~25 weeks
al*(December case control and matched specifically? — — 94.1 (90.5-96.3) | 14-60 ~6.5 weeks
15,2021) controls 80.0 (70.2-86.6) | 151-180 ~23.5 weeks

among Hospitalization — — 97.5(92.7-99.2) | 14+ ~25 weeks
[Update to Kaiser Non-Delta Documented infection | — — 98.6 (97.3-99.3) | 14-60 ~6.5 weeks
October 1, 2021 Permanente | (e ificallys
preprint] ?Zil)e_nts (aged 88.7 (73.2-95.2) | 121-150 ~19.5 weeks
Soutrlmr;_rn Alpha Documented infection | 90.1 (82.9-94.2) 14+ 98.4(96.9-99.1) | 14+ ~25 weeks
California specifically”
Gamma Documented infection | 74.2 (43.8-88.1) 14+ 95.5(90.9-97.8) | 14+
specifically?

108 | Martinez-Baz et Spain Prospective 30,240 close Non-VOC, Excluded BNT162b2 Documented infection 57 (52-61) 14+ 69 (66-72) 14+ ~31 weeks
al (September cohort contacts of Alpha and 57 (51-61) <90 70 (67-73) <90 ~11 weeks
30,2021) 12,263 index Delta® — — 63 (58-68) >90 ~18 weeks

cases Symptomatic disease 66 (60-71) 14+ 72 (69-75) 14+ ~31 weeks
Hospitalization 86 (69-94) 93 (88-96)
mRNA-1273 Documented infection | 66 (56-73) 14+ 82 (78-86) 14+ ~28 weeks
65 (56-73) <90 — — ~11 weeks
— 67 (50-78) >90 ~15 weeks
Symptomatic disease 71 (61-79) 14+ 85 (80-89) 14+ ~28 weeks
Hospitalization 73 (-10-93) 98 (82-100)
AZD1222 Documented infection | 41 (34-48) 14+ 54 (48-60) 14+ ~16 weeks
40 (31-47) <90 54 (47-60) <90 ~11 weeks
52 (37-64) >90 — >90 ~3 weeks
Symptomatic disease 46 (37-54) 14+ 56 (48-63) 14+ 16 weeks
Hospitalization 78 (54-89) 95 (79-99)
Ad26.COV2.S Documented infection 50 (42-57) 14+ — ~23 weeks
52 (44-59) <90 ~11 weeks
28 (-8-53) >90 ~10 weeks
Symptomatic disease 54 (45-62) 14+ ~23 weeks
Hospitalization 74 (43-88)
Documented infection | — 86 (70-93) 14+ ~21 weeks
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https://www.medrxiv.org/content/10.1101/2021.10.05.21264583v1.full-text
https://www.bmj.com/content/375/bmj-2021-068848
https://www.bmj.com/content/375/bmj-2021-068848
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.39.2100894#html_fulltext
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.39.2100894#html_fulltext
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
(date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
1 dose of 85 (69-93) <90 ~11 weeks
AZD1222+1 Symptomatic disease 91 (71-97) 14+ ~21 weeks
dose of Hospitalization 95 (79-99)
BNT162b2
Alpha? BNT162b2 Documented infection | 54 (37-67) 14+ 71 (61-78) 14+ ~31 weeks
specifically mRNA-1273 60 (14-81) 86 (56-95) ~28 weeks
AZD1222 37 (21-50) 38 (-42-73) 16 weeks
Ad26.COV2.S 77 (27-93) — ~23 weeks
Delta® BNT162b2 Documented infection 63 (51-73) 14+ 67 (59-74) 14+ ~31 weeks
specifically mRNA-1273 72 (51-84) 77 (64-85) ~28 weeks
AZD1222 53 (26-70) 55 (39-67) 16 weeks
Ad26.COV2.S 42 (18-59) — ~23 weeks
1 dose of — 86 (45-97) ~21 weeks
AZD1222+1
dose of
BNT162b2
Eyre et al* England Retrospective | 146,243 Alpha? Included BNT162b2 Documented infection 15 (12-18) 0+ up 85 (79-89) 14+ ~20.5 weeks
(January 5, 2022) cohort household specifically AZD1222 6(2-9) to 13 60 (41-73) ~8 wooke
contacts of days
[Update to Sept 108,498 index Delta.f’f | Included BNT162b2 Documented infection | 33 (31-35) zost , 81 (77-84) ~29 weeks
29, 2021 preprint] cases spectiicaly AZD1222 31 (28-34) o€ 58 (55-62) ~16 weeks
Glatman- Israel Retrospective | Adolescents Delta” Excluded BNT162b2 Documented infection | — — 91.5(88.2-93.9) | 8-28 2 weeks
Freedman et al cohort aged 12-15y
(September 27,
2021)
Mever et al Germany Retrospective | 252 residents Alpha? Unknown BNT162b2 Documented infection | — — 45 (0-69) 7+ ~11 weeks
(September cohort and staff of a Symptomatic disease 68 (36-84)
23,2021) nursing home Hospitalization 88 (37-98)
Non-
household
close contacts
Pilishvili et al* USA Test-negative | 1482 HCPs as Alphatt Excluded BNT162b2 & Symptomatic disease — —_ 88.9 (84.7-92.0) | 14+ ~14 weeks
(September case control cases and 3449 mRNA-1273 96.3(92.5-98.2) | 15-28
22,2021) HCPs as 80.7 (61.0-90.4) | 85-98
control Symptomatic disease - | 39.1 (-45.0-74.4) 14+ — —
immunocompromising through
condition Dose 2
Symptomatic disease - | 77.1(32.2-92.2) orlater | — —
pregnancy
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https://www.nejm.org/doi/10.1056/NEJMoa2116597
https://wwwnc.cdc.gov/eid/article/27/11/21-1886_article
https://wwwnc.cdc.gov/eid/article/27/11/21-1886_article
https://www.medrxiv.org/content/10.1101/2021.09.13.21262519v1.full.pdf
https://www.nejm.org/doi/10.1056/NEJMoa2106599
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CENTER W M Organization
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
(at least
1 dose)
BNT162b2 Symptomatic disease 77.6 (70.9-82.7) 14+up | 88.8(84.6-91.8) | 7+
mRNA-1273 88.9 (78.7-94.2) to <7 , | 96.3(91.3-98.4)
post 2"
dose
98# | Skowronski et al* | Canada Test-negative | 11,861 test- Alpha, Excluded BNT162b2 Documented infection | 70 (68-72) 21+ — — —
(January 27, case control positive cases | Gamma, 55 (48-61) 14-20
2022) and 99,544 Delta” 65 (57-71) 98+
test-negative Hospitalization 81 (75-85) 21+
[Published version controls mRNA-1273 Documented infection | 75 (71-78) 21+
of September among adults 67 (57-75) 14-20
22,2021 preprint] 50,_6,39 yearsin 54 (38-66) 98+
British . Hospitalization 85 (76-91) 21+
Columbia MRNA-1273 or | Hospitalization 74 (60-83) 1420
BNT162b2 65 (47-77) 98+
AZD1222 Documented infection 60 (54-65) 21+
25 (10-37) 14-20
62 (36-77) 98+
Hospitalization 93 (85-97) 21+
67 (30-84) 14-20
74 (-4-94) 84+
Alpha BNT162b2 Documented infection 77 (73-80) 21+
specifically? Hospitalization 85 (72-92)
mRNA-1273 Documented infection | 84 (77-89)
Hospitalization 78 (44-91)
AZD1222 Documented infection 69 (61-75)
Gamma BNT162b2 Documented infection | 77 (72-81)
specifically? Hospitalization 89 (79-94)
mRNA-1273 Documented infection | 85 (76-90)
Hospitalization 96 (71-99)
AZD1222 Documented infection 67 (58-74)
Hospitalization 93 (78-98)
Delta BNT162b2 Documented infection | 58 (52-63)
specifically? Hospitalization 73 (60-82)
mRNA-1273 Documented infection 70 (64-76)
Hospitalization 86 (72-93)
AZD1222 Documented infection | 41 (15-59)
Hospitalization 61 (-8-86)
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https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac023/6515934?login=false
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CENTER
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Non-VOC BNT162b2 Documented infection 88 (75-95)
specifically? mRNA-1273 78 (31-93)
AZD1222 93 (70-98)
97 Self et al* USA Test-negative | 1,682 case- Alpha and Excluded BNT162b2 Hospitalization — — 88 (85-91) 14+ ~20 weeks
(September case control patients and Deltatt 91 (88-93) 14-120
17,2021) 2,007 control- 77 (67-84) >120
patients 218 mRNA-1273 93 (91-95) 14+
years without 93 (90-95) 14-120
Immunocompr 92 (87—96) >120
omising Ad26.COV2.S 71 (56-81) 14+ — —
conditions
68 (49-80) >28
96 Glatman- Israel Retrospective | All Israeli Alpha? Excluded BNT162b2 Documented infection 54.3 (50.6-57.8) 14-20 97.3(96.7-97.8) | 22-28 2 weeks
Freedman et al* longitudinal | residents aged Symptomatic disease 58.3 (54.7-61.6) 97.9 (97.4-98.3)
(September 16, cohort 16+ Hospitalization 74.5 (69.1-79.0) 99.0 (98.4-99.3)
2021) Severe/critical disease | 77.3 (71.2-82.1) 99.2 (98.6-99.5)
Death 71.7 (64.1-77.7) 98.6 (97.0-99.3)
95# | Andrews et al* England Test-negative | 1,706,743 Alpha Excluded BNT162b2 Symptomatic disease 45.9 (44.2-47.6) 28+ 94.9 (93.6-95.9) | 14-63 ~33.5 weeks
(January 12,2022) case control symptomatic specifically? — 94.8 (88.4-97.7) | 70+ ~33.5 weeks
cases and Hospitalization 85.2 (81.6-88.1) 28+ 97.7(90.8-99.4) | 14-63 ~33.5 weeks
[Update to 3’763t’.690 test- Death 73.1(65-79.3) 28+ 96.6 (94.4.-96.5) | 14+ ~33.5 weeks
September 14, :sﬁirglle AZD1222 Symptomatic disease | 45.1(43.4-46.7) | 28+ 82.1(79.4-84.5) | 14+ ~20.5 weeks
2021 preprint] patients — 82.4(79.6-84.7) | 14-63 ~8 weeks
among adults — 76.2 (49.8-88.7) | 70+ ~20.5 weeks
(16+) Hospitalization 82.5(78.7-85.7) 28+ 95.1(86.7-98.2) | 14-63 ~20.5 weeks
— 100 (Cl omitted, | 70+ ~20.5 weeks
no deaths
among
vaccinated)
Death 79.1 (68.8-86) 28+ 100 (Cl omitted, | 14+ ~20.5 weeks
no deaths
among
vaccinated)
mRNA-1273 Symptomatic disease 58.1(11.7-80.1) 28+ —_ —_
Delta BNT162b2 Symptomatic disease 51.2 (50.7-51.7) 28+ 83.3(83.1-83.5) | 14+ ~33.5 weeks
specifically® — 89.8 (89.6-90) 14-63 ~8 weeks
— 69.7 (68.7-70.5) 140+ ~33.5 weeks
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7038e1.htm?s_cid=mm7038e1_w
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(21)00367-4/fulltext
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(21)00367-4/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2115481
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Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Hospitalization 91.1(89.7-92.3) 28+ 96.6 (96.2-96.9) | 14+ ~33.5 weeks
— 98.4 (97.9-98.8) | 14-63 ~8 weeks
— 92.7 (90.3-94.6) 140+ ~33.5 weeks
Death 88.6 (78.8-93.9) 28+ 95.6 (94.4-96.6) | 14+ ~33.5 weeks
— 98.2 (95.9-99.2) 14-63 ~8 weeks
— 90.4 (85.1-93.8) 140+ ~33.5 weeks
AZD1222 Symptomatic disease 45.1 (43.4-46.7) 28+ 64.2 (63.9-64.5) | 14+ ~20.5 weeks
— 66.7 (66.3-67) 14-63 ~8 weeks
— 47.3 (45-49.6) 140+ ~20.5 weeks
Hospitalization 80.7 (78-83) 28+ 92.5(92-93) 14+ ~20.5 weeks
— 95.2 (94.6-95.6) 14-63 ~8 weeks
— 77 (70.3-82.3) 140+ ~20.5 weeks
Death 86.9 (77.5-92.4) 28+ 93.2(91.7-94.5) 14+ ~20.5 weeks
— 94.1(91.8-95.8) | 14-63 ~8 weeks
— 78.7 (52.7-90.4) | 140+ ~20.5 weeks
mRNA-1273 Symptomatic disease 64.9 (64-65.7) 28+ 94.8 (94.4-95.2) | 14+ ~7 weeks
— 93.8(93.4-94.1) 14-63
— 85.6(83.8-87.2) 70-104
Hospitalization 93.7 (89.9-96) 28+ 100 (Cl omitted, | 14-63 ~7 weeks
no events
among
vaccinated)

94 Bajema et al USA Test-negative | 388 case- Alpha, Delta, | Excluded BNT162b2 & Hospitalization — — 86.1(76.5-91.8) | <104 days ~13 weeks
(September case control | patients and Non-vOCtt MRNA-1273 Hospitalization 87.2(78.2-92.5) | 2104 days ~28.5 weeks
10,2021) 787 BNT162b2 Hospitalization 83.4 (74.0-89.4) | 14+ ~28.5 weeks

controls from MRNA-1273 | Hospitalization 91.6 (83.5-95.7) ~26.5 weeks
5 Veterans
Affair Medicals | Alpha” BNT162b2 & February-June: 84.1(74.1-90.2) ~23 weeks
Centers mRNA-1273 Hospitalization
Delta? July-August: 89.3(80.1-94.3) ~28.5 weeks
Hospitalization
93 Polinski et al* USA Retrospective | 2,076,065 Alphatt Excluded Ad26.COV2.S Documented infection | 76(75-77) 14+ — — ~14 weeks
(March 17,2022) Cohort individuals 218 Hospitalization 81(78-82)
years Immunocompromised: | 64 (59-68)
[Published version Documented infection
of previous Immunocompromised: | 67 (57-74)
Hospitalization
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htm?s_cid=mm7037e3_w
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2790204
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
September Delta” June-August: 74(71-77)
10,2021 preprint] Documented infection
June-August: 81(75-86)
Hospitalization
92 Grannis et al USA Test-negative | 32,867 events Delta® Included BNT162b2 Hospitalization — — 80 (73-85) 14+ 4 weeks
(September from 187 Emergency/Urgent 77 (74-80)
10,2021) hospitals and care visit
221 mRNA-1273 Hospitalization 95 (92-97)
emergency Emergency/Urgent 92 (89-93)
departments/u care visit
\rf;:st care Ad26.COV2.S | Hospitalization 60 (31-77) 14+ — —
Emergency/Urgent 65 (56-72)
care visit
91 Dagan et al* Israel Prospective 10,861 Alpha? Excluded BNT162b2 & Documented infection 71 (33-94) 21-27 96 (89-100) 7-56 ~11 weeks
(September Cohort vaccinated MRNA-1273 Symptomatic infection | 76 (30-100) 97 (91-100)
7,2021) pregnant Hospitalization — 89 (43-100)
females
matched with
10,861
controls
90 Thompson et al* USA Test-negative | 58,904 adults Non-VOC, Excluded BNT162b2 Hospitalization 33 (18-46) 14+ 87 (85-90) 14+ ~22 weeks
(September 8, case control aged 50+ with | Alphartt Emergency department | 58 (46-68) 89 (85-91)
2021) Covid-like or urgent care visit
iliness who mRNA-1273 Hospitalization 68 (59-75) 91 (89-93) 20 weeks
were. i Emergency department | 73 (64-79) 92 (89-94)
h'o.spltallzed or or urgent care visit
visited Ad26.COV2.S | Hospitalization 68 (50-79) — 14 weeks
emergency/
urgent care Emergency depa?r.tment 73 (59-82)
facilities or urgent care visit
BNT162b2 & Hospitalization, 56 (47-64) 14+ 90 (88-92) 14+ ~22 weeks
mRNA-1273 patients with > 1
chronic respiratory
condition
Hospitalization, 54 (45-61) 88 (86-90)
patients with > 1
chronic non-respiratory
condition
Hospitalization, overall | — 88 (84-92) 14-27 ~2 weeks
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e2.htm?s_cid=mm7037e2_w#suggestedcitation
https://www.nature.com/articles/s41591-021-01490-8.pdf
https://www.nejm.org/doi/10.1056/NEJMoa2110362?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
86 (74-93) 112+ ~22 weeks
Emergency department | — 92 (88-95) 14-27 ~2 weeks
or urgent care visit
86 (74-93) 112+ ~22 weeks
89 Iliaki et al* USA Retrospective | 4,317 HCWs Alphatt Excluded BNT162b2 & Documented infection | 80.2(57.5-90.8) 14+ 95.2(80.0-98.8) 14+ ~10 weeks
(October 18, Cohort mRNA-1273
2021)
[Update to
September 6
preprint]
88 Tande et al* USA — Mayo Retrospective | Asymptomatic | Non-VOCATt Included BNT162b2 & Asymptomatic 44 (-6-71) 20+up | 91(72-98) 14+ ~10 weeks
(September Clinic, Cohort screening of mRNA-1273 infection (January- to<14
6,2021) Minnesota 46,008 March) post 2"
patients: pre- dose
surgical, pre- AlphaAtt Asymptomatic 46 (53-83) 71 (53-83) ~19 weeks
op PCR tests infection (April-May)
Deltantt Asymptomatic 63 (44-76) 63 (44-76) ~32 weeks
infection (June-August)
87 Barlow et al USA Test-negative | 500 matched Delta® Excluded BNT162b2 and | Documented infection | — 14+ 74(65-82) 14+ ~4 weeks
(September case control pairs aged 15 mRNA-1273
3,2021) years and Ad26.COV2.S 51(-2 - 76) —_
above
86 Bruxvoort et al* USA Matched 352,878 Delta and Included mRNA-1273 Documented infection | — — 87.4 (85.6-89.1) | 14+ ~20 weeks
(November 24, prospective vaccinated Alpha? Asymptomatic 72.7 (57.6-82.4)
2021) cohort 352,878 infection
[Update to unvaccinated Symptomatic infection 88.3 (86.5-89.9)
September individuals Hospitalization 95.8 (92.5-97.6)
2,2021 Preprint] Death 97.9 (84.5-99.7)
85 Giansante et al* Italy Retrospective | 9839 staff and | Delta and Excluded BNT162b2 and | Documented infection 85.5(75.9-91.3) 14+ up 84.8 (73.2-91.4) | 14+ ~16 weeks
(September 2, cohort HCWs Alpha? mMRNA-1273 Symptomatic infection | 81.7(62.7-91) to <7 87.1 (69.3-94.6)
2021) post 2"
Only 7190 Documented infection 87.8 (76.5-93.7) dose 84.4 (69.7-92.0)
HCWs Symptomatic infection | 83.1(60.0-92.9) 86.5 (62.9-95.1)
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
84 Katz et al* Israel Prospective 1,250 HCWs Alpha? Included BNT162b2 Documented infection | — — 94.5(82.5-98.2) 14+ ~18 weeks
(December cohort from six Israeli
10,2021) hospitals Symptomatic infection 97 (72-99.7) 7+
[Published version
of September 2
pre-print]
83 Nunes et al* Portugal Retrospective | 1,880,351 Alpha* (Feb- Excluded BNT162b2 and | Hospitalization, 65-79y | 78 (61-87) 14+ up 94 (88-97) 14+ ~14.5 weeks
(September 23, cohort older adults Mar) then mRNA-1273 to<14
2021) (65+) in Delta” (May- Death, 65-79y 77 (56-88) post 2™ | 96 (92-98)
Portugal onward) Hospitalization, 80+y | 55 (36-69) dose 82 (72-89) 14+ ~22.5 weeks
Death, 80+y 56 (35-70) 81 (74-87) 14+
82# | Chemaitelly et al* | Qatar Test-negative | 142,300 cases | Alpha” then Included BNT162b2 Documented infection | 36.8 (33.2-40.2) 14+ 73.2(71.3-75.0) | 28-63 7 weeks
(October 6, 2021) case control and 848,240 Beta” (Jan- 22.3(-1.7-40.7) 175+ ~32 weeks
controls Jun), then Symptomatic infection | 47.9 (43.6-51.9) 72.5(69.6-75.1) | 28-63 7 weeks
[Update to Aug among Delta” (Jul-
27 preprint] residents of Sep) . 27.8 (-1.4-48.7) 175+ ~32 weeks
Qatar (12+) Asymptomatlc 22.2 (12.1-31.2) 66.9 (61.9-71.3) | 28-63 7 weeks
Note: See infection -33.3(-181.8- 175+ ~32 weeks
Duration of 36.9)
Protection Table Severe, critical, or fatal | 66.1 (56.8-73.5) 96.8 (93.9-98.3) | 28-63 7 weeks
for further disease 55.6 (-44.3-86.3) | 175+ ~32 weeks
context Alpha BNT162b2 Documented infection | 47.9 (15.5-67.9) 14+ 88.6 (79.2-93.7) | 28-63 7 weeks
specifically? 80.0 (-71.2-97.7) | 147+ ~32 weeks
Beta BNT162b2 Documented infection | 25.8 (-2.0-46.1) 63.9 (52.6-72.5) | 28-63 7 weeks
specifically? 40.0 (-151.1- 147+ ~32 weeks
85.7)
Delta BNT162b2 Documented infection 63.4 (42.6-76.6) 73.3(63.6-80.4) | 28-63 7 weeks
specifically? 17.9(-12.9-40.3) | 147+ ~32 weeks
81 Goldberg et al Israel Retrospective | 9,395,923 Delta® Excluded BNT162b2 Documented infection, | — — 80 (75-84) 55-98 13 weeks
(October 27, cohort adults (16+) in 16-39 y fully vaccinated
2021) Israel May 2021 (~2 mos
prior)
[Update to Aug Documented infection, 55 (50-60) 168-203 28 weeks
25 preprint] 16-39 y fully vaccinated
Jan 2021 (~6 mos prior)
Note: See Documented infection, 83 (75-88) 55-98 13 weeks
Duration of 40-59 y fully vaccinated
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully

No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Protection Table May 2021 (~2 mos
for further prior)
context Documented infection, 57 (53-61) 168-203 28 weeks

40-59 y fully vaccinated

Jan 2021 (~6 mos prior)

Documented infection, 82 (70-89) 55-98 13 weeks
60+ y fully vaccinated

May 2021 (~2 mos

prior)

Documented infection, 57 (52-62) 168-203 28 weeks
60+ y fully vaccinated

Jan 2021 (~6 mos prior)

Severe disease, 98(94-99) 109-159 22 weeks
40-59 y fully vaccinated

Mar 2021 (~4 mos

prior)

Severe disease, 93 (86-97) 168-203 28 weeks
40-59 y fully vaccinated

Jan 2021 (~6 mos prior)

Severe disease, 92 (87-95) 109-159 22 weeks
60+ y fully vaccinated

Mar 2021 (~4 mos

prior)

Severe disease, 85(81-88) 168-203 28 weeks
60+ y fully vaccinated

Jan 2021 (~6 mos prior)

80# | Tartof etal* USA Retrospective | 3,436,957 Epsilon (Jan- Included BNT162b2 Documented infection | 58 (54-61) 14+ 73 (72-74) 7+ ~29 weeks
(October 16, cohort mem.bers (12+) | Mar), Alpha 88 (86-89) 736 ~3 weeks
2021) of Kaiser (Apr-May), 47 (43-51) 157+ ~29 weeks

Permanente Delta (Jun-
[Update to Aug Southern Jul)r Hospitalization 54 (43-63) 90 (89-92) 7+ ~29 weeks
23 preprint] California 87 (82-91) 736 ~3 weeks
healthcare 88 (82-92) 157+ ~29 weeks
system Delta Documented infection 74 (55-85) 75 (71-78) 7+ ~29 weeks
specifically® 93 (85-97) 7-36 ~3 weeks
53 (39-65) 127+ ~29 weeks
Hospitalization 79 (-49-97) 93 (84-96) 7+ ~29 weeks
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Non-Delta Documented infection 74 (64-81) 91 (88-92) 7+ ~29 weeks
variants 97 (95-99) 7-36 ~3 weeks
specifically® 67 (45-80) 127+ ~29 weeks
Hospitalization 75 (21-92) 95 (90-98) ~29 weeks
79 Prasad et al USA Retrospective | 3,104 surgery Non-VOCtt Included BNT162b2 or Post-operative —_ —_ 91 (56-99) 14+ ~8 weeks
(August 19,2021) cohort patients and mRNA-1273 documented infection
7,438
propensity-
matched
controls
78 Pouwels et al* UK Prospective 384,543 Alpha? Included BNT162b2 Documented infection 59 (52-65) 21+ 78 (68-84) 14+ ~28 weeks
(October 14, cohort individuals (December -
2021) aged 18 years May) Ct<30 70 (65-74) 94 (91-96)
or older AZD1222 Documented infection 63 (55-69) 79 (56-90)
[Update to Aug Ct<30 74 (69-79) 86 (71-93)
18 preprint]
358,983 Delta” BNT162b2 Documented infection | 57 (50-63) 80 (77-83)
individuals (May - Ct<30 62(56-68) 84 (82-86)
August)
AZD1222 Documented infection | 46(35-55) 67 (62-71)
Ct<30 50(41-59) 70 (65-73)
77 Tenforde et al* USA Test-negative | 4513 Alpha and Included BNT162b2 Hospitalization, all — — 81 (77-84) 14+ ~30 weeks
(November 4, case control hospitalized Delta” 85 (82-88) 14-120 ~15 weeks
2021) adults (18+) 64 (51-73) 120+ ~30 weeks
mRNA-1273 Hospitalization, all 89 (86-92) 14+ ~28 weeks
[Update to Aug 91 (87-93) 14-120 ~15 weeks
18 MMWR) 85 (77-91) 120+ ~28 weeks
BNT162b2 or Hospitalization, 90 (87-91) 14+ ~30 weeks
mRNA-1273 Immunocompetent
Hospitalization, 51 (31-65)
Immunocompromised
Alpha BNT162b2 or Hospitalization, all 90 (84-94)
specifically? mRNA-1273
Delta Hospitalization, all 86 (79-90)
specifically?
76 USA Retrospective | 60,707 Non-VOC? Excluded BNT162b2 or Documented infection, | 74 (64-82) 14+ 97 (88-99) 14+ ~5 weeks
cohort incarcerated mRNA-1273 all
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Chin et al* people in Documented infection, | 74 (62-82) 92 (74-98)
(January 27, California cohort at
2022) prisons moderate/high risk for
severe COVID-19
[Published version mRNA-1273 Documented infection, | 71 (58-80) 96 (67-99)
of August 18, all
2021 preprint]
75 Nanduri et al USA Retrospective | 10,428,783 Non-VOC and | Unknown BNT162b2 Documented infection | — — 74.2 (69-78.7) 14+ ~16 weeks
Al 18,2021 i -
(August 18,2021) cohort re§|dents of Alpha't (Pre RNA-1273 74.7(66.2-81.1)
skilled nursing | pelta
facilities circulation) #
Alphatt BNT162b2 Documented infection 66.5 (58.3-73.1) ~22 weeks
(Delta - MRNA-1273 70.4 (60.1-78.0)
circulating
but not
dominant) A
Delta” BNT162b2 Documented infection 52.4 (48-56.4) ~28 weeks
mRNA-1273 50.6 (45-55.7)
74# | Tangetal* Qatar Test-negative | Cases with Delta Included BNT162b2 Documented infection 42.8 (18.2-60.1) 14+ 50.6 (45.4-55.3) | 14+ ~25 weeks
(November 2, case control confirmed specifically?
2021) Delta (~2800 mRNA-1273 73.2(57.3-83.2) 72.0 (66.1-76.9)
per analysis) or
[Update to Aug Beta infection
11 preprint] and matched BNT162b2 Severe, critical, or fatal | 84.5(-25.2-98.1) 94.1 (85.9-97.6)
controls disease
(~11,200) mRNA-1273 87.5(23.4-95.8) 96.1 (71.4-99.5)
among
residents of BNT162b2 S ic COVID-19 | 56.2 (30.6-72.4 44.4 (37.0-50.9
Qatar of all ymptomatic - .2 (30.6-72.4) .4 (37.0-50.9)
ages
mRNA-1273 82.5 (65.2-91.2) 73.9 (65.9-79.9)
BNT162b2 Asymptomatic COVID- | 46.7 (-56.2-81.8) 46.0 (32.3-56.9)
19
mMRNA-1273 61.8 (-9.6-86.7) 53.6 (33.4-67.6)
Beta BNT162b2 Documented infection 18.9 (-1.8-35.4) 74.3 (70.3-77.7)
specifically?
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
mMRNA-1273 66.3 (55.8-74.2) 80.8 (69.0-88.2)
BNT162b2 Severe, critical, or fatal | 74.8 (-7.6-94.1) 92.7 (81.5-97.1)
disease
mRNA-1273 72.5(7.7-91.8) 100.0 (CI
omitted due to
zero events
among
vaccinated)
73 Chemaitelly et al Qatar Retrospective | 782 kidney Alpha and Excluded BNT162b2 and | Documented infection | — — 46.6 (0.0-73.7) 14+ ~17 weeks
(August 9, 2021) cohort transplant Beta” mRNA-1273 66.0 (21.3-85.3) | 42+
recipients 73.9 (33-89.9) 56+
Severe infection 72.3 (0.0-90.9) 14+
85.0 (35.7-96.5) | 42+
83.8(31.3-96.2) | 56+
72 Puranik et al USA Retrospective | 77,607 adults Alpha and Excluded BNT162b2 Documented infection 16 (-20-42) 1-7 76 (69-81) 14+ ~ 26 weeks
(August 9, 2021) cohort Delta » Hospitalization 75 (-30-97.4) 85 (73-93)
ICU admission 100 (-430-100) 87 (46-98.6)
mRNA-1273 Documented infection -10 (-50-24) 86 (81-90.6)
Hospitalization 25 (-150-79) 91.6 (81-97)
ICU admission 100 (-430-100) 93.3 (57-99.8)
71 de Gier et al* Netherlands Retrospective | 184,672 Alpha? Unknown AZD1222 Documented infection 2 (-11-14) 14+ 87 (77-93) 7+ ~15 weeks
(August 5, 2021) cohort household and among household
other close BNT162b2 contacts (adj. for -18 (-43-2) 65 (60-70)
contacts (aged vaccination status of
18+) of mRNA-1273 index case) 33 (-27-64) 91 (79-97)
113,582 index
cases (aged Ad26.COV2.S 12 (-71-54) —
18+)
70 Lefevre et al (July | France Retrospective | 378 LTCF Beta Included BNT162b2 Documented infection 55 (13-76) 14+ up 49 (14-69) 7+ ~16 weeks
31,2021) cohort residents specifically? Hospitalization and 86 (32-97) to6 86 (67-94)
death days
after 2
dose
69 Alali et al Kuwait Retrospective | 3,246 HCWs Alpha? Excluded BNT162b2 Documented infection 91.4 (65.1-97.9) 14+ 94.5(89.4-97.2) | 7+ ~18 weeks
(July 29,2021) cohort AZD1222 Documented infection | 75.4 (67.2-81.6) 28+ —
68 Gram et al Denmark Retrospective | 5,542,079 Alpha? Excluded Heterologous: | Documented infection | 39 (23-52) 14-20 88 (83-92) 14+ ~20 weeks
(December 17, cohort adults AZD1222 (1% -47 (-208-30) 105+
2021) dose) Hospitalization 93 (80-98) 14+ not calculated

due to no events
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https://www.medrxiv.org/content/10.1101/2021.08.07.21261578v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v2.full.pdf
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.31.2100640
https://www.medrxiv.org/content/10.1101/2021.07.28.21261285v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.07.25.21261083v1.full.pdf
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003874
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Reference
(date)

Country

Design

Population

Dominant
Variants

History
of COVID

Vaccine
Product

Outcome Measure

1%t Dose VE
% (95%Cl)

Days
post
Ist

"

dose*

2" Dose VE
% (95% Cl)

Days post
2nd dose

Max
Duration of
follow up
after fully
vaccinated

[Published version
of July 28 pre-
print]

BNT162b2 or
mRNA-
1273(2" dose)

in vaccinated
group

67

Amirthalingam et
al

(December
10,2021)
[Published version
of July 28 pre-
print]

UK

Test-negative
case control

750
participants
aged 50-89
years

Alpha?

