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1. Summary of Study Results for Post-Authorization COVID-19 Vaccine Effectiveness of Primary Series# 


(Detailed methods available on VIEW-hub Resources page:  https://view-hub.org/resources) 


No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


380 Tamandjou Tchuem et 
al*  
(February 27, 2023) 


France Test-negative 
case control 


273,732 cases 
and 735,919 
controls among 
adults aged 50+ y 


Omicron 
BA.1^ 


Included BNT162b2 or 
mRNA-1273 


Symptomatic disease 69.8 (58.3-79.3) 8-30 ~54 weeks 


19.9 (16.3-24.1) >120 


Delta 85.9 (75.2-92.4) 8-30 ~45 weeks 


60.1 (57.2-63) >120 


379 Santos et al*  
(March 13,2023) 


Brazil  Retrospective 
cohort  


111,120,349 
adults aged ≥20 
years  


Omicron 
BA.1^ 


Included BNT162b2  Severe disease (20-59y) 85.3 (80.4-89.5) 0-3 weeks  ~51 weeks  


30.6 (-165.6-98.5) 32-35 weeks  


Omicron 
BA.1^, Delta 
and Gamma  


Death (20-59y)  94.5 (93.0-95.8) 0-3 weeks  


64.6 (-236.1 -
100.0) 


32-35 weeks  


Omicron 
BA.1^ 


AZD1222 Severe disease (20-59y)  88.3 (80.2-94.3) 0-3 weeks  


54.1 (38.9-67.4) 36-39 weeks  


Omicron 
BA.1^, Delta 
and Gamma  


Death (20-59y)  82.1 (80.1- 84.1) 0-3 weeks  


88.0 (-10.2 -100.0) 40-43 weeks 


Omicron 
BA.1^ 


CoronaVac Severe disease (20-59y)  83.7 (74.3-90.8) 0-3 weeks  


31.6 (-1.1-57.2) 48-51 weeks  


Omicron 
BA.1^, Delta 
and Gamma  


Death (20-59y) 87.1 (85.0- 89.0) 0-3 weeks  


65.6 (-25.7- 97.6) 48-51 weeks 


Omicron 
BA.1^ 


Ad26.COV2.S Severe disease (20-59y) 96.2 (58.8-100.0) 0-3 weeks  


43.1 (-480.5-100.0) 32-35 weeks 


Omicron 
BA.1^, Delta 
and Gamma  


Death (20-59y) 62.5 (55.1- 69.3) 0-3 weeks  


78.2 (-88.6- 100.0) 32-35 weeks 


Omicron 
BA.1^ 


BNT162b2  Severe disease (≥60 y) 72.3 (51.4-87.4) 0-3 weeks  


24.0 (-639.6-100.0) 36-39 weeks 


Omicron 
BA.1^, Delta 
and Gamma  


Death (≥60 y) 98.9 (97.6- 99.7) 0-3 weeks  


54.1 (-333.5 - 
100.0) 


28-31 weeks 


Omicron 
BA.1^ 


AZD1222 Severe disease (≥60 y) 61.7 (26.1-86.2) 0-3 weeks  


4.6 (-1.7-10.7) 36-39 weeks  


Omicron 
BA.1^, Delta 
and Gamma  


Death (≥60 y)  88.0 (87.2- 88.8) 0-3 weeks  


85.5 (-50.2 -100.0) 44 - 47 weeks 


Omicron 
BA.1^ 


CoronaVac Severe disease (≥60 y) 95.6 (82.4-99.9) 0-3 weeks  


-17.9 (-27.0- -9.2) 44 - 47 weeks 



https://view-hub.org/resources

https://www.sciencedirect.com/science/article/pii/S0264410X23002165?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X23002165?via%3Dihub

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(23)00039-X/fulltext#secsectitle0010
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Omicron 
BA.1^, Delta 
and Gamma  


Death (≥60 y) 66.0 (65.0- 67.0) 0-3 weeks  


-6.0 (-120.0 -67.5) 48-51 weeks  


Omicron 
BA.1^ 


Ad26.COV2.S Severe disease (≥60 y) 87.5 (-17.0-100.0) 0-3 weeks  


78.3 (56.4-92.9) 28-31 weeks  


Omicron 
BA.1^, Delta 
and Gamma  


Death (≥60 y) 73.7 (59.2- 84.6) 0-3 weeks  


-28.6 (-1249.1- 
100.0) 


32-35 weeks 


378 Glatman-Freedman et 
al*  
(March 2, 2023) 


Israel Test-negative 
case control 


78,541 matched 
pairs of children 
5-11 years 


Omicron 
BA.1^ 


Excluded BNT162b2 Documented infection 58.1 (55.5-60.6) 8-14 4 weeks 


39.5 (36.1-42.8) 36-42 


377 Maeda et al*  
(March 6,2023) 


Japan Test-negative 
case control  


7,931 individuals 
aged ≥16 years  


Omicron 
BA.1^ 


Included BNT162b2 or 
mRNA-1273 


Symptomatic disease  38.3 (20.9-51.8) <90  ~70 weeks 


37.2 (16.6-52.7) >180 


Omicron 
BA.2^ 


42.7 (3.6-65.9) 91-180 


23.3 (-18.6-50.4) >180 


Omicron 
BA.1 or 
BA.2^ 


BNT162b2 Symptomatic disease in 
16-64 year olds 


36.7 (18-51.1) <90 


31.2 (12.2-46.1) >180 


mRNA-1273 48.6 (18.4-67.6) <90 


39.4 (18.2-55.2) >180 


BNT162b2 Symptomatic disease in 
≥65 year olds 


40.1 (-33.8-73.2) 14+ 


376 Yan et al*  
(February 28, 2023) 


Hong Kong, 
SAR 


Case control 40,583 cases and 
149,615 controls 
among children 
aged 3-17 years  


Omicron 
BA.1, BA.2, 
BA.4, BA.5^ 


Excluded  BNT162b2  Documented infection  39.7 (29-48.7) 14-60 ~68 weeks  


16.5 (8.7-23.6) ≥180 


Hospitalization 45.5 (-0.2-70.3) 14-60 


33.6 (5.5-53.3) ≥180 


Severe disease  67.3 (34.1-83.8) 14-60 


29.2 (-4.9-52.2) ≥180 


CoronaVac  Documented infection  29.5 (20.1-37.7) 14-60 


-35.2 (-63.3- -12) 121-179 


Hospitalization 55.8 (34.9-70) 14-60 


-66.9 (-137.3- -
17.3) 


121-179 


Severe disease  57.6 (32.8-73.2) 14-60 


-48.8 (-120- -0.7) 121-179 


375 Jorgensen et al* 
(February 27, 2023)  


Canada Test-negative 
case control 


2787 infants of 
mothers 
vaccinated post-
partum  


Omicron 
BA.5^ 


Included BNT162b2 or 
mRNA-1273 in 
mothers 
received post 
partum  


Documented infection  13 (-14-33) 14+ ~66 weeks  


Hospitalization 36 (-21-66) 


Delta^ Documented infection  73 (72-87) 


374 Bello Chavolla et al* 
(February 10,2023) 


Mexico Test-negative 
case control 


1,585,825 adults 
aged ≥18 years  


 Alpha and 
Delta^ 


Excluded  BNT162b2 Documented infection 80.3 (80.1-80.6) 14+ ~35 weeks  


Hospitalization 84.3 (83.6-84.9) 



https://wwwnc.cdc.gov/eid/article/29/4/22-1285_article

https://wwwnc.cdc.gov/eid/article/29/4/22-1285_article

https://www.tandfonline.com/doi/full/10.1080/14760584.2023.2188950

https://www.tandfonline.com/doi/full/10.1080/22221751.2023.2185455?src=

https://jamanetwork.com/journals/jamapediatrics/fullarticle/2801807

https://www.ijidonline.com/article/S1201-9712(23)00042-5/fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


 
[Published version of 
February 02,2023 
preprint] 


Death  89.8 (89.1-90.4) 


mRNA-1273 Documented infection 91.5 (90.3-92.4) ~1 week 


Hospitalization 78 (69.0-84.4) 


Death  93.5 (85.9-96.9) 


AZD1222 Documented infection 80.8 (80.4-81.1) ~32 weeks 


Hospitalization 80.2 (79.3-81.1) 


Death  86.8 (85.9-87.7) 


Ad26.COV2.S Documented infection 82.2 (81.4-82.9) ~11 weeks 
 Hospitalization 77.3 (72.9-81.0) 


Death  85.8 (80.1-89.9) 


Ad5-nCoV Documented infection 70.5 (70.1-70.9) ~27 weeks  


Hospitalization 72.3 (71.1-73.5) 


Death  79.9 (78.5-81.2) 


CoronaVac Documented infection 71.9 (71.4-72.5) ~27 weeks  


Hospitalization 73.8 (72.5-75.0) 


Death  80.4 (79.0-81.6) 


Gam-COVID-
Vac 


Documented infection 78.8 (78.2-79.3) ~26 weeks  


Hospitalization 81.4 (79.5-83.1) 


Death  87.7 (85.8-89.3) 


373 Huang et al  
(February 1, 2023) 


Taiwan Test-negative 
case control 


162,219 adults 
aged ≥20 years  


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Included MVC-COV1901 Documented infection 38.3 (32.6-43.5) 14+ ~52 weeks  


Moderate to severe 
disease  


79.6 (56.7-90.4) 


372 Weng et al*  
(February 1,2023) 


USA Retrospective 
cohort 


38,602 individuals 
aged ≥12 years  


Alpha^ Included  BNT162b2  Documented infection 94.6 (83.4-98.3) 14+ ~48 weeks  


mRNA-1273  97.5 (82.5-99.7) 


Delta^ BNT162b2  64.8 (54.2-73) 


mRNA-1273  65 (52.9-74.1) 


Omicron 
BA.1^ 


BNT162b2  31.6 (19.6-42.5) 


mRNA-1273  25.6 (10.7-39) 


371 Sritipsukho et al* 
(January 30,2023) 


Thailand Test-negative 
case control  


7,971 adults aged 
≥18 years  


Omicron 
BA.1^ , BA.2^ 


Excluded CoronaVac Documented infection 26 (-9-50) 14+ ~67 weeks  
 47 (7-70) ≤90 days  


21 (-15-47) >90 days 


Moderate to critical 
disease  


-4 (-50-45) 14+ 


AZD1222 Documented infection 38 (13-56) 14+ 


61 (41-74) ≤90 days  


30 (0-51) >90 days 


Moderate to critical 
disease  


56 (25-74) 14+ 


BNT162b2 Documented infection 23 (-13-49) 14+ 


38 (4-60) ≤90 days  


-38 (-60-24) >90 days 



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4343752

https://pubmed.ncbi.nlm.nih.gov/36706204/

https://www.tandfonline.com/doi/full/10.1080/22221751.2023.2174779
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Moderate to critical 
disease 


30 (-37-69) 14+ 


370 Tartof et al*  
(January 28, 2023) 


USA Test-negative 
case control 


1992 matched 
pairs of children 
aged 5-11 with 
ARI in Southern 
California  


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Included BNT162b2 Emergency dept/ Urgent 
care encounter 


60 (47-69) 14-89 ~39 weeks 


28 (8-43) 90+ 


Delta^ 85 (59-95)  ~5 weeks 


369 Toh et al*  
(January 27, 2023) 


Malaysia Test-negative 
case control 


310 hospitalized 
adults (aged 18+) 
with SARI in Sibu 
and Selangau 
districts 


Non-VOC, 
Delta^  


Included CoronaVac Hospitalization 76.5 (45.6-89.8) 15+ ~24 weeks 


368 Niesen et al* (April 
28, 2022) 


USA  Test-negative 
case control 


59,685 individuals 
aged ≥18 years  


Delta^ Excluded  BNT162b2 Symptomatic disease 80.6 (76.9-83.7) 14-73 ~54 weeks  


43.3 (28.8-54.7) 314-355 


28,951 individuals 
aged ≥18 years 


mRNA-1273 94.8 (88-97.8) 7-13 


63.2 (53.7-70.7) 254-313 


367 Ellingson et al* 
(January 26, 2023) 


USA Prospective 
cohort 


1530 frontline 
workers with 
prior infection 


Omicron^ Prior 
infection 
only 


BNT162b2 or 
mRNA-1273 


Documented infection 43 (25-57) 14+ ~63 weeks 


366 Battacharya et al 
(January 6, 2023) 


India Test-negative 
case-control 


1,614 persons 
aged 18+ years 
hospitalized with 
symptoms of 
pulmonary 
disease 


Deltaⴕⴕ Included BBV152 Hospitalization with 
symptoms of pulmonary 
disease 


74.0 (50.5-86.0) 7+ ~22 weeks 


AZD1222 
(Covishield) 


79.0 (53.1-81.0) ~22 weeks 


365 Lin et al  
(January 19, 20223) 
 
Note: this study 
includes additional VE 
estimates for 
individuals vaccinated 
during different time 
periods. 


USA Retrospective 
cohort 


481,528 children 
<12 y in North 
Carolina 


Omicron (all 
lineages)^ 


Included mRNA-1273 Documented infection: 
0-4 y 


58 (47.5-66.5) 0 to ~4 weeks ~23 weeks 


47.6 (27.7-62) ~16-21 weeks 


BNT162b2 or 
mRNA-1273 


Hospitalization or death: 
5-11 y 


73.3 (8.3-92.3) 0 to ~5 weeks ~57 weeks 


2.9 (-50.8-37.4) ~20-25 weeks 


Prior 
infection 
only 


BNT162b2 or 
mRNA-1273 


Documented infection: 
0-4 y 


37.5 (21.2-50.4) 0 to ~5 weeks ~24 weeks 


46.8 (-0.3-71.8) ~16-21 weeks 


Documented infection: 
5-11 y 


65.3 (58.1-71.2) 0 to ~5 weeks ~57 weeks 


4.6 (-2.1-10.9) ~24-29 weeks 


Excluded BNT162b2 or 
mRNA-1273 


Documented infection: 
0-4 y 


55.7 (49.1-61.5) 0 to ~5 weeks ~24 weeks 


58.6 (48.3-66.9) ~16-21 weeks 


Documented infection: 
5-11 y 


59.7 (58.3-61) 0 to ~5 weeks ~57 weeks 


16 (13.1-18.7) ~36-41 weeks 


364 Heidarzadeh et al* 
(December 23, 2022) 


Iran Test-negative 
case control 


42,084 persons 
aged 5+ y in 
Guilan Province 


Alpha, Delta^ Included AZD1222 Hospitalization 
(moderate) 


97 (75-99.5) 31-60 ~23 weeks 


93 (69-99) 91-120 


Hospitalization (severe) 87 (80-92) 31-60 



https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piad005/7008779?login=false

https://www.tandfonline.com/doi/full/10.1080/21645515.2023.2167438

https://academic.oup.com/pnasnexus/article/1/2/pgac042/6575585?login=false

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwwwnc.cdc.gov%2Feid%2Farticle%2F29%2F3%2F22-1314_article&data=05%7C01%7Cmhigdon%40jhu.edu%7Ce275c2e78ebd44838f7d08db007e6d7b%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C638104315264030793%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BoQqjbE88onmLDtGJtpnt0DjHGwpKMOXsOGG1BRzpGg%3D&reserved=0

https://www.frontiersin.org/articles/10.3389/fpubh.2022.1041586/full

https://www.medrxiv.org/content/10.1101/2023.01.18.23284739v1

https://www.ijidonline.com/article/S1201-9712(22)00664-6/fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


90 (51-98) 151+ 


ICU admission 57 (-41-87) 31-60 


12 (-113-63) 91-120 


Death 80 (48-92) 31-60 


92 (48-99) 121-150 


BBIBP-CorV Hospitalization 
(moderate) 