Excluded

BNT162b2

Documented infection,
80 y+

42 (31-52)

Documented infection,
65-79y

53 (48-58)

Documented infection,
50-64 y

51 (47-55)

AZD1222

Documented infection,
80 y+

42 (29-53)

Documented infection,
65-79 y

52 (46-56)

Documented infection,
50-64 y

42 (39-46)

77 (56-88)

14+, dose
interval 19-
29 days

90 (83-94)

14+, dose
interval 65-
84 days

77 (66-85)

14+, dose
interval 19-
29 days

89 (86-92)

14+, dose
interval 65-
84 days

88 (67-96)

14+, dose
interval 19-
29 days

92 (91-94)

14+, dose
interval 65-
84 days

96(68-99)

14+, dose
interval 45-
64 days

82 (68-89)

14+, dose
interval 65-
84 days

73 (25-90)

14+, dose
interval 30-
44 days

74 (69-79)

14+, dose
interval 65-
84 days:

55 (34-69)

14+, dose
interval 30-
44 days

77 (74-79)

14+, dose
interval 65-
84 days

~16 weeks
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66 Kissling et al (July | UK, France, Test-negative | 592 cases and Alpha? Excluded BNT162b2 Symptomatic COVID-19 | 61(39-75) 14+ 87(74-93) 14+ ~16 weeks
22,2021) Ireland, 4,372 controls
Netherlands, aged 65+
Portugal,
Scotland, AZD1222 Symptomatic COVID-19 | 68(39-83) —
Spain,
Sweden
65# | Carazoetal* Canada Test-negative | 5316 cases and | Non-VOC and | Excluded BNT162b2 Documented infection 70.3 (68.1-72.4) 14+ 85.5(80.4-89.3) | 7+ ~20 weeks
(August 30, 2021) case control | 53,160 test Alpha® Symptomatic COVID-19 | 72.8 (70.5-74.9) 92.2 (87.895.1)
[Update to July 22 negative
preprint] controls
among HCWs mRNA-1273 Documented infection 68.7 (59.5-75.9) 14+ 84.1(34.9-96.1) | 7+
Symptomatic COVID-19 | 80.9 (74.3-85.8) —
BNT162b2 and | Hospitalization 97.2(92.3-99.0) 14+ — 7+
mRNA-1273
Alpha Excluded BNT162b2 and | Documented infection | 60.0 (53.6-65.5) 14+ 92.6 (87.1-95.8) | 7+
specifically? mRNA-1273
Non-VOC Excluded BNT162b2 and | Documented infection 77.0(72.6-80.7) 86.5 (56.8-95.8)
specifically? mRNA-1273
64 Hitchings et al Brazil Test-negative | 30,680 Gamma®? Included AZD1222 Symptomatic COVID-19 | 33.4 (26.4-39.7) 28+ 77.9 (69.2-84.2) | 14+ ~9.5 weeks
(October 28, case control matched pairs (except in —
2021) of adults aged previous Hospitalization 55.1 (46.6-62.2) 87.6 (78.2-92.9)
[Update to July 22 60+ in Sao 90 days) Death 61.8 (48.9-71.4) 93.6 (81.9-97.7)
preprint] Paolo, Brazil
63 Kim et al* USA Test-negative | 812 US adults Non-VOC and | Unknown BNT162b2 and | Symptomatic COVID-19 | 75 (55-87) 14+up | 91(83-95) 14+ ~18.5 weeks
(September 8, case control aged 16+ with | Alphatt mRNA-1273 to 14
2021) COVID-19-like days
[Update to July 22 illness post 2"
preprint] dose
62# | Lopez Bernal et UK Test-negative | 19,109 cases Alpha Excluded BNT162b2 Symptomatic COVID-19 | 47.5 (41.6-52.8) 21+ 93.7 (91.6-95.3) | 14+ ~17 weeks
al* case control and 171,834 specifically? -
(July 21, 2021) test negative AZD1222 Symptomatic COVID-19 | 48.7 (45.2-51.9) 74.5 (68.4-79.4)
controls aged Delta BNT162b2 Symptomatic COVID-19 | 35.6 (22.7-46.4) 88.0(85.3-90.1)
16+ specifically?
AZD1222 Symptomatic COVID-19 | 30.0 (24.3-35.3) 67.0 (61.3-71.8)
61 Butt et al* (July USA Test-negative | 54,360 Original and Excluded BNT162b2 and | Documented infection | 85.0 (84.2-85.8) 0+ 97.1(96.6-97.5) | 7+ ~6.5 weeks
20, 2021) case control propensity- Alpha Tt mRNA-1273
BNT162b2 Documented infection 84.0 (82.7-85.1) 96.2 (95.5-96.9)
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https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.29.2100670
https://doi.org/10.1093/cid/ciab739
https://www.nature.com/articles/s41467-021-26459-6
https://doi.org/10.1093/infdis/jiab451
https://www.nejm.org/doi/10.1056/NEJMoa2108891?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.nejm.org/doi/10.1056/NEJMoa2108891?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://pubmed.ncbi.nlm.nih.gov/34280332/
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
matched pairs mRNA-1273 Documented infection 85.7 (84.6-86.8) 98.2 (97.5-98.6)
of veterans
60 Layan et al* Israel Prospective 215 index Original and Included BNT162b2 Documented infection | — - 79 (56-92) 7+ ~12 weeks
(March 03, 2022) cohort cases and 687 | Alpha® among HHCs
[Published version household vaccinated and not
of contacts isolated (relative to
July 16,2021 (HHCs) from HHCs not vaccinated
preprint] 210 Israeli and not isolated)
households
59 Balicer et al* Israel Prospective 21722 Original and Excluded BNT162b2 Documented infection | 67 (40-84) 14-20 96 (89-100) 7-56 ~18 weeks
(September Cohort pregnant Alpha? 71 (33-94) 21-27%
7,2021) women Symptomatic COVID-19 | 66 (32-86) 14-20 97 (91-100)
[Update to July 12 76 (30-100) 21-27%
preprint] Hospitalization — — 89 (43-100)
58 Butt et al* Qatar Retrospective | 814pregnant Alpha and Excluded BNT162b2 Documented infection | — — 87.7 (43.5-97.3) | 14+ ~17 weeks
(October 7, 2021) cohort women Beta®
[Update to June mRNA-1273 100.0 (0'1000)
22 preprint]
57 Prunas et al* Israel Retrospective | 2,472,502 Original and Excluded BNT162b2 Documented infection | 62.7 (61.5-63.8) 10+, 89.4 (88.7-90) 10-90 ~11 weeks
(January 27, cohort Israeli Alpha" (pre- among household includin
2022) individuals Delta®) contacts g<10 58.3 (45.8-67.9) | 90+ ~26.5 weeks
from days
[Update to July 1,327,647 Delta? 72.1(66.7-75.6) post 72 (65.9-77) 10-90 ~11 weeks
16, 2021 preprint] households dose 2 40.2 (37.6-42.6) | 90+ ~26.5 weeks
56 Whitaker et al* UK Prospective 5,591,142 Alpha? Included BNT162b2 Symptomatic COVID- 64.1 (50.1-74.1) 28-90 48.6 (-61.5-83.7) | 14-69 ~8 weeks
(January 2, 2022) cohort patients 19: Ages 16-64
reporting to Symptomatic COVID- | 57.7 (49.7-64.3) 84.7 (77.7-89.5)
[Update to Ju'ly 718 English 19: Ages 65+
9,2021 preprint] general
practices Immunosuppressed 24.3 (-5.9-46.0) 59.6 (-35.5-86.3)
AZD1222 Symptomatic COVID- 65.3 (56.2-72.5) 67.9 (-1.1-89.8)

19: Ages 16-64
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https://academic.oup.com/aje/advance-article/doi/10.1093/aje/kwac042/6541606?login=false
https://www.nature.com/articles/s41591-021-01490-8
https://www.jci.org/articles/view/153662
https://www.science.org/doi/full/10.1126/science.abl4292
https://www.journalofinfection.com/article/S0163-4453(21)00664-2/fulltext
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Max
Days Duration of
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Symptomatic COVID- 59.8 (49.2-68.2) 81.7 (59.6-91.7)
19: Ages 65+
Symptomatic COVID- 22.5 (-15.2-47.9) 60.0 (-63.6-90.2)
19: Immunosuppressed
55 John et al USA Retrospective | 40,074 Original and Excluded BNT162b2 and | Documented infection 64.8 (10.9-86.1) 28+ 78.6 (25.5-93.8) | 7+ ~10 weeks
(July 13,2021) cohort patients with Alpha 11 mRNA-1273 (includi
cirrhosis within Hospitalization 100 (99.3-100) ng 100.0 (99-100)
Veterans some
Health COVID-19 related 100 (99.3-100) with 100.0 (99-100)
Administration death dose 2)
, propensity
matched
54 Bertollini et al Qatar Prospective 10,092 Original, Included BNT162b2 and | Documented infection — 78 (72-83) 14+ ~4 weeks
(July 13, 2021) cohort matched pairs | Alpha and mRNA-1273
of Qatari Beta"
adults arriving
atan
international
airport.
53 Goldshtein et al* Israel Retrospective | 15060 Original and Excluded BNT162b2 Documented infection 54 (33-69) 11-27, — ~5 weeks
(July 12,2021) cohort pregnant Alpha' includin
Israeli women g some
with
dose 2
78 (57-89) 28+,
includes
some
with
dose 2
52# | Chemaitelly et al* | Qatar Test-negative | 25,034 Alpha Unknown mRNA-1273 Documented infection 88.2 (83.8-91.4) 14+ 100.0 (CI 14+ 13 weeks
(July 9, 2021) case-control matched pairs specificaIIyA days omitted since
of adults there were no
events among
vaccinated
persons)
52,442 Beta Unknown mRNA-1273 Documented infection 68.2(64.3-71.7) 96.0 (90.9-98.2)
matched pairs | specifically?
of adults
4,497 matched | Alpha and Unknown mRNA-1273 Severe, critical or fatal 83.7(74.1-89.7) 89.5 (18.8-98.7)
pairs of adults | Beta® disease
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https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2782121
https://jamanetwork.com/journals/jama/fullarticle/2781112
https://jamanetwork.com/journals/jama/fullarticle/2782047
https://www.nature.com/articles/s41591-021-01446-y
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CENTER W M Organization
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Symptomatic infection | 66.0(60.6-70.7) 98.6 (92.0-100)
Asymptomatic 47.3(37.6-55.5) 92.5 (84.8-96.9)
infection
Retrospective | 2520 Alpha Excluded mRNA-1273 Documented infection | — 100.0 (82.5- 14+ 13 weeks
cohort vaccinated and | specifically” 100.)
73,853 Beta Excluded mRNA-1273 Documented infection | — 87.8(73.4-95.5)
unvaccinated, specifically A
antibody-
negative
controls
51# | Tenforde et al* USA Test-negative | 1212 Original and Included BNT162b2/ Hospitalization 75.4(60.4-84.7) 14+up | 86.6(79.0-91.4) | 14+ ~2 weeks
(August 6, 2021) case-control hospitalized Alpha? mRNA-1273 to 14
[Update to July 8 adults from 18 days
preprint] hospitals post 2"
dose
BNT162b2 - 84.7 (74.1-91.0)
mRNA-1273 — 88.9 (78.7-94.)
Alpha” Included BNT162b2/ — 92.1(82.3-96.5)
mRNA-1273
50 Jara et al Chile Prospective 10,187,720 Alpha and Excluded CoronaVac Documented infection 15.5(14.2-16.8) 14+ 65.9 (65.2-66.6) 14+ 8 weeks
(July 7,2021) cohort adults Gamma* Hospitalization 37.4 (34.9-39.9) days 87.5 (86.7-88.2)
ICU admission 44.7 (40.8-48.3) 90.3 (89.1-91.4)
Death 45.7 (40.9-50.2) 86.3 (84.5-87.9)
49# | Nasreen et al* Canada Test-negative | 682,071 Non-VOC Excluded BNT162b2 Symptomatic infection | 63 (56-68) 14+ 92 (87-95) 14+ ~28 weeks
(February 7,2022) Case Control | symptomatic specifically? Unknown Hospitalization or 77 (67-84) 97 (88-99)
community- death
[Published version dwelling mRNA-1273 Symptomatic infection | 63 (47-74) 98 (83-100) ~25 weeks
of September 30 individuals Hospitalization or 66 (43-80) 100 (no CI
preprint] (age 16+) in .
Ontario death provided)
AZD1222 Symptomatic infection | 67 (44-81) 100 (no CI ~3 weeks
provided)
Hospitalization or 92 (45-99) 100 (no CI
death provided)
Alpha BNT162b2 Symptomatic infection | 67 (65-68) 88 (86-90) ~28 weeks
specifically? Hospitalization or 82 (81-84) 96 (94-97)
death
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https://doi.org/10.1093/cid/ciab687
https://www.nejm.org/doi/10.1056/NEJMoa2107715
https://www.nature.com/articles/s41564-021-01053-0
https://www.nature.com/articles/s41564-021-01053-0
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
mRNA-1273 Symptomatic infection | 82 (80-84) 92 (87-95) ~25 weeks
Hospitalization or 80 (76-84) 95 (92-97)
death
AZD1222 Symptomatic infection | 63 (59-66) 87 (47-97) ~3 weeks
Hospitalization or 87 (83-90) 92 (41-99)
death
Beta BNT162b2 Symptomatic infection | 50 (15-70)) 86 (0-98) ~28 weeks
specifically? Hospitalization or 64 (31-82) 92 (39-99)
death
mRNA-1273 Symptomatic infection | — 100 (no CI ~25 weeks
provided)
Hospitalization or 59 (-77-90) 100 (no ClI
death provided)
AZD1222 Symptomatic infection | 84 (-13-98) 100 (no CI ~3 weeks
provided)
Hospitalization or 61 (-64-91) —
death
Gamma BNT162b2 Symptomatic infection | 63 (54-70) 90 (76-96) ~28 weeks
specifically? Hospitalization or 80 (70-87) 94 (59-99)
death
mRNA-1273 Symptomatic infection | 89 (76-95) 100 (no CI ~25 weeks
provided)
Hospitalization or 88 (63-96) 100 (no Cl
death provided)
AZD1222 Symptomatic infection | 41 (12-60) 100 (no CI ~3 weeks
provided)
Hospitalization or 76 (40-90) 100 (no Cl
death provided)
Delta BNT162b2 Symptomatic infection | 57 (53-61) 92 (89-94)) ~28 weeks
specifically? Hospitalization or 81 (76-85) 98 (96-99)
death
mRNA-1273 Symptomatic infection | 70 (64-76) 94 (90-97) ~25 weeks
Hospitalization or 90 (82-94) 98 (93-100)
death
AZD1222 Symptomatic infection | 68 (57-76) 88 (68-96) ~3 weeks
Hospitalization or 91 (82-96) 90 (67-97)
death
48 Finland Prospective Two study Original and Excluded BNT162b2 & Documented infection 45 (36-53) 21+ 75 (65-82) 7+ 16 weeks
cohort cohorts: Alpha? mRNA-1273 Hospitalization 63 (49-74) days 93 (70-98)
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post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Baum et al* 901,092 (elderly
(November Finnish elderly cohort)
18,2021) aged 70 years BNT162b2 & Documented infection | 40 (26-51) 77 (65-85)
and 774,526 mRNA-1273 Hospitalization 82 (56-93) 90 (29-99)
[Update to June chronically ill (Chronically ill
28 preprint] aged 16-69 cohort)
years AZD1222 Documented infection | 42 (32-50) —
(chronically ill Hospitalization 62 (42-75) —
cohort)
47 Saciuk et al* Israel Retrospective | 1.6 million Original and Excluded BNT162b2 Documented infection | — 93.0(92.6-93.4) | 7+ 14 weeks
(December cohort members of Alpha' —
30,2021) Maccabi Hospitalization — 93.4(91.9-94.7) | 7+
[Update to June HealthCare
27, 2021 preprint] HMO >16 Death — 91.1(86.5-94.1) | 7+
46 Pawlowski et al.* | USA —Mayo Retrospective (68,266 — Original & Excluded BNT162b2 Documented Infection 61.0 (50.8-69.2) >14 88.0(84.2-91.0) | 214 ~17 weeks
;ﬁ’;jﬂggiﬁ Clinic Cohort :::tﬁz:t;/n, Alpha ¥ Hospitalization - 88.3(72.6959) | >14 (120 days)
18, 2021 preprint] zip, # of PCRs, ICU Admission — 100.0 (18.7-100) | =14
demographics
mRNA-1273 Documented Infection 66.6 (51.9-77.3) >14 92.3(82.4-97.3) | 214
Hospitalization — 90.6 (76.5-97.1) | 214
ICU Admission - 100.0 (17.9-100) | =14
45 Young-Xu et al USA Test negative | 77014 Original and Excluded BNT162b2 & Documented infection 58 (54-62) 7+ 94 (92-95) 7+ ~8 weeks
(October 6 case control veterans aged | Alpha Tt mRNA-1273
2021)* 65+ within Hospitalization 40 (27-50) 89 (81-93)
[Update to Jul 14 Veterans
preprint] Health Death 55 (21- 74) 98.5 (86.6-99.8)
Administration Asymptomatic 58.0 (41.7-69.7) 69.7 (47.7-82.5)
infection
Hospitalization 53.0 (25.7-70.3) 88.4 (74.9-94.7)
Deaths 55.6 (26.6-73.2) 97.0(91.7-98.9)
44 Azamgarhi et al UK-London Retrospective | 2235 HCWs Original and Excluded BNT162b2 Documented infection 70.0 (6.0-91.0) >14 —
(June 17, 2021)* cohort working at one | Alpha®
[Update to hospital
Azamgarhi et al
below]
43# | Stowe et al (June | UK TND Case- Patients Alpha Included BNT162b2 Hospitalization 83 (62-93) 21+to 95 (78-99) 14+
14, 2021) control seeking specifically? AZD1222 76 (61-85) <13 86 (53-96)
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258704
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258704
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258704
https://www.sciencedirect.com/science/article/pii/S009174352100520X?via%3Dihub
https://www.cell.com/med/pdf/S2666-6340(21)00238-5.pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2666634021002385%3Fshowall%3Dtrue
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769
https://www.nature.com/articles/s41467-021-23927-x
https://www.nature.com/articles/s41467-021-23927-x
https://khub.net/web/phe-national/public-library/-/document_library/v2WsRK3ZlEig/view_file/479607329?_com_liferay_document_library_web_portlet_DLPortlet_INSTANCE_v2WsRK3ZlEig_redirect=https%253A%252F%252Fkhub.net%253A443%252Fweb%252Fphe-national%252Fpublic-library%252F-%25
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose | vaccinated
emergency Delta BNT162b2 94 (46-99) days 96 (86-99) ~20 weeks
care services specifically? AZD1222 71 (51-83) post 92 (75-97) (but most
with dose 2 much less)
subsequent
hospitalization
42# | Sheikh et al (June | Scotland TND Scottish Alpha? Unknown BNT162b2 Documented infection 38 (29-45) 28+ 92 (90-93) 14+ ~20 weeks
14, 2021) population Unknown AZD1222 Documented infection | 37(32-42) 28+ 73 (66-78) 14+ (but most
Delta® Unknown BNT162b2 Documented infection 30 (17-41) 28+ 79 (75-82) 14+ much less)
Unknown AZD1222 Documented infection 18 (9-25) 28+ 60 (53-66) 14+
41 Flacco, Maria et Italy Retrospective | 245,226 Original and Excluded BNT162b2 Documented infection 55 (40-66) 14+ 98 (97-99) 14+ ~14 weeks
al* cohort individuals Alphatt Hospitalization — 99 (96-100) 14+
June 10, 2021 Death — 98 (87-100) 14+
mRNA-1273 Documented infection 93 (74-98) 14+ —
AZD1222 Documented infection 95 (92-97) 21+ —
40 Skowronski et al* | Canada TND >70-year olds Alpha Included BNT162b2 & Documented infection | 67 (57-75) 21+ — ~6 weeks
(July 9, 2021) living in specifically? mRNA-1273
[Update to June 9 community Gamma 61 (45-72) 21+
preprint] specifically?
Non-VOC 72 (58-81) 21+
specifically?
Original, BNT162b2 64(57-71) 21+
Alpha, mRNA-1273 71(56-81) 21+
Gamma and
Non-VOC?
39 Emborg et al. Denmark Cohort 46,101 long- original & Excluded BNT162b2 Documented infection 7 (-1-15) >14 82 (79-84) >7 10 weeks
(June 2, 2021) term care Alpha""
[Update of facility (LTCF) COVID-Hospitalization | 35 (18-49) >14 93 (89-96) >7
Houston-Melms residents, COVID-Mortality 7 (-15-25) >14 94 (90-96) >7
below] 61,805
individuals 65
years and
older living at
home but
requiring
practical help
and personal
care (65PHC),
98,533
individuals 285
years of age
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01358-1/fulltext
https://doi.org/10.3390/vaccines9060628
https://doi.org/10.3390/vaccines9060628
https://doi.org/10.3390/vaccines9060628
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab616/6318435
https://www.medrxiv.org/content/10.1101/2021.05.27.21257583v1
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Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
(+85), 425,799
health-care
workers
(HCWs), and
231,858
individuals
with
comorbidities
that
predispose for
severe COVID-
19 disease
(scp)
38 Thompson et al* USA Cohort 3975 health Original Excluded BNT162b2 Documented infection 80 (60-90) >14 93 (78-98) >14 13 weeks
[updated on June care days
30,2021] personnel, first post
responders, dose 1
and other to 13
essential and days
frontline post
workers in 8 dose 2
locations in US mRNA-1273 Documented infection 83 (40-95) 214 82 (20-96) 214
days
post
dose 1
to 13
days
post
dose 2
37 Saloetal* Finland Retrospective | 265,326 HCWs | Alphatt Excluded BNT162b2 & Documented infection | 44.4 (30.4-55.6) 4 weeks | — -
(March 4, 2022) cohort mRNA-1273
Documented infection 63 (56.3-68.7) 12 — —
[Update to July weeks
10, 2021 preprint] (include
s 2 dose
recipien
ts)
36 Khan et al USA Retrospective | 14,697 IBD Unknown Included BNT162b2 & Documented infection | -1 (-50-32) 14+up | 69 (44-83) 7+
(May 31, 2021) cohort patients in VA mRNA-1273 to7
hospitals Hospitalization/death 9 (-114-61) days 49 (-36-81) 7+
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https://www.nejm.org/doi/10.1056/NEJMoa2107058
https://www.nature.com/articles/s41467-022-28825-4
https://linkinghub.elsevier.com/retrieve/pii/S0016-5085(21)03066-3
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
post
dose 2
35 Martinez-Bas et Spain Prospective 20,961 close Alpha Excluded BNT162b2 Documented infection | 21 (3-36%) 14+ 65 (56-73) 14+ 12 weeks
al* Cohort contacts of Symptomatic infection | 30 (10-45) 82 (73-88)
(May 27, 2021) confirmed Hospitalization 65 (25-83) 94 (60-99)
cases AZD1222 Documented infection | 44 (31-54) — — n/a
Symptomatic infection | 50 (37-61)
Hospitalization 92 (46-99)
34# | Chungetal* Canada Test negative | Adults (16+) in | Non-VOCA Excluded BNT162b2 Symptomatic infection | 59 (55-62) 14+ 91 (88-93) 7+ 15 weeks
(Aug 20, 2021) design case Ontario:
[Update to July control 53,270 cases Hospitalization and 69 (59-77) 96 (82-99) 0+
26 preprint] 270,763 Death
controls mRNA-1273 Symptomatic infection | 72 (63-80) 94 (86-97) 7+
Hospitalization and 73 (42-87) 96 (74-100) 0+
Death
Alpha BNT162b2 & Symptomatic infection | 61 (56-66) 90 (85-94) 7+
specifically? mRNA-1273 Hospitalization and 59 (39-73) 94 (59-99) 0+
Death
Beta or BNT162b2 & Symptomatic infection | 43 (22-59) 88 (61-96) 7+
Gamma mRNA-1273
specifically? BNT162b2 & Hospitalization and 56(-9-82) 100 0+
mRNA-1273 Death
33 PHE UK Test-negative | 265 years Alpha Excluded BNT162b2 Symptomatic infection | 54 (50-58) 28+ 90 (82-95) 214
(May 20, 2021) case control AZD1222 Symptomatic infection | 53 (49-57) 28+ 89 (78-94) 214
32# | Ranzanietal.* Brazil Test-negative | 22,177 70+ Gamma”? Included Coronavac Symptomatic infection | 12.5 (3.7-20.6) >14 46.8 (38.7-53.8) | 214 ~10.5 weeks
(Aug 20, 2021) case control year olds in
[update to Jul 21 Sao Paulo Hospitalization 16.9 (5.7-26.8) 55.5 (46.5-62.9)
preprint]
Death 31.2 (17.6-42.5) 61.2 (48.9-70.5)
31 Ismail et al. UK Screening 13,907 270 Alpha Included AZD1222 Hospitalization in 70-79 | 84 (74-89) 28+ —
(May 12, 2021) method —
Hospitalization I n 80+ | 73 (60-81) 28+ —
BNT162b2 Hospitalization in 70-79 | 81 (73-87) 28+ —
Hospitalization in 80+ 81 (76-85) 28+ 93 (89-95) 214
30 Pilishvili et al.* us Test-negative | HCP at 33 U.S. | Unknown Excluded BNT162b2 & Symptomatic infection | 82 (74-87) >14 94 (87-97) >7
(May 14, 2021) case control sites across 25 mRNA-1273 days
U.S. states post
dose 1
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https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.21.2100438
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.21.2100438
https://doi.org/10.1136/bmj.n1943
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/988193/Vaccine_surveillance_report_-_week_20.pdf
https://doi.org/10.1136/bmj.n2015
https://khub.net/documents/135939561/430986542/Effectiveness+of+BNT162b2+mRNA+and+ChAdOx1+adenovirus+vector+COVID-19+vaccines+on+risk+of+hospitalisation+among+older+adults+in+England.pdf/9e18c525-dde6-5ee4-1537-91427798686b
https://www.cdc.gov/mmwr/volumes/70/wr/mm7020e2.htm?s_cid=mm7020e2_e&ACSTrackingID=USCDC_921-DM57416&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2070%2C%20May%2014%2C%202021&deliveryName=USCDC_921-DM57416
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
to6
days
post
dose 2
29 Lopez-Bernal et UK Test-negative | 156,930 UK Alpha? Included BNT162b2 Over 80 years: — 79 (68-86) 27
al.* case control population AZD1222 Symptomatic infection
(May 13, 2021) over age 70 Over 70 years: 61 (51-69) 28-34 —
[Update to Mar 1 Symptomatic infection days
preprint] post
dose 1
includin
g some
with
dose 2
Over 70 years: 60 (41-73) 28-34 —
Symptomatic infection days
post
dose 1
includin
g some
with
dose 2
28 Angel et al.* Israel Retrospective | 6710 HCWs at | Alpha' Excluded BNT162b2 Symptomatic 89 (83-94) >7 days | 97 (94-99) >7 days
(May 6, 2021) cohort asingle - post
tertiary care Asymptomatic 36 (-51-69) dose 1 86 (69-97)
center in to7
days
post
dose 2
27# | Abu-Raddad et Qatar Test-negative | Qatari adults Alpha Unknown BNT162b2 CC Alpha documented 65.5 (58.2-71.5) 15-21 90 (86-92) >14
al.* (July 8, 2021) case-control specifically? infection days
CC Alpha severe/fatal 72 (32-90) 100 (82-100)
infection
Beta CC Beta documented 46.5 (38.7-53.3) 75 (71-79)
specifically? infection
CC Beta severe/fatal 56.5 (0-82.8) 100 (74-100)
infection
Retrospective | Qatari adults Alpha Unknown BNT162b2 Cohort documented - 87 (82-91)
cohort specifically? infection Alpha
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https://www.bmj.com/content/373/bmj.n1088
https://www.bmj.com/content/373/bmj.n1088
https://jamanetwork.com/journals/jama/fullarticle/2779853
https://www.nejm.org/doi/full/10.1056/NEJMc2104974
https://www.nejm.org/doi/full/10.1056/NEJMc2104974
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
Beta Cohort documented — 72 (66-77)
specifically? infection Beta
26 Haas etal. * Israel Retrospective | Israeli Alpha? Excluded BNT162b2 Documented infection — 95.3 (94.9-95.7) >7 days
(May 5, 2021) cohort population 216 Asymptomatic 91.5(90.7-92.2)
[Update to Mar years infection
24 preprint] Symptomatic infection 97.0 (96.7-97.2)
Hospitalization 97.2 (96.8-97.5)
Severe/ critical 97.5(97.1-97.8)
hospitalization
Death 96.7 (96.0-97.3)
25 Corchado-Garcia USA Retrospective | 97,787 adults Alpha and Excluded Ad26.COV2.S Documented infection | 74.2 (64.9-81.6) 215 —
etal.* cohort in the Mayo Delta”
(November 2, Clinic Network
2021)
[Update to April
30 preprint]
24 Fabiani et al.* Italy Retrospective | 9,878 HCWs Unknown Excluded BNT162b2 Documented infection | 84 (40-96) 14-21 95 (62-99) >7 days
(Apr 29, 2021) cohort Symptomatic infection | 83 (15-97) 94 (51-99)
23 Gras-Valenti et Spain Case-control 268 HCWs Original & Included BNT162b2 Documented infection 53 (1-77) >12 —
al.*(Apr 29, 2021) Alpha*
22 Tenforde et al.* USA Test-negative | Hospitalized Original and Unknown BNT162b2 & Hospitalization 64 (28-82) >14 94 (49-99) >14 days
(Apr 28, 2021) case-control | adults 265 Alpha* mRNA-1273 days
years post
dose 1
to 14
days
post
dose 2
21 Goldberg et al.* Israel Prospective 5,600,000+ Alpha? Excluded BNT162b2 Documented infection | 65.9 (65.4-66.4) >14 94.5 (94.3-94.7) | 214 days ~8 weeks
(March 30, 2022) cohort individuals 216 — days
Hospitalization 74.9 (73.5-76.3) 95.8 (95.2-96.2)
years post
[Update to Apr Severe disease 72.1(69.9-74.1) dose 1 96.3 (95.7-96.9)
24, 2021 preprint] Death 69.1 (65.5-72.3) LO <14 "96 (94.9-96.9)
ays
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00947-8/fulltext
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2785664
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2785664
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.17.2100420
https://pubmed.ncbi.nlm.nih.gov/33913444/
https://pubmed.ncbi.nlm.nih.gov/33913444/
https://www.cdc.gov/mmwr/volumes/70/wr/mm7018e1.htm?s_cid=mm7018e1_x
https://academic.oup.com/aje/advance-article/doi/10.1093/aje/kwac060/6556183?login=false
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Reference Dominant History Vaccine 1%t Dose VE 1st 2"4Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
post
dose 2
20 Pritchard et al.* UK Prospective 373,402 Alpha & Excluded BNT162b2 Documented infection | 66 (60-71) >21 80 (74-85) >0 days
(Jun 9, 2021) cohort individuals 216 | Original® Symptomatic disease 78 (72-83) 95 (91-98)
[Update to Apr 23 years AZD1222 Documented infection | 61 (54-68) 79 (65-88)
preprint]
Symptomatic disease 71 (62-78) 92 (78-97)
19 Vasileiou et al.* UK — Scotland | Prospective Scotland Original & Excluded BNT162b2 Hospitalization 91 (85-94) 28-34 —
(Apr 23, 2021) Cohort population: 5.4 | Alphat
[Update to Feb 21 (Person-time) | million AZD1222 Hospitalization 88 (75-94) 28-34
preprint]
18 Hall et al.* UK — SIREN Prospective 23,324 Alpha? Excluded BNT162b2 Documented infection | 72 (58-86) >21 86 (76-97) >7
(Apr 23, 2021) study Cohort healthcare
[Update to Feb 21 (Person-time) | workers
preprint]
17 Mason et al.* UK - England Case-control 170,226 80-83- | Alpha” Excluded BNT162b2 Documented infection 55 (40-66) 21-27 70 (55- 80) 35-41
(Z%Cztlf’)ber 18, year-olds Hospitalization 50 (19-69) 2127 | 75 (52-87) 35-41
[Update to Apr 22 Emergency visit 58 (31-74) 79(60-90)
preprint]
16 Bjork et al.* Sweden Retrospective | 805,741 Original & Unknown BNT162b2 Documented infection | 42 (14-63) >14 86 (72-94) >7 4 weeks
(September 29, cohort Swedish adults | Alpha”
2021) aged 18-64
[Update to Apr 21 years
preprint]
15 Glampson et al.* UK Retrospective | 2,183,939 Alpha? Included BNT162b2 Documented infection | 78 (73-82) 22-28 —
(Sep 17, 2021) cohort adults >16 in AZD1222 Documented infection | 74 (65-81) 22-28
[Update to Jul 15 Northwest
preprint] London
14 Andrejko et al.* USA Test-negative | 1023 California | B.1.427/ Excluded BNT162b2 & Documented infection | 66.9 (28.7--84.6) >15 87.4 (77.2-93.1) | 215 ~14 weeks
(Jul 20, 2021) case control adults 218 B.1.429 & mRNA-1273
[update to May years Alpha® Asymptomatic — 68.3 (27.9-85.7) | 215
25 preprint] infection
Symptomatic infection | — 91.3(79.3-96.3) | 215
Hospitalization — 100 >15
BNT162b2 Documented infection | — 87.0 (68.6-94.6) | 215
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https://www.nature.com/articles/s41591-021-01410-w
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00677-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00790-X/fulltext
https://bmcmedicine.biomedcentral.com/track/pdf/10.1186/s12916-021-02149-4.pdf
https://www.tandfonline.com/doi/full/10.1080/23744235.2021.1982144
https://publichealth.jmir.org/2021/9/e30010/
https://doi.org/10.1093/cid/ciab640
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CENTER %Y Organization
Max
Days Duration of
post follow up
Reference Dominant History Vaccine 1%t Dose VE Ist 2" Dose VE Days post after fully
No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
mRNA-1273 Documented infection — 86.2 (68.4-93.9) | 215
13 Regev-Yochay et Israel Prospective 3578 HCWs in AIpha'" Included BNT162b2 Asymptomatic — 65 (45-79) >11
al.* cohort one Israeli infection
(July 7,2021) health system Asymptomatic 70 (43-84) >11
[Update to April 9 infection presumed
preprint] infectious (Ct< 30)
Symptomatic infection 90 (84-94) >11
Symptomatic infection 88 (80-94) >11
presumed infectious
(CT<30)
12 Bouton et al. USA-MA Prospective 10,950 Original? included BNT162b2 & Documented infection | 82 (68-90) >14 days post dose 1 including some with dose 2
(Mar 30, 2021) Cohort healthcare mRNA-1273 starting day 0
workers in
Boston
11 Thompson et al.* | USA Prospective 3,950 Original* Excluded BNT162b2 & Documented infection 80 (59-90) >14 90 (68-97) >14
(Mar 29, 2021) cohort healthcare mRNA1273
workers in
eight US sites
10 Shrotri et al.* UK Prospective 10,412 care Original and Stratified BNT162b2 Documented infection 65 (29-83) 35-48 —
(Jun 23, 2021) cohort home Alpha?
[Update to Mar residents aged AZD1222 Documented infection | 68 (34-85) 3548
26 preprint] >65 years from
310 LTCFs in
England
9 Public Health UK - England | Test Negative | Adultsin Alpha? Unknown BNT162b2 Symptomatic infection | 58 (49-65) >28 -
England — March Case-Control | England over
(Mar 17, 2021) 70 years AZD1222 Symptomatic infection | 58 (38-72) 235
Retrospective | Adultsin Included BNT162b2 Hospitalization® 42 (32-51) >14 —
Cohort England over
80 years Death? 54 (41-64) >14
AZD1222 Hospitalization® 35 (4-56) 14-21
8 Yelin et al. Israel — Retrospective | 1.79 million Alpha? Excluded BNT162b2 Documented infection 91 (89-93) 235 days post dose 1 most with dose 2
(Mar 17, 2021) Maccabi Cohort enrollees,
System adults <90 Symptomatic infection | 99 (95-99) 235 days post dose 1 most with dose 2
years
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https://www.sciencedirect.com/science/article/pii/S2666776221001277?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2666776221001277?via%3Dihub
https://www.medrxiv.org/content/10.1101/2021.03.30.21254655v1.full.pdf
https://www.cdc.gov/mmwr/volumes/70/wr/mm7013e3.htm?s_cid=mm7013e3_e&ACSTrackingID=USCDC_921-DM53321&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2070%2C%20March%2029%2C%202021&deliveryName=USCDC_921-DM53321
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00289-9/fulltext
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/971017/SP_PH__VE_report_20210317_CC_JLB.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/971017/SP_PH__VE_report_20210317_CC_JLB.pdf
https://www.medrxiv.org/content/10.1101/2021.03.16.21253686v1.full.pdf
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
7 Britton et al.* USA-CT Retrospective | 463 residents Original¥ Stratified BNT162b2 Include Hx of COVID: 63 (33-79) 214 days post dose 1 including some with dose 2
(Mar 15, 2021) Cohort of two skilled Documented infection | through day 7
nursing Exclude Hx of COVID: 60 (30-77) 214 days post dose 1 including some with dose 2
facilities Documented infection | through day 7
experiencing
outbreaks
6 Tande et al.* USA — Mayo Retrospective | Asymptomatic original¥ Included BNT162b2 & Asymptomatic 79 (63-88) >10 80 (56-91) >0
(Mar 10, 2021) Clinic Cohort screening of mRNA-1273 infection days
39,156 post
patients: pre- dose 1,
surgical, pre- includin
op PCR tests g some
with
dose 2
BNT162b2 Asymptomatic 79 (62-89) >10 80 (56-91) >0
infection
5 Mousten-Helms Denmark Retrospective | Longterm care | original & Excluded BNT162b2 LTCF Resident: 21 (-11-44) >14 64 (14-84) >7
etal. Cohort facilities in Alpha' Documented Infection
(Mar 9, 2021) Denmark - LTCF Staff: 17 (4-28) >14 90 (82-95) >7
39,040 Documented Infection
residents,
331,039 staff
4 Hyams et al.* UK — Test Negative | 466 tests: >80 AIphaf Included BNT162b2 Hospitalization 79 (47-93) >14 —
(November 1 University of | Case-Control | years
2021) Bristol hospitalized AZD1222 Hospitalization 80 (36-95) >14
[Update to Mar 3 with
preprint] respiratory
symptoms
3 Dagan et al.* Israel — Clalit | Retrospective | 596,618 — original & Excluded BNT162b2 Documented infection 46 (40-51) 14-21 92 (88-95) >7
(Feb.24,2021) | Health Cohort matched on | Alpha® Symptomatic infection | 57 (50-63) 1421 | 94 (87-98) >7
System demographics, —
residence, Hospitalization 74 (56-86) 14-21 87 (55-100) >7
clinical Severe disease 62 (39-80) 14-21 92 (75-100) >7
characteristics
2 Public Health UK - England | Screening 43,294 cases, Alpha? Included BNT162b2 Over 80 years: 57 (48-63) >28 88 (84-90) 7
England — Feb. Method with England Symptomatic infection
(Feb. 22,2021) as source
population
1 Amit et al.* Israel Prospective original & Excluded BNT162b2 Documented infection | 75 (72-84) 215 days post dose 1 including some with dose 2
(Feb 18, 2021) Cohort Alpha’ Symptomatic infection | through day 7

62| Page



https://www.cdc.gov/mmwr/volumes/70/wr/mm7011e3.htm?s_cid=mm7011e3_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7011e3.htm?s_cid=mm7011e3_w
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab229/6167855
https://www.medrxiv.org/content/10.1101/2021.03.08.21252200v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.03.08.21252200v1.full.pdf
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00330-3/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2101765
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/963532/COVID-19_vaccine_effectiveness_surveillance_report_February_2021_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/963532/COVID-19_vaccine_effectiveness_surveillance_report_February_2021_FINAL.pdf
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2821%2900448-7
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No. | (date) Country Design Population Variants of COVID Product Outcome Measure % (95%Cl) dose* % (95% Cl) 2nd dose vaccinated
9,109 85 (71-92) 215 days post dose 1 including some with dose 2
healthcare through day 7
workers

Purple text indicates new or updated study.
Product Manufacturers: BNT162b2 (Pfizer), mMRNA-1273 (Moderna), AZD1222 (Astra-Zeneca), Ad26.COV2.S (Janssen), Coronavac
*Unless noted otherwise, days post 1% dose are prior to receiving dose 2.
$Unclear if 1* dose VE estimates includes any individuals who received a second dose.
*Manuscripts with an asterisk (*) are peer-reviewed publications.