78 (69-84) 31-60 ~36 weeks 


95 (67-99.4) 151+ 


Hospitalization (severe) 71 (68-75) 31-60 


85 (77-91) 151+ 


ICU admission 25 (-9-48) 31-60 


26 (-77-69) 151+ 


Death 41 (23-55) 31-60 


33 (-40-69) 151+ 


BIV1-CovIran Hospitalization 
(moderate) 


96 (68-99.4) 31-60 ~21 weeks 


97 (76-99.6) 61-90 


Hospitalization (severe) 82 (73-88) 31-60 


92 (86-96) 91-120 


ICU admission 61 (-61-91) 31-60 


35 (-116-80) 91-120 


Death 88 (48-97) 31-60 


93 (46-99) 91-120 


Covaxin  Hospitalization (severe) 55 (-33-85) 61-90 ~35 weeks 


96 (68-99.5) 151+ 


Death 4 (-671-79) 91-120 


Sputnik V Hospitalization 
(moderate) 


74 (-9-94) 31-60 ~40 weeks 


95 (79-99) 151+ 


Hospitalization (severe) 62 (32-78) 31-60 


93 (88-96) 151+ 


ICU admission 51 (-258-94) 91-120 


18 (-136-71) 151+ 


Death 25 (-149-78) 31-60 


93 (47-99.1) 151+ 


363 Alkadi et al* 
(December 26, 2022) 


Qatar Test-negative 
case control 


782 adults (aged 
18+) on chronic 
hemodialysis  


Non-VOC, 


Alpha, Deltaⴕⴕ 


Unknown BNT162b2 Documented infection 94.3 (89-97) 14+ ~48 weeks 


mRNA-1273 98.2 (88.6-99.9) ~40 weeks 


362 Villar et al*  
(January 17, 2023) 


Multiple Prospective 
cohort 


4618 pregnant 
women from 41 
hospitals across 
18 countries 


Omicron^ Included BNT162b2 or 
mRNA-1273 


Documented infection 11 (0-21) 0+ ~74.5 weeks 


Moderate disease 41 (22-55) 


Severe disease or death 56 (27-74) 


361 Tartof et al  USA Omicron^ Excluded Symptomatic disease -53 (-205-23) 14+ ~64.5 weeks 



https://www.mdpi.com/2076-393X/11/1/49

https://www.sciencedirect.com/science/article/pii/S0140673622024679?via%3Dihub

https://www.medrxiv.org/content/10.1101/2023.01.10.23284397v1
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


(January 11, 2023) Test-negative 
case control 


1577 patients 
aged 18+ with 
COVID-like illness  


Prior 
infection 
only 


BNT162b2 or 
mRNA-1273 
 
Note: Includes 
some who 
received 3 
doses <7 days 
prior   


45 (-4-70) 


Delta^ Excluded 70 (11-90) ~46.5 weeks 


Prior 
infection 
only 


23 (-225-82) 


Omicron or 
Delta^ 


Excluded 17 (-40-51) ~64.5 weeks 


Prior 
infection 
only 


42 (-1-66) 


360 Peebles et al* 
(January 10, 2023) 


USA Retrospective 
cohort 


7763 LTCF staff 
aged <65 y in 
New York City 


Non-VOC, 
Alpha^ 


Excluded BNT612b2 Documented infection 80 (67.6-87.7) 14+ ~17 weeks 


Symptomatic disease 87.5 (69.4-94.9) 


Asymptomatic infection 68.9 (36-84.9) 


359 Jang et al*  
(January 9, 2023) 


South Korea Retrospective 
cohort 


3,062,281 
children aged 5-
11 


Omicron^ Unknown BNT162b2 Documented infection 57.6 (51.6-62.8) 15-30 ~11 weeks 


46.9 (43.7-49.9) 31-60 


41.2 (34.3-47.4) 61-90 


ICU admission or death 100 (100-100) 15-30 


100 (100-100) 31-60 


100 (100-100) 61-90 


358 Dalton et al*  
(January 6, 2023)  


USA Test-negative 
case control 


191,085 ED/UC 
encounters and 
43,657 hospital 
encounters 
among adults 
aged 18+ 


Omicron 
BA.1^ 


Included BNT162b2 or 
mRNA-1273 


ED/UC visit: Social 
Vulnerability Index (SVI) 
Quartile 1 (Q1) 


47 (40-53) 14-149 ~62 weeks 


35 (31-40) 150+ 


Hospitalization: SVI Q1 59 (39-72) 14-149 


58 (51-65) 150+ 


ED/UC visit: SVI Q2 42 (33-49) 14-149 


37 (32-41) 150+ 


Hospitalization: SVI Q2 65 (48-76) 14-149 


57 (49-64) 150+ 


ED/UC visit: SVI Q3 54 (47-61) 14-149 


31 (25-36) 150+ 


Hospitalization: SVI Q3 62 (45-74) 14-149 


55 (47-63) 150+ 


ED/UC visit: SVI Q4 51 (43-58) 14-149 


27 (20-33) 150+ 


Hospitalization: SVI Q4 63 (43-75) 14-149 


43 (32-52) 150+ 


Delta^ BNT162b2 or 
mRNA-1273 


ED/UC visit: SVI Q1 87 (84-89) 14-149 ~48.5 weeks 


81 (79-82) 150+ 


Hospitalization: SVI Q1 90 (84-94) 14-149 



https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac448/6982749?login=false

https://doi.org/10.1001/jamapediatrics.2022.5221

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciad003/6972433
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


85 (82-87) 150+ 


ED/UC visit: SVI Q2 85 (81-88) 14-149 


80 (77-81) 150+ 


Hospitalization: SVI Q2 91 (85-95) 14-149 


86 (83-88) 150+ 


ED/UC visit: SVI Q3 89 (85-91) 14-149 


74 (71-77) 150+ 


Hospitalization: SVI Q3 94 (88-97) 14-149 


82 (78-85) 150+ 


ED/UC visit: SVI Q4 84 (79-87) 14-149 


75 (72-78) 150+ 


Hospitalization: SVI Q4 90 (83-94) 14-149 


84 (80-87) 150+ 


357 Lewis et al* 
(December 31, 2022) 


USA Test-negative 
case control 


2060 hospitalized  
patients aged 18+  


Omicron 
BA.1/2^ 


Included BNT162b2 or 
mRNA-1273 
 
Note: Includes 
some who 
received a 
booster dose 
<7 days prior 


Hospitalization 46 (30-58) 150+ ~63 weeks 


Ad26.COV2.S 
 
Note: Includes 
some who 
received a 
booster dose 
<7 days prior 


36 (-4-60) 60+ ~55 weeks 


356 Horne et al  
(January 5, 2023) 


UK Retrospective 
cohort 


6,498,786 adults 
aged 18+ in 
England 
 


Alpha, Delta, 
Omicron^ 


Excluded BNT162b2 
(ages 18-39) 


Documented infection 75 (74-76) 21-48 ~45 weeks 


-83 (-294-15) 245-272 


Hospitalization 96 (93-97) 21-48 


-48 (-217-31) 245-272 


AZD1222  
(ages 40-64) 


Documented infection 22 (19-25) 21-48 ~36 weeks 


41 (-47-77) 301-328 


Hospitalization 95 (93-96) 21-48 


44 (-41-78) 301-328 


Death 99 (96-100) 77-104 


74 (36-89) 217-244 


BNT162b2 
(ages 18-64 


Documented infection 78 (73-82) 21-48 ~48 weeks 


28 (-41-63) 329-356 


Hospitalization 97 (92-99) 21-48 



https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac698/6966475

https://www.medrxiv.org/content/10.1101/2023.01.04.22283762v1
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


and clinically 
vulnerable) 


28 (-38-62) 329-356 


Death 96 (92-98) 105-132 


37 (-36-70) 245-272 


AZD1222 
(ages 18-64 
and clinically 
vulnerable) 


Documented infection 26 (20-33) 21-48 


14 (-42-48) 329-356 


Hospitalization 93 (89-96) 21-48 


21 (-30-52) 329-356 


Death 96 (87-99) 49-76 


50 (-125-89) 301-328 


BNT162b2 
(ages 65+) 