AIndicates predominant variant identified by study authors. If no * then variants identified through secondary source when possible. Please see additional footnotes.

The rise of SARS-CoV-2 variant Alpha in Israel intensifies the role of surveillance and vaccination in elderly | medRxiv

¥CDC Says More Virulent British Strain Of Coronavirus Now Dominant In U.S. : Coronavirus Updates : NPR
£Coronavirus (COVID-19) Infection Survey, UK - Office for National Statistics

T1Denmark logs more contagious COVID variant in 45% of positive tests | Reuters
¥COVID variant first detected in UK now dominant strain in Spain

££Reporte-circulacion-variantes-al-9.04.21-PUBLICADO-FINAL.pdf (minsal.cl)

"Based on https://outbreak.info/location-reports
Yhttps://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-distribution-of-cases-data
#Manuscripts that are cited in the WHO COVID-19 Weekly Epidemiological Updates (see Special Focus Update on SARS-CoV-2 Variants of Interest and Variants of Concern, Table 3, included in every
other Weekly Epidemiological Update): https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports.

*XVE estimate presented with 99% Cls.

1.1 Inclusion criteria for VE studies

Note: All VE studies now must meet these criteria to be in the VE table:

¢ Published or preprint studies (not press release, presentations, media)
¢ Must have confidence intervals around VE, except in instances where it is not possible to calculate
*Needs to include persons with & without infection or disease and with and without vaccination (ie a proper comparison group). This

excludes case only studies (e.g., impact studies, risk of progression to severe disease (i.e. PHE)).

* No modeled comparison group nor comparison to historical cohort

*The study design should account for confounding and/or VE estimate should be adjusted or state adjustment made no difference
¢ Outcomes must be lab confirmed, not syndromic
¢ At least 90% of participants must have documented vaccination status rather than relying on recall
*VVE must be for one vaccine, not for >1 vaccine combined (with exception for studies accessing Pfizer + Moderna vaccines and studies
of heterologous schedules, but all participants included in a VE estimate should receive same brands of vaccines in the same order

¢ No significant bias that likely affects results

e Cannot include day 0-12 in unvaccinated definition
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https://www.medrxiv.org/content/10.1101/2021.02.16.21251819v1.full-text#F1
https://www.npr.org/sections/coronavirus-live-updates/2021/04/07/985079617/cdc-says-more-virulent-british-strain-of-coronavirus-now-dominant-in-u-s
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/29january2021#positive-tests-that-are-compatible-with-the-new-uk-variant
https://www.reuters.com/article/us-health-coronavirus-denmark/denmark-logs-more-contagious-covid-variant-in-45-of-positive-tests-idUSKBN2AG1H0
https://english.elpais.com/society/2021-03-25/covid-variant-first-detected-in-uk-now-dominant-strain-in-spain.html
https://www.minsal.cl/wp-content/uploads/2021/04/Reporte-circulacion-variantes-al-9.04.21-PUBLICADO-FINAL.pdf
https://outbreak.info/location-reports
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers/variants-distribution-of-cases-data
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
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¢ Cannot compare to early post vaccination to calculate VE (e.g. day 0-12 vs day 12-21)

1.2 VE Studies that do not meet criteria are listed below in case of interest:

1. Hunter P and Brainard J. Estimating the effectiveness of the Pfizer COVID-19 BNT162b2 vaccine after a single dose. A reanalysis
of a study of 'real-world’ vaccination outcomes from Israel. medRxiv. Published online 2021:2021.02.01.21250957. doi:
10.1101/2021.02.01.21250957

2. Institut National de Santé Publique du Québec. Preliminary Data on Vaccine Effectiveness and Supplementary Opinion on the
Strategy for Vaccination Against COVID-19 in Quebec in a Context of Shortage. Gouvernement du Québec. 2021:Publication No
3111. Available at: https://www.inspq.qc.ca/sites/default/files/publications/3111-vaccine-effectiveness-strategy-vaccination-
shortage-covid19.pdf.

3. Weekes M, Jones NK, Rivett L, et al. Single-dose BNT162b2 vaccine protects against asymptomatic SARS-CoV-2 infection.
Authorea. Published online Feb 24, 2021. doi: 10.22541/au.161420511.12987747/v1

4. Aran D. Estimating real-world COVID-19 vaccine effectiveness in Israel using aggregated counts. Published online Mar 4, 2021.
Available at: https://github.com/dviraran/covid_analyses/blob/master/Aran_letter.pdf.

5. Shah ASV, Gribben C, Bishop J, et al. Effect of vaccination on transmission of COVID-19: an observational study in healthcare
workers and their households. medRxiv. Published online 2021:2021.03.11.21253275. doi: 10.1101/2021.03.11.21253275

6. Jameson AP, Sebastian T, Jacques LR. Coronavirus disease 2019 (COVID-19) vaccination in healthcare workers: An early real-
world experience. Infect Control Hosp Epidemiol.:1-2. d0i:10.1017/ice.2021.171

7. Vahidy FS, Pischel L, Tano ME, et al. Real World Effectiveness of COVID-19 mRNA Vaccines against Hospitalizations and Deaths in
the United States. medRxiv. Published online 2021:2021.04.21.21255873 doi: 10.1101/2021.04.21.21255873

8. Swift MD, Breeher LE, Tande AJ, et al. Effectiveness of Messenger RNA Coronavirus Disease 2019 (COVID-19) Vaccines Against

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection in a Cohort of Healthcare Personnel. Clin Inf Dis.
Published online Apr 26, 2021:2021;ciab361. doi: 10.1093/cid/ciab361

9. Zagout A, Daghfal J, Alagad |, et al. The initial impact of a national BNT162b2 mRNA COVID-19 vaccine rollout. medRxiv.
Published online 2021:2021.04.26.21256087 doi: 10.1101/2021.04.26.21256087

10. Cavanaugh AM, Fortier S, Lewis P, et al. COVID-19 Outbreak Associated with a SARS-CoV-2 R.1 Lineage Variant in a Skilled
Nursing Facility After Vaccination Program — Kentucky, March 2021. MMWR Morb Mortal Wkly Rep. 2021;70:639-643. doi:
10.15585/mmwr.mm7017e2

11. Menni C, Klaser K, May A, et al. Vaccine side-effects and SARS-CoV-2 infection after vaccination in users of the COVID Symptom
Study app in the UK: a prospective observational study. Lancet Infect Dis. 2021; 21; 939-49. Published online April 27, 2021. doi:
10.1016/51473-3099(21)00224-3.
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12. Tang L, Hijano DR, Gaur AH, et al. Asymptomatic and Symptomatic SARS-CoV-2 Infections After BNT162b2 Vaccination in a
Routinely Screened Workforce. JAMA. Published online May 6, 2021:2021;325(24):2500-2502. doi: 10.1001/jama.2021.6564

13. Chodick G, Tene L, Rotem Ran S, et al. The Effectiveness of the Two-Dose BNT162b2 Vaccine: Analysis of Real-World Data. Clin
Infect Dis. Published online May 17, 2021:2021;ciab438. doi: 10.1093/cid/ciab438

14. Lopez Bernal J, Andrews N, Gower C, et al. Effectiveness of BNT162b2 mRNA vaccine and ChAdOx1 adenovirus vector vaccine on
mortality following COVID-19. medRxiv. Published online 2021:2021.05.14.21257600 doi: 10.1101/2021.05.14.21257218

15. Bianchi FB, Germinario CA, Migliore G, et al. BNT162b2 mRNA COVID-19 Vaccine Effectiveness in the Prevention of SARS-CoV-2
Infection: A Preliminary Report. J Infect Dis. Published online May 19, 2021:2021;jiab262. doi: 10.1093/infdis/jiab262

16. Walsh J, Skally M, Traynor L, et al. Impact of first dose of BNT162b2 vaccine on COVID-19 infection among healthcare workers in
an Irish hospital. Ir J Med Sci. Published online May 2021:1-2. doi:10.1007/s11845-021-02658-4

17. Bailly B, Guilpain L, Bouiller K, 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 [published online ahead of print, 2021 May 16]. Clin
Infect Dis. 2021;ciab446. doi:10.1093/cid/ciab446

18. Monge S, Olmedo C, Alejos B, et al. Direct and indirect effectiveness of mRNA vaccination against SARS-CoV-2 infection in long-
term care facilities in Spain. Emerg Infect Dis. 2021;27(10):2595-2603. doi: https://doi.org/10.3201/eid2710.211184
19. Yassi A, Grant JM, Lockhart K, et al. Infection control, occupational and public health measures including mRNA-based

vaccination against SARS-CoV-2 infections to protect healthcare workers from variants of concern: a 14-month observational
study using surveillance data. PLoS ONE. 2021;16(7):e0254920. doi:10.1371/journal.pone.0254920

20. Kumar S, Saxena S, Atri M, Chamola SK. Effectiveness of the Covid-19 vaccine in preventing infection in dental practitioners:
results of a cross-sectional questionnaire-based survey. medRxiv. Published online 2021 June 3.
https://doi.org/10.1101/2021.05.28.21257967

21. Shrestha NK, Nowacki AS, Burke PC, Terpeluk P, Gordon SM. Effectiveness of mRNA COVID-19 Vaccines among Employees in an
American Healthcare System. medRxiv. Published online 2021:2021.06.02.21258231. doi:10.1101/2021.06.02.21258231

22. Riley S, Wang H, Eales O, et al. REACT-1 Round 12 Report: Resurgence of SARS-CoV-2 Infections in England Associated with
Increased Frequency of the Delta Variant.; 2021.
https://spiral.imperial.ac.uk/bitstream/10044/1/89629/2/react1l_r12_preprint.pdf

23. Ben-Dov 1Z, Oster Y, Tzukert K, et al. The 5-months impact of tozinameran (BNT162b2) mRNA vaccine on kidney transplant and
chronic dialysis patients. medRxiv. Published online June 16, 2021:2021.06.12.21258813. d0i:10.1101/2021.06.12.21258813

24. Victor PJ, Mathews KP, Paul H, Murugesan M, Mammen JJ. Protective Effect of COVID-19 Vaccine Among Health Care Workers
During the Second Wave of the Pandemic in India. Mayo Clin Proc. Published online 2021.

65| Page


https://spiral.imperial.ac.uk/bitstream/10044/1/89629/2/react1_r12_preprint.pdf

B VI EneAeess (@) Word Heatth
CENTER N Organization

74

25. Chodick G, Tene L, Patalon T, et al. Assessment of Effectiveness of 1 Dose of BNT162b2 Vaccine for SARS-CoV-2 Infection 13 to 24
Days After Immunization. JAMA Netw Open. Published online Jun 7, 2021:2021;4(6):€2115985. doi:
10.1001/jamanetworkopen.2021.15985

26. Bahl A, Johnson S, Maine G, et al. Vaccination reduces need for emergency care in breakthrough COVID-19 infections: A
multicenter cohort study. medRxiv. Published online 2021:2021.06.09.21258617. doi:10.1101/2021.06.09.21258617

27. Zacay G, Shasha D, Bareket R, et al. BNT162b2 Vaccine Effectiveness in Preventing Asymptomatic Infection with SARS-CoV-2
Virus: A Nationwide Historical Cohort Study. Open Forum Infect Dis. Published online June 9, 2021:2021;8(6). doi:
10.1093/0ofid/ofab262

28. Ross C, Spector O, Tsadok MA, Weiss Y, Barnea R. BNT162b2 mRNA vaccinations in Israel: understanding the impact and
improving the vaccination policies by redefining the immunized population. medRxiv. Published online
2021:2021.06.08.21258471. doi:10.1101/2021.06.08.21258471

29. Malinis M, Cohen E, Azar MM. Effectiveness of SARS-CoV-2 vaccination in fully-vaccinated solid organ transplant recipients. Am J
Transplant. Published online June 2021. doi:10.1111/ajt.16713
30. Ramakrishnan, M., & Subbarayan, P. Impact of vaccination in reducing Hospital expenses, Mortality and Average length of stay

among COVID 19 patients. A retrospective cohort study from India. medRxiv, Published online 2021: 2021.06.18.21258798.
d0i:10.1101/2021.06.18.21258798

31. Sansone E, Sala E, Tiraboschi M, et al. Effectiveness of BNT162b2 vaccine against SARS-CoV-2 among healthcare workers. Med
Lav. Published online 15 June 2021. doi: 10.23749/mdl.v112i3.11747.

32. Mazagatos C, Monge S, Olmedo C, et al. Effectiveness of mMRNA COVID-19 vaccines in preventing SARS-CoV-2 infections and
COVID-19 hospitalizations and deaths in elderly long-term care facility residents, Spain, weeks 53 2020 to 13 2021. Euro Surveill.
2021;26(24):pii=2100452. doi: 10.2807/1560-7917.ES.2021.26.24.2100452.

33. Tanislav C, Ansari TE, Meyer M, et al. Effect of SARS-CoV-2 vaccination among health care workers in a geriatric care unit after a
B.1.1.7-variant outbreak [published online ahead of print, 2021 Jun 19]. Public Health. 2021. doi: 10.1016/j.puhe.2021.06.003

34. Jaiswal A, Subbaraj V, Wesley J, et al. COVID-19 vaccine effectiveness in preventing deaths among high-risk groups in Tamil Nadu,
India. Indian J Med Res. Accessed online ahead of print 23 June 2021. doi: 10.4103/ijmr.ijmr_1671_21.

35. Harris RJ, Hall JA, Zaidi A, et al. Effect of Vaccination on Household Transmission of SARS-CoV-2 in England. N Engl J Med.
Published online Jun 23, 2021. doi: 10.1056/NEJMc2107717

36. Hitchings MDT, Ranzani OT, Torres MSS et al. Effectiveness of CoronaVac among healthcare workers in the setting of high SARS-
CoV-2 Gamma variant transmission in Manaus, Brazil: A test-negative case-control study. medRxiv, Published online 2021 June
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Max
Days Duration of
Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
63 | Kwon et al (April USA Test-negative | 440 solid Alpha and Included BNT162b2 or Hospitalization in Unvaccinated 77 (48-90) 7+ ~16 weeks
6,2022) case control organ Delta® mRNA-1273 solid organ transplant
transplant recipient (SOTR)
recipients; Hospitalization in 92 (85-95)
1684 patients immunocompromised
with other adults
immunocom Hospitalization in 96 (94-98)
promising immunocompetent
conditions; adults
8301 Supplemental 84 (57-94)
immunocom oxygen/oxygen
petent support in SOTR
individuals Supplemental 93 (85-97)
oxygen/oxygen
support in
immunocompromised
Supplemental 97 (94-98)
oxygen/oxygen
support in
immunocompetent
62 | Yoon et al USA Prospective 3241 HCWs Omicron Excluded BNT162b2 or Documented Unvaccinated 60 (42-72) 7+ ~21 weeks
(April 6,2022) cohort specifically® mRNA-1273 infection Complete 60 (40-73)
vaccination
with two
doses
Delta Unvaccinated 91 (84-95)
specifically? Complete 86 (69-94)
vaccination
with two
doses
61 | Ranzani et al Brazil Test-negative | 1,339,986 Omicron® Included CoronaVac Symptomatic disease Complete 4(0.2-7.6) 8-59 ~6 weeks
(April 1, 2022) case control matched vaccination -14.2 (-16.7to- | 90+ ~24 weeks
pairs of with two 11.6)
adults Hospitalization or doses of 42 (19.1-58.5) 8-59 ~6 weeks
death CoronaVacat | 14.8(5.4-23.2) 90+ ~24 weeks
CoronaVac primary | Symptomatic disease | l€ast6 53.5(52.9-54.2) | 8-59 ~6 weeks
+BNT162b2 months prior 754 6(23.7-25.4) | 90+ ~24 weeks
booster 72.2 (69.9-74.4) | 8-59 ~6 weeks
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Days Duration of
Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Hospitalization or 66.9 (64.7-69) 90+ ~24 weeks
death
CoronaVac Symptomatic disease Unvaccinated 15 (12-18) 8-59 ~6 weeks
0.4 (-2.2-2.9) 60+ ~24 weeks
Hospitalization or 71.3 (60.3-79.2) | 8-59 ~6 weeks
death 65.4 (61.5-68.8) | 60+ ~24 weeks
CoronaVac primary | Symptomatic disease 56.8 (56.3-57.4) | 8-59 ~6 weeks
+ BNT162b2 34.9 (34.3-35.6) | 60+ ~24 weeks
booster Hospitalization or 85.5 (83.8-87) 8-59 ~6 weeks
death 86.1 (85-87.1) 60+ ~24 weeks
Delta® CoronaVac Symptomatic disease 59.8 (53.3-65.3) | 8-59 ~6 weeks
45.5(18.1-63.7) | 60+ ~24 weeks
Hospitalization or 80.3 (73.7-85.2) | 8-59 ~6 weeks
death 65.8 (29.7-83.4) | 60+ ~24 weeks
CoronaVac primary | Symptomatic disease 86.6 (85.9-87.3) | 8-59 ~6 weeks
+ BNT162b2 84.3 (80.9-87.2) | 60+ ~24 weeks
booster Hospitalization or 91.7 (90.4-92.9) | 8-59 ~6 weeks
death 88.4 (80.7-93) 60+ ~24 weeks
60 | Glatman- Israel Retrospective | 1,561,812 Delta, Excluded BNT162b2 Documented Unvaccinated 96.8 (96-97.5) 15-21 14 weeks
Freedman et al* cohort bo?sFer Omicron” infection: 16-59 y 77.6 (68.4-84.2) | 106-112
(March 31, 2022) recipients
aged 16+, Pocumented 93.1(91.8-94.2) | 15-21 18 weeks
and infection: 60+ y 61.3 (52.5-68.4) | 134-140
unvaccinated
controls
59 | Starrfelt et al Norway Retrospective | 4,301,995 Delta” Excluded BNT162b2 Documented Unvaccinated 75.3(72.5-77.8) | 7+ ~6.5 weeks
(March 30, 2022) cohort adults (18+y) infection
Hospitalization 95.6 (93.1-97.2)
BNT162b2 primary | Documented 68.2 (57.6-76.1)
+ mrNA-1273 infection
booster Hospitalization 73.5 (45.7-87.1)
mRNA-1273 Documented 84.9 (71.8-91.9)
infection
mRNA-1273 Documented 87.1(80.1-91.6)
primary + infection
BNT162b2 booster
58 | Hansen et al Denmark Retrospective | 3,090,833 Omicron”? Excluded BNT162b2 Documented Unvaccinated 47.9 (47.4-48.2) | 14-30 ~2 weeks
(March 30, 2022) cohort participants infection
aged 12+ 40.5 (38.9-42.2) | 121+ ~20 weeks
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Days Duration of
Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Hospitalization 88.8 (87.3-90.1) | 14-30 ~2 weeks
66.2 (61.1-70.7) | 121+ ~20 weeks
mRNA-1273 Documented 47.7 (47-48.3) 14-30 ~2 weeks
infection
37.9 (33.4-42) 121+ ~18 weeks
Hospitalization 90.2 (87.3-92.5) | 14-30 ~2 weeks
77.3 (63.1-86.1) | 121+ ~18 weeks
57 | Natarajan et al USA Test-negative | 80,287 ED/UC | Omicron” Included Ad26.COV2.S Emergency Dept/ Unvaccinated 54 (43-63) 7+ ~15 weeks
(March 29, 2022) case control encounters Urgent Care visit
and 25,244 Hospitalization 67 (52-77)
hospitalizatio
ns among Ad26.COV2.S Emergency Dept/ 79 (74-82)
aclulis ik primary + any Urgent Care visit
COVID-19 like mMRNA booster Hospitalization 78 (70-84)
illness Any mRNA primary | Emergency Dept/ 83 (82-84)
+any mRNA Urgent Care visit
booster Hospitalization 90 (88-91)
56 | Wang et al USA Test-negative | 249,070 Omicron” Included Any mRNA primary | Documented Unvaccinated 65 (63-66) 14-179 ~23.5
(March 25, 2022) case control patients +any mRNA infection weeks
booster 50 (45-55) 180+ unknown
Delta” 91 (90-92) 14-179 ~23.5
weeks
71 (67-74) 180+ XX
55 | Arbel et al Israel Retrospecitve | 563,465 older | Omicron” Excluded BNT162b2 (4 Death Complete 78 (72-83) 7+ ~5 weeks
(March 24, 2022) cohort adults (aged doses) vaccination
60+) with three
doses of
BNT162b2 at
least 4
months prior
54 | Gazitetal Israel Matched 97,499 adults | Omicron” Excluded BNT162b2(4 Documented Complete 56(53.4-58.5) 7-13 ~10 weeks
(March 24,2022) test-negative | aged 260 doses) infection vaccination 27(4.2-44.4) 63-69
case control | years Severe COVID-19 with three 82.5(70.4-89.5) | 7-27
doses of 87.1(0-98.3) 49-69
Documented BNT162b2 at | 45.9(43.6-48.1) | 7-13
infection 29.2(17.7-39) 63-69
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Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Unmatched Severe COVID-19 least 4 73.4(66.4-78.9) 7-27
multiple test months prior 86.1(73.3-92.7) | 49-69
analysis
53 | Stowe et al UK Test-negative | Overall: Omicron” Included AZD1222 primary + | Hospitalization with Unvaccinated 90.2(78.1-95.6) 7-13 ~22 weeks
(March 24, 2022) case control 115,720 BNT162b2 booster | ARI 69(50.3-80.7) 105+
cases and AZD1222 primary + | Hospitalization with 97.2(86.1-99.4) 7-13
294,265 mRNA-1273 ARI 89.2(82.5-93.3) | 36-69
controls booster
BNT162b2 primary | Hospitalization with 85.2(47.1-95.8) | 7-13
18-64 years + BNT162b2 ARI 66(44.5-79.2) 105+
booster
BNT162b2 primary | Hospitalization with 94.3(85-97.8) 14-34
+ mRNA-1273 ARI 89.8(77.9-95.3) 70+
booster
Adults aged AZD1222 primary + | Hospitalization with 85.4(73.4-92) 7-13
65+ BNT162b2 booster | ARI 86.1(82.5-88.9) 105+
AZD1222 primary + | Hospitalization with 92.9(87.7-95.9) 14-34
mMRNA-1273 ARI 91.8(85.9-95.3) | 70+
booster
BNT162b2 primary | Hospitalization with 86.4(69.1-94) 7-13
+ BNT162b2 ARI 85.2(82.1-87.7) 105+
booster
BNT162b2 primary | Hospitalization with 92.9(50.2-99) 7-13
+ mRNA-1273 ARI 97.3(90.8-99.2) 70+
booster
52 | Tenforde et al USA Case-control 7,544 Omicron® Included BNT162b2 or Invasive mechanical Unvaccinated 94(88-97) 7+ ~20 weeks
(March 25,2022) hospitalised Delta® mRNA-1273 ventilation or in- 95(91-97)
patients Alpha” primary series + hospital death 94(91-96)
BNT162b2 or
mRNA-1273
booster
51 | Altarawneh et al Qatar Test-negative | 158,484 Omicron Previously | BNT162b2 Symptomatic Unvaccinated 74.4 (63.4-82.2) | 7+ ~19 weeks
(March 22, 2022) case control individuals BA.1 infected infection
specifically® | only Hospitalization and 100 (Cl omitted)
death
mRNA-1273 Symptomatic 77.2 (38.5-91.5)
infection
Hospitalization and 100 (CI omitted)
death
Excluded BNT162b2 Symptomatic 59.5 (52.9-65.3)
infection
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Days Duration of
Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Hospitalization and 97.5 (71.7-99.8)
death
mRNA-1273 Symptomatic 56.5 (38.1-69.4)
infection
Hospitalization and 100 (CI omitted)
death
Omicron Previously | BNT162b2 Symptomatic 77.3 (72.4-81.4)
BA.2 infected infection
specifically® | only Hospitalization and 100 (Cl omitted)
death
mRNA-1273 Symptomatic 69.8 (50.1-81.7)
infection
Hospitalization and 100 (CI omitted)
death
Excluded BNT162b2 Symptomatic 52.2 (48.1-55.9)
infection
Hospitalization and 98.2 (91.9-99.6)
death
mRNA-1273 Symptomatic 52.9 (43-61.2)
infection
Hospitalization and 100 (CI omitted)
death
Omicron Previously | BNT162b2 Symptomatic 76.3 (71.7-80.1)
specifically infected infection
only Hospitalization and 100 (CI omitted)
death
mRNA-1273 Symptomatic 79.4 (66.1-87.5)
infection
Hospitalization and 100 (CI omitted)
death
Excluded BNT162b2 Symptomatic 54 (50.4-57.3)
infection
Hospitalization and 92.5 (84.4-96.3)
death
mRNA-1273 Symptomatic 61.3 (53.3-67.9)
infection
Hospitalization and 82.7 (-80.2-98.3)
death
50 | Montez-Rath et al | USA Prospective 3,576 Omicron Included BNT162b2 or Documented Unvaccinated 53 (38-65) 21+ ~14 weeks
(March 18,2022) cohort patients specifically® mRNA-1273 infection
primary series +
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Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
receiving BNT162b2 or
dialysis mRNA-1273
booster
49 | Baum et al Finland Retrospective | 897,932 older | Non-VOC, Excluded BNT162b2 (3 Hospitalization Unvaccinated 96 (95-97) 14-60 ~20.5
(March 13, 2022) cohort adults (aged Alpha, doses) 92 (89-94 61+ weeks
70+) Delta, ICU admission 97 (94-99) 14-60
Omicron® 90 (76-96) 61+
Delta® BNT162b2 primary | Hospitalization 94 (89-96) 14-60
+ mRNA-1273 59 (13-81) 61+
booster ICU admission 89 (68-96) 14-60
mMRNA-1273 Hospitalization 94 (83-98) 14-60
primary series +
BNT162b2 booster
mRNA-1273 (3 Hospitalization 98 (95-99) 14-60
doses) 93 (82-98) 61+
AZD1222 primary Hospitalization 97 (89-99) 14-60
series + 91 (33-99) 61+
BNT162b2 booster | ICU admission 48 (-297-93) 61+
AZD1222 primary Hospitalization 100 (Cl omitted) | 14-60
series + mMRNA- 42 (-319-92) 61+
1273 booster
Delta” BNT162b2 (3 Hospitalization 96 (93-98) 14-60 ~13 weeks
doses) 93 (71-98) 61+
BNT162b2 primary 73 (-8-93) 14-60
series + mRNA-
1273 booster
mRNA-1273 82 (27-96) 14-60
primary series + 100 (Cl omitted) | 61+
BNT162b2 bppster
mRNA-1273 (3 97 (48-100)) 14-60
doses) 100 (Cl omitted) | 61+
AZD1222 primary 83 (-22-98) 14-60
series + BNT162b2
booster
Omicron” BNT162b2 (3 Hospitalization 95 (94-97) 14-60 ~20.5
doses) 90 (87-93) 61+ weeks
BNT162b2 primary 94 (89-97) 14-60
series + mMRNA- 48 (-13-76) 61+
1273 booster
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Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
mRNA-1273 96 (82-99) 14-60
primary series + 100 (Cl omitted) | 61+
BNT162b2 booster
mRNA-1273 (3 97 (92-99) 14-60
doses) 92 (79-97) 61+
AZD1222 primary 98 (89-100) 14-60
series + 90 (27-99) 61+
BNT162b2 booster
AZD1222 primary 100 (Cl omitted) | 14-60
series + mMRNA- 40 (-336-92) 61+
1273 booster
48 | Shrotri et al UK Prospective 15,518 long- Alpha and Excluded BNT162b2 or Documented Unvaccinated 71.4 (49.7-83.8) | O+ 11 weeks
(March 12, 2022) cohort term care Delta” mRNA-1273 infection
facility Hospitalization 83.6 (63.4-92.7)
residents Death 98.7 (90-99.8)
AZD1222 Documented 71.4 (49-84)
infection
Hospitalization 93.3 (82.8-97.4)
Death 95.3 (79.4-98.9)
19,515 long- BNT162b2 or Documented 79.3 (70-85.7)
term care mRNA-1273 infection
facility staff Hospitalization 100 (no Cls)
AZD1222 Documented 75.9 (61.5-84.8)
infection
Hospitalization 93.4 (25.2-99.4)
47 | Buttetal* USA Retrospective | 395,686 Delta® Excluded BNT162b2 Symptomatic disease Complete 84 (78-88) 14+ 7 weeks
(March 4, 2022) cohort matched vaccination
pairs of Hospitalization with two 77 (65-85)
veterans doses of
BNT162b2 at
least 4.5
months prior
mRNA-1273 Symptomatic disease Complete 87 (83-90)
— vaccination
Hospitalization with two 94 (93-95)
doses of
mRNA-1273 at
least 4.5
months prior
46 | Norddahl et al Iceland Retrospective Omicron Excluded BNT162b2 + Documented Complete 47 (36-56) 0+ ~5.5 weeks
(March 1, 2022) cohort specifically? BNT162b2 infection vaccination
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
227,461 BNT162b2 + with two 50 (34-62)
adults (18-80 mRNA-1273 doses of
years) Delta BNT162b2 + BNT162b2 at 52 (28-69)
specifically? BNT162b2 least 6
BNT162b2 + months prior 73 (29-90)
mRNA-1273
45 | Klein et al USA Test-negative | 39,217 ED Omicron” Included BNT162b2 primary | ED or UC encounters Unvaccinated 81 (59-91) 7+ ~4 weeks
(March 1,2022) case control and UC +BNT162b2 in children aged 16-17
encounters booster years
and 1,699
hospitalizatio | Omicron or ED or UC encounters 86 (73-93)
ns among Delta” in children aged 16-17
persons aged years
5-17 years
44 | Smid et al Czech Retrospective | 8,173,828 Omicron”? Included BNT162b2 Documented Unvaccinated 58 (58-59) 14-74 ~24 weeks
(Febraury 25, Republic cohort individuals infection 24 (22-26) 75+
2022) Hospitalization 86 (84-89) 14-74
79 (74-82) 75+
mRNA-1273 Documented 61 (60-62) 14-74
infection 33 (29-38) 75+
Hospitalization 89 (84-93) 14-74
84 (72-91) 75+
Delta” BNT162b2 Documented 90 (90-91) 14-74
infection 80 (78-83) 75+
Hospitalization 98 (97-98) 14-74
96 (94-97) 75+
mMRNA-1273 Documented 93 (92-94) 14-74
infection 91 (83-96) 75+
Hospitalization 98 (97-99) 14-74
98 (86-99.8) 75+
43 | Patalon et al Israel Test-negative | 351,120 Omicron” Excluded BNT162b2 primary | Documented Complete 59.4 (54.9-63.5) | 51 ~21 weeks
(February case control individuals + BNT162b2 infection vaccination
26,2022) booster with two 16 (12.3-19.5) 144+
doses of
BNT162b2 at
least 5
months prior
42 | Monge et al Spain Retrospective | 2,083,857 Omicron” Excluded BNT162b2 primary | Documented Complete 49.7 (48.3-51.1) | 7-34 ~3 weeks
(February 14, cohort matched +BNT162b2 or infection vaccination
2022) pairs among mRNA-1273 with two
booster doses (or one
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
adults aged mRNA-1273 dose for 55.3 (52.3-58.2)
40+ primary + Ad26.COV2.S)
BNT162b2 or >3 months
mRNA-1273 prior
booster
AZD1222 primary + 58.6 (55.5-61.6)
BNT162b2 or
mRNA-1273
booster
Ad26.COV2.S 48 (42.5-53.7)
primary +
BNT162b2 or
mRNA-1273
booster
41 | Regev-Yochay Israel Open-label, 1,050 HCWs Omicron” Excluded BNT162b2 (4 Infection Complete 30 (-9 to 55) 8-29 ~2 weeks
(February 15, non- doses) vaccination
2022) randomized Symptomatic disease | with three 43 (7 to 65) 8-29
clinical trial BNT162b2 (3 Infection doses of 11 (-43 to 43) 8-23 ~1 week
doses) + mRNA- Symptomatic disease BNT162b2 at 31 (-18 to 60) 8-23
1273 least 4
(4 dose) months prior
40 | Ferdinands et al USA Test-negative | 241,204 Omicron”? Included BNT162b2, mRNA- | ED/UC encounter Unvaccinated 87 (85-88) <2 mos ~25 weeks
(February 11, case control ED/UC 1273 primary 31 (-50-68) >5 mos.
2022) encounters series + BNT162b2 | Hospitalization 91 (88-93) <2 mos.
and 93,408 and mRNA-1273 78 (67-85) >4 mos
hospitalizatio | peltan booster ED/UC encounter 97 (96-97) <2 mos.
= 89 (64-97) >4 mos
Hospitalization 96 (95-97) <2 mos.
76 (14-93) >4 mos
49 | Hayek et al* Israel Retrospective | 76,621 Delta” Excluded BNT162b2 Documented Complete 86.3 (83.4-88.6) | 7+ ~11 weeks
(January 27, cohort households infection vaccination
2022) with 181,307 with two
children doses of
primary
mMRNA series
at least 5
months prior
38 | Cerqueira-Silva et | Brazil Test-negative | 7,747,121 Gamma and | Excluded CoronaVac primary | Documented Unvaccinated 80.2 (77-82.9) 7-13 ~5 weeks
al case control individuals Delta” dose + BNT162b2 infection 82.6 (76.9-86.9) | >30
(February 9, booster Severe disease 91 (88.5-93.5) 7-13
2022) 96.8 (94.1-98.3) | >30
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Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Hospitalisation 91.2 (88.3-93.4) | 7-13
96.7 (93.9-98.2) | >30
Death 92.2 (87.4-95.2) | 7-13
97.1(90.5-99.1) | >30
Documented Complete 76.1(73.7-78.4) | 7-13
Delta® infection vaccination 84.5(81.0- 87.4) | >30
Death or with 72.4(65.5-77.9) | 7-13
hospitalizations CoronaVac 2™
dose >180 87.7 (80.5-92.3) | >30
days
Chemaitelly et al Qatar Test-negative | 138,182 Omicron Included BNT162b2 Symptomatic Unvaccinated 59.9 (51.2-67) <1 mo. ~19 weeks
(March 13, 2022) case control individuals BA.1 infections 40.5 (30.8-48.8) | 21 mo.
[Update to specifically® mRNA-1273 51.5(32.3-65.2) | <1 mo.
February 8 45.3 (17.8-63.5) | 21 mo.
preprint] Omicron BNT162b2 43.7 (36.5- 50.0) | <1 mo.
BA.2 40.2 (34.2-45.7) | 21 mo.
specifically® mRNA-1273 39.4 (24.8-51.2) | <1 mo.
41.9 (23.4-56.0) | >1 mo.
Omicron BNT162b2 49.5(44.3-54.1) | <1 mo.
specifically® 39.4(34.4-44.0) | 21 mo.
mRNA-1273 43.6(33.2-52.4) | <1 mo.
47.5(34.1-58.1) | 21 mo.
BNT162b2 Severe, critical or 90.9 (78.6-96.1) | 1-6
fatal disease weeks
90.1 (80.6-95.0) | 27
weeks
mRNA-1273 81.8 (-49.5- 1-6
97.8) weeks
100.0 (Omitted) | 27
weeks
Lauring et al* USA Test-negative | 5582 COVID- | Omicron Excluded BNT162b2, mRNA- | Hospitalization(overal | Unvaccinated 86 (77-91) 7+ ~3 weeks
(March 9, 2022) case control 19 cases and specifically? 1273 primary 1)
5962 test series + BNT162b2
[February 7,2022] negative and and mRNA-1273
syndrome Delta booster Hospitalization 94 (92-95) ~25 weeks
negative specifically? (overall)
controls Hospitalization 87 (78-92)
(immune-
compromised)
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
35 | Sritipsukho et al Thailand Test-negative | 1,118 cases Delta” Excluded CoronaVac primary | Documented Unvaccinated 86 (74-93) 7+ ~6 weeks
(February 3,2022) case control and 2,235 dose + AZD1222 infection
controls booster
CoronaVac primary 98 (87-100) ~8 weeks
dose + BNT162b2
booster
34 | Bar-Onetal Israel Retrospective | 1,138,681 Omicron” Excluded BNT162b2 Documented Complete 50 (50-53) 12+ 2 weeks
(February 1, cohort persons aged (four doses) infections vaccination 48(45-50) 3-7 days
2022) over 60 years with three post
doses at least dose 4
Severe illness 4 months 77 (59-87) 12+
prior 75(55-87) 3-7 days
post
dose 4
33 | Roberts et al USA Test-negative | 74,060 Non-VOC, Included BNT162b2, mRNA- | Documented Complete 87.3(85-89.2) 14+ ~20 weeks
(January 31,2022) case control adults Alpha, 1273 primary infection vaccination
Deltatt series + BNT162b2 | Severe with two 94(89.5-96.6)
and mRNA-1273 doses of
booster primary
mRNA series
at least 6
months prior
32 | Lytrasetal Greece Retrospective | 9100 COVID- | Non-VOC, Included BNT162b2 Intubation (15-79y) Unvaccinated 98.2(97.2-98.9 | 14+ ~12 weeks
(January 29,2022) cohort 19 Alpha, Intubation (80+ y) 97.5 (95.5-98.6)
intubations Delta” Death (15-79y) 98.3 (96.8-99.1)
and 14755 Death (80+y) 98.4 (97.4-99.0)
COVID-19
deaths in
Greece
31 | Willet et al Scotland Test-negative | 6166 Omicron Included BNT162b2 Documented Unvaccinated 43.2 (38.1-47.8) | 14+ ~11 weeks
(Janaury 26,2022) case control Omicron specifically® MRNA-1273 infection 46.3 (41.30-
cases and 51.03)
4911Delta  I"ppp BNT162b2 85.9 (84.2-87.4)
cases o
specifically® mRNA-1273 86.5 (84.8-88.0)
30 | McConeghy et al USA Nested trial 200 Nursing Deltatt Excluded BNT162b2, mRNA- | Documented Complete 50.4 (29.4-64.7) | <42 ~12 weeks
(January 28,2022) homes 1273 primary infection vaccination
series + BNT162b2 | Hospitalization with two 47.7 (-377.7-
and mRNA-1273 doses of 88.9)
booster Death primary 97.2 (88.1-100)
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Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Combined death or mMRNA series 82 (55.5-94)
hospitalization at least 6
127 VA Documented months prior 58.2(32.3-77.8)
Community infection
living centers Hospitalization 36.6 (-35.4-77.3)
Combined death or 45.8 (-15.5-79.1)
hospitalization
29 | Tenforde et al* USA Test-negative | 2952 Delta® Included BNT162b2 or Hospitalization: Unvaccinated 88 (81-93) 7+ ~16 weeks
(January 28, case control hospitalized mRNA-1273 Immunocompromised
2022) adults (18+y) Hospitalization: non- 97 (95-99) ~10 weeks
immunocompromised
28 | Spensley et al UK Prospective 1121 end Omicron Included BNT162b2 primary | Documented Unvaccinated 66 (36-81) 14+ ~15 weeks
(January 26, cohort stage kidney | specifically® + BNT162b2 infection
2022) disease booster
patients
receiving AZD1222 + 47 (2-70)
in-center BNT162b2 booster
haemo-
dialysis
patients
27 | Abu-Raddad et al | Qatar Matched 2,476,113 Omicron Excluded BNT162b2 Documented Complete 47.7 (46-49.3) 7+ ~10 weeks
(January 24,2021) retrospective | individualsin | specifically® infection vaccination
cohort Qatar Symptomatic with two 50.1 (47.3-52.8)
infection doses of 50.3 (47.5-53.0) | 14+
mRNA-1273 Documented BNT162b2 at | 54 (50.7-57.2) 7+
infection least 6-8
Symptomatic months prior | 50,8 (43.4-57.3) [ 7+
infection 50.1 (41.4-57.6) | 14+
Delta BNT162b2 Symptomatic 86.1(67.3-94.1) 14+
specifically? infection
26 | Thompson et al USA Test-negative | 222,772 ED Omicron Excluded BNT162b2 or ED or UC encounters Unvaccinated 94 (93-95) 14+ ~18 weeks
(January 21,2022) case control encounters specifically? mRNA-1273 Hospitalisation 90 (80-94)
and 87,904
hospitalizatio | Delta ED or UC encounters 94 (93-94)
n specifically? Hospitalisation 94 (93-95)
25 | Tartof et al USA Test-negative | 3730 hospital | Omicron Excluded BNT162b2 ED admission Unvaccinated | 78 (73-82) <3 mos. ~20 weeks
(January 18, case control admissions specifically? 48 (14-69) >3 mos.
2022) and ED Hospitalization 89 (83-92) <3 mos.
admissions in 90 (57-98) 2 3 mos.
Southern Delta ED admission 88 (85-91) <3 mos.
California specifically? 81 (58-91) > 3 mos.
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Booster Dose post follow up
Dominant History of Reference VE Booster after fully
# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Hospitalization 95(91-97) <3 mos.
65 (16-85) >3 mos.