Documented infection 77 (67-84) 21-48 


4 (-30-29) 329-356 


Hospitalization 92 (86-95) 21-48 


2 (-34-27) 329-356 


Death 97 (92-99) 21-48 


33 (-49-70) 329-356 


AZD1222 (ages 
65+) 


Documented infection 47 (29-61) 21-48 


-12 (-54-18) 329-356 


Hospitalization 86 (75-92) 21-48 


-12 (-53-18) 329-356 


Death 93 (84-97) 49-76 


23 (-82-68) 329-356 


354 Carazo et al 
(December 27, 2022) 


Canada Test-negative 
case control 


174,819 older 
adults aged 60+ 
in Quebec 


Omicron 
BA.1^ 


Excluded 
 


BNT162b2 or 
mRNA-1273 


Hospitalization 78 (75-80) 7+ ~60 weeks 


86 (78-91) 7-90 


68 (37-84) 270-359 


Omicron 
BA.2^ 


60 (50-67) 7+ ~73 weeks 


66 (28-84) 7-90 


73 (-13-94) 360-449 


Omicron 
BA.4/5^ 


40 (30-49) 7+ ~94 weeks 


55 (-95-89) 7-90 


47 (35-57) 360-449 


Omicron 
BA.1^ 


Pre-
Omicron 
prior 
infection 


BNT162b2 or 
mRNA-1273 


Hospitalization 97 (96-99) 7+ ~60 weeks 


Omicron 
BA.2^ 


Pre-
Omicron 
prior 
infection 


92 (86-96) ~73 weeks 



https://www.medrxiv.org/content/10.1101/2022.12.21.22283740v1
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Omicron 
prior 
infection 


99 (94-100) 


Omicron 
BA.4/5^ 


Pre-
Omicron 
prior 
infection 


92 (80-97) ~94 weeks 


Omicron 
prior 
infection 


91 (85-95) 


353 Nittayasoot et al* 
(December 12, 2022) 


Thailand  Test-negative 
case control 


1015 cases and 
2,406,762 
controls aged 18+  


Delta^ and 
Omicron 
BA.1, BA.2^ 


Included  BBIBP-CorV Pneumonia requiring 
invasive ventilation 


65.8 (39.4-80.7) 14+ ~54 weeks  


AZD1222 58.4 (39.9-71.2) 


BNT162b2 71.7 (49.7-84.1) 


CoronaVac+ 
AZD1222 


71.7 (63.2-78.2) 


CoronaVac + 
BNT162b2 


79.7 (7.3-95.6) 


AZD1222+ 
BNT162b2 


83.1 (62.3-92.4) 


352 Khanam et al* 
(December 2, 2022) 


Bangladesh  Test-negative 
case control  


313 cases and 
1,196 controls 
aged 18+ 


Delta^ Excluded ChAdOx1 
nCoV-19  


Symptomatic disease -45 (-119-4) 14+ ~36 weeks  


3 (-129-59) ≤19 weeks  


-35 (-112-14) >19 weeks  


Death   86 (-23-98) 14+ 


Sinopharm Symptomatic disease 29 (-22-58) 14+ 


34 (-16-62) ≤19 weeks  


-36 (-886-81) >19 weeks  


Death   75 (-124-97) 14+ 


mRNA-1273 Symptomatic disease  64 (10-86) 14+ 


351 Cegolon et al* 
(November 30, 2022) 


Italy Retrospective 
cohort  


7723 HCWs aged 
18+ 


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Excluded  BNT162b2 or 
mRNA-1273 


Documented infection 41 (-49-77) 7+ ~69 weeks  


Previously 
infected 
only 


-4 (-43-24) 


350 Fu et al  
(December 10, 2022) 


USA Retrospective 
cohort 


10,412,853 adults 
aged 18+ 


Omicron^ 
 


Included BNT162b2 Documented infection 
 


-122.3 (-124.2 to -
120.3) 


14+ 
 


~75.5 weeks 


mRNA-1273 -163.5 (-166.6 to -
160.5) 


~73.5 weeks 


Heterologous 
mRNA 


-19 (-27.4 to -11) 
~75.5 weeks 


Ad26.COV2.S -38.1 (-44.2 to -
32.2) 


~69.5 weeks 


Delta^ BNT162b2 Documented infection -25 (-26.2 to -23.8) ~48.5 weeks 



https://www.mdpi.com/2076-393X/10/12/2123

https://www.mdpi.com/2076-393X/10/12/2069

https://www.mdpi.com/1999-4915/14/12/2688

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4287470
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


mRNA-1273  -11.3 (-12.9 to -9.8) ~46.5 weeks 


Heterologous 
mRNA 


-13.6 (-22.7 to -5.2) 
~48.5 weeks 


Ad26.COV2.S 33.0 (29.2-36.5) ~42.5 weeks 


Pre-Delta^ BNT162b2 Documented infection 
 


77.9 (77.2-78.5) ~23 weeks 


mRNA-1273 85.9 (85.1-86.5) ~21 weeks 


Heterologous 
mRNA 


78.9 (66.6-87.7) 
~23 weeks 


Ad26.COV2.S 81.4 (78.4-84.2) ~17 weeks 


Pre-Delta, 
Delta, 
Omicron^ 


BNT162b2 Documented infection 47.3 (46-48.5) 1st month ~50 weeks 


-32.8 (-37.4 to -
28.3) 


12th month 


mRNA-1273 
 


64.7 (63.3-66) 1st month 


-36.4 (-43.2 to -
29.8) 


12th month 


Heterologous 
mRNA 


-35.5 (-48.6 to -
23.6) 


1st month 


-1.4 (-28.3-20) 8th month 


AD26.COV2.S 
 


30.8 (23.5-37.4) 1st month 


71.1 (60.5-78.8) 12th month 


349 Castelli et al* 
(November 30, 2022) 


Argentina Test-negative 
case control 


139,321 matched 
pairs of children 
and adolescents 
(3-17 y)  


Omicron^ 
 
 
 


Included BNT162b2  
(12-17 y) 


Documented infection 
28.1 (25.2-30.8) 


14+ ~32.5 weeks 


mRNA-1273 
(12-17 y) 


17.9 (14-21.5) 
14+ 


BNT162b2 + 
mRNA-1273 
(12-17 y) 


40.6 (29.4-50) 
14+ 


mRNA-1273 + 
BNT162b2  
(12-17 y) 


31.5 (26.3-36.4) 
14+ 


Any mRNA  
(12-17 y) 


Documented infection 55.8 (52.4-59) 15-30 


12.4 (8.6-16.1) 61+ 


Death 97.6 (81-99.7) 14+ 


BBIBP-CorV  
(3-11 y) 


Documented infection 26 (23.2-28.8) 14+ ~22.5 weeks 


37.6 (34.2-40.8) 15-30 


2 (1.8-5.6) 61+ 


Death 66.9 (6.4-89.8) 14+ 


Delta^ 
 
 
 


BNT162b2  
(12-17 y) 


Documented infection 
64.1 (60.5-67.3) 


14+ ~15.5 weeks 


mRNA-1273 
(12-17 y) 


Documented infection 
70.2 (66.8-73.1) 



https://doi.org/10.1136/bmj-2022-073070
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


BNT162b2 + 
mRNA-1273 
(12-17 y)  


Documented infection 
88.9 (66.1-96.4) 


mRNA-1273 + 
BNT162b2  
(12-17 y) 


Documented infection 
66.3 (54-75.4) 


Any mRNA  
(12-17 y) 


Documented infection 74.8 (71.3-77.9) 15-30 


56.3 (50.2-61.7) 61+ 


BBIBP-CorV  
(3-11 y) 


Documented infection 61.2 (56.4-65.5) 14+ ~5.5 weeks 


68.4 (64.1-72.2) 15-30 


65.2 (44-78.4) 61+ 


348 Turbyfill et al* 
(November 15, 2022) 


USA Test-negative 
case control 


5,811 adults aged 
18+ 


Alpha and 
Delta^ 


Included  BNT162b2 or 
mRNA-1273 


Hospitalization in 
immunocompetent 
adults   


91 (88-93) 14+ ~30 weeks 


84 (80-88) 