24 | Young-Xu et al USA Matched 24,581 Omicron Excluded Any mRNA vaccine | Documented Unvaccinated 59(57-61) 14+ ~20 weeks
(March 13,2022) test-negative | veterans 18 specifically? infection
[Update to case control or older as Hospitalization 87(80-91)

January 18 cases and Death 94(85-98)

preprint] 372,636 Delta Documented 90(88-92)
veterans as specifically? infection

controls Hospitalization 95(91-97)

Death 96(88-99)

23 | Jara et al (January | Chile Prospective 11,174,257 Delta and Excluded CoronaVac primary | Documented Unvaccinated 78.8 (76:8-80.6) | 14+ ~11 weeks

13,2022) cohort Chilean Gamma*? series + CoronaVac | infection
residents booster Hospitalization 86.3 (83.7-88.5)
aged > 16 ICU admission 92.2 (88.7-94.6)
years Death 86.7 (80.5-91.0)
CoronaVac primary | Documented 96.3 (96:1-96-5)
series + BNT162b2 | infection
booster Hospitalization 96.1 (95.3-96.9)
ICU admission 96.2 (94.6-97.3)
Death 96.8 (93.9-98.3)
CoronaVac primary | Documented 93.2(92.9-93.6)
series + AZD1222 infection
booster Hospitalization 97.7 (97.3-98)
ICU admission 98.9 (98.5-99.2)
Death 98.1(97.3-98.6)

22 | Waxman et al Israel Retrospective | 2,412,755 Delta” Excluded BNT162b2 Hospitalization Complete 89 (87-91) 7+ ~15.5
(January 11, cohort members of vaccination weeks
2022) Clalit Health with two

Services aged doses of

16+ BNT162b2 at
least 5
months prior

21 | Spitzer et al* Israel Prospective 1928 Delta” Excluded BNT162b2 Documented Complete 93 (80-98) 7+ ~4 weeks
(January 10, cohort healthcare infection vaccination
2022) workers at a Symptomatic with two 93 (75-98)

tertiary infection doses of

medical Asymptomatic BNT162b2 at 92 (52-99)
center in Tel infection least 1 month

Aviv prior

20 USA Test-negative | 26,683 cases | Omicron Included mRNA-1273 Documented Unvaccinated 70 (68-71.9) 14+ 8 weeks

case control and 109,662 specifically® infection: All 71.6 (69.7-73.4) | 14-60 ~6.5 weeks
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Tseng et al* controls 47.4 (40.5-53.5) | >60 8 weeks
(February 21, among Kaiser Hospitalization: All 99.2 (76.3-100) 14+
2022) Permanente Documented 29.4 (0.3-50) 14+
Southern infection: Immuno-
[update from California compromised
January 21 members Delta Documented 94.5(92.9-95.7) | 14+ 8 weeks
preprint] aged 18+ specifically? infection: All 93.7 (92.2-94.9) | 14-60 ~6.5 weeks
86 (78.1-91.1) >60 8 weeks
Documented 70.6 (31-87.5)
infection: Immuno-
compromised
Hospitalization: All 99.7 (96.5-100)
19 | Tanetal* Singapore | Retrospective | 703,209 Deltalt Excluded BNT162b2 primary | Documented Complete 73 (72-75) 12+ ~6 weeks
(February cohort individuals series + BNT162b2 | infection vaccination
11,2022) aged 60 years booster Symptomatic disease with two 72 (71-74)
and above Severe disease doses of 95 (92-97)
[Published version BNT162b2 primary | Documented BNT162b2 82 (77-86)
of January 5,2022 series + MRNA- infection primary series
preprint] 1273 booster Symptomatic disease | atleast5 82 (76-87)
Severe disease months prior 92 (44-99)
mRNA-1273 Documented 86 (81-90)
primary series + infection
mRNA-1273 Symptomatic disease 85 (79-89)
booster
mRNA-1273 Documented 90 (73-96)
primary series + infection
BNT162b2 booster | Symptomatic disease 90 (69-97)
18 | Buchan et al Canada Test negative | 16,087 Omicron Excluded mMRNA primary + Symptomatic disease Unvaccinated 60 (55-65) 7+ ~9 weeks
(January 28,2022) case control Omicron- specifically® BNT162b2 booster
positive mRNA primary + 65 (55-72)
[Update to cases, 4,261 mRNA-1273
January 1 pre- Delta-positive booster
print] cases, and mRNA primary + Severe disease 95 (87-98)
114,087 test- BNT162b2 booster
negative mRNA primary + 93 (74-98)
controls mMRNA-1273
booster
Delta mRNA primary + Symptomatic disease Unvaccinated 97 (96-98)
specifically” BNT162b2 booster
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
mMRNA primary + 97 (95-98)
mRNA-1273
booster
mRNA primary + Severe disease 99 (98-99)
BNT162b2 booster
mRNA primary + 100 (98-100)
mRNA-1273
booster
17 | Gray et al South Test-negative | 69,092 HCWs | Omicron” Excluded Ad26.COV.2 Hospitalization Unvaccinated 63 (31-81) 0-13 ~13 weeks
(December Africa case control 84 (67-92) 14-27
29,2021) 85 (54-95) 1-2
months
16 | Lustig et al Israel Prospective 12,413 HCW Delta” Excluded BNT162b2 Documented Complete 85.6 (79.2-90.1) | 10+ ~7 weeks
(December 21, cohort in alarge infection vaccination
2021) tertiary care with two
center doses of
primary series
at least 5
months prior
15 | Amir et al Israel Quasi- 348,468 Delta” Excluded BNT162b2 Documented Individuals 73.4 (67.1-78.9) | 14+ ~4 weeks
(December 21, experimental | individuals infection aged 12-14
2021) aged 16-18 recently
(booster vaccinated
group) and (<60 days)
361,050 with 2 doses
individuals Unvaccinated | 96.2 (94.8-97.2)
aged 12-14 individuals
recently fully aged 16-18
vaccinated
14 | Hansen et al Denmark Retrospective | 41,684 Omicron Excluded BNT162b2 Documented Complete 54.6 (30.4-70.4) | 1-30 ~4 weeks
(December cohort Danish specifically® infection vaccination
23,2021) residents Delta BNT162b2 with two 81.2 (79.2-82.9)
aged 212 specifically? mRNA-1273 doses of 82.8 (58.8-92.9)
years primary series
(booster at least 140
analysis days prior, for
among 60+ 60+ year olds
years only)
13 USA Retrospective | 3,133,075 Delta Included BNT162b2 Documented Unvaccinated 88 (86-89) 14+ ~12 weeks
matched individuals > specifically® infection
cohort 18 years Hospitalization 97 (95-98)
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
Tartof et al Documented Complete 75 (71-78)
(February 14, infection vaccination
2021) Hospitalization with two doses | 70 (48-83)
of primary
[Updated from series at Iea§t
December 21 6 months prior
preprint]
12 | Berecetal Czech Retrospective | 6,287,356 Delta® Included BNT162b2 primary | Documented Complete 92 (91-92) 7+ ~8 weeks
(December Republic cohort individuals series + BNT162b2 | infection vaccination
12,2021) booster with two
mRNA-1273 doses of 94 (91-96)
primary series+ primary series
BNT162b2 booster at least 6-8
AZD1222 primary months prior 82 (68-90)
series + BNT162b2
booster
BNT162b2 primary 92 (88-95)
series+ mRNA-
1273 booster
mRNA-1273 94 (91-95)
primary series +
mRNA-1273
booster
AZD1222 primary 91 (63-98)
series+ mMRNA-
1273 booster
11 | UKHSA/Andrews England Test-negative | 760,647 Omicron Included BNT162b2 primary | Symptomatic disease Unvaccinated 68.7 (67.9-69.5) | 2-4 ~14 weeks
et al (January 14, case control Omicron specifically”? series + BNT162b2 weeks
2022) cases, booster 50.1 (49-51.2) 10+
236,023 Delta weeks
cases, and BNT162b2 primary 74.7 (73.7-75.7) | 2-4
[Update to Dec test negative series + mMRNA- weeks
31,2021 controls aged 1273 booster 65.3 (63.1-67.4) | 5-9
briefing] 18+ weeks
AZD1222 primary 62.7 (62-63.4) 2-4
series + BNT162b2 weeks
booster 44.1 (42.2-45.9) | 10+
weeks
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# Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
AZD1222 primary 70.3 (69.5-71) 2-4
series + mMRNA- weeks
1273 booster 61.6 (60-63.1) 5-9
weeks
mRNA-1273 67 (63-70) 2-4
primary series + weeks
BNT162b2 booster
mRNA-1273 68 (64-72) 2-4
primary series + weeks
mRNA-1273
booster
Delta BNT162b2 primary 95.2 (94.9-95.5) | 2-4
specifically? series + BNT162b2 weeks
booster 90.2 (89.6-90.8) | 10+
weeks
BNT162b2 primary 96.8 (96.2-97.3) | 2-4
series + mMRNA- weeks
1273 booster 94.7 (92.7-96.2) | 5-9
weeks
AZD1222 primary 95.4 (95.2-95.7) | 2-4
series + BNT162b2 weeks
booster 88.5 (87-89.7) 10+ wee
ks
AZD1222 primary 97.1(96.8-97.4) | 2-4
series + mMRNA- weeks
1273 booster 94.9 (93.6-95.9) | 5-9
weeks
mRNA-1273 97.3(91.5-99.1) | 2-4
primary series weeks
+BNT162b2
booster
mRNA-1273 95.8 (88.8-98.4) | 2-4
primary series + weeks
mRNA-1273
booster
10 | Arbel et al Israel Prospective 843,208 Delta® Excluded BNT162b2 primary | Death Receipt of 2 90 (86-93) 7-54 ~8 weeks
(December cohort individuals series + BNT162b2 doses at least
8,2021)* booster Documented 5 months 83 (82-94)
infection prior
9 Goldberg et al Israel Retrospective Delta® Excluded 16-39: Documented Receipt of 2 91 (90.1-91,3) 12+ ~8 weeks
cohort infection doses at least
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Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
(December 5, 5.7 million BNT162b2 primary | 40-59: Documented 5 months 89 (88.3-89.3)
2021) Israeli series + BNT162b2 | infection prior
individuals booster 60+: 82.2 (81.5-82.8)
Documented
infection
Sharma et al USA Matched 129,130 Deltalt Included BNT162b2 primary | Documented Receipt of 2 45.7 (37.9-52.5) | O+ ~7 weeks
(November 30, retrospective | matched series + BNT162b2 | infection doses at least
2021) cohort pairs of booster Hospitalization 180 days prior | 44.8 (26.6-58.4)
veterans who
received a mRNA-1273 Documented 46.6 (36.4-55.3)
second dose primary series + infection
at least 6 mRNA-1273 Hospitalization 50.0 (26.2-66.1)
months prior booster
Andrews et al England Test-negative | 462,591 Deltaft Included BNT162b2 primary | Symptomatic disease Complete 84.5(83.7-85.3) | 14+ ~7.5
(December 17, case control adults aged (if >90 series + BNT162b2 vaccination weeks
2021) 50+ years in days prior) | booster with two
England AZD1222 primary doses of 89.1 (88.3-89.9)
[Update to series + BNT162b2 primary series
November 15, booster at least 140
2021 Preprint] days prior
BNT162b2 primary Unvaccinated 94.3 (93.9-94.6)
series + BNT162b2 individuals
booster
AZD1222 primary 93.8(93.3-94.3)
series + BNT162b2
booster
Barda et Israel Retrospective | 1158269 Delta® Excluded BNT162b2 primary | Documented Complete 88 (87-90) 7+
al*(October 29, cohort Israeli series + BNT162b2 | infection vaccination
2021) individuals booster Symptomatic disease | with two 91 (89-92) ~7 weeks
Hospitalization doses at least | 93 (88-97)
Severe disease 5months ago | 92 (82-97)
Death 81 (59-97)
Saciuk et al* Israel Retrospective | 947,131 Delta” Excluded BNT162b2 primary | Documented Complete 89.1(87.5-90.5) | 7+ 10 weeks
(November 2, cohort persons fully series + BNT162b2 | infection vaccination
2021) vaccinated at booster with two
least 6 doses at least
months prior 5 months
(Jan-Feb prior
2021) among
active
members of
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https://www.medrxiv.org/content/10.1101/2021.11.29.21266777v1.full-text
https://khub.net/documents/135939561/338928724/Effectiveness+of+BNT162b2+COVID-19+booster+vaccine.pdf/330374ad-970c-42bb-8461-7c1ec57c403b?t=1639651397520
https://khub.net/documents/135939561/338928724/Effectiveness+of+BNT162b2+COVID-19+booster+vaccine.pdf/330374ad-970c-42bb-8461-7c1ec57c403b?t=1639651397520
https://khub.net/documents/135939561/338928724/Effectiveness+of+BNT162b2+COVID-19+booster+vaccine.pdf/330374ad-970c-42bb-8461-7c1ec57c403b?t=1639651397520
https://www.sciencedirect.com/science/article/pii/S0140673621022492?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673621022492?via%3Dihub
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiab556/6415586
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Booster Dose post follow up
Dominant History of Reference VE Booster after fully
Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
the Maccabi
HMO
Hardt et al North and | Randomized- | 14,492 Non-VOC, Unknown Ad26.COV2.S Documented Complete 51.1(29.5-66.5) | 7+ ~8 weeks
(January 31,2022) | South placebo participants Alpha, Delta primary series + infection vaccination
America, control trial in the per- Ad26.COV2.S Asymptomatic one dose 34.2 (-6.4-59.8)
Africa, Asia protocol booster dose infection
and analysis Moderate 70.7 (45.5-85.2)
Europe Symptomatic
infection
Moderate and 75.2 (54.6-87.3)
severe/critical
infection
Alpha? Documented 94.2 (62.9-99.9)
Mu? infection 63.1(-27.9-
91.6)
Bar-Onetal * Israel Retrospective | 4,629,865 Delta” Excluded BNT162b2 primary | 16-29 y: Documented | Complete 94.2 (93.6-94.9) | 12+ ~3.5
(December 8, cohort Israeli series + BNT162b2 | infection vaccination weeks
2021) , residents booster 3039 y: Documented | Wit two 88.6 (87.8-89.5) ~45
[Published version (164) who . . doses at least
infection weeks
of October 7 pre- had been 5 months
print] fully 40-49 y: Documented | prior 89.7 (89.1-90.4) 5 weeks
vaccinated at infection
least 5 50-59 y: Documented 91.8 (91.2-92.4) 6 weeks
months prior infection
60+ y: Documented 91.9 (91.6-92.2) 8 weeks
infection
40-59: Severe disease 95.4 (90.6-97.8) 6 weeks
60+: Severe disease 94.5 (93.4-95.3) 8 weeks
60+: Death 93.2 (89.4-95.7)
Patalon et al* Israel Test-negative | 306,710 Delta® Excluded BNT162b2 primary | Documented Complete 85 (83-86) 14-20 ~7 weeks
(November 30, case control Israeli adults series + BNT162b2 | infection vaccination
2021) > 40 years booster with two
[Update to with either 2 doses at least | 86 (85-87) 28-65
August 31 or 3 doses 5 months
preprint] Matched Documented prior 87 (85-88) 14-20
case-control infection
83 (82-85) 28-65
Hospitalization 92 (87-95) 14-20
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https://www.medrxiv.org/content/10.1101/2022.01.28.22270043v1.full.pdf
https://www.nejm.org/doi/10.1056/NEJMoa2115926
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2786890
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Days Duration of
Booster Dose post follow up
Dominant History of Reference VE Booster after fully
Reference (date) | Country Design Population Variants COVID Vaccine Product Outcome Measure group % (95%Cl) dose vaccinated
97 (95-98) 28-65
Bar-On et al* Israel Retrospective | 1,144,690 Delta® Excluded BNT162b2 primary | Documented Complete 92 (90-93) 12+ ~3 weeks
(October 7,2021) cohort series + BNT162b2 | infection vaccination
[Update to booster Severe disease with two 94 (91-96)
August 31 doses at least
Preprint] 5 months
prior

*Bar-On et al presented adjusted risk difference instead of VE

2.1 Booster studies that do not meet criteria

1. Bomze D, Sprecher E, Gamzu R. Effect of a nationwide booster vaccine rollout in Israel on SARS-CoV-2 infection and severe illness in
young adults. Travel Med Infect Dis. Published online 2021 October 30. doi: https://doi.org/10.1016/j.tmaid.2021.102195
2. Lippi G & Mattiuzzi C. Primary COVID-19 vaccine cycle and booster doses efficacy: analysis of Italian nationwide vaccination campaign.
Research Square. Published online November 30, 2021. doi: 10.21203/rs.3.rs-1116534/v1
3. Mattiuzzi, C., & Lippi, G. Efficacy of COVID-19 vaccine booster doses in older people. ResearchSquare. Published online 2021 December
20. doi: https://doi.org/10.21203/rs.3.rs-1185254/v1
4. Robles-Fontan, M. M., & Irizarry, R. A. (2021). Effectiveness of different booster regimens for preventing infection and adverse outcomes

in Puerto Rico. MedRxiv, Published online 2021 December 21. https://doi.org/10.1101/2021.12.19.21268070

5. Chadeau-Hyam M, Eales O, Bodinier B, 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.

MedRxiv, Published online 2021 December 16. https://www.medrxiv.org/content/10.1101/2021.12.14.21267806v1.
6. Sheikh A, Kerr S, Woolhouse M, et al. Severity of Omicron variant of concern and vaccine effectiveness against symptomatic disease:
national cohort with nested test negative design study in Scotland. University of Edinburgh. Published online 22 December 2021.
https://www.research.ed.ac.uk/en/publications/severity-of-omicron-variant-of-concern-and-vaccine-effectiveness-.
7. Lippi G & Mattiuzzi C. Real-world analysis of age-dependent efficacy ofCOVID-19 vaccination. Research Square. Published online 12
January, 2022. doi: https://doi.org/10.21203/rs.3.rs-1248612/v1.
8. LewnardJ A, Hong V X, Patel M M, et al. Clinical outcomes among patients infected with Omicron (B.1.1.529) SARS-CoV-2 variant in
southern California. medRxiv. Published online 2022 January 11. doi: https://doi.org/10.1101/2022.01.11.22269045.
9. McKeigue PM, Porter D, Hollick R, et al. Risk of severe COVID-19 in patients with inflammatory rheumatic diseases treated with
immunosuppressive therapy in Scotland. medRxiv. Published online 2022 February 14. doi:
https://doi.org/10.1101/2022.02.13.22270898.

114 |Page



https://www.nejm.org/doi/10.1056/NEJMoa2114255
https://doi.org/10.1016/j.tmaid.2021.102195
https://doi.org/10.1101/2021.12.19.21268070
https://www.medrxiv.org/content/10.1101/2021.12.14.21267806v1
https://doi.org/10.21203/rs.3.rs-1248612/v1
https://doi.org/10.1101/2022.01.11.22269045
https://doi.org/10.1101/2022.02.13.22270898
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10. Shen C, Risk M, Schiopu E, et al. Efficacy of COVID-19 vaccines in patients taking immunosuppressants. Annals of the Rheumatic
Diseases Published Online First: 23 February 2022. doi: 10.1136/annrheumdis-2021-222045.

11. Wan J, Cazer C L, Clarkberg M E, et al. Boosters protect against SARS-CoV-2 infections in young adults during an Omicron-predominant
period. medRxiv. Published online 2022 Mar 9. https://doi.org/10.1101/2022.03.08.22272056.

12. Korves C, lzurieta H S, Smith J, et al. Relative effectiveness of booster vs. 2-dose mRNA Covid-19 vaccination in the Veterans
Health Administration: Self-controlled risk interval analysis. medRxiv. Published online 2022 Mar 18.
https://www.medrxiv.org/content/10.1101/2022.03.17.22272555v1.

13. Kirsebom FCM, Andrews N, Stowe J, et al. COVID-19 vaccine effectiveness against Omicron BA.2 variant in England. medRxiv.Published
online 2022 March 24. 2022. d0i:10.1101/2022.03.22.22272691

14. Taylor CA, Witaker M, Anglin O, et al. COVID-19-associated hospitalizations among adults during SARS-CoV-2 Delta and Omicron variant
predominance, by race/ethnicity and vaccination status — COVID-NET, 14 states, July 2021-January 2022. Morb Motal Wkly Rep.
2022;71:466-473. doi:http://dx.doi.org/10.15585/mmwr.mm7112e2

15. Kiss Z, Wittmann |, Polivka L, et al. Nationwide effectiveness of first and second SARS-CoV-2 booster vaccines during the Delta and
Omicron pandemic waves in Hungary (HUN-VE 2 Study). medRxiv. Published online 2022 March 30. d0i:10.1101/2022.03.27.22273000

16. Perumal N, Steffen A, Altmann D, et al. Effectiveness of mRNA booster vaccination against mild and severe COVID-19 during Delta and
Omicron variant circulation in Germany: An analysis of national surveillance data. SSRN. Pulished online 2022 April 1.
https://dx.doi.org/10.2139/ssrn.4072476

17. Nyberg T, Ferguson NM, 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. Lancet. 2022;399(10332):1303-1312. doi: February 4. doi:
https://doi.org/10.1016/50140-6736(22)00462-7

18. Mielke N, Johnson S, Bahl A. Boosters reduce in-hospital mortality in patients with COVID-19: An observational cohort analysis. Lancet
Reg Health Am. 2022 Apr;8:100227. doi: 10.1016/j.1ana.2022.100227

19. Bansal D, Abdulmajeed J, Yassin E, et al. COVID-19 mRNA vaccine effectiveness against severe disease. SSRN. Pulished online 2022 April
4. https://ssrn.com/abstract=4074663
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3. Duration of Protection Studies

These are studies that assess duration of protection criteria as outlined above along with those studies that do not meet aforementioned criteria
that are relevant to evaluating duration of protection. Some of these studies are also in the above table but duplicated here for ease.

We would like to highlight
It is currently challenging to disentangle any apparent reduction in VE over time due to waning immunity from reduction due to immune

escape by the Delta variant.

Countries have implemented different dose intervals and vaccination strategies that can make comparisons across studies challenging.

Persons who are vaccinated early in a program are different than those who are vaccinated later. For example, many who were
vaccinated early were those at highest risk, and this could confound the results. Some of the older individuals also might have some
degree of immunosenescence.

# Reference (date) | Country Population Dominant Vaccine product Study Period Descriptive Findings
Variants
138 | Glatman- Israel 16+ year olds Delta> Comirnaty September 6, 2021- Cohort study by linking administrative databases evaluate VE of 3™ dose versus 0 doses against
Freedman et al Omicron January 1, 2022 infection over time. A=16-59 year olds; B=60+ year olds.
(March 31, 2022) AL
£n
B 100
i
£x
T recks after boosterdose
137 | Buchan et al Canada 12-17 year olds Delta> Comirnaty November 22, 2021- TND conducted by linking adminsitrative databases evaluating VE against symptomatic infection
(April 7, 2022) Omicron March 6, 2022 and severe disease.
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http://medrxiv.org/content/early/2022/04/07/2022.04.07.22273319.abstract

& VACCINE AccEss (@) Yord Health
¥p¢Y Organization
CENTER NS Org
A. Symptomatic infection B. Severe outcomes (hospitalization or death)
100 & . 100
- L
80 f 80
£ g
§ €0 g 80
% 40 g 40
: H
§ 2 L
0 o
v e i e oe 75 et 12017 Over 27
Crrw ioee somoad dove Dars since thd dose Ders shoon sosomd dove
Fabiani et al Italy 60+ and other Delta Comirnaty July 19, 2021- Cohort study among vaccine recipients comparing time intervals to day 4-10 post dose 1. Paper
(April 6, 2022) priority groups (e.g. mRNA-1273 December 12, 2021 contains data stratified by priority groups.
hcws) ChAdOx1 Any SARS-CoV-2 infection’ Severe COVID-19"
No. Incidenc Adjusted No. Incidenc Adjusted
Ad26.COV2.S Cases eper VE'(%)(95% Case  eper VE'(%)
100,000 CiI) s 100,000 (95% Cl)
PD PD
Total
4-10 days since 1st dose (reference) 608 112 ref. 115 2.2 ref.
>2 wks. after 1st dose to <2 wks. after 2nd 7,451 6.7 29.3(16.3 767 0.7 59.5 (49.4
3-13 wks. after completion of primary series 24,09 3.3 67.2 (625 1,406 02 895 (86.1
14-18 wks. after completion of primary series 25,56 4.9 51.4(43.6 2,041 0.4 82.7 (76.5
19-26 wks. after completion of primary series 6390 8.6 29,4 (155 4366 07 759 (663
>26 wks. after completion of primary series 56,69 125 12.2(-4.7 3,912 11 65.3 (503
3-10(8)e wks. after booster dose 4,319 43 76.1(70.4 171 0.4 93.0 (90.2
Bansal et al Qatar General population Alpha, Beta, Comirnaty January 1, 2021- Matched case-control among all cases in Qatar, looking at progression to ICU. VE 89% (95% Cl, 85
(April 6, 2022) Delta, mRNA-1273 February 20, 2022 to 92) between 0-4 months post the second dose. VE 91%; 95% Cl 84 to 95) between 4 -6 months
Omicron (but ChAdOx1 (1.6% after the second dose; VE 90%; 95% Cl 84 to 94)) at 6 to 9 months after the second dose.
no omicron of all vaccinated)
specific
estimate)
Florentino et al Brazil, 12-17 year olds Delta> Comirnaty Brazil: September 8, TND study against symptomatic and severe disease.
(April 5, 2022) Scotland Omicron 2021-March 8, 2022
Scotland:
August 6, 2021-
March 1, 2022
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https://ssrn.com/abstract=4074678