Hospitalization in 
immunosuppressed 
adults  


64 (48-75) 


53 (22-72) 


346 Jorgensen et al* 
(February 8,2023) 
 
[Published version of 
November 8,2022 
preprint]  


Canada Test-negative 
case control 


8,809 infants less 
than 6 months  


Omicron^ Included BNT162b2 or 
mRNA-1273 in 
mothers 


Documented infection 45 (37-53) 14+ ~66 weeks  


Documented infection, 
second dose given in 
first trimester 


47 (31-59) 


Documented infection, 
second dose given in 
second trimester 


37 (24-47) 


Documented infection, 
second dose given in 
third trimester 


53 (42-62) 


Documented infection in 
infants aged 0-8 weeks  


57 (44-66) 


Documented infection in 
infants aged 9-16 weeks 


47 (31-60) 


Documented infection in 
infants aged >16 weeks  


40 (21-54) 


Hospitalization  58 (44-69) 


Delta^ Excluded Documented infection 95 (88-98)  ~28 weeks 


Hospitalization 97 (74-100) 


345 Clemens et al* 
(October 13, 2022) 


Brazil Test-negative 
case control 


7958 PCR tests 
among adults 
aged 18-60 in 
Botucatu 


Delta 
specifically^ 


Included AZD1222 Documented infection 
76 (49.5-87.8) 


14+ ~12.5 weeks 


Delta^ Severe disease 100 (44.3-100) 


Gamma 
specifically^ 


Documented infection 
81.3 (-298-97.9) 



https://www.sciencedirect.com/science/article/pii/S0264410X22012956?via%3Dihub

https://www.bmj.com/content/380/bmj-2022-074035

https://www.frontiersin.org/articles/10.3389/fpubh.2022.1016402/full
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


344 Chemaitelly et al 
(November 1, 2022) 


Qatar Retrospective 
cohort 


56,802 matched 
pairs of 
individuals with 
prior 
breakthrough 
Omicron infection 
(all ages) 


Omicron^ Previously 
infected 
only 


BNT162b2 or 
mRNA-1273 


Documented reinfection 


57 (52-62) 


91+  
 
(≥ 90 days 
post primary 
Omicron 
infection) 


~85 weeks 


343 Grewal et al  
(March 7, 2023)   
 
[Published version of 
Nov 1, 2022 preprint] 


Canada Test-negative 
case control 


6,279 adults aged 
50-59  


Omicron 
BA.1/BA.2 
specifically^ 


Included BNT162b2 or 
mRNA-1273 


Severe disease  83 (76-88) 240-299 ~74 weeks  


83 (74-89) ≥300 


3,882 adults aged 
60-69 


79 (71-86) ≥300 


2,427 adults aged 
70-79 


80 (72-86) ≥300 


2,632 adults aged 
80+ 


72 (62-79) ≥300 


6,279 adults aged 
50-59  


Omicron 
BA.4/BA.5 
specifically^ 


87 (43-97) 240-299 ~86 weeks 


56 (30-72) ≥300 


3,882 adults aged 
60-69 


43 (16-61) 
≥300 


2,427 adults aged 
70-79 


48 (25-64) ≥300 


2,632 adults aged 
80+ 


40 (18-56) ≥300 


342 Moghnieh et al* 
(September 22,2022) 


Lebanon  Retrospective 
case control  


4,507 employees 
in the National 
Airlines company 
aged 18+ 


Delta 
specifically^ 


Included  Sputnik V  Documented infection 52.3(-27.4-78.7) 3-5 months ~30 weeks 


23.7 (-84.7-62.8) 7-9 months 


Excluded 20.1 (-94.7-61.6) 7-9 months 


Included BNT162b2 95.1 (78.4-99.3) < 3 months  


67.5 (12.8-87.2) < 7 months  


Excluded 71.8 (22.3-89.1) < 7 months  


Omicron 
specifically^ 


Included Sputnik V Documented infection -54.1 (-151-0.84) > 6 months ~43 weeks 


Excluded  -46 (-149.7-10.1) 


Included BNT162b2 23.1 (-28.7-52.1) 3-5 months 


Excluded  21.9 (-38.9-54.1) 


341 Tartof et al* 
(October 25,2022) 


USA Test-negative 
case control 


3,416 encounters 
in adults≥ 18 


Omicron 
BA.4/BA.5 
specifically^ 


Included BNT162b2 Emergency department 
visit for ARI 


30 (-86-74) <6 months ~84 weeks  


44 (20-61) ≥6 months  


11,376 
encounters in 
adults ≥18 


Urgent care visit for ARI 50 (10-72) <6 months 


7 (-11-22) ≥6 months  


21,385 
encounters in 
adults ≥18 


Outpatient care visit for 
ARI 


30 (4-49) <6 months 


19 (9-29) ≥6 months  



https://www.medrxiv.org/content/10.1101/2022.10.31.22281756v1

https://www.nature.com/articles/s41467-023-36566-1

https://www.mdpi.com/2076-393X/10/10/1596/htm

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00692-2/fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


1386 encounters 
in adults aged 
≥18 


Hospitalization for ARI -4 (-118-50) ≥6 months  


340 Nordstrom et al*  
(February 21, 2023) 
 
[Published version of 
October 24,2022 
preprint] 


Sweden Case control  659,924 
adolescents  


Omicron 
BA.1, BA.2^ 


Excluded BNT162b2 or 
mRNA-1273 


Documented infection  
(vaccinated on or after 
January 1, 2022) 


51 (48-55) 7+ ~6 weeks 


Documented infection  
(vaccinated on or after 
September 1, 2021) 


12 (10-13) 7+ ~24 weeks 


Hospitalization with 
COVID-19 as main 
diagnosis (vaccinated on 
or after November 15, 
2021) 


87 (66-95) 7+ ~27 weeks 


Hospitalization with 
COVID-19 as main 
diagnosis (vaccinated 
before November 15, 
2021) 


69 (29-87) 48+ ~45 weeks 


339 Collie et al*   
(October 24, 2022) 


South Africa  Test-negative 
case control 


53,771 HCW aged 
18+ with low 
physical activity  


Beta and 


Deltaⴕⴕ 


Included Ad26.COV2.S Documented infection 48.0 (9.7-70.1)  14-20 ~34 weeks  


39.8 (34.0-45.1)  28+ 


Hospitalization 60 (39-73.8) 28+ 


62,721 HCW aged 
18+ with 
moderate 
physical activity  


Documented infection 39.0 (-4.9-64.5)  14-20 


36.3 (31.3-41.0)  28+ 


Hospitalization 72.1 (55.2-82.6) 28+ 


79,952 HCW aged 
18+ with high 
physical activity  


Documented infection 51.0 (16.8-71.1)  14-20 


41.2 (37.5-44.7)  28+ 


Hospitalization 85.8 (74.1-92.2) 28+ 


338 Surie et al* 
(October 21, 2022) 


USA Test-negative 
case control 


4,730 
hospitalizations in 
adults aged ≥18  


Omicron 
BA.1/BA.2^ 


Included  BNT162b2 or 
mRNA-1273 


Hospitalization with 
COVID-like illness 


63 (46–75) 14-150 ~74 weeks 


34 (20–46) 150+ 


Omicron 
BA.4/BA.5^ 


83 (35–96) 14-150 ~82 weeks 


37 (12–55) 150+ 


337 Britton et al* (October 
21, 2022) 


USA Test-negative 
case control 


34,220 
hospitalizations in 
adults aged ≥18 


Omicron 
BA.1^ 


Included BNT162b2 or 
mRNA-1273 


Hospitalization with 
COVID-like illness 
(immunocompromised) 


40 (34–46) 14+ ~56 weeks  


Omicron 
BA.2/ 
BA.2.12.1^ 


7 (–16–25) ~69 weeks 


Omicron 
BA.4/BA.5^ 


38 (23–50) ~77 weeks 


Omicron 
BA.2/ 


22 (10–33) ~77 weeks 



https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004127

https://bjsm.bmj.com/content/early/2022/10/30/bjsports-2022-105734

https://www.cdc.gov/mmwr/volumes/71/wr/mm7142a3.htm?s_cid=mm7142a3_w

https://www.cdc.gov/mmwr/volumes/71/wr/mm7142a4.htm?s_cid=mm7142a4_w
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


BA.2.12.1/ 
BA.4/BA.5^ 


336 Embi et al  
(October 21, 2022) 


USA Test-negative 
case control 


200,071 ED/UC 
events in 
immuno-
competent adults 
aged ≥18 


Delta^ Included mRNA-1273 Emergency department 
and urgent care visit for 
COVID-like illness 
(immunocompetent) 


90 (89-91) 14-149 ~46 weeks  


84 (83-85) >150 


BNT162b2 85 (84-86) 14-149 


73 (72-74) >150 


70,882 
hospitalization in 
immuno-
competent adults 
aged ≥18 years  


mRNA-1273 Hospitalization with 
COVID-like illness 
(immunocompetent) 


95 (92-95) 14-149 


89 (88-90) >150 


BNT162b2 90 (88-91) 14-149 


80 (79-82) >150 


8,848 ED/UC 
events in 
immuno-
compromised 
adults aged ≥18 


mRNA-1273 Emergency department 
and urgent care visit for 
COVID-like illness 
(immunocompromised) 


79 (64-88) 14-149 


64 (54-72) >150 


BNT162b2 62 (45-73) 14-149 


56 (46-64) >150 


18,843 
hospitalization in 
immuno-
compromised 
adults aged ≥18 


mRNA-1273 Hospitalization with 
COVID-like illness 
(immunocompromised) 


81 (69-88) 14-149 


73 (68-77) >150 


BNT162b2 68 (58-75) 14-149 


64 (58-69) >150 


3,234 immuno-
competent adults 
aged ≥18 


Ad26.COV2.S Emergency department 
and urgent care visit for 
COVID-like illness 
(immunocompetent) 


67 (63-71)  14-149 


62 (58-65)  >150 


Hospitalization with 
COVID-like illness 
(immunocompetent) 


77 (71-82)  14-149 


69 (65-73)  >150 


968 immuno-
compromised 
adults aged ≥18  


Emergency department 
and urgent care visit for 
COVID-like illness 
(immunocompromised) 


9 (-66-50)  14-149 


-6 (-49-25)  >150 


Hospitalization with 
COVID-like illness 
(immunocompromised) 


35 (-3-60)  14-149 


43 (23-58)  >150 


335 Zerbo et al*  
(February 28,2023)  
 
[Published version of 
October 18, 2022 
preprint] 


USA Cohort study 30,288 infants 
born to mothers 
16-50 years of 
age who were 
members of 
Kaiser 


Omicron^ Excluded BNT162b2 or 
mRNA-1273 in 
1st trimester 


Documented infection in 
the first 2 months of life 


26 (-22-56) 7+ ~11 months 


Documented infection in 
the first 4 months of life 


23 (-6-44) ~13 months 


Documented infection in 
the first 6 months of life 


19 (-3-37) ~15 months 



https://www.medrxiv.org/content/10.1101/2022.10.20.22281327v1.full.pdf

https://www.nature.com/articles/s41467-023-36547-4
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Permanente 
Northern 
California 


BNT162b2 or 
mRNA-1273 in 
2nd trimester 
 


Documented infection in 
the first 2 months of life 


37 (-21-67) ~8 months 


Documented infection in 
the first 4 months of life 


5 (-28-29) ~10 months 


Documented infection in 
the first 6 months of life 


3 (-19-21) ~12 months 


BNT162b2 or 
mRNA-1273 in 
3rd trimester 
 


Documented infection in 
the first 2 months of life 


-4 (-84-41) ~5 months 


Documented infection in 
the first 4 months of life 


12 (-23-37) ~7 months 


Documented infection in 
the first 6 months of life 


18 (-4-36) ~9 months 


Delta^ Excluded BNT162b2 or 
mRNA-1273 in 
1st trimester 


Documented infection in 
the first 2 months of life 


61 (-31-89) 7+ ~11 months 


Documented infection in 
the first 4 months of life 


48 (-54-82) ~13 months 


Documented infection in 
the first 6 months of life 


49 (-46-82) ~15 months 


BNT162b2 or 
mRNA-1273 in 
2nd trimester 
 


Documented infection in 
the first 2 months of life 


91 (63-98) ~8 months 


Documented infection in 
the first 4 months of life 


60 (23-79) ~10 months 


Documented infection in 
the first 6 months of life 


65 (33-81) ~12 months 


BNT162b2 or 
mRNA-1273 in 
3rd trimester 
 


Documented infection in 
the first 2 months of life 


87 (55-96) ~5 months 


Documented infection in 
the first 4 months of life 


70 (43-84) ~7 months 


Documented infection in 
the first 6 months of life 


54 (27-71) ~9 months 


334 Consonni et al* 
(October 19, 2022) 


Italy Retrospective 
cohort 


5,596 HCWs Omicron^ 
 
(Note: 88.3% 
of cases were 
during the 
Omicron 
period; 8.2% 
and 3.5% of 
cases were 
during Alpha, 
and Delta 


Excluded  BNT162b2 
 


Documented infection 70 (54-80) 7-119 ~67 weeks  


16 (0-43) 120+ 


Previously 
infected 
only  


25 (0-69) 7-119 


88 (66-96) 120+ 



https://epiprev.it/articoli_scientifici/immunogenicity-and-effectiveness-of-bnt162b2-covid-19-vaccine-in-a-cohort-of-healthcare-workers-in-milan-lombardy-region-northern-italy
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


periods, 
respectively) 


333 Chambers et al* 
(October 19,2022) 


Canada Test-negative 
case control 


801 cases and 
8,879 controls 
with HIV aged 
19+ 


Delta and 
Alpha^ 


Excluded  BNT162b2 or 
mRNA-1273  
 


Documented infection 82 (74-88) 7+ ~44 weeks 


Symptomatic disease 93 (79-98) 


Severe disease 97 (80-99) 


AZD1222 Documented infection 77 (34-92) 


AZD1222 + any 
mRNA 


80 (49-92) 


332 Wan et al*  
(October 17, 2022) 


Hong Kong 
SAR 


Case control 204,901 cases 
and 819,315 
controls among 
adults aged 60+ y 


Omicron 
BA.2^ 


Excluded BNT162b2 
 
 
 
 
 
 
 
 
 


Documented infection: 
60-79 y 


17.3 (15.2-19.3) 14-180 ~24 weeks 


Hospitalization: 60-79 y 74.6 (72.1-76.8) 


Severe disease: 60-79 y 77.5 (65.7-85.2) 


Death: 60-79 y 92.1 (88.7-94.5) 


Documented infection: 
80+ y 


54.2 (51.4-56.9) 


Hospitalization: 80+ y 81 (78.2-83.5) 


Severe disease: 80+ y 82.7 (62.7-92) 


Death: 80+ y 92.5 (89.3-94.8) 


CoronaVac Documented infection: 
60-79 y 


-23.1 (-25.8 to -
20.5) 


Hospitalization: 60-79 y 59.4 (56.6-62) 


Severe disease: 60-79 y 57.7 (43.8-68.2) 


Death: 60-79 y 79.6 (75-83.3) 


Documented infection: 
80+ y 


31.2 (28.7-33.6) 


Hospitalization: 80+ y 58.4 (55.8-60.9) 


Severe disease: 80+ y 55 (38.6-67) 


Death: 80+ y 69.4 (65.6-72.8) 


331 Mimura et al* 
(October 8, 2022) 


Japan Retrospective 
cohort  


105,267 
individuals aged 
16-64 years  


Omicron 
specifically^ 


Excluded BNT162b2 or 
mRNA-1273  
 


Documented infection 15.8 (7.9-23.1) 14+  
(Includes up 
to 13 days 
post booster 
dose) 


~43 weeks  


Symptomatic disease 21.2 (11-30.3) 