J

INTERNATIONAL
VACCINE ACCESS

\‘f‘l@ World Health
K@Y Organization

]
CENTER =<
A B
. Symptomatic Infection - Delta - Brazil o ‘Symptomatic Infection - Delta - Scotland
. 0 ® o . ¢t T
to o ¢ fw
H :
£ o $ 5o ® +
2 »
L )
S TR W oh ww mu @w we T WT & oh ww Ae @n 6w
" - eroes. ety
c D
Symptomatic Infection - Omicron - Brazil Symptomatic Infection - Omicron - Scotland
-
80 - ]
¢
;— 0 o @ ; @ +
3 ] g $
Hp el b :
20- + o [ © ° 20- l
o-— - ¢ T T T T T T T
s 7= k= e
Severe Outcomes - Omicron - Brazil
1004
801 oD + q> q) q) q)
ES
& 601
2
Q
w m
w40
g I
C T T T T T T T T T
0:6 713 14+ 013 14:27 28:41 4255 56:69 70:83 84:97 98+
Days post Days post
1st dose 2nd dose
Bar-On et al Israel 60+ year olds Omicron Comirnaty January 10-March 2, Relative VE comparing 4*" to 3™ dose.
(April 5, 2022) 2022
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6.0
= 55
5 e Severe
r § 45 illness
-
38
ER R
ﬁg 3.0
= 25 }
2.0+ . ] Confirmed
154 } - L ']
1.0 . * X
Internal Week 4 Week 5 Week 6 Week 7 Weok 3
© | days 22-28) (days 29-35) (days 36-42) (days 43-49) s 50-56)
Time Since Dose 4
132 | Perumal et al Germany 12+ year olds Delta, Comirnaty November 8, 2021- Analysis of surveillance data with comparison to aggregate vaccination data to calculate the VE
(April 1, 2022) Omicron mRNA-1273 February 13, 2022 against symptomatic disease, hospitalization, and severe disease. (Note unable to adjust for many
confounders).
Table 3: Effectiveness of booster vaccination against symptomatic SARS-CoV-2 infection and COVID-
19-associated hospitalizations and severe illness during dominant circulation of the Omicron variant
in Germany, CW52/2021-06/2022, by age group and time interval.
218 years
12-17 years
n 1859 years we0years
(Cnseg VE(95%.C1) (EnsE:: VE(esnCl) (Cnseg VE(o5%.C) (Cas(l: VE(os%ay
‘Symptomatic infection
Unvaccinated 46,544 Ref. | 166,565 Ref.| 147,877 Ref. | 18,688 Ref.
Soosted 2565 | 553 (85.2-902) | 156,215 | 697 (65:2-736] | 131,523 | 674 (525-718) | 26958 | 516 (772-85:2)
Boosted, by time interval
<4 weeks 1,694 | 897 (881-91-1) 42,311 | 787 (75-8-813) 37,326 | 774 (74-6-79-9) 4,985 | 87-8(86:0-89-4)
10 s wesle 51| saa(s11873)| 7602|655 (521.694)| 64954 | 529 (592.669) | 11,594 13795832
Frepr— } NC| 37876 | 567 00625 | 25713 | 511 @as-572)| 8163 764 (734-790)
12 to <16 weeks NC NC NC| 2,267 750(697-73-5)
Hospitalization
Unvaccinated 222 Ref. 5,325 Ref. 2,404 Ref. 2,921 Ref.
Soostea o|o0sesasse)| 150|otapasose| su7|meesocas| 90s|osamesaro
Boosted by time interval
<4 weeks 6| 91-4(852-956) 351 | 964 (94-9-97-6) 180 | 937 (92-3-95-0) 171 977 (97-0-98-3)
410 <8 weeks 3| 83-9(662-939) 580 | 94-8(93-0-96-1) 279 | 886 (86-5-90-5) 301 | 967 (95-9-97-4)
Propr— ; NC| 409 |staaosen)| 158 |7iraszo)| 21| seaae-ess)
12 to <16 weeks NC NC NC 182 | 856 (81-3-89-1)
Severe illness
frm— s Rt | 1o ) Ret | 12 et
Soosted o NC|  2m|siseessea|  2|weamrasea| 2m|s7eiosen
Boosted by time interval
<4 weeks NC - NC NC 39 | 98-8(98-2-99-2)
10 s weste e - e nc| 73|esierasen
Frepr— } w| - e } | a| 973 @s0-082)
12 to <16 weeks NC - NC NC 62 | 87-9(83-1-91-6)
131 | Ranzanietal Brazil 18+ year olds Delta, Coronavac September 6, 2021- TND study linking adminsitrative databases. Note booster dose VE is a relative VE (compared to
(April 1, 2022) Omicron Comirnaty March 10, 2022 primary series recipients) while primary series VE is compared to unvaccianted.
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Starrfelt et al Norway 18+ year olds Delta Comirnaty July 15-November Cohort study conducted by linking adminsitrative databases.
(March 30, 2022) mRNA-1273 30, 2021
ChAdOXl Vaccine effoctiveness
100 % B i T
. Py by
{ - { !
50 % -
‘
t = |nfection
4 = Hospitalization
IcU
* = Death
0%
T T T T T T T T
26 e mms mm o om |
Weeks after dose 1 Weeks after dose 2 Weeks after dose 3 Reinfection
Hansen et al Denmark 12+ year olds Omicron Comirnaty December 28, 2021- Cohort study by linking administrative databases. (first column Pfizer, second Moderna)
(March 30, 2022) mRNA-1273 February 15, 2022
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P ) |
Days since Rajused VE Adued Ve
Outcome vaccination (95% Q) (95% C1)
Not vaccinated (ref)
Protection against it iopaiagad
Infection 31-60 27.1(245;29.6)
61-90 26.8(238:29.6)
after 2 doses

91120 233213, 255)
1214 132(123;142)

Protection against A0 2arse data
hospitalisation L
after 2 doses. 619
91-120
121+
Not vaccinated reh)
Protection against 47.7(47.0; 48.3)
infection after 3 31-60 455(449;462)
doses 6190 435(422;447)
91-120 369 (34.5;389)
121+ 37.9(33.4;42.0)

Not vaccinated

Protectionagainst 1 o0 5)
hospitalisation - ) 9
e 1% 5:904) | 349(83.1:865)
91120 836(77.7,880) | 790(765:813)
1210 773(63.1:361)  |_662(611:707)

128 | Priceetal USA 5-18 year olds Delta> Comirnaty July 1, 2021-February | TND study at 31 hospitals.
(March 30, 2022) Omicron 17, 2022 - scemaed Case Vacansed oo scan Eecveness
no. of patients/total no. (%)
63/543 (12) - 83 (7710 88)
59/375 (16) i - 82 (7410 88)
33/684 (5) ! - 92 (89 to 95)
H - 93 (89 to 95)
—\  92(80t097)
s9/234 (38) [ — 0 1050)
35/180 (19) —_—— 43(-1t068)
52/197 (26) :—-I— 38 (-3to 62)
11 yr of
on-predom 20267 (7) 50/27¢ B ; : ‘_!‘_ 68 (4210 82)
127 | Venetietal Norway 12-17 year olds Delta> Comirnaty August 24, 2021- Cohort study of 12-17 year olds evaluating VE against infection based on linking adminiistrative
(March 25, 2022) Omicron January 16, 2022 databases.
Age 12-15 years @ 16-17 years
b) Delta infections, ¢) Omicron infections,
25 August 2021 to 16 January 2022 26 November 2021 to 16 January 2022
) | o o . 100
"¢
¢ o ¢ ‘ + +
A ' ‘ | |
‘ ]
L ]
-100
Days after dose 1 Days after dose 2 Days after dose 1 Days after dose 2
126 | Wangetal USA General population Delta> Comirnaty October 1, 2021- TND study at Cleveland Clinic evaluating risk against infection (top table, note this can be
(March 25, 2022) Omicron mRNA-1273 January 31, 2022

converted to VE by subtracting the OR from 1) and death (bottom table, not this is among cases
only and thus is VE against progression of infection to death).
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Patients Positive 0dds Ratio
(95% Cl)
Delta Period
Unvaccinated 61,198 16,185 (26%)
Dose 2
2180 days 35,931 8,737 (19%) 0.47 (045 10 0.48)
< 180 days 15,028 1,654 (11%) 0.30(0.28 10 0.32)
Dose 3
> 180 days 2,390 294 (12%) 0.29(0.26 10 0.33)
<180 days 11,170 521 ( 5%) 0.09(0.08 0 0.10)
Other vaccination 8,049 1,610 (20%) 0.52(0.55 10 0.59)
Prior infection 8,386 565 (14%) 0.23(0.21100.25)
Omicron Period
Unvaccinated 38,858 17,614 (45%)
Dose 2
2180 days 27,318 13,306 (49%) 0.93/(0:80 10 0.96)
<180 days 7.857 3,179 (40%) 0.74{0.70 10 0.78)
Dose 3
>180 days 2,450 T11(29%) 0.50 {0.45 10 0.55)
<180 days 31,467 7,482 (24%) 0.35(034100.37)
Other vaccination 7.354 2,931 (40%) 0.71 (067 10 0.75)
Prior infection 9,618 3,117 (62%) 0.61{0.58 10 0.64)
Variable Delta Variant Omicron Variant
Hazard Ratio (95 Cl) Hazard Ratio (95 CI)
Vaccination status
Unvaccinated Reference Reference
Dose 2 = 180 days 0.43 (0.29 to 0.64) 0.43 (0.25 t0 0.74)
Dose 2 < 180 days 0.42 (0.34 t0 0.51) 0.40(0.32to 0.51)
Dose 3 = 180 days 0.77 (0.53 10 1.13) 0.23 (0.17 t0 0.31)
Dose 3 < 180 days 0.24(0.11 t0 0.54) 0.15 (0.06 to 0.40)
Other vaccination 0.87 (0.64 to 1.19) 0.74 (0.53 to 1.04)
15 | Ngetal Singapore Contacts of cases Delta Comirnaty March 1-August 31, Cohort study looking at transmission in households of cases.
(March 24, 2022) mRNA-1273 2021 12 §12 cie
g , 2, % 44
§ 1 i § 1 E 1
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124 | Kirsebom et al England General population Omicron Comirnaty January 17-February TND study comparing VE against symptomatic disease with BA.1 vs BA.2
(March 24, 2022) (BA.1vs BA.2) MRNA-1273 17,2022 Vaccine effectiveness against symptomatic disease after two doses or a booster dose
ChAdOx1 100
=
K T F
2 . ol @ ol
§ &0 : T L]
3 A 21 e §
5 P 9] o!
g ot
g
g M
20 "
o
<2 2-24 25+ <1 1 24 59 1014 154
Dose 2 Booster
QBA1
mBA2 Time since Vaccine (weeks)
123 | Stowe et al England General population Delta Comirnaty April 26-February 23, | TND study evaluating impact of different case defintions on VE against severe
(March 24, 2022) Omicron mRNA-1273 2022 disease/hospitalization.
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Gazit et al

Israel

260 years

ChAdOx1

Figure 3. Vaccine effectiveness against hospitalisations >=2 days and >=2 days and on oxygen/ventilatedion ICU using SUS
by age group and manufacturer (all symptomatic controls, Omicron only)

s b136a

(March 24, 2022)

Omicron

Comirnaty

January 10-March
23,2022

TND study evaluating the relative VE of the 4™ dose to the 3" dose against infection and
hospitalizaiton/death.

Figure 1. Adjusted fourth dose vaceine effectiveness against SARS-CoV-2 infection

relative to three doses. Multiple tests approach.
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Figure 2. Adjusted fourth dose vaceine cffectivencss against SARS-CoV-2 severe

discase relative to three doses. Multiple tests approach.

VE(1-OR)

Daye after the 4th dose

121 | Horne et al UK General population Alpha, Delta Comirnaty February 24, 2021- Cohort study based on linking of administrative databases.
(March 23, 2022) ChAdOx1 December 15, 2021 s oAt o o Pt s e
g bt I
120 | Shrothi et al UK LTCF residents and Alpha, Delta Comirnaty December 8, 2020- Cohort study of LTCF residents and staff. VE declined from 50-7% (155, 71:3) to 17:2% (-23-9, 44-6)
(March 12, 2022) staff mRNA-1273 December 11, 2021 against infection; from 85:4% (60-7, 94-.6) to 54:3% (26-2, 71-7) against hospitalisation; and from
ChAdOx1

42:1% 29-5, 52-4).

94-4% (76-4, 98-7) to 62:8% (32-9, 79-4) against death, when comparing 2-12 weeks and 212 weeks
after two doses. For 19,515 staff, VE against infection declined slightly from 50:3% (32:7, 63-3) to
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119 | Chemaitelly etal | Qatar General population Omicron Comirnaty December 23, 2021- TND against symptomatic and severe disease.
(March 13, 2022) (including children) | (BA.1and MRNA-1273 February 28, 2022 B e od e AR o e o o o € ot e
B, A.Z) presented as effectiveness point rmmumt El'mr.bul.‘s indicate the .mrl‘rs]mmling%% runl:]:nu Enn:w als.
¥ :
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I
i
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118 | Baum et al Finland 70+ Pre Omicron/ Comirnaty December 27, 2020- Cohort study evaluating VE against hospitalizaiton/ICU admission.
(March 13, 2022) Omicron mRNA-1273 February 19’ 2022 Gewid 15 veloted haapital admisaicn Govid 19 rolatad IGU admission
y 1490 - .
ChAdOx1 - e
—— —_—
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- — .
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Vaccine effectiveness, %
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Supplementary Table 11: VE against Covid-19-related hospital admission in 2022 Q1, ie.,
between January 01 and February 19. Vaccine effectiveness (in %) quantified as 1 minus the hazard ratio
adjusted for age, sex, region of residence, residence in & long-term care facility, infuenza vaccination in

2019-2020, number of nights hospitalived between 2015 and 2019 and presence c:l"pm:ﬁspoe:ing comorhidities.

Cases  Pyears MLE LCI UCI povalue!

Not vaccinated 145 5121 -
Comirnaty (-20 <5 100 05
Comirnaty 21-83 ] 330 2
Comirnaty 84+ 6 606 83
Comirnaty + Comirnaty 0-13 <5 164 o7
Comirnaty + Comirnaty 14-00 ] 2148 a1 ™ 96
Comirnaty + Comirnaty 91-180 12 1304 76 56 BE
Comirnaty + Comirnaty 181+ k) 6450 6l 18 Tl
Comirnaty + Comirmaty + Comirnaty -13 15 4227 BT T 92
Comirnaty + Comirnaty + Comimaty 14-60 (=} 45880 o5 a4 o7
Comirnaty + Comirnaty 4 Comirnaty 61+ 64 o 01
Comirnaty + Comirnaty + Spikevaz 0-13 9 B 92
Comirnaty + Comirnaty 4 Spikevar 14-60 1 o o7
Comimaty + Comirnaty + Spikevax 61+ 7 48 i
Spikevaz 0-20 <5 k' 01
Spikevax 21-83 <5 75 64 a5
Spikevax 84+ <3 122 14 63 -
Spikevax + Spikevaz (513 1] 32 100 - 0.117
Spikevax + Spikevaz 14-00 <5 1 @« 43 o -
Spikevax + Spikevax 91-180 ) 362 an 28 )
Spikevaz + Spikevax 181+ 8 860 T2 43 26 .
Spikevax + Spik + Comirnaty 0-13 0 168 100 . 0.002
Spikevax + Spikevax + Comirnaty 14-60 ) 1466 o5 a2 ) .
Spikevax + Spikevax 4+ Comirnaty 61+ 0 520 100 . =0.001
Spikevax + Spikevax + Spikevax (-13 <5 697 B 56 96
Spikevax + Spikevax + Spikevax 14-60 5 4520 a7 92 o9
Spikevax + Spikevax 4 vax 61+ <5 1350 oz T o7 -
Vaxzevria 21-83 [} L} 100 . 0.894
Vaxgevria B4+ <5 ar B -G5E 8T
Vaxzevria + Vaxzevria 14-90 L] <5 100 . 0.865
Vaxzevria + Vaxzevria 91-180 =5 140 41 -140 86
Varzevria + Vazzevria 181+ 10 B52 43 -10 T
Vazzevria + Vaxzevria + Comirnaty 0-13 <3 383 B0 19 95
Vaxzevria + Vaxzevria + Comimaty 14-G0 <5 2252 a8 80 100
Vaxzevria + Vaxzevria + Comirnaty 61+ <3 365 an 27 o
Vaxzevria + Vaxzevria + Spikevaz (-13 <3 313 -] 21 o8 -
Vaxzevria + Vaxsevria + Spikevax 14-60 1] 1075 100 . =001
Vaxzevria + Vazzevria + Spikevax 61+ <5 G0 40 -336 92 .
MLE, mazimum likelihood estimate;

LCI/UCH, lower fupper limit of the 5% Wald confidence interval
* Likelihood-ratio test

(2022 Q1 only covers the period from January 01 to February 19—and was mostly Omicron)

117

Fowlkes et al

(March 11, 2022)

USA

5-15 year olds

Delta,
Omicron

Comirnaty

July 25, 2021-
February 12, 2022

Cohort study finding the adjusted VE at 14-149 days after receipt of dose 2 was 87% (95% Cl =
49%-97%) against Delta infection and 59% (95% Cl = 22%—79%) against Omicron infection.
Adjusted VE 2150 days after dose 2 was 60% against Delta infection and 62% against Omicron,
with wide Cls that included zero.
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116 | Syedetal Qatar 12+ Alpha, Comirnaty December 16, 2020- Cohort study linking adminsitrative databases. VEs are unadjusted
(March 2, 2022) Beta/Gamma, mRNA-1273 October 31, 2021 100
Delta
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1/ e
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Vaccine effectiveness (%)

1st dose 1 2 3 4 5 610
Months after effective date

——BNT162b2 ——mRNA-1273

115 | Suarez Castillo et | France 50+ year olds Alpha, Comirnaty January 1-December TND study/survival analysis by linking administrative databases.
al Beta/Gamma, MRNA-1273 12’ 2021 Figure 2 » Covid-19 vaccine effectweness against smptomauqnfe:ycns and hospitalizations among persons
- aged 50 years or over, according to the time elapsed since the injection of each vaccine dose, data collected
(March 3, 2022) Delta Ad26.COV2.S from January 1 to December 12, 2021
ChAdOx1 .
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Klein et al
(March 1, 2022)

USA 5-17 year olds

Omicron
Delta

Comirnaty

April 2021-January
2022

TND study evaluating VE against emergency department/urgent care visits and hospitalizations.

SARS-CoW-2
test-positive, VEw*
Encountsr typeacdnation status  Total T (%) 195%CI)
ED or UC encounters during Delta or Omicron predominance, by age group
5-Myrs
Unwaccinated (Ref) B599 2657 [30.E) —
2 doses (14-67 days earller} SE2 124 (21.3) 46 {M-61)
12-15yrs
Unwaccinated (Ref) 12,064 3J3B (26.8) —
2 dioses (14-149 days earler) 4,547 254 (5.6) B3 {B0-B5)
2 doses (=150 days earller) 1517 ITR45 38 (F3-48)
3 doses (=7 days earlier) 10 3{30) HC
16-17 yrs
Unwaccinated (Ref) 7AN 08B (275 —
2 dioses (14-149 days earler) 2,652 193 (7.2) T&{T1-BO)
2 doses (=150 days earller) 1.7 325019.1) 45 {36-54)
3 doses (=7 days earlier) G4 13 (303} B6{T73-53)
ED or UC encounters, by age group and predominant variant
5-11 yrs==
Omicron pragominant™
Unaccinated (Ref) 5,538 ZADG (206 —
2 doses (14-67 days earller} 485 118 [24.3) 51 {30-65)
12-15yrs
Delta predominantt®
Unwaccinated (Ref) 0,633 1.97E (20.5) —
2 dioses (14-149 days earler) 4,060 8020 o2 {E9-54)
2 doses (=150 days earller) 7o 32(4.0 79 {E63-BE)
Omicron pragominantt
Unwaccinated (Ref) 2336 1254 (53.7) —
2 dioses (14-149 days earler) 472 174 (36.5 45 {30-57)
2 doses (=150 days earller) g 146(48.1) -2{-35-1M
3 doses (=7 days earler) 10 3 {30.0) HC
16-17yrs
Defta predominantt
Unwaccinated (Ref) 5302 1,197 (22.5) —
2 dioses (14-149 days earler) 2,340 7B 23} BS (B1-B9)
2 doses (=150 days earller) 1,156 47 [4.1] TT{E7-B4)
3 doses (=7 days earlier) 2 o=l HC
Omicron predgaminantt
Unwaccinated (Ref) 1363 77 [56.6) —
2 dioses (14-149 days earler) 263 114 [42.4) 34 [B-53)
2 doses (=150 days earller) 565 81495 -3 {-30-18)
3 doses (=7 days earler) &2 13210} B1{59-51)
Hospitalizations during Delta or Omioron predominance, by age group
5-Myrs
Unwaccinated (Ref) 262 55 [2215) —
2 doses (14-67 days earller} ] 2[ET 74 (—-35-95)
12-15yrs
Unwaccinated (Ref) 495 145 (20} —
2 dioses (14-149 days earler) 182 TRE o2 {79-5T)
2 doses (=150 days earller) G2 13 (06} T3 {43-B8)
16-17 yrs
Unwaccinated (Ref) 437 136 21.1) —
2 dioses (14-149 days earler) 150 7i4n o4 {B7-5T)
2 doses (=150 days earller) B2 14017.1} B3 (T2-55)
3 doses (=7 days earlier) 4 1{25.0) HC
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113 | Smid et al Czech General population Omicron Comirnaty December 7, 2021- Cohort study created by linking administrative databases. (<2 months and >=2 months prior to
(February 25, Republic of country Delta mRNA-1273 February 13, 2022 onset)
2022) Ad26.COV2.S
ChAdOx1 Protection against Delta and Omicron infection

10 » ® Dela
09 . ® Omicron

06
% 05
204
303
Eo2 4

0.1 t .

00

Info- Inf6+ Full2- Full2+ Booster- Booster2+

Fig. 2. Protection provided by vaccination or previous infection against infection by
the Omicron and Delta variants of the SARS-CoV-2 virus. Inf6-, previous infection <6
months ago; Infé+, previous infection =8 months ago; Full2-, complete vaccination <2
months ago; Full2+, complete vaccination =2 months ago; Booster2-, booster dose
<2 months ago; Booster2+, booster dose =2 months ago. Shown are point estimates
of protection with 95% CI.

Table 3. Vaccine effectiveness and protection provided by post-
infection immunity against hospitalization, for the Omicron and Delta
variants of the SARS-CoV-2 virus, 95% confidence intervals (CI) in

parentheses.
" Effectag. Hosp. Omicron Delta [
[ Full2- | 45% (29-57%) | 75% (68-80%)
Full 2+ 20% (21-37%)  79% (78-81%)
| Booster 2- | 87% (84-88%) | 98% (97-98%)
_ Booster 2+ | 79%(75-83%)  97% (95-98%)

Table 6. Vaccine effectiveness and protection provided by post-
infection immunity against hospitalization with a need for oxygen
therapy, for the Omicron and Delta variants of the SARS-CoV-2 virus,
95% confidence intervals (Cl) in parentheses.

Effect ag. Oz | Omicron Delta |
| Full2- 57% (32-72%) | 82% (76-87%)
Full 2+ 329% (20-43%) 829 (80-83%)
| Booster 2- 90% (87-92%) | 98% (98-98%)
Booster 2+ 85% (80-88%) 979 (95-98%)
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Table 7. Vaccine effectiveness and protection provided by post
infection immunity against hospitalization with a need for intensive
care, for the Omicron and Delta variants of the SARS-CoV-2 virus, 95%
confidence intervals (CI) in parentheses.

Efiect ag. ICU Omicron Delta
[ Fullz- | 58%(3-82%) | B4% (72-91%)
Full 2+ 37% (12-55%) 86% (83-88%)
| Booster2- | 83% (75-89%) | 98% (97-99%)
| Booster 2+ . B609% (37-74%) 97% (92-99%:)

112 | Patalonetal Israel 16+ Maccabi insured Omicron Comirnaty January 1-January Matched TND study to evaluate relative VE against infection and hospitalization/death. All persons
(February 26, patients 21, 2022 had received the primary series by August 1, 2021. Marginal effectiveness against infection of a
2022) booster dose given a month before the outcome period was at its peak at 59.4% (95% Cl, 54.9%-

63.5%). Effectiveness declined gradually with time from inoculation, reaching 16% (95% Cl, 12.3%-
19.5%) in those vaccinated 5 months prior to the outcome period compared to those not receiving
the booster dose. As for the marginal effectiveness against severe disease, it seems that waning
exists though to a much lesser degree, as effectiveness declines from 72.2% (95% Cl, 37.8%-87.6%)
3 months after inoculation to 54.5% (95% Cl, 13.4-76.1) five months after vaccination. However,
numbers are small as also reflected by the confidence intervals.

111 | Wrightetal USA 18+ hospitalized Pre Delta; Comirnaty April 1-October 26, Case-control study of patients hospitalized in one large US network of hospitals.

(February 25, Delta mRNA-1273 2021
2022) Ad26.COV2.S 100+
50 TN
80 = .fw HMW\, “\__‘
£ 704 /W L\\’\m"/ WA
2 |
E 60+ [
g 40
204 Vaccine type
— Moderna
104 — Pfizer
— Janssen
0 1 1 1 1 1 1
0 50 100 150 200 250 300
Time since full vaccination (days)

Figure 3:Vaccine effectiveness against severe COVID-19 by time since
vaccination and vaccine type
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110 | Liuetal Australia Persons exposed in Omicron Comirnaty December 8, 2021- Unadjusted VE in two outbreaks by time since 2" dose (combined for all vaccines)
(February 18, two outbreaks (1 at a mRNA-1273 December 22, 2021 Timing Night club outbreak Graduation event
2022) night club, 1 ata ChAdOx1 outbreak
medical school <1 month -33.3 (-141.4-26.3) No cases
graduation event) 1-2 months -18.1 (-85.7-24.8) 87.5 (64-95.7)
2-3 months -5.9 (-67.5-33.1) 60 (38-74.2)
3+ months -36.2 (-114.3-13.4) 32 (22-40.6)
109 | Wuetal China 18+ year old contacts | Delta Coronavac July 31, 2021-? (prior | Study done in the context of an outbreak. The adjusted VE of full vaccination against symptomatic
(February 2022) of cases BBIBP-CorV to November 17, COVID-19 was 52.32% (25.73-69.39) for <3-month intervals and 49.95% (1.2-74.64) for 4—6-month
2021) intervals; against COVID-19 pneumonia, VEs were 60.31 (31.31-77.07) for £3-month and 67.08%
(9.33-88.05) for 4—6-month intervals.
108 | Britton et al USA 12+ year olds Pre-Delta and Comirnaty March 13, April 15, TND study to evaluate VE against symptomatic disease based on data collected from pharmacies
(February 14, Delta mRNA-1273 or June 15 (based on (note vaccination data based on recall and some portion of 2 dose recipients received 3 doses). In
2022) Ad26.COV2.S age-based vaccine- the paper, there is a stratification by age group.
eligibility October 17,
2021 S —— O — Ol T ——
] -nsz /w.:.-;
play o0 ratios, (ORS). OVID-19: vaceing n ves were
o e e ke 1.y 25 202 show e Dl Oy 1-0ciber 7 shown Wi s e R (594 o dog .o of by OR sty 14160 i RS
:_ng;[:m-:ﬁ u'a([rmwaee areas). ORs am“‘[am‘;'mageyoup raci m:‘\:‘:;::-”g::» ‘and day for each period are sh Table 13 in the Supplement
107 | Ferdinands et al USA 18+ years Delta, Comirnaty August 26, 2021- TND study at 8 VISION network sites evaluating VE against emergency room/urgent care visits nad
(February 11, Omicron mRNA-1273 January 22, 2022 hospitalizations.

2022)

131 |Page



https://ssrn.com/abstract=4026084
http://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2022.009
https://jamanetwork.com/journals/jama/fullarticle/2789294
https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w

INTERNATIONAL /Z ,l S
CENTER g g
TABLE 2. mRNA COVID-19 vaccine effectiveness” against Lahnra[nr', fi d COVID-19- atedt and urgen

care encounters and hospitalizations among adults aged 218 years, by number and timing of vaccine dosesS — VISION Network, 10 states,
August 2021-January 2022**

SARS-CoV-2 positive test result VE fully adjusted
Characteristic Total no. i) % 9sau 0l

ED/UC encounters

Waning trend p vahue!™

Overall
Unvaccinated (Ref)

Any mANA vaccine, 2 doses
<2mos

2-3mos

4mas

=5mos

Any mANA vaccine, 3 doses
<2mos

43,054 (39) — —
<0001

<0001

2-3mes
4mos

=5mos
Delta-predominant period
Unvaccinated (Ref)
Any mRNA vaccine, 2 doses
<2mos

2-3mos

4mas

=5mos

Any mANA vaccine, 3 doses
<2mos

2-3mos

=4 mos
Omicron-pradominant period
Unvaccinated Ref)

Any mRNA vaccine, 2 doses
<2mos

2-3mos

4 mas

=5maos

Any mRNA vaccine, 3 doses
<2mos

2-3mes

4mos

=5mos

Hospitalizations

Overall

Unvaccinated (Ref)

Any mRNA vaccine, 2 doses
<2mos

29,063 (34)

8,136 (10) <0001

<0001

<0001

1,938(18)
T10(14)
996 (19)
24132)

18(52)

“0001

16,335 41) —
} <0001

2-3mes 3088
amos 3279
25mos 38301

Any mRNA vaccine, 3 doses 10957
<2mos 7332
2-3mos 3413
=4mos 2

93 (92-94) <0.001
45 (94-95)

91 (89-92)

1(72-87)

Delta-predominant period

Unvaccinated (Ref) 38214
Any mRNA vaccine, 2 doses 38,707
<2mos 1574
2-3mos 2750
4mos. 3,129
=25mos nna
Any mRNA vaccine, 3 doses 8124
<2mos 6,071
2-3mos 2030
24mos n
Omicron-pradominant period

Unvaccinated (Ref

Any mRNA vaccine, 2 doses 3619
<2mos 88

85 (84-85) <0001
94 (92-96)
91 (89-92)
90 (89-92)
a2 (82-83)
95 (95-96) <0.001
96 (95-97)
93(91-95)
76 (14-93)

o

65 (53-74)
58 (38-71)
54(48-59)

2-3mos 294
4mos 150
25mos 3,087
Any mRNA vaccine, 3 doses 2833
<2mos 1,261
2-3mos 1,383
24 mos 189

88 (86-90) <0.001
91 (88-93)
88 (85-90)
78 (67-85)

106

Fabiani et al

(February 10,
2022)

Italy 16+ years

Alpha, Delta

Comirnaty
mRNA-1273

December 27, 2020-
November 7, 2021

Cohort study of people who received at least one dose of vaccine at some point before Sept 27.
Used of day 0-<14 days post dose 1 as proxy for unvaccinated group. Provide stratification by age
and risk group in paper.
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105 | Buttetal USA Veterans on chronic Pre-Deltaa Comirnaty January 26-August TND study linking adminsitrative databases. (Month=month since complete vaccination). VE
(February 9, hemodialysis Delta mRNA-1273 31, 2021 against infection.
2022) Test positive Test negative
Month Vaccinated (N) | Unvaccinated (N) | Vaccinated (N) | Unvaccinated (N) | VE (95% CI)
1 247 822 112 573 491 (38.2,58.1)
2 245 822 107 573 40.4 (27.8, 50.9)
3 246 822 85 573 232 (7.3, 36.4)
4 246 822 70 573 453(33.2,55.2)
5 242 822 74 573 36.8 (23.0,48.2)
6 216 822 69 573 34.1(19.0, 46.4)
7 246 822 54 573 429(29.5,53.8)
8 49 822 4 573 87.6 (76.0, 93.6)
104 | Risk et al USA 18+ Pre-Deltaa Comirnaty April 1-October 20, Cohort study based on electronic medical records (note 33% of infections and 19% of
(February 7, Delta mRNA-1273 2021 hospitalizations not based on laboratory testing but based on diagnostic code, though reported
2022) sensitivity analysis showed no difference but did not provide the data).
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Vaccine Effectiveness HR (95% CI)  p-value

BNT162b2
pre-deita
0-6 months - 0.13(0.1-0.16)  <0.001
6+ months .- 0.28 (0.21-0.38) <0.001
post-delta
0-6 months L 0.36 (0.32-0.42) <0.001
6+ months - 0.78 (0.67-0.91) 0.002
A
pre-delta
0-6 months - 0.09 (0.06-0.13) <0.001
6+ months o 0.14 (0.08-0.24) <0.001
post-delta
0-6 months -— 0.22 (0.17-0.33) <0.001
6+ months —— 0.45(0.33-0.61) <0.001
T T T T 1
o 05 1 15 2
103 | Cerqueria-Silva Brazil General population Gamma, Delta | Coronavac January 18- TND study linking administrative databases
etal followed by November 11, 2021 Table 3 | Effectiveness of CoronaVac vaceine against confirmed  Table 4 | Effactiveness of CoronaVac vaccine against COVID-19
) SARS-CoV-2 infection, by length of time (in days) since two- italizati death, by length of time (in days) since two-
( Februa ry 9, Comirn aty dose vaccination or BNT162b2 booster dose, stra: dose vaccination or BNT162b2 booster dose, stratified by age
2022 group group
) bOOSte r Period after Overall 18-59 60-79 =80 Period after Overall 18-59 60-79 >80
vaccine (days) vaccine (days)
Second dose Second dose
0-13 379% 435% 322% 283% 0-13 655% 79.6% 645% 514%
(360-388)  (424-447) (301-342) (234-320) (64.2-666) (77.6-814) (628-661) (473-551)
14-30 550% 56.5% 551% 50.3% 14-30 821% 914% 81.6% 68.7%
(543-557) (556-575) (537-565) (468-536) (814-82.8) (903-924) (806-825) (659-712)
31-60 51.7% 52.0% 511% 47.0% 31-60 826% 899% B1.4% 66.5%
(511-524)  (521-53.8) (497-524) (437-501) (821-83.2) (889-009) (806-822) (64.0-689)
61-90 47.6% 48.9% 45.3% 41.0% 61-90 80.5% 87.2% 776% 63.2%
(46.8-483) (479-499) (436-469) (37.3-444) (79.8-81.0) (86.0-88.3) (76.6-78.6) (60.4-65.8)
91120 461% 523%  398%  318% 91120 780%  800%  755% 58.0%
(453-469) (513-532) (378-418) (27.3-361) (783-796) (87.8-00.0) (74.3-76.7) (547-611)
121-150 41.8% 50.6% 36.3% 221% 121150 77.0% 86.7% 749% 521%
(408-428) (493-519) (338-387) (165-27.3) (761-778) (85.2-880) (735-76.3) (48.0-55.8)
151-180 38.0% 44.0% 353% 151% 151-180 75.0% 81.9% 747% 479%
(367-39.3) (423-456) (322-382) (83-215) (739-76.0) (79.8-83.8) (729-76.4) (429-524)
>180 317% 341% 345%  101% >180 72.6% 748%  726% 41.4%
(331-363)  (322-359) (200-387) (11-18.3) (710-742) (721-77.2) (695-75.3) (345-475)
Booster (BNT162b2) Booster (BNT162b2)
0-6 396% 403% 357% 1.5% 0-6 806% 891% 79.6% 48.8%
(33.8-448) (316-478) (25.2-448) (-124-303) (76.4-84.0) (76.6-949) (735-842) (313-619)
713 80.2% B4.6% 759% 59.6% 73 91.4% 95.8% 883% 78.0%
(77.0-829) (80.2-880) (696-808) (449-70.4) (88.5-935) (82.9-99.0) (831-918) (671-85.3)
14-30 027% 93.5% 03.4% 820% 14-30 97.3% 97.9% 971% 89.5%
(910-940) (907-955) (903-955) (75.0-87.0) (961-987) (850-997) (947-985) (839-931)
>30 826% 61.8% 81.2% 66.4% >30 96.8% 100% (*) 020% 80.3%

(76.9-869) (27.2-79.9) (67.6-891) (496-775) (941-98.3) (796-969) (78:6-947)
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Extended Data Table 4 | Vaccine effectiveness against death due to COVID-19 using RT-PCR, by length of time (in days) since two-
«dose vaccination or BNT162b2 booster dose

Period post vaccine (days) ~ Overal 18-59 60-79 =280

Second dose

013 67.3% (65.6-68.9)  86.4% (82.5-89.4)  69.6% (67.6-71.6) 56.0% (51.6-60.0)
14-30 82.7% (81.7-83.6) 91.4% (88.7-93.5) 84.5% (83.3-85.6) 72.7% (69.8-75.4)
3160 83.6% (82.884.3) 01.9% (89.7-93.6)  84.8% (83.8-85.7) 70.0% (67.2-72.5)
61-90 81.4% (80.5-82,2) 92,2% (89.8-94,0) 82.5% (81.3-83.7) 67.2% (64.2-69.9)
91-120 79.8% (78.7-80.8)  95.0% (93.1-96.4) 81.7% (80.3-83.0)  63.5% (59.9-66.7)
121-150 78.3% (77.0-79.6)  93.7% (30.9-95.7)  82.0% (80.3-83.5) 58.7% (54.3-62.7)
151-180 76.8% (75.1-78.4)  92,1% (88,2-94.7) 81.9% (79.7-83.8) 53,9% (48.3-58,9)
=180 74.8% (72.2-77.2)  90.3% (85.5-93.5) 81.5% (77.6-84.7)  45.5% (37.1-52.8)

Booster (BNT162b2)

0-6 80,3% (73.1-85,6) 100% (*) 81.4% (71.3-87.9) 59,9% (39,3-73,5)
713 92.2% (B7.4-95.2) 100% (%) 92.3% (83.8-96.3) 80.7% (65.3-89.2)
14-30 98,3% (96,3-99,2) 81,9% (-31,6-97.5) 99,1% (93,6-99,9) 95,4% (88,7-98,1)
=30 97.1% (90.5-99.1) 100% (%) 94.3% (58.3-99.2) 93.5% (73.2-98.4)
102 | Andeweg et al Netherlands General population Omicron Comirnaty November 22, 2021- TND study linking administrative databases evaluating VE/risk reduction from prior infection
(February 8, Delta ChAdOx1 January 19, 2022 and/or vaccination.
2022) mRNA-1273 Provius infction, Primary vacenation Booster
Ad26.COV2.S 00
a0 i
80
70
60 i l

First start primary vaccination, First infection, Previous infection.
en infection then primary vaccination

Relative reduction (%)

Variant Delia -+ Omicren BA.1

Figure 1. Relative reduction in Delta and Omicron BA.1 infections atter previous infection, primary
vaccination, booster vaccination, or combinations of previous infection and vaccination, compared
with naive status ((1-OR) * 100), by time since last event in persons aged 18 and older.