105,618 
individuals aged 
16-64 years  


Delta 
specifically^ 


Documented infection 82.9 (69.4-90.4) ~31 weeks  


Symptomatic disease 95.7 (82.5-98.9) 


330 Risk et al*  
(October 8, 2022) 
 
Note: this study does 
not adjust for 
calendar time 


USA Test-negative 
case control 


4,332 adolescents 
aged 12-17 years  


Omicron 
specifically^ 


Included  BNT162b2 Documented infection 54.5 (17.8-76.9) 0-3 months ~58 weeks  


4.2 (-20.2-23.6) ≥6 months  


Delta 
specifically^ 


81.9 (67.9-90.8) 0-3 months ~44 weeks  


65.3 (34.6-83.8) ≥6 months  



https://journals.lww.com/aidsonline/Abstract/9900/COVID_19_Vaccine_Effectiveness_among_a.126.aspx

https://academic.oup.com/jtm/advance-article/doi/10.1093/jtm/taac119/6761907

https://www.ijidonline.com/article/S1201-9712(22)00539-2/fulltext#relatedArticles

https://www.sciencedirect.com/science/article/pii/S1054139X22006437#appsec1
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


 


329 Buchan et al* 


(September 22, 2022)  
Canada  Test-negative 


case control  
134,435 adults in 
Ontario (18+ y)  


Omicron 
specifically^  


Included  BNT162b2 or 
mRNA-1273  
  
Note: ~7.1% of 
participants 
received one 
dose of 
AZD1222 as 
part of their 
primary series  


Symptomatic disease  
 


36 (24-45)  7-59  ~49 weeks  


2 (-17-17)  240+  


Severe disease  
 


75 (51-87)  120-179  


82 (62-91)  180-239  


Delta 
specifically^  


Symptomatic disease  
 


89 (86-92)  7-59  


80 (74-84)  240+  


Severe disease  94 (84-98)  7-59  


95 (85-99)  
240+ 


328 Lewis et al* 
(September 28,2022) 


USA Outbreak 
investigation 


57 LTCF residents 
aged 60+ years 


Gamma 
specifically^ 


Unknown  BNT162b2 or 
mRNA-1273  
 


Documented infection  80 (46.4-92.6) 14+ ~14 weeks 


327 Rudan et al* 
(September 28, 2022) 


Scotland Test-negative 
case control  


148,055 children 
aged 12-15 years  


Omicron 
specifically^ 


Included BNT162b2 Symptomatic disease  81.2 (77.7-84.2) 14-35 ~21 weeks  


48.7 (22-66.3) 98+ 


Delta 
specifically^ 


100 (-Inf -100) 14-35 ~10 weeks  


92.9 (42.5-99.1) 42-63  


37,628 
adolescents aged 
16-17 years  


Omicron 
specifically ^ 


65.5 (56-73) 14-35  ~27 weeks 


1.2 (-49.3-34.6) 98+ 


Delta 
specifically^ 


95.6 (77-99.1) 14-35 ~17 weeks  


96.7 (51.3-99.8) 42-63 


326 Lin et al*  
(September 26, 2022) 
 
Note: this study 
includes additional VE 
estimates for 
individuals vaccinated 
during different time 
periods. 


USA  Retrospective 
cohort  


10,600,823 
residents of 
North Carolina, 
5+ years  


Omicron^ Included  BNT162b2 
 


Documented infection  37.5 (36.0-39.0) ~47 weeks ~60 weeks  


0.8 (-1.5-3) ~60 weeks 


Hospitalization 58.8 (49.3-66.5) ~47 weeks 


29.4 (10.3-44.4) ~60 weeks 


Death  75.2 (67.7-81.0) ~47 weeks 


59.1 (27.2-77) ~60 weeks 


mRNA-1273 
 


Documented infection  47.2 (45.8-48.5) ~46 weeks ~60 weeks  


30.3 (28.9-32.9) ~59 weeks 


Hospitalization 64.7 (57.2-70.9) ~46 weeks 


61.5 (49.6-70.6) ~59 weeks 


Death  69.6 (62.3-75.5) ~46 weeks 


48.3 (22.6-65.4) ~59 weeks 


Ad26.COV2.S 
 


Documented infection  48.8 (47.2-50.4) ~41 weeks ~54 weeks  


49 (46.4-51.4) ~54 weeks 


Hospitalization 65.3 (58.3-71.1) ~41 weeks 


53.3 (26.7-70.2) ~54 weeks 



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fjamanetwork.com%2Fjournals%2Fjamanetworkopen%2Ffullarticle%2F2796615%3FresultClick%3D1&data=05%7C01%7Cabaidya1%40jhmi.edu%7Cc6d83a3d365b4441ab9d08daad43d427%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C638012804077220685%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5YgfQuTTcLKXNKu73lJ2ydbKMO220WPj9s1fhbn9Jj8%3D&reserved=0

https://wwwnc.cdc.gov/eid/article/28/11/22-1043_article

https://pdf.sciencedirectassets.com/777792/1-s2.0-S2666776222X00100/1-s2.0-S2666776222002095/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEE4aCXVzLWVhc3QtMSJGMEQCIAO8d%2FTz7a8e7LNwgrEE42A9ALFJWDUbNhufvTg%2FGEMzAiANqcIysmtTG8Z83yZm7%2FovMoJ%2Fh8p7hVsgpzus114PxyrMBAgWEAUaDDA1OTAwMzU0Njg2NSIMhhKjMch9kJxrQGo2KqkEzILdMGcp%2FcnuR7XR%2FXUfk8Z7yVtwxPyGt%2FUAQlsvpbbABWLOp2cdxInWNlR3vTlk8B2C7QXDE8n5AzLtheA35vUgC5m%2BJWnA8VGvC3fPGM3F4p9zTtEBFvKNRS6DkrfP%2BBzOf03xtePZ1roV8JOjh%2BgVc%2B4uciSjEu7OfjYtLTYTjxHr48eTQno4p9hKEaGgPLHSLjKKkI2Aa3zFxJlLVbLIhlXIufnxK3UIMNa8wBYoyj5xnbOGt8hkSQ9h4gFj0zeQOycM7SMwyH9aNe%2Fx9KlkogmPFpieKdvELk1QoPAOzGyh9vbkO5KGZJGk2GChYECiDnUe0eGIJUFYAVoj1kzhYUWlFmRTnZY6RWB%2F9tnahlJNRRuGTrXmjSoX4zmvIqVU3EKgiFzeTcK%2FTwcBCkpdEyyZzVzL7SFV36pw3M2a7IdxUQtWOrra2go8BHsGo1hDZNmNya5omDRghQaYix3hoGXHTfYEntJFD%2B232hj3GAaBHdPtj%2FtGlDFUit4eDUWjPt5YYAX1Lm0JhnuGamhKPDnqJtLnQxdNNdAp8tPFGipxFSCpFuPxB5cVN9ZdURl%2B0vNMrL8JGGJ2YhgrPYAh5wq2paOFQvAyFBt%2FO%2Bz1YE6VEC378qLVE8jcschpkgC74R3h9rsiaTkgrlp5BYVWpQk2Qt7oiWbwH1QH5ixQwBFmqmo8QXa8Dmj8ZsK3FF6p2OrHY74zitZ0QMZe1rLVy8ohwToxfDDyyICaBjqqAXWAzlNmM7%2FF5nH%2BFQx%2BbT66sSBlAzXAONWLQdF%2FXvpxdt96uX0IhKUDUJ%2Bc31f362%2FOgeJ%2BJmTUhBD6CNtm%2BrAyqkJu6FBZ8ZmELY1j0e22d0JyPNceeH7EZyqjxu%2BdwZjRlTgux3HGlTE0RecW9Dc%2FxuSzN3EEkzB4luMX4CEresbpk3Tv%2FUb93b7JRhupo1Mhoo0vkRB2aX6vbKWVJnZH4S1AQdiA0MEk&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20221007T132020Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY7RIT6Q2A%2F20221007%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=6c33b523bdcd929fee1b03c86e6013ef5a8da34262d3b3b95bb80d6a711ea4c4&hash=84cfd43956efed96b5858baee98602520cad5d28f9e00e37f36bbf32bae26dd4&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2666776222002095&tid=spdf-c813da89-19f4-41ae-9f5b-b6c044214fe3&sid=5a18cb8b983579427e2a3881f89850431a86gxrqa&type=client&ua=51515951070307035205&rr=7566eefd1ca1583c

https://jamanetwork.com/journals/jama/fullarticle/2796893
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Death  76.1 (69.2-81.4) ~41 weeks 