101 | Chemaitellyetal | Qatar General population Omicron Comirnaty December 23, 2021- Matched TND study based on linking adminsitrative databases.
mRNA-1273 February 2, 2022
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(February 8, Figure 1. Effectiveness of the BNT162b2 vaccine against A) symptomatic SARS-CoV-2
2022) Omicron infection and B) severe, critical, or fatal COVID-19 due to Omicron infection. C)
Effectiveness of the mRNA-1273 vaccine against symptomatic SARS-CoV-2 Omicron
infection. Data are presented as effectiveness point estimates. Error bars indicate the
corresponding 95% confidence intervals.
A Effectiveness of the BNT162b2 vaccine against symplomatic Omicron infection
o
o
_me
L w
i
i)
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& Effectiveness of the BNTEZ02 vaccine againet any severs, critical, or fatal
s BARS-Ga-2 infeciion
z oo R
C |
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[
c ot the waccine sgainst Omicron infection
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e |
o o ]
A | l .
H
i foe |
ohen (R
The tme s vocrinaton categanes wese chossn (o munimizs sisS 4G pcisan 1 &ach aryeis s e number of cases was sl
for 5o of e Lesinievacciaton s, There e, e mwe-since-saccnallon caegores o dberrt for i BNT1 G212 and
N 1273 iy e o e arvlyer a3 any sovere, e, o fta COVID- 16
mRNA
Cases’ Controls
. (Severe, crifical, or (PCR-negative) )
Sub-studies - : Effectiveness in %
fatal disease)’ (9500 Oy
Vaccinated Vaccinated
Yes No Yes No
Dose 1
Dose 1 and no Dose 2 0 103 2 280 100.0 (Omitted)
Dose 2
1.6 months after Dose 2 and no Dose 3 3 103 35 265 769 (192 10 93.4)
>7 months after Dose 2 and no Dose 3 23 17| 139 257 64.0 (39.1 10 78.7)
Dose 3 (boaster dose)
1.6 weeks after Dose 3 i 103 i) 270 §0.8 (319 1057.6)
>7 weeks after Dose 3 0 102 5 278 100.0 (Oulmed)'
100 | Lauringetal USA >18 years Delta (for the Comirnaty July 4-December 25, TND case control study in 21 hospitals in the US (IVY Network). For Delta, VE against
(February 7, duration mRNA-1273 2021 (for the Delta hospitalization 88% (95% Cl: 86 to 90%) 14-150 days post 2" dose; >150 days, VE was 81% (78 to
2022) analysis analysis) 84%).
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(updated March
9,2022)

107 | Kislaya et al Portugal >12 years Deltaa Comirnaty December 6-21, 2021 | Compared the odds of vaccination in Delta versus Omicron cases. (higher odds =lower VE of
(January 31, Omicron ChAdOx1 Omicron).
2022) mRNA-1273 Omicron : Delta
Ad26.COV2.S Complete primary vaccination <113 days 2.3(1.9to 2.8)
Complete primary vaccination 113-168 days 2.0 (1.7 to 2.4)
Complete primary vaccination 169+ days 1.9(1.6 to 2.3)
106 | Corraoetal Italy 212 years AlphaaDelta Comirnaty January 17-October Cohort study

(January 27,
2022)

ChAdOx1
mRNA-1273
Ad26.COV2.S

20, 2021

16— infction
— Severe iliness

Incidence at (every 10000 peeson-m

1009 — infection
— Severe liness

o
T T T Tt 7 3

Time since vaccine campletion (months)

Figure 1: Influence of time since complete vaccination on rates of
SARS.CoV\ 2 Infection and severe COVID-19 iliness

Estimates based on the cohort of 5 351085 individuaks who received complete.
vaccination from Januaryto July, 2021 The figure reports the trends in

age- period-cohort modelled incidence rates (and 95% (I bands) according ta
time since complete vaccination. Estimates are adjusted for the month of

(period effect).

L T T A I A I

Time since vaceine completion (menths)

Figure 2: Influence of time since complete vaccination on vaccine
effectiveness against SARS-CoV.2 infection and severe COVID-19 illness
Estimates based on the cohort of 9 140390 to
receive the vaccine as of Dec 27, 2020. Cox proportional hazard medels were
fitter for estimating hazard ratio and §5% C1.Vaccine effectiveness was directly
caleulated as 1. hazard ratio

S S S
Infection
Allindlividuals Individuals aged 59 years or younger Individuals aged 60 yearsrolder

327 — Adenovinus-vectaredvaccines 1 1
E — mRNA-basedvaccines

164 - E g
4 F

e L ] |

-
p ] _/—/

e P
cohort and according to age and vaccine type
Estimates based on the cohort of 5351085 received.

SARS-COV-2 Infection (top baxes) and severe COVID-19 lliness (bottom baxes) In the entire

from January to July, 2021 Th iod.

«cohort modelled incidence rates (and 95% CI

ot
(eohort effect), and the month of outcome occurrence (period effect).

for
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105 | Roberts et al USA Adults Multiple Comirnaty January 1-December TND study evaluating VE against infection (top) and hospitaliation/death (bottom). Note that this is
(January 31, mRNA-1273 31, 2021 a'c_ombination of primary and booster dose \’/rEﬁir} quarter 4.
2022) (for duration) e Ovesl ot oz o o
por Mm ’_H>—o—< - ’_._:—0—1 H—:—v-«
e LR N
B VE for Severity
N o I - . b
R R N
104 | Belayachiet al Morocco >18 year olds Unknownadel BBIBP-CorV February 1-October TND linking adminsitrative databases to evaluate VE against severe disease. As a function of time
(January 27, ta 1,20221 after vaccination of second dose vaccination, vaccine effectiveness among persons who had
2022) received the second dose 1-30 days earlier was 88% (95% Cl, 84-91), 87% (95% Cl: 83-90) among
those who had received it 31-90 days earlier, 75% (95% Cl: 67-80) among those who had received
it 91-120 days earlier, 61% (95% Cl: 54-67) among those who had received it 121-150 days earlier,
64% (95% Cl: 59-69) among those who had received it 2150 days earlier.
Note they attempted to stratify by age (>/< 60 years) showing a trend towards a lower VE gainst
severe/critical disease in those over 60 but confidence intervals were overlapping.
103 | Lytrasetal Greece >15 year olds Alphaa Delta Comirnaty January-December Cohort study linking administrative databases evaluating VE against intubation and death. VE
(January 29, ChAdOx1 2021 provided for 6 months
2022) mRNA-1273
Ad26.COV2.S
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vaccing VE(%) VE (%)
3-00S2 BNT162D2 (age 15-79) d 98.2 (972-98.5) d 983 (96.8-991)
3-dose BNTIs2b2 (age 80+) -i 975 (95.5-98.6) q‘ 984 (97.4-99.0)
2-dose BNTIE202 (age 15-59) q‘ 961 (97.5-98.6) -i 96.5 (94.8-97.6)
2-dose BNTIE2D2 (age 50-79) -3 967 (95.5-97.4) [ 3 941(52.7-55.2)
2-dose BNT1a2b2 (age Bo+) - i 942 (92.0-95.7) - i 910 (88.4-93.0)
2-dose BNTIe2b2 (age 1s-59, at 6 months) Ii 95.5 (94.3-96.5) - i 93.8 (91.0-95.7)
2-dose BNTIe2b2 (age 60-79, at 6 months) [ ] i 920 (91.0-92.9) L] i 89.4 (87.9-90.8)
2-005e BNT16202 (age 80+, 3t 6 montns) - i 859 (83.5-88.0) - i 84.0 (82.2-85.6)
2-dose MRNA-1273 (age 60-79) l: 98.9 (97.3-99.5) I: 98.4 (95.5-99.5)
2-0058 MANA-1273 (age 80+) 1: 9.9 (90.2-99.5) 1: 96.7 (7.9-991)
2-00s2 MRNA-1273 (age 60-79, 3t 6 montns) -i 951(93.0-96.5) -i 962 (93.6-97.7)
2-0s2 MRNA-1273 (3ge 80+, at & months) 4.73 905 (67.0-97.3) 43 92.0(80.0-95.5)
2-0058 CRAAOKT NCOV-15 (3ge 50-79) -i 972 (953-55.3) 13 95.4(912-975)
2-005e CRAGOXT NCOV-19 (age 8o+ —d‘ 978 (91.7-09.4) —-—i 926 (84.2-96.5)
2-0058 CRAGOX] NCOV-19 (age 60-79, at & montns) #* | 903(s7s925) = | so8(Es2e30)
2-00se ChAOOXT NCOV-19 (age 80+, 3t 6 montns) —-—i 924 (r27-97.9) —a i 83.4(59.6-90.9)
1-dosa Ad26.00V2S (age 15-55) — i 850 (13.5-91.4) —_— i 817 (57.5-92.1)
1-dose Ad26.COV2S (age 60-79) —_— i 796 (65.2-88.0) —_— i 69.1(43.2-832)
1-0058 A026.COV2.S (age B0+) —_— i 850 (52.3-94.0) — i 619 (832-744)
1-dosa Ad26.00V2 S (age 80+, at 6 months) —I»i 917 (755-97.2) —a 3 80.6 (59.7-90.7)
I-gose BNTIs202 (age s0+) — 3 6.0 (37.7-69.0) —e 3 567 (56.9-78.3)
0 4 60 80 Too 0 40 60 80 oo
VE (s} agalnst VE () ogainst
Intubation it
Goldhaber- USA Prison population Delta Comirnaty June 1-November 5, Matched TND among cases evaluating duration of protection against infection of early vs late fully
Fiebert et al and staff mRNA-1273 2021 (primary series) vaccinated persons. Among staff, odds of infection increased 25% (Odds Ratio
(January 23, [OR], 1.25; 95% Confidence Interval [Cl], 1.13 — 1.40) in each 28-day period post-vaccination;
2022) among residents, the odds increased by 21% (OR, 1.21; 95%Cl 1.08 — 1.36) (Figure 1). Compared
with individuals within 60 days of being fully vaccinated, odds of infection were over fourfold
greater 2181 days since full vaccination for staff (OR, 4.36; 95%Cl 1.92 — 9.89) and nearly threefold
greater for residents (OR, 2.89; 95%CI 1.40 — 5.98)
Bedston et al Wales Healthcare Workers AlphaaDelta Comirnaty December 7, 2020- Cohort study. 2 weeks after dose 2, VE against infection was 67% (aHR 0.33, 95 %Cl 0.24-0.44).
(January 20, September 30, 2021 This increased in weeks 2-5 to 86% (aHR 0.14, 95 %Cl 0.09-0.21), and decreased to 77% over
2022) weeks 6-13. After this, vaccine effectiveness decreased from 60% to 53% between weeks 14-25,
and from week 26 vaccine effective was 45% (aHR 0.55, 95 %Cl 0.49-0.61).
Accorsi et al USA >18 year olds Deltaa Comirnaty December 10- TND study in ICATT (free testing sites throughout US) against symptomatic disease. Note OR can be
(January 21, Omicron mRNA-1273 January 1, 2022 converted to VE by the formulate VE=1-OR
2022)
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Figura 2. Dgids RatKs for the ASSOCiaton of 2 Doses of MANA Vacons by Montns Since Secand Dose
and Symptomatic SARS-CoV-2 infection Causad by the Omicron o Dalta Varients Among Adults 18 Yazrs
‘o Dider Tested I the INCTa3sing Community ACCESS to Testing Pistfonm, December 10, 2021 bo Jsrusny 1, 2002
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Thompson et al USA 218 year olds Deltaa Comirnaty August 26, 2021- TND study in VISION network calculating VE against emergency department/urgent care visits and
(January 21, Omicron mRNA-1273 January 5, 2022 and hospitalizaiton among persons with symptoms consistent with COVID-19
2022)
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TABLE 2. mRNA COVID-19 vaccine effectiveness* against \aborimry-mnﬂlmed(m'm-lE—Msotmmd'nmﬁlgen(ydepar(monlandurgemmm
encounters and hospitalizations among adults aged =18 years, by number and timing of vaccine doses® and vaccine product received —
VISION Network, 10 states, August 2021-January 20227
SARS-CaV-2 positive test result, VE,
E i Total . (%) %* (95% C1)
ED or UC encounters
Delta predominant
Unvaccinated (Ref) 98,087 36,542 (37.2) —
Any mRNA vaccine
2 doses (14-179 days earlier) 39,629 32608.20 86 (85-87)
2 Goses (2180 days earer] 52,506 6293 131) 760571
3 doses 14,523 460032 94 (83-84)
Omicron predominant
Unvaccinated (Ref) 6,996 3,398 (48.6)
Any mRNA vaccine
2oses (14179 days earer 1746 so1 391 s2046-59
2doses (2180 days earlier) 5,409 2037 @7.7) 38(32-43)
3 doses 31876 520(13.4) 82 (79-84)
Hospitalizations
Delta predominant
Unvaccinated (Ref) 37,400 14272 (38.2) —
Any mRNA vaccine
2 doses (14-179 days earlier] 14,645 895 (6.1) 90 (89-90)
2 doses (2180 days earlier) 26,190 2,56319.8) 81 (B0-82)
3doses 8,092 200 (2.6) 94(93-85)
Omicron predominant
Unvaccinated (Ref) 460 1740378 -
Any mRNA vaccing
2 doses (14-179 days earler) ns 14022 81 (65-90)
2 doses 2180 days aarer P 86075 570970
3 doses 514 2447 90 (B0-54)
Tartof et al USA >18 year olds Deltaa Comirnaty December 1, 2021- TND study of persons admitted to the emergency room or hospital with symptoms consistent with
(January 19, enrolled in Kaiser Omicron January 11, 2022 COVID-19.
2022) insurance
Delta VE (95% CI) (n=1509) | omicron VE (95% cI)
(n=1543)
ED only Hospitalization  EDonly  Hospitalization
(n=n100) (?1:409) (n=mg3) n=350)
Primary Series
7 days -< 3 months post dose 2 80 (69-87) 88 (71-95)  60(43-72) 70 (41-84)
3-5 months 71(61-79) 77 (62-88)  38(21-51) 67 (44-80)
>6 months post dose 2 63 (57-69) 74 (65-80)  41(32-50) 68 (56-76)
Booster series
14 days-< 3 months post dose 3 88 (85-91) 95 (91-97)  78(73-82) 89 (83-92)
>3 months post dose 3 81(58-91) 65 (16-85) 48 (14-69) 90 (57-98)
Amodio et al Italy >18 year olds AlphaaDelta Comirnaty January 1-September | Cohort study of 3.9 millions adults in Sicily conducted from administrative databases. Decreasing
(January 19, mRNA-1273 30, 2021 trends for vaccine effectiveness, measured as monthly percentage changes, were statistically
2022) significant for all the three evaluated outcomes (-4:76% per month, p<0-001 against SARS-CoV-2
infection; -2:27% per month, p=0-029 against severe COVID-19; 2:26% per month, p=0-028 against
COVID-19 intubation/death, respectively).
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Figure 4: Vaccme ef after ady for age and sex according to the
different assessed outcomes and follow-up peniods.
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Suah et al
(January 16,
2022)

Malaysia

General population

Delta

Comirnaty
CoronaVac

September 1-30,
2021

Compared early (April-June) vs late (July-August) vaccinated persons (comparing to unvaccinated
based on census data). For BNT162b2, crude vaccine effectiveness against COVID-19 infections
declined from 90.8% (95% Cl 89.4, 92.0) in the late group to 79.1% (95% Cl 75.8, 81.9) in the late
group. Vaccine effectiveness for BNT162b2 against ICU admission and deaths were comparable
between the two different periods. For CoronaVac, crude vaccine effectiveness waned against
COVID-19 infections from 74.4% in the late group (95% Cl 209 70.4, 77.8) to 30.0% (95% CI

18.4, 39.9) in the early group. It also declined significantly against ICU admission, dropping from
56.1% (95% Cl 51.4, 60.2) to 29.9% (95% Cl 13.9, 43.0) (adjusted). For deaths, however,
CoronaVac's effectiveness did not wane after three to five months of full vaccination. Waning
more prominent in 60+.

Chiew et al
(January 8, 2022)

Singapore

12-18 year olds

Delta

Comirnaty

June 1-November 20,
2021

Cohort study evaluating VE against infection and disease.
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Figure 1. Vaccine effectiveness over time from completion of second dose.
100%
90%
:k_l‘ 80%
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¥ oox [ " [
E 50%
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2 3w
® 20%
>
10%
0%
14-30 days 31-69 days 61-90 days 91-120 days 120+ days
Time from second dose
M VE against confirmed infection VE against symptomatic infection
*Vaceine effectiveness is adjusted for age group, gender, ethnicity, housing type, time from second
vaccination dose (in months) and date of notification using Poisson regression. Reference group is
unvaccinated.
A
3 Tseng et al* USA 18+ year olds Delta, mRNA-1273 December 6-23, 2021 | TND case control study done by linking administrative databases.
(February 21, enrolled in Kaiser | Omicron [ Toekave (s5%ci)_|omicronve (95%c) |
2022) insurance VE against Infection
2 dose (14+) 60.7 (56.5-64.5) 0 (0-3.1)
14-90d 82.8 (69.6-90.3 30.4 (5-49
[update from cys ( ) ( )
y 21 91-180 days 63.6 (51.8-72.5) 15.2 (0-30.7)
anua‘ry 181-270 days 6.4 (56.8-65.5) 0(0-1.2)
preprint] >270 days 52.9 (43.7-60.5) 0 (0-17)
3 dose 95.2 (93.4-96.4) 62.5 (56.2-67.9)
3 dose on or after 10/21 95.7 (94.2-96.9) 63.6 (57.4-68.9)
31 dose prior to 10/21 907 (81.4-95.3) 391(3.8-615)
3 dose (immunocompetent) 957 (94.2-96.8) 63.6 (57.4-68.9)
3 dose on or after 10/21 95.9 (94.4-97.0) 64.1(57.9-69.4)
34 dose prior to 10/21 93.1 (83.9-97) 49.0 (12.6-70.2)
94 UKHSA UK General population Delta, Comirnaty November 27- TND case control. Note the update also has data on BA.1 BA.2 protection over time (no difference)
(March 31, 2022) Omicron ChAdOx1 March ?, 2021 1) Against disease
Update of mRNA-1273 Two doses of ChAJOX1-S with a BNT162b2 or mRNA-1273 booster dose
.
#83/Dec 31% . L e, . .
analysis 7 YL lo ©
I ‘ ] e
] bt )
) ' . e
(Note Andrews § L . °e
&
et al published i e @
. g o
March 2 with £ °
data through
mid-January in 59 1044 1519 2024 25+ 1 24 59 1014 15+ 1 24 59 1o1a
case you're Dose 2 T BNTis2b2b00ster mANA-1273 boaster
interested in the ©0micron e s )
P ime since Vaccine (weeks)
methods).
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Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose
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100 . : -
¥ (] P ' L !
80 | "= i
= o] L b
. o o
= i o .
8 60 = i ® o i o
3 o : |
2 |
B a0 5 -
£ @
o o
@ -
£ 2 o
g 4
8
>
0
20
24 59 1014 1519 2024 25+ 1 24 59 1014 1 24 59
Dose 2 BNT162b2 booster mMRNA-1273 booster

2) Against mortality: Vaccine effectiveness against mortality with the Omicron variant has been
estimated for those aged 250 years. At 25-plus weeks following the second dose, vaccine
effectiveness was 59% (4-82%).

91 Grgic Vitek et al Slovenia 18+ year olds Delta Comirnaty October 2021 Cohort study using administrative databases specifically evaluated VE against SARI hospitalization.
(January 6, 2022) mRNA-1273 Note results are unadjusted.
Ful Vaccine

effectiveness

Age group (years)
95% Cl
Vaccinateds 3 months ago
18-49 | 97 90-99
50-64 | 94 91-97
2 65 | 93 38796
Vaccinated 4-5 months ago
18-49 NA NA
50-64 90 | 79-95
2 65 | 85 81-88
Vaccinated2 6 months ago
18-49 ‘ 23 0-69
50-64 | 89 56-97
2 65 | 43 | 30-54
] Zheutlin et al USA 18+ year olds who Alpha, Delta, Comirnaty January 1-September | Matched case control using an administrative dataset among vaccinated persons, comparing the
(January 6, 2022) had been fully nonVOC mRNA-1273 7,2021 odds of infection, hospitalization, and ICU admission at 28 day intervals post dose 2 relative to the
vaccinated Ad26.COV2.S 1%t month after full vaccination. Note outcomes defined by COVID-19 ICD10 codes or SARS-CoV-2

PCR testing.
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Figure 2. Odds ratios (OF) and 93% CT assessing durability of baseline vaccine protection
against COVID-19 breakthrough infections. hospitalizations. and ICU admissions.
a) Ad26.COV2.S
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Lyngse et al Denmark General population Delta Comirnaty June 21-October 26, HH transmission study. The VE against susceptibility and VE against transmission decreased from
(January 6, 2022) ChAdOx1 2021 71% (95%Cl: 69-72) and 57% (95%Cl: 53-61), respectively, to 32% (95%Cl: 16-45) and 29% (95%Cl:
mRNA-1273 14-41), respectively, between time points corresponding to 0-1 months and 7-8 months after
vaccination
Prunas et al Israel 12-16 year olds Delta Comirnaty June 15-December 8, | Matched case control evaluating association between time since vaccination and infection (red)
(January 5, 2022) enrolled in Maccabi 2021 and disease (blue).
health services
. 4 ' 4
b + *
i } i *
H H

145 | Page



http://medrxiv.org/content/early/2022/01/06/2022.01.06.22268841.abstract
http://medrxiv.org/content/early/2022/01/05/2022.01.04.22268776.abstract

VACCINE ACCESS

l INTERNATIONAL

CENTER

=<

\‘f‘l@ World Health
K@Y Organization

S

Fisman et al Canada 5+ year olds Alpha, Beta, Comirnaty December 2020- Case-Cohort study looking at VE against infection combined across the different platforms over
(January 5, 2022) Gamma, ChAdOx1 October 2021 time since vaccination as well as evaluated impact of dosing intervals.
Delta, mRNA-1273 =
nonVOCs (homologous
and 075
heterologous) ) ¢
g 025
t
0125 * + .
! 0to59 60toll9 12010179 18010240 01059 60 10 119 llD(: 179 18010240
Buchan et al Canada 18+ year olds Delta, Comirnaty December 6- TND study linking administrative databases.
(January 28, Omicron ChAdOx1 December 26,2021 :i::u S1. Vaccine effectiveness against infection by Omicron or Delta among adults aged >18 years by vaccine schedule and time since latest
2022) mRNA-1273
(vaccinated P — _‘m, . o et cteTien '“_'"m"'"’_"""""‘:
[updated from persons had at w' =, SRR . o
January 1, 2022 least 1 dose of g o z f
version] an mrna vaccine) i [
1. i
H =
i: i
B Defa Omcron
Cerqueria-Silva Brazil 18+ year olds with Gamma, Delta | Coronavac, January 18, 2021, - Matched TND study linking adminsitrative databases.
et al (December prior infection 90+ Comirnaty November 11, 2021. VE against symptomatic disease on top; severe disease on bottom.
27,2021) days prior to testing ChAdOx1
in study period Ad26.COV2.S
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14-90 days >90 days P-
value
BNT162b2 100% 0277
ChAdOx1 5 »
(50.5-60.1) 0544
CoronaVac 40.5% -
(36.4-44.3) 0760
Ad26.COV2.S 46.1% 30.6% 0420
(32.7-56.7) _ (-12.4-57.1)
Table A4. Vaccine effectiveness >14 days after series comp
Vaccine waning
(time after series completion)
14-90 days =90 days p-value
g 88.8% 100% _
BNT162b2 (30.0-07 5) ® 0.765
. 86.6% 95.1% _
ChadOxl 77.6:02.0)  (s4.5-08.4) 0007
G 86.6% 74.4 R
CoronaVac (79.8-00.3) (63.3-82.2 0.012
- 60.2% 41.0% -
AWE.COVIS —1n5-857)  (-2409-89.9) 78
Hitchings et al Brazil 18+ year olds living in | Gamma, Delta | Coronavac January 17- TND based on linking adminsitrative databases among persons with 2 doses of coronavac (ref

(December 24,
2021)

Sao Paulo

September 30, 2021

period day 14-41 post dose 2).
OR for symptomatic disease.
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*Numbers were too low to estimate booster vaccine effectiveness amongst recipients of a primary
course of the Moderna vaccine.
Tabak et al USA 18+ year olds NonVOC, Comirnaty May 1-August 7, TND study on patients presenting to CVS with symptoms for testing. (final dose in primary series)
(December 22, Alpha, Delta mRNA-1273 2021 - — - - - - - -
Figure 2. Multivariable Adjusted Estimated Vaccine Effectiveness Against SARS-CoV-2 Infection and 95% Cls.
2021) Ad26.COV2.S
100
90
80 ‘
= T
g 70
% 60
E 50
é 40
.g 30
- 20
mRNA-1273
10 BNT162b2
4 INJ-78436735
- AT T 3 ; P : %
Days Months
Time since the final dose
Kissling et al 8 European 30+ years Delta Comirnaty July-August 2021 TND study in primary care sites evaluating VE against symptomatic disease
(December 22, countries mRNA-1273
2021) ChAdOx1
Ad26.COV2.S
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Table 3: Effectiveness of complete COVID-19 vaccination among participants in the primary care
and community -MOVE-COVID-19 and ECDC VE study, by time since vaccination and vaccine
preduct, Eurepe, July—August 2021
Brand, age group and time | Cases [ controls Crude VE (95% CI)* Adjusted VE (95% CI)*
since vaccination
Comirnaty, age 30-59 years*
Unvaccinated 1045/1684
Vaccinated 14-29 days 123/1287 87 (84-89) 87 (83-89)
Vaccinated 30-59 days 261/1584 75 (71-79) 76 (72-81)
Vaccinated 60-89 days 60/335 70 (59-78) 72 (51-50)
Vaccinated 290 days 151/647 66 (58-72) 65 (56-71)
Comirnaty, age 60+ years®
Unvaccinated 74/161
Vaccinated 14-29 days 2/30 _ _
Vaccinated 30-53 days 32/425 67 (42-81) 85 (37-80)
Vaccinated 60-59 days 146/951 65 (49-76) 66 (48-78)
Vaccinated 290 days 192/1159 86 (51-76) 54 (44-77)
Vaxzevria, age 30-59
years?
Unvaccinated 990/1655
Vaccinated 14-29 days 21/107 71(52-83) 72 (52-83)
Vaccinated 30-59 days 79/320 67 (56-75) 67 (57-75)
Vaccinated 60-59 days 42/162 64 (47-76] 65 (48-76)
Vaccinated 290 days afs0 _ _
Spikevax, age 30-59 years®
Unvaccinated 1033}'16?2
Vaccinated 14-29 days 2/180 98 (92-100) 98(93-100)
Vaccinated 30-59 days 19/285 91 (85-94) 391 (85-95)
Vaccinated 60-89 days /98 (75-96) 90 (75-96)
Vaccinated 90 days 11/33 _ _
Janssen, age 30-59 years'
Unvacdnated 9191578
Vaccinated 14-29 days 19/61 _ _
Vaccinated 30-59 days 123/338 46 (32-57) 50 (36-62)
Vaccinated 60-85 days 70/205 45 (26-60) 52 (33-66)
Vaccinated 290 days 57 _ _
Tartof et al USA 3 million Kaiser Non-VOC, Comirnaty December 14, 2020- Cohort study looking at booster dose VE and duration of protection of 2 doses. Manuscript has
(December 21, Permanente Alpha, Delta, December 5, 2021 stratification by age group and immunocompromised status, with similar patterns as seen below
2021) members, 18+ years though immunocompromised has a trend towards more waning against hospitalization but not
significant.
(updated
February 14,
2022)
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Figure 1. Vacdne efiectiveness of 2- and 3doses of BNTI 6252 ogainst (A) SARS CaV-2 infections and (8) COMD-19 hospital admis-
sions — December 14, 2020 to December 5, 2021
*Blue orcles represent 2-dose VE estimates, and the yellow crcles represent 3-dose VE estimates The bars spresent 95% confi

dence intervals. Estimates are ajusted forage, sex, sty, body mass index, Charkon index, pre-
vious SARS-CaV-2 PQR, previous postive SARS-CaV-2 semlogy, influenzs vacdne in yesr prior, pneumacoccal vaccine in prior
S yeas, index, prior wtilizstion (Tables 1, Appendix 2).

Katikireddi et al

(December 20,
2021)

Scotland and
Brazil

>18 year old general
population

Scotland:
Delta

Brazil:
Gamma/Delta

ChAdOx1

Scotland: May 19-
October 25, 2021
Brazil: January 18-
October 25, 2021

Scotland: administrative database linkage study
Brazil: evaluated VE by comparing fully vaccinated persons at day 0-13 and persons 14+ days post
dose 2.
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Scotland Brazil
Personyears  Numberof  Vaccine effectiveness® Personyears  Numberof  Vaccine effectiveness”
events (95% 1) events (95%Cl)
Unvaccinated 336942 245 0% (ref) -
0-2 weeks after first dose 6860 39 -15.4% (606 0 17.0) 1849089 21736 0% [ref)
Partially vaccinatedt 94761 420 493% (43310546) 11701310 37802 57-9% (5691058 9)
0-1week after second dose 47252 78 777% (7190823} 1601585 2688 732% (71910 745)
2-3wesks after second dose 55318 8 837% (797 to 87-0) 1492259 1095 86-4% (854 10873)
4-5weeks after second dose 65698 106 86:6% (836 to 83-0) 1338063 1019 83.5% (82310 847)
6-7 weeks after second dose: 71120 134 86.8% (842 to 88.9) 1117983 1019 77-9% 761t0795)
8-9weeks after second dose 73540 245 790% (75910817 862976 863 756% (73410 77.6)
10-11 weeks after second dose 32 280 796% (76810 821) 651213 751 69:3% (663 1072:1)
12-13 weeks after second dose 7773 337 77-4% (746 10 80-0) 445924 646 60-8% (566 10 64-6)
14-15weeksafterseconddose 68114 356 759% (72910 78.6) 264128 an 597% (54610 642)
16-17 weeks after second dose 63974 402 705% (67-010737) 169692 397 50.5% (43410 566)
18-19weeks aftersecond dose 58608 508 637% (5961067 4) 132459 275 42:2% (32410506
2021 weeks aftes seconddose 45716 598 536% (48-410583)
Scotland group: unvaccinated, Brazil group: 0-13 days. *In Scotland, adjusted for age. sex,
deprivation, comorbidities, number of previous tests, interval between doses, and temparal trend; individuals positive for SARS-Cov-2 before Dec B, 2020, were excluded
from the analysis. In Brazi, vaccine effectiveness was ad]usted for age, sex. deprivation, macroregion of residence, forvaccination, i
and 'weeks after the first dose
Table 2:Vaccine effectiveness estimates for ChAdOxi nCoV-19 against COVID. ions or time since two-dose
vaccination in Scotland and Brazil
Scotland Brazil
Total samples i
(35%CI) (95%Cl)
Unvaccinated 26130 13698 0% (ref) 9852053 4920001 % fref)
0-1 week after first dose o1 74 20.9% (8-21031.9) 286322 151328 -96% (-10510-8.8)
Partially vaccinated 15714 7176 6% 34610405 1143473 398717 376% 37310379)
0-1wesk after second dose 5027 2025 50.2% (46710 535) 12391 30550 513% (5061052)
2-3 weeks after second dose: 7141 2429 67.9% (65910698 95671 7963 69.8%(693t0704)
4-5 weeks after second dose 8947 3387 67:3% (6530 63:1) 79298 15568 68.4% (67-81068.9)
67 weeks after second dose 10622 4346 638% (61710 657) 60301 12400 66:8% (66110 67:5)
8-9 weeks after second dose 1258 4633 633% (6130 653) 44351 9424 654% (64-6 10 66:2)
10-11 weeks after seconddose 14043 6319 593% (57-2t0614) 080 7103 63:2% (62210 642)
12-13weeksafter seconddose 17300 7566 553% (5301t0.57-5) 22454 5177 58-8% (57-4 to 60-1)
1415 weeks after second dose 17421 7670 52.9% (50410552) 15305 3435 598% (58210 614)
16-17 weeks after second dose 15442 6554 487%(459t051-4) 10812 2529 587% (567 t0 60-5)
18-19 weeks after second dose 14403 6248 446% (41510 47-6) 7458 1852 57:7% (55-4 to 60.-0)
20-ziweeks afterseconddose 10596 4718 391% (35410 426)
e T T e Ty e O e T T T
board, inBrazil residence, diabetes, obesity.
Aeoic kickvty ci fpth fati
appendix 2 (pp 11-15). by
Table 3:Vaccine effectiveness estimates for ChAdOx1 nCoV-19 against confirmed SARS-CoV- i i dos

78

Abu-Raddad et al

(December 16,
2021

Updated January
26,2022)

Qatar

General population

AlphaaBetaaD
elta

mRNA-1273

January 1 and
December 5, 2021

TND study linking adminsitrative databases.

152 |

Page



https://www.nejm.org/doi/full/10.1056/NEJMc2119432

INTERNATIONAL AR, W Id Health
ey, Wor ealt
) VACCINE ACCESS %@,\; el
L CENTER S Organization

A Effectiveness against Any SARS-CoV-2 Infection B Effectiveness against Any Severe, Critical, or Fatal Covid-19

1000- 1000 .
- C e, 1
800 ® 300 e
700 " L | 700
0.0 600
= S0 500
£ wo £ o
w 300 % 300
g 200 } £ 200 1
g 0 .g 100
0.0~ == L RS S
g wo] ¥ g w0
200 200
30,0 300
400 400
500 500
0.0 600

'x%d,.fod,wzx-sﬁv

Months afler Second Dose

12 3 4 5 6 7
Jg{‘ﬁgf Months after Second Dose
s

»
o Lo %
¢
_y&v“’ ‘g:)f
> >
C  Effectiveness against Symptomatic SARS-CoV-2 Infection D Effectiveness against Asymptomatic SARS-CoV-2 Infection
00.0- 1000
0.0+ ¢ & 3 0.0+
0.0 M $ 3 300 s 1
0 i 00

Effectiveness (%)
588
31
-
Effectiveness (%)
$53552¢
-
[——
—
—
—

100] 100 i 1
o] Jab]

30.04 3004

40.04 40.0-

P o

60.0- 600

PR S S R R T

L #ot S

Months after Second Dose

S «;n,b Months after Second Dose .@d‘%ﬁ (\fyb

Young-Xu et al USA Male 65+ year old NonVOC, Comirnaty January-September Matched case control study
(December 15, veterans in VA Alpha, Delta mRNA-1273 2021

2021)

system
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Table. Change in Estimated Messenger RNA Vaccine Effectiveness Against Laboratory-Confirmed SARS-CoV-2
Infections, January to September 2021
Adjusted vaccine effectiveness by month from full vaccination, % (95% C1)®
Month Pre-Delta (January to April) Rising Delta (May to June) High Delta (July to September)
1 94.5(90.7-96.7) 92.1(87.2-95.1) 62.0(45.6-73.5)
2 88.5(86.1-90.5) 90.6(87.8-92.7) 60.9 (51.5-68.4)
3 87.9(85.9-89.5) 87.3(80.8-91.7) 57.8(52.5-62.5)
4 NA 86.6(83.0-89.5) 38.3(33.5-42.7)
5 NA 67.3(63.2-70.9) 18.9(13.7-23.8)
6 NA NA 18.4(13.3-23.3)
7 NA NA 23.4(17.3-29.0
8 NA NA 24.8(18.8-30.4)
Figure. Estimated Messenger RNA Vaccine Effectiveness Against
SARS-CoV-2 Infection by Delta Variant Period,
January to September 2021
1004 EE
L2 ® Pre-Delt
+ = s
® ® Rising Delta
fal + 75 °
g @ 3
o E I E E
1 2 3 & 5 & 71 & 3
Months after full vaccination
Machado et al Portugal Non-institutionalized | Alpha, Delta Comirnaty February 2 (80+) or Cohort study linking administrative databases.
(December 14, 65-<110 year olds mRNA-1273 March 30 (65-79) -
2021) ChAdOx1 AUgUSt 2021 timing post disease hospitalization deaths
dose2  [65-79 years|80-<110 years|65-79 years |80-<110 year{65-79 years |80-<110 years
14-41days |79 (76-83) |72 (61-79)  |95(90-97) |83 (68-91) |95(88-98) |87(71-93)
42-69 days |68 (64-71) |64 (53-72) |97 (94-98) |81(66-90) (97 (92-98) |88 (78-94)
70+ days 93 (86-96) 93 (87-96)
70-97 days |59 (53-64) |53 (43-62) 74 (60-84) 86 (78-91)
98+ days 39 (29-48)
98-123 days 50 (40-59) 74 (58-83) 80 (71-86)
124+days 34 (29-48) 63 (37-78) 75 (64-82)
AZ disease
timing post | in 65-79
dose 2 year olds
14-41 days | 48 (42-54)
4269 [33(23-42)
70+ 34 (10-52)
Florea et al USA >18 year olds Kaiser NonVOC, mRNA-1273 December 18, 2020- Cohort study
(December 14, Permanente insured Alpha, Delta September 30, 2021
2021) patients
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Berec et al Czech General population Alpha, Delta Comirnaty December 27, 2020- Cohort study of population of Czech Republic using adminsitrative databases, evaluating duraiton
(December 12, Republic mRNA-1273 November 21, 2021 of protection of primary and ve of boosted mRNA.
2021) ChAdOx1
‘Comirnaty effectiveness Spikevax effectiveness
Ad26.COV2.S 10

]
ihnspita\lzanon
or.
infection
06 06-
3 infection

0-2 months 3-4 menths 5-6 months 7-8 manths

Vaxzevria effectiveness

0s \'\\\ death
or Y hospitalization
os

infection

effectiveness

booster 0-2months 3-4 months 5-6 months 7-8 months  booster

o1

Janssen effectiveness

hospitalization

death

"0-2months 34 menths 5-6 menths 7-8 months

booster 0-2months 3-4 months 5-6 months 7-8 months  booster

period after vaccin application

Fig. 2. Vaccine-acquired immunity against infection with respect to the delay from the full vaccine
application, including the effect of a booster vaccine dose.
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Table 1. Estimated increase of breakthrough infection hazard ratios (HRs) in times of the SARS-CoV-2
delta variant dominance for age groups having started vaccination in the same month.

Vaccine March (age 70-80y) | April (age 55-69y) | May (age 35-54y)
HR 95% CI H 95% CI HR 95% CI
Comirnaty | 1.28 1.09-1.52 1.04 0.95-1.14 1.33 1.27-1.40
Spikevax 0.82 0.41-1.67 1.56 1.08-2.25 1.59 1.20-1.98
Vaxzevria | 1.64 1.05-2.57 112 0.74-1.70 1.24  0.82-1.86
Janssen 2.70 0.37-19.63 0.40 0.20-0.78 0.91 0.34-2.43

Bjork et al Sweden General population Alpha, Delta Comirnaty March 8-November Case-control study based on surveillance data, matching on age/sex and no adjustment for other
(December 9, mRNA-1273 7,2021 confounders.
2021) ChAdOx1

Infection

Vaccine type, at least two doses

(Updated March

Pfizer BioNTech 1. 4 (12 - 76)

Modema .- B4 (E1 - B}

2’ 2022) AstraZeneca —— 60 (52 - 67)
Mixed — 68 (80 - 74)

Time since last dose

0-3manths - TO (77 - BO)
3 =G months e 65 (60 - 69)
=6 months ——— 41 (31 -50)
0 25 50 75 100
Hospitalization
Vaccine type, at least two doses
Pfizer BioNTech e 90 (85 - 93}
Modermna ey BO (63 - B9}
AstraZeneca e BB (75-04)
Time since last dose
0-3maonths .- 91 (87 - 84)
3 -6 months —— BA (78 -063)
= & months. 52(0-77)
0 25 50 75 100
Severe disease
Vaccine type, at least two doses
Pfizer BioNTech —e 90 (83 - 95)
Modema —_— 82 (53-63)
AstraZeneca Lo ol 94 (80 - 58)
Time since last dose
0-3manths —— 82 (B4 - BG)
3 -6 months —_— 90 (75 - 56)
& 6 months , " ; - , 68 (T -80)
0 25 50 75 100
Effectiveness (%)
Kshirsagar et al USA Fully vaccinated NonVOCs, Comirnaty March 10-October Cohort study of fully vaccinated persons evaluating risk of reinfection by vaccination. There was
(December 9, persons Alpha, Delta mRNA-1273 14, 2021 an increase in the rate of hospitalization starting ~110-125 days after full vaccination for all three
2021) Ad26.COV2.S vaccines depending on age group, with a steeper increase for Janssen.
Powell et al UK General population Delta, Comirnaty Week 32 (~Aug 15) TND study among adolescents against symptomatic disease
(February 18, with a focus on Omicron (16-17y0) and Week
2022) adolescents 37 (12-15 yo)
[Update to

December 11,
2021 preprint]

156 |Page



https://www.cambridge.org/core/journals/epidemiology-and-infection/article/surveillance-of-covid19-vaccine-effectiveness-a-realtime-casecontrol-study-in-southern-sweden/1D5E389B6A1328F4711ADAFFC62362F5
http://medrxiv.org/content/early/2021/12/09/2021.12.08.21267483.abstract
https://www.medrxiv.org/content/10.1101/2021.12.10.21267408v3

INTERNATIONAL 2 AR
) VACCINE ACCESS :{@T\é gor;(:lllélaeggn
CENTER NS Org
b) 16-17-year-olds
_ ’ - . e ° ) -
i' ¢ © " &* °
E . . | é. . . . - T n!
% ? ? L d ¢ t},’ . i J e
E.- o i I on L
40 ?1
o ' RO i e vaccine (dave) perez
Bajema et al USA Veterans nonVOCs, Comirnaty February 1- TND among 1,896 U.S. veterans. Adjusted VE against hospitalization 14-119 days
(December 9, Alpha, Delta mMRNA-1273 September 30, following 2" dose of Moderna vaccine dose was 89.6% (95% CI = 80.1%-94.5%) and
2021) 2021 after the 2nd Pfizer-BioNTech dose was 86.0% (95% CI = 77.6%-91.3%); at >120 days
VE was 86.1% (95% Cl = 77.7%-91.3%) for Moderna and 75.1% (95% CI = 64.6%—
82.4%) for Pfizer-BioNTech.
Goldberg et al Israel General population Delta Comirnaty August 1-September Analysis of surveillance data comparing the following groups: Recovered: Previously infected

(December 5,
2021)

31,2021

individuals 90 or more days after confirmed infection who had never been vaccinated; Recovered
then Vaccinated: Previously infected individuals who later were 7 or more days after receiving a
single vaccine dose; Vaccinated then Recovered: Individuals who had been vaccinated with one or
two doses and were later infected; Vaccinated: Individuals seven days or more after receiving the
second dose, and who had not been infected before the start of the study period; Booster:
Individuals who received a third (booster) dose 12 or more days previously and had not been
infected before the start of the study period.

A. Recovered

Recovered 4-6 months
Recovered 6-8 months
Recovered 8-10 months
Recovered 10-12 months
Recovered 12+ months

0 10 20 30 40 50 60 70 80 90

B. Vaccinated and Booster

Booster 0-2 months u
Vaccinated 0-2 months
Vaccinated 2-4 months
Vaccinated 4-6 months
Vaccinated 6-8 months
0 10 20 30 40 50 60 70 80 920

C. Hybrid Immunity
Rec then Vacc 0-2 months
Rec then Vacc 2-4 months
Rec then Vacc 4-6 months
Rec then Vacc 6-8 months
Vacc then Rec 4-6 months
Vacc then Rec 6-8 months

0 10 20

30 40 60 70 80 90
Confirmed infection rate per 100,000 risk days

Figure 3: Estimated covariate-adjusted rates of confirmed infections per 100,000 at-risk days obtained
from the Poisson regression analysis for the study period August 1, 2021, to September 30, 2021,
stratified by sub-cohorts. Confidence intervals are not adjusted for multiplicity.
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Hall et al* UK 18+ year HCWs AlphaaDelta Comirnaty December 7, 2020- Cohort study of HCWs looking a VE against infection over time in those with and without prior
(February 16, AZD2222 September 21, 2021 infection. Pfizer long interval is doses separated by 26 weeks; short interval by <6 weeks
2022)
A BNT162b2 Vaccine, Long Interval between Doses
. 100+
[Update to & oo
(December 1, § o f
2021 preprint] M { 1; J'.
e B0~
w s
T 40
i 304
3 20
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E 0:
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% 40 J‘
I
g 20+
2 104
2 0
14-73 Days 74-133 Days  134-193 Days  194-265 Days
sfter after after after
dose 2 dose 2 dose 2 dose 2
Vaccination Status
C ChAdOx1 nCoV-19 Vaccine
100~
£ oo
i &0+
2 0o
‘g 60—+
"g" 50
g 40
> 304
g 20+
2 1l
E 0
14-73 Days 74-133 Days 134-220 Days
shrer afer after
dose 2 dose 2 dase 2
Vaccination Status
Israel et al Israel 18+ years Delta Comirnaty May 15-September Test-negative design case control using administrative database of Leumit Health Services among

(November 25,
2021)

17,2021

2-dose vaccine recipients. Compared with the initial 90 days after the vaccine, they found an
increased risk of infection with time elapsed since vaccination.
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Table 4 | Adjusted odds ratios for risk of SARS-CoV-2 in matched cohort

i X Adjusted odds ratio (95% CI) Pvalue
publlcatlon, see Time since second vaccine (days):
ref 2 below) 21-89 Reference =
90-119 2.37 (1.67 10 3.36) <0.001
120-149 2.66 (1.94 10 3.66) <0.001
150-179 2.82(2.07 10 3.84) <0.001
=180 2.82 (2.07 t0 3.85) <0.001
Age (continuous in years) 1.01 (1.00t0 1.01) 0.008
Male sex 1.05(0.9910 1.11) 0.08
Socioeconomic status (continuous 1-20) 0.97 (0.96 10 0.98) <0.001
Based on a conditional regression model fitted in a cohort matched for week of testing, age category (<18-39,
40-59, =60 years), and demographic group
63 Irizarry et al USA (Puerto 12+ years Predelta and Comirnaty December 15, 2020- Analysis of surveillance data linked to immunization registry data. VE against B) Infection c)
(November 19, Rico) delta mRNA-1273 October 15, 2021 Hospitalizations D) death by time since 2 weeks post complete series completion. Shading
2021) Ad26.COV2.S represents 99% Cl.
B C D
o 100% —— [re— ——
£ = — ey ||
%D 0% ""\\
L
0 0 100 50 0 50 100 150 o 50 100 150
Days since fully vaccinated
Vaccine — mRNA-1273 BNT162b2 — Ad26.COV2S
61 Andrews et al UK 50+ Delta Comirnaty September 13- TND booster dose study that also calculated the VE of a 2" dose >140 days after receipt of the 2"
(November 15, AZD2222 November 1, 2021 dose. VE against symptomatic diseaes for two doses of ChAdOx1-S and BNT162b2 >20 weeks after
2021) being given were 44.1% (41.9 to 46.1) and 62.5% (61.0 to 63.9), respectively.
59 Tenforde et al USA Hospitalized patients | Mix, alpha, Comirnaty March 11-August 15, | Case-control study among hospitalized patients. When the mRNA-1273 and BNT162b2 vaccines
(November 4, and delta mRNA-1273 2021 were compared, estimated vaccine effectiveness was similar within 120 days of vaccination. In
2021) contrast, beyond 120 days, the results corresponded to an estimated effectiveness of 85% for the
MRNA-1273 and 64% for the BNT162b2 vaccine to prevent COVID-19 hospitalizations.
E e e s -
58 Poukka et al Finland 16-69 year old HCWs Mix and delta Comirnaty December 27,2020- HCW cohort study based on registries. No difference seen between delta and pre-delta periods.
(November 4, mRNA-1273 August 26 (infection) | VE against infection
2021) AZD2222 October 26

heterologous

(hospitalization),
2021
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Skowronski et al Canada General population Alpha, AZD1222 May 30-Oct 2, 2021 TND study in BC and Quebec. In both provinces, two-dose mRNA VE >95% against hospitalization

(October 26, Gamma, Delta | Comirnaty was maintained through the seventh month post-vaccination. Two-dose mRNA VE against any

2021) mRNA-1273 infections peaked above 90% at 2—3 weeks post-vaccination, but remained about 80% or more
And

heterologous
schedules of the
above

through the eighth month. Given greater sample size, findings are most robust for BNT162b2 with
similar pattern for mRNA-1273 and mixed mRNA or ChAdOx1/mRNA recipients, recognizing limited
follow-up beyond the fourth or fifth month. For homologous two-dose ChAdOx1 recipients, VE
>70% was also maintained for at least the fourth month post-vaccination. There was no indication
of greater decline in two-dose protection against Delta. Among adults >70-years-old, mRNA VE was
>80% against infection and 290% against hospitalization to at least the fifth month.
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Figure 3. Adjusted two-dose vaccine effectiveness against infection and hospitalization, Dy fime since vaccination, mRNA and ChAdOXT
vaccines, >18-year-olds, British Columbia and Quebec, Canada
T e o !
Lin et al USA General population multiple Comirnaty December 13, 2020- Administrative database cohort study in North Carolina. For Pfizer two-dose,VE peaks at 94.5%
(October 26, mRNA-1273 Sept 8, 2021 (95% Cl, 94.1 to 94.9) at 2 months (post the first dose). VE starts to decline after 2 months and
2021) Ad26.COV2.S drops to 66.6% (95% Cl, 65.2 to 67.8) at 7 months. For Moderna two-dose,VE peaks at 95.9%
(95% Cl, 95.5 to 96.2) at 2 months. Effectiveness started to decline after 2 months and was
[updated with maintained at 80.3% (95% Cl, 79.3 to 81.2) at 7 months. For the Janssen one-dose regimen,
final publication vaccine effectiveness ramps to a peak level of 74.8% (95% Cl, 72.5 to 76.9) at 1 month.
on January 12, Effectiveness started to decline after 1 month and decreased to 59.4% (95% Cl, 57.2 to 61.5) at 5
2022} months.
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54 Nordstrom et al Sweden General population Alpha, Delta, AZD1222 January 12-October National cohort study based on database linkage. Vaccine effectiveness of BNT162b2 against
(October 25, Comirnaty 4,2021 infection waned progressively from 92% (95% Cl, 92-93, P<0-001) at day 15-30 to 47% (95% Cl, 39-
2021) mRNA-1273 55, P<0-001) at day 121-180, and from day 211 and onwards no effectiveness could be detected
And (23%; 95% Cl, -2-41, P=0-07). The effectiveness waned slightly slower for mRNA-1273, being
[Updated AZD1222a estimated to 59% (95% Cl, 18-79) from day 181 and onwards. In contrast, effectiveness of
February 4, mRNA-1273 ChAdOx1 nCoV-19 was generally lower and waned faster, with no effectiveness detected from day
2022} 121 and onwards (-19%, 95% Cl, -97-28), whereas effectiveness from heterologous ChAdOx1 nCoV-
19 / mRNA was maintained from 121 days and onwards (66%; 95% Cl, 41-80). Overall, vaccine
effectiveness was lower and waned faster among men and older individuals. For the outcome
severe Covid-19, effectiveness waned from 89% (95% Cl, 82-93, P<0-001) at day 15-30 to 42% (95%
Cl, -35-75, P=0-21) from day 181 and onwards, with sensitivity analyses showing notable waning
among men, older frail individuals, and individuals with comorbidities.
52 Hulme et al UK HCW Alpha, delta Comirnaty January 4-June 13 Comparative VE Cohort study of HCWs based on linking databases who were vaccinated with
(October 18, AZD1222
2021)
moddels with less ext |i|<x:l:;-lir(
suggesting Lhat recipients of each vaccine were similar after accounting for dilferences in vaceine allocation
over space and Lime (as did all models).
OMD-55 ARE atiendance
E 21 12 ERED H
58 2 - 2 o 21
W ' -
B v 0 1 i =
§ [ ) i
y v it
s g
2 0 ;W % M 12 14 ' 5 2
Days since first dose
51 Robles-Fontan et | USA (Puerto General population Multiple, with Comirnaty December 15,2020- Cohort study of Puerto Rican population.
al Rico) delta time mRNA-1273 October 15, 2021
(October 18, frame analysis | Ad26.COV2.S
2021)
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Outcome Vaccine on first day as fully @ after 144 days (C1),
(U pd ated March Infection mMRNA-1273 90% (88—91%) 72% (69—75%)
2 202 2) Infection BNT162b2 87% (85-88%) 54% (51-57%)
’ Infection Ad26.COV2S 64% (58-69%) 36% (31-42%)
Hospitalization mMRNA-1273 95% (89—97%) 91% (84—-95%)
Hospitalization BNT162b2 92% (86—95%) 81% (74-86%)
Hospitalization Ad26.COV2S 82% (61-91%) 67% (54—77%)
Death mRNA-1273 99% (89—100%) 93% (81-97%)
Death BNT162b2 97% (87-99%) 86% (76—92%)
Death Ad26.COV2.S 78% (14—94%) 73% (49—86%)
Table 1: Waning effectiveness against infection with 99% point-wise confidence intervals.

50 De Gier et al Netherlands General population Delta Comirnaty August 9-September Study of unvaccinated and vaccinated index cases and their contacts to evaluate transmission.
(October 14, mRNA-1273 24,2021 They did not have sufficent sample size but evaluated if VE against transmission differed by time
2021) Ad26.COV2.S since vaccination of the index case

AZD1222 Table S2. Secondary attack rate of SARS-CoV-2 and VET adjusted for time since full vaccination of the contact
(< or >= 60 days, only in analysis of fully vaccinated contacts), age group of the index case and contact and
week of notification date of the index case, stratified by time since full vaccination of the index case.

Analysis Unvaccinated Index fully Index fully Index fully Index fully vaccinated
index - infected vaccinated < 60 vaccinated < 60 vaccinated >= 60 >= 60 days ago -
contacts / all days ago - days ago - days ago - infected | adjusted VET (%)(95%
contacts (SAR) infected adjusted VET contacts / all [<)]

contacts / all (%) (95% C1) contacts (SAR)
contacts (SAR)

Unvaccinated | 547/2517 (22%) 24/209 (11%) 67 (47;79) 14/94 (15%) 55 (19;76)

household

contacts

Fully 164/1505 (11%) | 99/1278 (8%) 57 (40;69) 157/792 (20%) 28 (-4;50)

vaccinated

household

contacts

49 Janssen Briefing multiple General population Multiple Ad26.COV2.S September 21, 2020- | Final results from RCT
document for US Ju Iy 9, 2021 Figure 2:  Vaccine Efficacy Over Time of Molecularly Confirmed Moderate to Severe/Critical COVID-19
e — with Onset at Least 1 Day After Vaccination, PP Set (Seronegative; Study VAC31518COV3001)
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Table 3: Vaccine Efficacy of Molecularly Confirmed Moderate to Severe/Critical COVID-19 with
Onset at Least 1 Day After Vaccination; Per Protocol Set Final Analysis of Double-Blind
Phase Study (VAC31518COV3001)

Ad265¢10vp Placcbo
#Cascs (N) PY #Cases (N) PY VE% (95% CI)
Analysis sct: PP (19577) (19608)
Moderate to severe/eritical*
Day 2to Day 14 82(19577) 748.66 88 (19608) 749.83 6.7% (27.54; 31.77)
Day 15 to Day 28 51(19400) 1483.44 184 (19398) 1480.09 72.3% (62.10; 80.13)
Day 29 to Day 56 119 (19113) 287742 306 (18924) 2837.44 61.7% (52.46; 69.23)
710 end DB Phase 314(17586) 646098 573 (17090) 615891 47.8% (39.95; 54.62)
Day 57 to Day 112 157 (17586) 5040.02 308 (17090) 4860.10 50.8% (40.24; 59.70)
Day 113 to end DB Phase 157(11379) 490035 265(10572) 452934 45.2% (33.04: 55.34)
Figure4:  Vaccine Efficacy Over Time of Molecularly Confirmed Severe/Critical COVID-19 with Onset at

Least 1 Day After Vaccination, PP Set (Seronegative; Study VAC31518COV3001) Final
Analysis of Double-Blind Phase

Vaccine Efficacy over Time for Seronegative Patients (Per Protocal Efficacy Set)
Based on rati of hazard of SevereiCrical COVIO-19

> .
§ = :
E = 1
H y
g
>
) ’ Thme Shice Vaoem;; (days) “
Rosenberg et al USA General adult Delta for part Comirnaty May 1-September 3, Cohort study based on adminsitrative datbases. Estimated VE for cases declined
(October 9, population of New of study mRNA-1273 2021 contemporaneously across age, products, and time-cohorts. VE for hospitalization for adults 18-64
2021) York period Ad26.COV2.S years was >86% across cohorts, without time trend.
Time. ination: = ry- February 2021 — April 2021
A BNTI162b2 Recipients B mRNA.1273 Recipients C Ad26.COVLS Recipients.
Updated with - 1e-48Veorage - 1849 Vrofage - 1649 Ve o ge
final publication ZZDS\Q ﬁ% .
on December 1, " > I "
2021 » o . /\/\/
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‘The time of full vaccination was defined as at least 14 days after the final dose. Vaceine effectiveness was calculated as 1 minus the hazard ratio. The shaded areas indicate 95%
confidence intervals.

Liu et al USA General population Alpha, Delta, Comirnaty January 18- Hospital database cohort study. They found that there was an increased incidence rate with the
of NYC others mRNA-1273 September 21, 2021 increased time from vaccination, especially 120 days after vaccination.
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Time to fully vaccinated (days)

Plizer/BNT162b2 Moderna/mRNA-1273
Time to fully Total Incidence Incident rate | Total Incidence Incident rate
vaccination person-days /1000 person-days /1000

at risk! person-days | at risk person-days
210-240 days 3074 6 1.952 443 1 2.257
180-210 days 16811 24 1.428 5543 5 0.902
150-180 days 34847 16 0.459 16525 6 0.363
120-150 days 66486 27 0.406 32243 7 0.217
90-120 days 105697 15 0.142 52162 5 0.096
60-90 days 150864 16 0.106 74806 5 0.067
30-60 days 203392 26 0.128 100706 5 0.050
0-30 days 259596 26 0.100 126977 8 0.063

46 Italian Instituo Italy 216 year old general Alpha, Delta Comirnaty December 27, 2020- Compared different time points post vaccination dose 2 to day 0-14 post dose 1. They did not
Superiore di population who mRNA-1273 August 29, 2021 observe a reduction of the protective effect of vaccination, against symptomatic or asymptomatic
Sanita received at least 1 COVID-19 diagnosis, after about seven months since the 2nd dose (VE 89%), nor against diagnosis
(September 30, dose of mRNA with subsequent hospitalization (VE 96%), admission to ICU (VE 96%), or death (VE 99%) after
2021) vaccine about 6 months. Persons >80+, nursing home residents, persons with comorbidities or
immunocompormised did see a decline in VE against infection though confidence intervals are
wide for the latter.
DIAGNOSIS HOSPITALIZATION
(cases: 116,035; person-days: 2,475,475,844) (cases: 9,010; person-days: 1,718,702,727)
; BT ; ey
ADMISSION TO ICU DEATH
(cases: 798; person-days: 1,718,720,786) (cases: 2,765; person-days: 1,718,721,206)
i':; ; 1,’(.'-,.:
Sy afer 2 dove of vaceine sdmirsaton Gy st 24 dove of veceine sdminsation
45 Martinez Bas et Spain >18 year old general Alpha, Delta Comirnaty April 1-August 31, Cohort study of contacts of cases.
al population mRNA-1273 2021
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(September 30, AZD1222 Adjust VE (95% Cl)
2021) Ad26.COV2.S <90 days since last dose | 290 days since last dose
' ’ unvaccinated REF REF

1 dose of Janssen 52 (44-59) 28 (-8-53)

1 dose of Spikevax 65 (56-73) NA

2 doses of Spikevax 85(80-88) 67 (50-78)

1 dose of Comirnaty 57 (51-61) NA

2 doses of Comirnaty 70 (67-73) 63 (58-68)

1 dose of Vaxzervia 40 (31-47) 52 (37-64)

2 doses of Vaxzervia 54 (47-60) NA

1 dose of Vaxzervia+1 dose of Comirnaty 85 (69-93) NA
Bruxvoort et al USA General population Delta, mRNA-1273 March 1-July 27, TND study among persons insured by Kaiser Permante Southern California.
(October 1, Alpha+others 2021
2021) 100

~
o

Variant

Vaccine effectiveness (VE), %
o
g

o
o

- Delta
Non-Delta
—=- Unidentified

14-60 days 61-90 days 91-120 days 121-150 days. 151-180 days
Time since vaccination

Payne et al UK HCWs Alpha Comirnaty December 7, 2020- Cohort study of HCWs
(July 21, 2021) March 12, 2021
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Hazard rate ratio estimate Hazard rate ratio estimate
(full model, 1st Dose) (full model, 2nd Dose)
g (=]
Q:; »5" f\gl .'*"; 519' ’i‘ FI 5'3'; ,G“I =L T T T r
87 8 S WA & @ S &
Vaccination interval (Day) P &
Source: SIREN Study. Vaccination interval (Day)
a1 Eyre et al* UK contacts of Alpha/Delta Comirnaty January 1-July 31, Transmission study. Independently of contact vaccination status, for each doubling of weeks since
(January 5, 2022) symptomatic and AZD1222 2021 14 days after second vaccinationin index cases, the odds of a contact testing PCR-positive
asymptomatic SARS- increased 1.13-fold (95%CI 1.09-1.17) for ChAdOx1 and 1.20-fold (1.10-1.31) for BNT162b2 with no
[Update to CoV-2-infected index evidence of a difference between vaccines (p=0.19). Higher probabilities of PCR-positive results in
September 29, cases contacts 14 days after second vaccination for Delta vs. Alpha meant that by 12 weeks post second
2021 preprint] ChAdOx1 dose there was no evidence that onward Delta transmission rates differed between
those not vaccinated and those having received two ChAdOx1dosesand the impact of
BNT162b2had also attenuatedsubstantially
40 Nunes et al Portugal Cohort of 80-109 Multiple Comirnaty February 2-August Cohort study done by linking adminsitrative records. VE against hospitalization in persons > 98
(September 23, year olds mRNA-1273 13,2021 days post dose 2 was 89% (71-96) compared to 14-41 days post dose 2 was 81% (64-91). VE
2021) against COVID-19-related deaths in persons > 98 days post dose 2 was 74% (60-83) compared to
14-41 days post dose 2 was 86% (68—93). Neither were statisically different.
Outcame by vaccine status P;e’:"’;‘ Ev:“:[s Rate :‘;“Iz 95% Cl  Confounder-adjusted HR  95%Cl  VE g5%Cl
14 10 41 days | 32505 | 10 [ o3| 003 |ooroos 018 | e.09-036 | 82 | 64-91
|42 10 69 days | 32060 | 1 | 034 | 003 [002-008 0.19 | 0.09-0.39 | 81 | s1-01 |
70 10 97 days | 31161 | 16 | 051 | 0.04 0.03-0.07 0.22 | 012-0.43 | 78 | 57- ﬂﬂ‘
| 298 days | 333 6 048 | 0.0z | 0.01-0.03 o1 | o.0s-0.29 | 89 | y1-96 |
Death
14-41 days. | 32506 7 022 | 0.0z | 0.01-0.05 | 0.4 0.07-03z | 86 | 68-03
42-69 days 32,062 13 0.41 | 0.05 | 0.03-0.08 0.16 0.09-030 | 84 | 70-91
70-97 days 31164 20 064 | 0.07 | 0.05-0m 013 0.08-0.23 | 87 | 77-92
208 days 33,326 51 153 | 017 | 0az-o.22 0.26 0a7-0.40 | 74 | 60-83
37 Pilishvili et al USA HCW Multiple Comirnaty December 28-May TND case control among HCWs evaluated VE every 2 weeks for 14 weeks.
(September 22, mRNA-1273 19, 2021

2021)
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0 T T T T T T T
1-2 3-4 5-6 7-8 9-10 11-12  13-14
Weeks of Follow-up after Receipt of Second Dose
No. of Cases 40 10 16 24 23 35 24
No. of Controls 541 213 156 137 99 139 82
El Sahly et al USA RCT participants Multiple mRNA-1273 July 27, 2020-March Findings from the double blinded placebo controlled RCT. VE against disease was similar at 2
(September 22, 26,2021 weeks-<2 months (91.8%), 2 months-<4 months (94%), and 24 months (92.4%) post dose 2
2021)
Baden et al USA >18-year-old RCT Delta mRNA-1273 July 1-August 27, RCT participants were followed after unblinding. Initial vaccine recipients (MRNA-1273e) were
(September 22, participants 2021 vaccinated between 7/27/20-12/16/20 while those vaccinated after unblinding (MRNA-1273p)
2021) were vaccianted between 12/29/20-4/30/21. Median follow-up times from the first dose were 13
months in the mRNA-1273e (including double-blind and open-label phases) and 7.9 months in the
mMRNA-1273p (only open-label phase) groups. While there was a significant difference in disease
incidence rates between the groups, there was no difference in severe disease incidence rates
though numbers are small.
| mRNA-1273e ‘ mMRNA-1273p" mRNA-1273p vs
N=14746 N=11431 mRNA-1273e
Covid-19 Cases Person- Rate/1000 Cases Person- Rate/1000 Reduction of observed
Casest ..n_ | yr  Personyr n yr | Person-yr incidence rate % (95% CI)
All cases 162 2102 771 88 1796 49.0 36.4 (17.1-51.5)
gz | s | era 68 | 1280 | 528 306 (18.6-55.5)
265 yr 26 544 47.8 20 507 39.5 17.4 (-53.9-56.3)
Severe | 13 | 2102 | 6.2 | 6 1796 I a3 46.0 (-52.4-83.2)
YIZ'E“BS 7 1558 45 4 1289 34 30.9 (-171.7-85.2)
265 yr ] 544 11.0 2 507 3.9 64.2 (-100.2-96.5)
Hagan et al USA Incarcerated persons | Delta Comirnaty July 11-August 14, Outbreak investigation in a prison found that the attack rate among fully vaccinated persons was
(September 21, mRNA-1273 2021 significantly higher in those vaccinated 4-6 months ago (89%) compared to those vaccinated 2
2021) Ad26.COV2.S weeks-2 months ago (61%). This was combined for 3 vaccines used in the population.
Thomas et al Multiple >12-year-old RCT Multiple Comirnaty July 27, 2020-March Findings from the double blinded placebo controlled RCT. VE against disease was 96.2% (93.3-98.1)

(September 15,
2021)

participants

13,2021

at 7 days-<2 months, 90.1% (86.6-92.9) at 2 months-<4 months, and 83.7% (74.7-89.9) at 24
months post dose 2.
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BNT162b2 Placebo
Efficacy End Point (N=23,040) (N=23,037) Vaccine Efficacy
No.of Surveillance MNo. at No. of Surveillance No. at
cases time risk cases time nisk
1000 parsonye 1000 penonyr
Overall: first occurrence of Covid-19 after receipt of first dose 131 s412 22,505 1034 3124
After receipt of first dose up to receipt of second dose 46 1339 22,505 110 11331
<11 Days after receipt of first dose a 0677 72505 50 0675
‘.-11 Days after receipt of first dose up I:y receiptof second dose 5 0.662 2399 E‘E- 0.656
N Dt e of o o B Gk mim as e
=7 Days after receipt of second dose to <2 mo after 12 2923 2132 k) ¥ 2334
e e X Tmo e  oas  nae mrpees
2 Pfizer Multiple >16-year-old RCT Delta Comirnaty July 1-August 31, RCT participants were evaluated for duration of protection against symptomatic disease, with the
(September 17, participants 2021 original placebo recipients receiving the vaccine after unblinding. The mean time from Dose 2 of
2021) Comirnaty to 01 July 2021 was approximately 5 months for the crossover group and 10 months for
the original group. There was a 26.3% (7.4%- 41.4%) relative vaccine efficacy for the group
vaccinated later (crossover group) compared to the group vaccinated earlier (original group), with
a difference in incidence rates of -18.6 per 1000 person-years of follow-up.
31 de Gier et al Netherlands Hospitalized patients | Delta (just for Comirnaty July 4-August 29, Incidence rate ratios were calculated based on national coverage and vaccination status of
(September 17, duration of mRNA-1273 2021 (just for hospitalized cases. All 4 vaccines were combined in calculating the VE by time since vacciantion,
2021) protection) Ad26.COV2.S duration of and VE was only calculated during the delta dominant period when 99% of sequenced isolates
AZD1222 protection) were delta. No drop in VE against hospitalization nor in VE against ICU admission was seen
between those vaccinated up to 20 weeks since full vacciantion among 15-49, 50-69, >70 year
olds.
30 Self et al USA >18 years who were Alpha, Delta, Comirnaty March 11-August 15, | This case-control study found that the for mRNA-1273 vaccine, there was no difference in VE
(September 17, hospitalized at 21 Non-VOC mRNA-1273 2021 against hospitalization among those were 14-120 days post full vaccination and those who were
2021) U.S. hospitals across Ad26.COV2.S >120 days post full vaccination. For Comirnaty, VE against hopsitalization was 91% (88-93) for
18 states those 14-120 days post full vaccination while it was 77% (67-84) for those >120 das post full
vaccination. Ad26.COV2.S did not have enough data to stratify by more than 28 days post full
vaccination.
2 Polinski et al USA >18 years of age Alpha/Delta Ad26.COV2.S March 1, 2021- Retrospective cohort study used insurance claims data linked to health data sources to evaluate VE
(September 12, August 31, 2021 of Ad26.COV2.S against COVID-19 diagnosis and hospitalization among vaccinated individuals and
2021) matched unvaccinated individuals (matched on age, sex, comorbid-risk, calendar date, location,
(updated March and other risk factors for COVID-19 severity). VE was stable over time up to 152 days after
17,2022) vaccination.
28 McKeigue et al Scotland Population of Alpha/Delta Comirnaty December 1, 2020- Matched case-control study (REACT-SCOT) assessed rate ratios over time comparing rate of severe
(September 15 Scotland mRNA-1273 September 8, 2021 COVID-19 and the rate of hospitalization or death among thoswe full vaccinated with Comirnaty,
2021) AZD1222 mRNA-1273, and AZD1222 to unvaccinated persons.

(updated
February 25,
2022)
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Figure 2: Association between vacdne efficacy and time since last vaccine dose

() Sewere COVID-19. Rfs in conditional logistic regression model, adjusted for covariates. (B) Hospitalised or fatal
COVID-19 cases. RRs in the 42-day time window centred on 20 weeks from the most recent vaccine dose are
presented. The efficacy of vacdnation is 1 minus the RR. For each effect, line thickness is propostional to precision
(inverse variance) of estimate, scaled to the same maximum thidkness for each effect. RR=rate ratio.

Bajema et al USA Veterans 2 18 years Alpha/Delta BNT162b2 & February 1, 2021- Test-negative case-control study of adults hospitalized at 5 Veterans Affairs with COVID-like illness.
(September 10 mRNA-1273 August 6, 2021 No difference was found in VE against hospitalization <90 days vs. > 90 days post second dose of
2021) BNT162b2 or mRNA-1273: 86.1% (76.5-91.8%) vs. 87.2 (78.2-92.5%).

Andrews et al UK Symptomatic cases Alpha/Delta Comirnaty December 8, 2020- This test-negative case-control study assessed VE of 2 doses of Comirnaty, mRNA-1273, and

With updated and test-negative mRNA-1273 September 3, 2021 AZD1222 against symptomatic disease, hospitalization, and death over time separately for Alpha
data through controls 16 years and AZD1222 and Delta variants. VE against symptomatic disease peaked in early weeks post 2nd dose and then
August 20" here older declined for Comirnaty and mRNA-1273 for both Alpha and Delta. Waning was greater for Delta
(September 14, than Alpha. Only limited waning against hospitalization and death was observed.

2021)
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Figure 1. Vaccine Effectiveness against Symptomatic Covid-19 and Aelated Hospitalization and Death in England.
Waning was also greater for those 65+ years compared to 40-64 year-olds and in those in a clinical
risk group and clinically extremely vulnerable group. Data for mRNA-1273 was only available
thorugh 10-14 weeks post 2nd dose for symptomatic disease and shows high VE (85.6%) at 10-14
weeks.

25 Dagan et al Israel Pregnant women Alpha/Delta Comirnaty December 20, 2020- Cohort study of pregnant women that showed no drop in VE through 56 days post dose 2
(September 9, June 3, 2021
2021)

24 Thompson et al USA >50 years of age Multiple Comirnaty January 1-June 22, Test negative case control study that found that VE against hospitalization remained >80% through
(September 9, including mRNA-1273 2021 at least 112 days post the dose 2 for Comirnaty and mRNA-1273. For Ad26.COV2.S, VE stayed high
2021) alpha/delta Ad26.COV2.S at time point 256 days after vaccination.

VE against ER/urgent care visit is >80% through at least 112 days post dose 2 for Comirnaty and
mRNA-1273. For Ad26.COV2.S, VE stayed high at time point 256 days after vaccination.
VE against hospitalization (for all 3 vaccines combined)
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Fully vaccinated — 2 doses
14-27 Days after dose 2 2,754 48 (1.7) [ag] 23 (8410 92)
2841 Days after dose 2 2,783 41(L5) Fei 92 (88 to 94)
42-55 Days after dose 2 2,603 41 (1.6) tei 90 (87 to 93)
56-69 Days after dose 2 2,394 51(2.1) b 86 (8210 90)
70-83 Days after dose 2 2,048 24 (1.2) el 93 (89 to 95)
84-97 Days after dose 2 1,528 27 (1.8) - 86 (79 to 91)
98-111 Days after dose 2 971 23 (2.4) s 82(72t089)
=112 Days after dose 2 568 11(1.9) : —e—  36(741093)
stivenoce amainct amaraancy danartmant
VE against emergency room visits/urgent care visits (for all 3 vaccines combined)
Fully vaccinated — 2 doses
14-27 Days after dose 2 1,198 23(L.9) E - 92 (88 0 95)
28-41 Days after dose 2 1170 20(L.7) Hi 95 (9210 97)
42-55 Days after dose 2 1,067 18 (1.7) Fel 95 (91 t0 97)
56-69 Days after dose 2 924 28 (3.0) i 88 (811092)
70-83 Days after dose 2 667 24 (3.6) - 86 (781091)
84-97 Days after dose 2 487 13(27) Fed 92 (87 10 96)
98-111 Days after dose 2 331 17 (5.1) e 86 (771092
=112 Days after dose 2 2 11(5.0) ! —e—i 86 (741093)
72‘5 0 (!ID 25‘ 0 SGI 0 75‘,0 lﬂﬂ 0

23 Puranik et al USA Persons >14 days Multiple Comirnaty January 1-August 8, Test negative case control study to assess duration of protection against symptomatic disease.
(September 7, post dose 2 (“full including 2021 Adjusted OR start showing waning at day 60 after full vaccination.
2021) vaccination”) who alpha/delta Covariate Level/Category ptomatic

received first dose [N = 974 positive events]
after January 1 Time Relative Day 0 1 (Reference)
to Full
vaccin:tion
Day 30 219 (0.89, 5.36)
Day 60 3.65 (1.78, 7.46)
Day 90 5.58 (2.72, 11.46)
Day 120 7.25(3.47, 15.18)
Day 150 10.33 (5.03, 21.24)

2 Kertes et al Israel Fully vaccinated Delta Comirnaty June 9-July 18, 2021 Study of Maccabi HMO clients who were 7 days post dose 2 by June 9 and had no history of prior
(September 7, population infection. Found that those vaccinated in January-February had odds of infection of 1.61 (1.45-
2021) 1.79) compared to those vaccinated in March-May of testing positive for SARS-CoV-2.

19 Keehner et al USA ~19,000 employees Delta BNT162b2 July -August 26, 2021 | Cohort study of HCWs showed that among symptomatic cases occurring in July, HCW vaccinated in
(September 1, of University of mRNA-1273 January or February had an attack rate of 6.7 per 1000 persons (95% Cl, 5.9 to 7.8), whereas the
2021) California San Diego attack rate was 3.7 per 1000 persons (95% Cl, 2.5 to 5.7) among those who completed vaccination

Health during the period from March through May. Among unvaccinated persons, the July attack rate was
16.4 per 1000 persons (95% Cl, 11.8 to 22.9).

18 Nunes et al Portugal 1.5 million 265 year Alphaadelta BNT162b2 ?February-August 13, | Cohort study using electronic databases. For those 80+, VE against hospitalization was 82 (64-91)
(August 29, olds mRNA-1273 2021 at day 14-41 and 89% (71-96) at day 98+. For COVID related mortality, it was 86% (68-93) at day
2021) (duration of 14-41 and 74 (60-83) at day 98+. Noted limitations are that data delays could mean that outcomes

protection on only such as hospitalization/mortality have not been recorded for more recent cases. Additionally, only
those 80+) 6% of the 80+ cohort remained unvaccinated during the study period, making these unvaccinated
individuals probably quite different from the vaccinated.

17 Cerqueria-Silva Brazil 75.9 million Gamma CoronaVac January 18-July 24, This was a retrospective cohort study that calculated VE, as well as evaluated the daily
et al vaccinated in Brazil AZD1222 2021 hospitalization incidence per 100,000 vaccinees. For CoronaVac, there was low hospitalization
(August 27, incidence up to 84 days in vaccinees up to 79 years old. 80-89 and 290 age groups lowest
2021) incidence 28 days post dose 2 but then increased but were still lower than 1 dose recipients
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16 Chemaitelly et Qatar AlphaaBetaaD | BNT162b2 January 1-August 15, | Test-negative case-control study evaluating VE by time since vaccination stratified by age, VOC,
al* elta 2021 and outcome. They see a drop in VE against infection over time since vaccination with no
(October 6, difference by those older/younger than 60. VE against severe disease is preserved (until sample
2021) size is insufficient).

[Update to Aug A Effectiveness against Any SARS-CoV-2 Infection
27 preprint] 7
B =775
712
= Feok
% o
H o }i 7
é Tk
‘_E 2] }EZE }11.! 123
i--i.B __________ T
x 0-13Days =14 Days 1 2 3 4 5 & =7
after after | |
first Doze First Dase Manth after Sacond Dese
Seccnd
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B Effectiveness against Amy Severe, Critical, or Fatal Case of Cowid-19
loo FET %1 Fo43 #looo
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S |
i
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i
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13 Tartof et al* USA 3.4 million Kaiser Delta for BNT162b2 December 14, 2020- Retrospective cohort study. VE against infection for the fully vaccinated decreased with increasing
(October 16, Permanante latter months August 8, 2021 time since vaccination, declining from 88% (86-89) during the first month after full vaccination to
2021) Southern California of study 47% (43-51) after 25 months. Individuals 265 years of age had lower overall effectiveness against

members 212 years infections but declined at a similar rate (VE at <1 month after being fully vaccinated: 80% [73-85];
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[Update to Aug VE at 25 months: 43% [30-54]). Among fully vaccinated persons of all ages, protection against
23 preprint] COVID-19-related hospitalization did not wane over time, with overall adjusted VE estimates of
87% (82-91) at < 1 month after being fully vaccinated, and 88% (82-92) at =5 months after full
vaccination. At <1 month, VE against Delta: 93% [85-97] and VE against other variants: 97% [95—
99]). At 24 months, VE against Delta infections: 53% [39-65] and VE against other variants: 67%
[45-80].
VE against infection:
C4591074 VE study, Age 12+
100
20
%‘ 80
¥}
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a
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>
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g 40
w
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é— 20 Age at Index, Years 1215
< 16-44
0 e
0 — All>=12
Munl‘hs‘ AiuterrFuII Vaccination
VE against hospitalization:
C4591014 VE study, Age 12+
100
90
°§ 80
O
2 70
a
ui 60
>
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i
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< 16-44
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65+
0 — All>=12
Months After Full Vaccination
12 Goldberg et al Israel 4.8 million fully Delta BNT162b2 July 11-July 31 2021 The study compared the rate of breakthrough infection in July, when Delta was the dominant
(August 24, vaccinated persons; strain, between individuals who received 2 doses of the vaccine earlier this year to individuals who
2021) >16 and 240 received two doses of the vaccine more recently, while adjusting for confounders. Rates of
(depending on infection decline the more recently one was vaccinated; with severe disease, this is seen in those
analysis) >60 years. A second analysis was done among the general population cohort of vaccinated and
+unvaccinated in
israel
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unvaccinated to calculate VE by age group and month of vaccination.
OUTCOME = Positive SARS-CoV-2 PCR test

Age JanB FebA FebB MarA MarB Apr May
16-39 50% [45,55] 47% [42,52] 58% [55,62] 62% [59, 64] 68% [65,70] 74%([71,77] 73% [67,78]
40-59 58% [54,62] 61% [58,65] 63% [59,66] 67% [63,70] 74% [70,77] 78%[73,82] B80% [71,86]

60+ 57%[52,62] 63%[57,67] 65% [57,71] 73%[66,78] 72%([64,77] 73%[63,81] 75% [58,85]

OUTCOME = Severe COVID-19

Age Jan Feb Mar

40-59

94% [87,97]

86% [82, 90]

98% [05, 99]  98% [94, 99]

88% [84, 91]  91% [85, 95]

10 Pouwels et al* UK General adult Alpha, Delta BNT162b2 December 1, 2020- COVID-19 infection survey is a household longitudinal survey with testing. During the delta
(October 14, population AZD1222 August 1, 2020 dominant period, in those 18 to 64 years, VE of BNT162b2 against new PCR-positives reduced by
2021) 22% (95% Cl 6% to 41%) for every 30 days from second vaccination. Reductions were numerically

smaller for ChAdOx1 (change -7% per 30 days, 95% Cl -18% to +2%) but there was no formal
[Update to Aug evidence of heterogeneity (p=0.14).
18 preprint] Overall
3
® 1.0
£
o
&}
SRR
c
3
S
@ 0.6
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‘B
9 044 B R ~—— ChAdOx1
s | B R — =
<
8 02
]
]
T oo-
o 0 25 50 75
Days since 14 days after 2nd dose

9 Tenforde et al USA Hospitalized patients | Alpha > Delta BNT162b2 March 11-July 14, Test-negative design case control study of hospitalized patients. VE against COVID-19—- associated

(August 18, mRNA-1273 2021 hospitalization was 86% (95% Cl = 82%—90%) 2—12 weeks and 84% (95% Cl = 77%—90%) 13-24

2021)

weeks from receipt of the 2" dose, with no significant change between these periods (p = 0.854).
There was no difference in VE by timing since vaccine among those >/< 65 years,
immunocompromised versus not and among those with >/< 3 chronic conditions.
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FIGURE 2. Sustained vaccine effectiveness* against COVID-19 5 and
21 medical centers in 18 states, Y March-July 2021
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Yassi et al Canada HCWs in Vancouver Alpha/Gamma | BNT162b2 December 15-May Retrospective cohort study of HCWs linking administrative databases. At 16 weeks (day 112) post
(July 16, 2021) mRNA-1273 13,2021 dose 1 and 2 they don’t see a decline in VE. Note that day 0-13 post dose 1 is included in the
unvaccinated comparison group.

Chemaitelly etal | Qatar Immunosuppressed Alpha/Beta BNT162b2 February 1-July 21, Retrospective cohort study finding VE against infection was 73.9% (95% Cl: 33.0-89.9%) at day 56+

(August 9, 2021) kidney transplant mRNA-1273 2021 post dose 2; VE against severe/critical/fatal disease was 83.8% (95% Cl: 31.3-96.2) at day 56+ post
patients dose 2.

Carazo et al Canada HCWs in Quebec Alpha BNT162b2 January 17-June 5, This is a test-negative case control linking surveillance and vaccination data from administrative

(July 22, 2021) mRNA-1273 2021 databases for HCWs. Across 16 weeks, no decline in single-dose VE against infection was observed

with appropriate stratification based upon prioritized vaccination determined by higher versus
lower likelihood of direct patient contact.
Figure 2. Vaccine effectiveness against COVID-19 by interval since vaccination

100%
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g 70% |
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g sox |
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g
3
> 30%
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Figure 3. Vaccine effectiveness against COVID-19 in healthcare workers vaccinated before
January 31% 2021 (highest contacts with patients) and those vaccinated after February 207" 2021
(fewer cantacts with patients) by interval since vaccination

100%

0%

Vaccine Effectiveness
g

06 713 1427 2841 4255 | 5669 | 7083 8497 98111 06 | 7+
Cases vaccinated <lan 31 115 157 103 74 62 73 124 156 108 37 22
Cases vaccinated >Feb 21 70 70 63 48 31 31 7 3 0 1 0
Interval post dose one Interval post dose two
Days since vaccination
o— VE vaccinees <Jan 31vs unvaccinated 95%C1

VE vaccinees >Feb 21 vs unvaccinated 95%C1

Amirthalingam et
al (July 28, 2021)

UK

50+ year old
population

Alpha/Delta

BNT162b2
AZD1222

January 4-June 18,
2021

This is a test-negative case control study linking surveillance and vaccination data from

administrative databases. In summary, VE against disease potentially declines post dose 1 at day

70+ for AZD1222 and at day 56+ for BNT162b2 but there are wide/overlapping confidence

intervals making conclusions challenging. Higher two-dose VE was observed with > 6-week

intervals between BNT162b2 doses compared to the authorized 3-week schedule, including > 80-

year-olds. (This paper also includes information on GMTs at different time points post vaccination.)
(a) AZ Vaccine

Age 65-79
Age 50-64

Age 80+
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(b) Pfizer
Age 50-64 Age 65-79
Age 80+ (Vaccinated before Jan 4th 2021) Age 80+ (Vaccinated from Jan 4th 2021)

]

igure 4: Two dose vaccine effectiveness by age group, vaccine type and interval between doses

PF:80spretand | PF:8O+Jand+ | P65-79 | PRSO64 | AZSOs AZ:65-79 | AZ:50-64

. .

Italian Instituo Italy Italian general adult Alpha BNT162b2 December 27, 2020- This study linked Italy’s national vaccination registry with their surveillance data. For each of the
Superiore di population with at AZD1222 July 14, 2021 outcomes evaluated, a multivariable negative binomial model was used to estimate the incidence
Sanita least 1 dose of mRNA-1273 rate ratio at different time intervals post dose 1 and 2, compared to the time period of 0-14 days
(July 30, 2021) vaccine Ad26.COV2.S after the first dose. VE is preserved against infection post complete vaccination for BNT162b2 at

day 147-154, for mRNA-1273 at day 126-133, for AZD1222 at day 49-56, and for Ad26.COV2.S at
day 49-56. VE against hospitalization, ICU admission, and mortality also do not change significantly

over time.
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Figure 16. Adjusted estimates of the Incidence Rate Ratio of diagnosis at different time intervals from the
administration of the first and second dose compared to the reference period (0-14 days from the first
dose) by vaccine brand

Comirnaty (dose 1: n=17,857,894; dose 2: n=9,538,144) Spikevax (dose 1: n=2,441,629; dose 2: n=1,200,472)

1
Ref),

Incidence rate ratio (95% CI)
Incidence rate ratio (95% 0]

Dose 1 Dose 2 Days from vaccine administration Dosel Dose2  Days from vaccine administration

Vaxzevria (dose 1: n=5,748,848; dose 2: n=1,475,899) Janssen (single dose: n=1,083,364)
1

Incidence rate ratio (35% @)
Incidence rate ratio (95% @)

inictrtinn Days from vaccine administration

2 Israel et al Israel
(August 5, 2021)

All fully vaccinated
persons enrolled in
Leumit Health
Services

Delta

BNT162b2

May 15-July 26, 2021

There was a significantly higher rate of positive results among patients who received their second
vaccine dose at least 146 days before the RT-PCR test compared to patients who have received
their vaccine less than 146 days before: adjusted odds ratio for infection was 2.76 (95% Cl 1.62-
3.08) for 2 60-year-old patients; 2.22 (95% Cl 1.62-3.08) for patients 40-59-years; and 1.67 (95% Cl
1.21-2.29) for 18-39-year-old patients.

1 Mizrahi et al Israel
(July 31, 2021)

16+ year olds
enrolled at Maccabi
Health Services

Delta

BNT162b2

June 1-July 27, 2021

The study compared the rate of breakthrough infection during June and July, when Delta was the
dominant strain, between individuals who received 2 doses of the vaccine earlier this year to
individuals who received two doses of the vaccine more recently, while adjusting for confounders.
The authors report that persons vaccinated between January and February 2021 had a 53% (95%
Cl: 40-68%) increased risk of breakthrough infection in June and July compared to individuals
vaccinated between March and April 2021. There was no difference by age groups 16-39, 40-59,

260 years. No unvaccinated persons were included in the study; thus, vaccine effectiveness was
not evaluated.

Other data of interest:

e https://www.gov.il/BlobFolder/reports/vpb-12082021/he/files publications corona vpb-12082021-01.pdf

trial-pfizer-biontech-covid-19-vaccine

Salo et al HH transmission study in Finland, showing VE 10 weeks after 1 dose of an mRNA vaccine but is a mix of 1 and 2 dose recipients.
Pfizer’s press announcement of 4 month efficacy in adolescents https://www.pfizer.com/news/press-release/press-release-detail /follow-data-phase-3-

Note as of January 7, 2022 version, only true duration of protection analyses are included. Please look at the update from December 30, 2021 if you wish to see
full list of previously included studies with other data such as Kaplan-Meier curves. Missing reference numbers in table above indicate studies that have been

removed.
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4. Summary of Study Results for Primary Series COVID-19 Vaccine Effectiveness Against Transmission§

Reference
(date)

Country

Design

Population

Dominant
Variants
(Alpha=B.1.1.7
Beta=B.1351
Gamma=P.1
Delta=B.1617.2

History
of COVID

Vaccine Product

Outcome
Measure

1** Dose VE %
(95%Cl)

Days post
1st dose

2nd Dose VE %
(95% CI)

Days post 2nd
dose

Max Duration
of follow up
after fully
vaccinated

16

Ng et al
(March
24,2022)*

Singapore

Retrospective
cohort

8,470 contacts
linked to Delta
variant index
cases

Delta”

Unknown

BNT162b2

Documented
infection of
household
contacts

22(-2-40)

BNT162b2

Symptomatic
disease of
household
contacts

16 (-12-37)

mRNA-1273

Documented
infection of
household
contacts

55 (13-77)

mRNA-1273

Symptomatic
disease of
household
contacts

63 (30-80)

14+

44 (29-56)

14+

39 (21-53)

49 (4-73)

35 (-40-70)

~26 weeks

15

Jalali et al
(February 18,
2022)

Norway

Retrospective
cohort

1122 primary
cases and 2169
household
contacts (aged
16+)

Omicron
specifically®

Delta
specifically?

Excluded

BNT162b2,
mRNA-1273,
heterologous
AZD1222 +
BNT162b2/
mRNA-1273

Transmission to
household
contacts

-1 (-58-36)

1(-0.64-49)

O+upt
o<7 days
post dose
2

-4 (-49-21)

7+

37 (11-54)

~51 weeks

14

Hayek et
al*(January
27,2022)

Israel

Retrospective
cohort

231,926
households with
582,050 children

Alphat

Excluded

BNT162b2

Transmission to
unvaccinated
child from one
vaccinated
parent

Transmission to
unvaccinated
child from two
vaccinated
parents

26(14-36.2)

7+

71.7(68.6-74.6)

~36 weeks
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# Reference Country Design Population Dominant History Vaccine Product Outcome 1 Dose VE % | Days post 2nd Dose VE % Days post 2nd | Max Duration
(date) Variants of COVID Measure (95%Cl) 1st dose (95% CI) dose of follow up
(Alpha=B.1.1.7 after fully
Beta=B.1351 vaccinated
Gamma=P.1
Delta=B.1617.2
13 | Lyngse etal Denmark Retrospective 24,693 primary Delta” Excluded BNT162b2, Transmission to — — 28 (20-35) 7+ ~40 weeks
(January 6, cohort cases and their mRNA-1273, fully vaccinated (BNT162b2),
2022) 53,584 AZD1222, household 14+ (mRNA-
household Ad26.COV2.S member 1273 or after
members 1 dose of
Transmission to 36 (32-40) Ad26.COV2.5),
unvaccinated 15+
household (AZD1222)
member
12 | Clifford et al UK Prospective 195 index cases Alpha Unknown | BNT162b2 Transmission to 26 (-11- 54) 21+ 57 (5- 85) 7+ ~31 weeks
(November cohort and their 278 specifically * AZD1222 contacts -7 (-60-29) 35 (-26-74)
24,2021) contacts Delta BNT162b2 9 (-16-49) 31(-3- 61)
specifically? AZD1222 14 (-11-52) 42 (14- 69)
11 | Ngetal* Singapore Retrospective 301 index cases Delta index Unknown | BNT162b2 & Documented 38 (-69-78) 0+, 27 (-40-62) 15+ ~16.5 weeks
(November 1, cohort and 1204 cases, mRNA-1273 infection of including
2021) household specifically household within 14
contacts contacts days of
dose 2
10 | Singanayagam England Prospective 233 contacts Delta? Included BNT162b2 and Documented _ —_ 34 (-15-60) 7+ ~10.5 weeks
et al*(October cohort (arising from 163 AZD1222 infection
28,2021) index
notifications)
and 19 index
cases
9 de Gier et al* Netherlands Retrospective 4921 index cases Delta® Unknown | BNT162b2, Transmission to 38 (-2-62) 14+ 63 (46-75) 14+ (or 28+ ~32 weeks
(October 14, cohort and 7771 AZD1222, mRNA- | unvaccinated after a single
2021) household 1273, & household dose of
contacts (aged Ad26.COV2.S contacts Ad26.COV2.S)
12+4) Transmission to 46 (22-63) 40 (20-54)
fully vaccinated
household
contacts
8 Eyre et al* England Retrospective 108,498 index Alpha? Included BNT162b2 Transmission to 12 (9-15) O+ upto 68 (52-79) 14+ ~20.5 weeks
(January 5, cohort cases and specifically AZD1222 contacts 10 (6-14) 13 days 52 (22-70) ~8 weeks
2022) 146,243 contacts post dose
of all ages Delta” BNT162b2 17 (14-19) 2 50 (35-61) ~29 weeks
[Update to Sept specifically
29,2021 AZD1222 5(1-9) 24 (18-30) ~16 weeks
preprint]
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https://www.nejm.org/doi/10.1056/NEJMoa2116597
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Reference Country Design Population Dominant History Vaccine Product Outcome 1 Dose VE % | Days post 2nd Dose VE % Days post 2nd | Max Duration
(date) Variants of COVID Measure (95%Cl) 1st dose (95% CI) dose of follow up
(Alpha=B.1.1.7 after fully
Beta=B.1351 vaccinated
Gamma=P.1
Delta=B.1617.2
Mever et al Germany Retrospective Households of 14 | Alpha? Unknown | BNT162b2 Documented — — 67.2 (no Cl 7+ ~11 weeks
(September cohort SARS-CoV-2 infection of available)
23,2021) positive nursing household
home staff (5 members
vaccinated, 9
unvaccinated)
Braeye et al* Belgium Retrospective 131,283 index Alpha? Included BNT162b2 Transmission — — 62 (57-67) 14+ ~20 weeks
(August cohort cases and mRNA-1273 52 (33-69)
19,2021) 301,741 high risk
contacts
de Gier et al* Netherlands Retrospective 113,582 index Alpha? Unknown | AZD1222 Transmission to 15 (4-26) 14+% 58 (-12-84) 7+ ~15 weeks
(August 5, cohort cases (aged 18+) any household
2021) and 253,168 BNT162b2 contacts 26 (12-37) 70 (61-77)
household and (adjusted for
other close mRNA-1273 contact 51 (8-74) 88 (50-97)
contacts (all vaccination
ages) Ad26.COV2.S status) 77 (6-94) -
Layan, Gilboa et | Israel Prospective 215 index cases Original and Included BNT162b2 Transmission to — 75(23-94) 7+ ~12 weeks
al* cohort and 687 Alphat HHC by
(March 03, household vaccinated vs.
2022) contacts from unvaccinated
[Published 210 Israeli cases
version of households
July 16,2021
preprint]
Prunas et al* Israel Retrospective | 2,472,502 Israeli Original and Excluded BNT162b2 Infectiousness -15.9 (-27.9to | 10+, 23 (-11.3-46.7) 10-90 ~11 weeks
January 27, cohort indivi Alpha' (pre- iven Infection -5 includin,
Yanuary individuals from pha (P & ) & 691248 90+ ~26.5 weeks
2022) 1,327,647 Delta®) <10 days 61.4)
households — post dose : =
[Update to July Transmission 56.8 (52.2- 2 91.8 (88.1-94.3) | 10-90 11 weeks
16, 2021 60.9) 61.1(5.2-84.1) | 90+ ~26.5 weeks
preprint] Delta” Infectiousness 38.3 (-24.2- -27.9 (-248.9- 10-90 ~11 weeks
given Infection 69.3) 53.1)
-27.9 (-53.7to- | 90+ ~26.5 weeks
6.5)
Transmission 65.6 (4.9-87.6) 10-90 ~11 weeks
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https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.31.2100640
https://academic.oup.com/aje/advance-article/doi/10.1093/aje/kwac042/6541606?login=false
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Reference Country Design Population Dominant History Vaccine Product Outcome 1 Dose VE % | Days post 2nd Dose VE % Days post 2nd | Max Duration
(date) Variants of COVID Measure (95%Cl) 1st dose (95% CI) dose of follow up
(Alpha=B.1.1.7 after fully
Beta=B.1351 vaccinated
Gamma=P.1
Delta=B.1617.2
82.8 (64.8- 24.2 (9-36.9) 90+ ~26.5 weeks
91.6)
Harris et al* UK Retrospective |970,128 Alphaf Unknown | AZD1222 Documented 48(38-57) >21 days —
June 23, 2021) cohort, case- household infection after dose
[Update to Apr control contacts of index 1,
28 preprint] case including
(unvaccinated, BNT162b2 46(38-53 some with
vaccinated with dose 2
AZD1222 or
BNT162b)
Salo et al* Finland Retrospective | 265,326 HCW and | Alphatt Excluded BNT162b2 & Documented 16.7 (-11.9- 4 weeks - -
(March 4, 2022) cohort their 298,100 mRNA-1273 infection in 38)
unvaccinated HCW’s
[Update to July spouses and unvaccinated
10, 2021 children (3-18 spouses
preprint] years) Documented 23 (6.2-36.9) 12 weeks - —
infection in (combo of
HCW’s 1+2 dose
unvaccinated recipients)
spouses
Documented -16.3 (-65.8- 2-5 weeks — —
infection in 18.4)
unvaccinated
children of HCWs
Documented 6.8 (-18.5- 12 weeks — —
infection in 26.7) (includes 2
unvaccinated dose
children of HCWs recipients)

8Study results captured during literature search of vaccine effectiveness studies. Note this is not an exhaustive list of transmission studies.
Purple text indicates new or updated study.
Product Manufacturers: BNT162b2 (Pfizer), mRNA-1273 (Moderna), AZD1222 (Astra-Zeneca), Ad26.COV2.S (Janssen), Coronavac
“Unless noted otherwise, days post 1% dose are prior to receiving dose 2.
$Unclear if 1* dose VE estimates includes any individuals who received a second dose.
*Manuscripts with an asterisk (*) are peer-reviewed publications.

Alndicates predominant variant identified by study authors. If no * then variants identified through secondary source when possible. Please see additional footnotes.

The rise of SARS-CoV-2 variant Alpha in Israel intensifies the role of surveillance and vaccination in elderly | medRxiv

£Coronavirus (COVID-19) Infection Survey, UK - Office for National Statistics

ttBased on https://outbreak.info/location-reports
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https://www.nature.com/articles/s41467-022-28825-4
https://www.medrxiv.org/content/10.1101/2021.02.16.21251819v1.full-text#F1
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/29january2021#positive-tests-that-are-compatible-with-the-new-uk-variant
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5. Summary of Study Results for Booster Dose COVID-19 Vaccine Effectiveness Against Transmission
Max
Duration
of follow
Days up after
post fully
Reference Dominant History Reference Booster Dose VE Booster | vaccinate
# (date) Country Design Population Variants of COVID Vaccine Product Outcome Measure group % (95%Cl) dose d
4 | Jalalietal Norway Retrospective | 1122 primary | Omicron Excluded | BNT162b2, mRNA- Transmission to Unvaccinated 1(-49-32) 7+ ~13.5
(February 18, cohort cases and specifically® 1273, heterologous household primary cases weeks
2022) 2169 Delta AZD1222 + contacts 82 (30-99)
household specifically” BNT162b2/mRNA-
contacts 1273 primary +
(aged 16+) BNT162b2 or mRNA-
1273 booster
3 Allen et al UK Retrospective | 23,667 cases | Omicron Excluded | BNT162b2, mRNA- Transmission in Complete 12(3-21) 14+ ~16
(February cohort and 40,123 specifically® 1273, AZD1222, contacts in vaccination weeks
17,2022) contacts Ad26.COV2.S household setting with two
primary + BNT162b2 | Transmission in doses of 24(6-39)
or mRNA-1273 contacts in non- primary series
booster household setting
59,031 cases | Delta Transmission in 32(26-38)
and 111,469 specifically? contacts in
contacts household setting
Transmission in 49(34-61)
contacts in non-
household setting
2 Hayek et al* Israel Retrospective | 231,926 Delta” Excluded | BNT162b2 Transmission to Fully 20.8(11.4-29.1) 7+ ~9.5
(January cohort households unvaccinated child | vaccinated weeks
27,2022) with 582,050 from one boosted primary cases
children parent
Transmission to 58.1(53.1-62.6)
unvaccinated child
from two boosted
parents
1 Lyngse et al Denmark Retrospective | 11,937 Omicron Included | BNT162b2, mRNA- Transmission to Fully 46 (29-60) 7+ ~7 weeks
(December 27, cohort primary cases | and Delta” 1273, AZD1222, household vaccinated
2021) and their Ad26.COV2.S members primary cases
household
members
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6. Review Papers and Meta-analyses

16.
17.

18.
19.
20.
21.

22.
23.

Real-world effectiveness of BNT162b2 mRNA vaccine: a meta-analysis of large observational studies

Efficacy estimates for various COVID-19 vaccines: What we know from the literature and reports

Efficacy and effectiveness of COVID-19 vaccines against SARS-CoV-2 infection: interim results of a living systematic review, 1 January to
14 May 2021

Progress of the COVID-19 vaccine effort: viruses, vaccines and variants versus efficacy, effectiveness and escape

Accelerated COVID-19 vaccine development: milestones, lessons, and prospects

SARS-CoV-2 (Covid-19) vaccines structure, mechanisms and effectiveness: A review

A systematic review of COVID-19 vaccine efficacy and effectiveness against SARS-CoV-2 infection and disease

SARS-CoV-2 new variants: Characteristic features and impact on the efficacy of different vaccines

Effectiveness of COVID-19 vaccines against SARS-CoV-2 variants of concern: a systematic review and meta-analysis

. Efficacy and effectiveness of SARS-CoV-2 vaccine: A systematic review and a meta-analysis

. COVID-19 Living Evidence Synthesis #6: What is the efficacy and effectiveness of available COVID-19 vaccines for variants of concern?
. Efficacy of COVID-19 vaccines in immunocompromised patients: A systematic review and meta-analysis

. Comparative immunogenicity and effectiveness of mRNA-1273, BNT162b2 and AD26.COV2.S COVID-19 vaccines

. Postvaccination SARS-CoV-2 infection among healthcare workers: A systematic review and meta-analysis

. Effectiveness of COVID-19 vaccines against SARS-CoV-2 infection with the Delta (B.1.617.2) variant: second interim results of a living

systematic review and meta-analysis, 1 January to 25 August 2021

Effectiveness of COVID-19 vaccines and their challenges (Review)

Effectiveness of COVID-19 vaccines and post-vaccination SARS-CoV-2 infection, hospitalization, and mortality: A systematic review and
meta-analysis of observational studies

SARS-CoV-2 variants and effectiveness of vaccines: A review of current evidence

Effectiveness and safety of SARS-CoV-2 vaccine in real-world studies: a systematic review and meta-analysis

SARS-CoV-2 variants of concern

Duration of Effectiveness of Vaccines Against SARS-CoV-2 Infection and COVID-19 Disease: Results of a Systematic Review and Meta-
Regression

Real-world effectiveness of COVID-19 vaccines: a literature review and meta-analysis

Vaccine versus Variants (3Vs): Are the COVID-19 vaccines effective against the variants? A systematic review
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