77.5 (19.6-93.7) ~54 weeks 


Delta^ BNT162b2 
 


Documented infection  54.3 (53.6-55) ~25 weeks ~38 weeks  


47.4 (46.6-48.2) ~38 weeks 


Hospitalization 85.8 (83.4 -87.8) ~25 weeks 


70.9 (65.3-75.6) ~38 weeks 


Death  89.6 (87-91.6) ~25 weeks 


77.4 (70.6-82.6) ~38 weeks 


mRNA-1273 
 


Documented infection  69.2 (68.5-69.9) ~24 weeks ~37 weeks 


48.4 (47.5-49.3) ~37 weeks 


Hospitalization 89.8 (88.1-91.3) ~24 weeks 


72.7 (67.8-77) ~37 weeks 


Death  93 (91.1-94.5) ~24 weeks 


85.1 (80.1-88.8) ~37 weeks 


Ad26.COV2.S 
 


Documented infection  59.2 (57.7-60.7) ~20 weeks ~33 weeks  


60.5 (58.9-62.1) ~33 weeks 


Hospitalization 77.9 (72.2-82.4) ~20 weeks 


70.0 (64.8-74.5) ~33 weeks 


Death  83.8 (76.1-89.0) ~20 weeks 


79.2 (73.1-84.0) ~33 weeks 


Alpha^ BNT162b2 
 


Documented infection  67.6 (66.9-68.3) ~3 weeks ~21 weeks  


58.6 (58-59.2) ~21 weeks 


Hospitalization 94.1 (92.2-95.5) ~3 weeks 


87.1 (85-88.9) ~21 weeks 


Death  97.1 (94.7-98.4) ~3 weeks 


91.9 (89.4-93.8) ~21 weeks 


mRNA-1273 
 


Documented infection  90.1 (89.6-90.7) ~2 weeks ~20 weeks  
 71.9 (71.3-72.6) ~20 weeks 


Hospitalization 96.5 (95.1-97.6) ~2 weeks 


90.4 (88.6-91.9) ~20 weeks 


Death  97.2 (95.1-98.4) ~2 weeks 


92.8 (90.3-94.6) ~20 weeks 


Ad26.COV2.S 
 


Documented infection  70.6 (68.8-72.3) ~2 weeks ~10 weeks  
 63.0 (60.8-65.0) ~10 weeks 
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Hospitalization 67.9 (56.5-76.3) ~2 weeks 


79.3 (71.7-84.8) ~10 weeks 


Death  62.3 (38.2-77) ~2 weeks 


85.7 (74.6- 91.9) ~10 weeks 


325 Grewal et al* 
(December 3,2022) 
 
[Published version of 
September 30, 2022 
preprint] 


Canada  Test-negative 
case control  
 


21,275 cases and 
273,466 controls 
amongst LTCF 
residents aged 
60+ in Ontario 


Omicron 
BA.1, 
BA.2,BA.4,BA
.5^ 


Excluded BNT162b2 or 
mRNA-1273  
 


Documented infection 3 (-7-12) 0+ ~80 weeks 


Symptomatic disease 21 (1-38) 


Severe disease 43 (24-58) 


324 Link-Gelles et al 
(October 5, 2022) 


USA Test-negative 
case control 


103,236 ED/UC 
encounters and 
hospitalizations in 
adults aged 18+ 


Omicron 
BA.4/BA.5^ 


Included  BNT162b2 ED/UC encounter for 
COVID-like illness 


45 (27-59) 14-149 ~82 weeks 


24 (19-27) 150+ 


Hospitalization for 
COVID-like illness 


17 (7-27) 150+ 


mRNA-1273 ED/UC encounter for 
COVID-like illness  


51 (30-66) 14-149 


30 (25-34) 150+ 


Hospitalization for 
COVID-like illness 


28 (17-38) 150+ 


Heterologous 
mRNA vaccines 


ED/UC encounter for 
COVID-like illness  


70 (52-81) 14-149 


38 (29-46) 150+ 


323 Ferdinands et al * 
(October 3, 2022) 


USA Test-negative 
case control 


893,461 adults 
(18+) admitted to 
a hospital or 
ED/UC center 
across 10 states 


Omicron^ Excluded BNT162b2, 
mRNA-1273  
 


ED/UC encounter: All 63 (57-68) <2 mos ~67 weeks 


22 (5-36 16-<18 mos 


Hospitalization: All 73 (63-80) <2 mos 


19 (6-30) 14+ mos 


Hospitalization: 
Immunocompromised 


34 (13-51) <4 mos 


20 (1-36) 6+ mos 


Delta^ ED/UC encounter 93 (92-94) <2 mos ~47 weeks 


66 (60-72) 10-<12 mos 


Hospitalization 96 (95-97) <2 mos 


68 (59-75) 10-<12 mos 


Alphaⴕⴕ ED/UC encounter 95 (94-96) <2 mos ~19 weeks 


86 (78-91) 4-<6 mos 


Hospitalization 94 (93-95) <2 mos 


87 (77-93) 4-<6 mos 


322 Schrag et al* 
(September 26, 2022) 


USA Test-negative 
case control 


4517 ED/UC 
encounters and 


Omicron^ Included BNT162b2 or 
mRNA-1273 


Emergency Dept/Urgent 
Care encounter 


16 (-22-42) 14+ ~55 weeks 


3 (-49-37) 14-149 



https://www.medrxiv.org/content/10.1101/2022.09.29.22280526v1

https://www.medrxiv.org/content/10.1101/2022.10.04.22280459v1

http://bmj.com/content/379/bmj-2022-072141.long

https://jamanetwork-com.proxy1.library.jhu.edu/journals/jamanetworkopen/fullarticle/2796667#:~:text=26%2C%202022.%20doi%3A-,10.1001/jamanetworkopen.2022.33273,-Open%20Access%3A
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


975 
hospitalizations 
among pregnant 
persons (aged 18-
45) across 10 
states 


42 (-16-72) 150+ 


Hospitalization 77 (28-93) 14+ 


86 (41-97) 14-149 


64 (-102-93) 150+ 


Delta^ Emergency Dept/Urgent 
Care encounter 


83 (68-91) 14+ ~45 weeks 


84 (69-92) 14-149 


75 (5-93) 150+ 


Hospitalization 98 (96-99) 14+ 


99 (96-100) 14-149 


96 (86-99) 150+ 


321 Copur et al* 
(September 28, 2022) 


Turkey  Retrospective 
cohort 


1,911 healthcare 
workers  


Alpha^ Excluded  CoronaVac Documented infection  65 (50-75) 14+ ~15 weeks  
 


320 Más-Bermejo et al* 
(September 23, 2022) 


Cuba Retrospective 
cohort  


53,638 individuals 
aged ≥19 years  


Delta^ Excluded  Abdala  Severe disease  98.2 (97.9-98.5) 14+ ~20 weeks  


Death 98.7 (98.3-99) 


319 Xu et al* 
(December 5,2022)  
 
 
[Published version of 
September 20, 2022 
preprint] 


Sweden Retrospective 
cohort  


2,291,504 adults 
aged 65+  


Non-VOC, 
Alpha, Delta, 
Omicron^ 


Included  BNT162b2 Documented infection 85.8 (83.8-88.2) 28+ ~51 weeks 


18.2 (2.2-31.6) 350-371 


Hospitalization  87.2 (83.6-90.0) 28+ 


68.5 (45.5-81.8) 350-371 


mRNA-1273 Documented infection 94.6 (89.6-97.2) 28+ 


11.8 (-55.5-50.0) 350-371 


Hospitalization  96.0 (89.5-98.5) 28+ 


21.5 (-89.2-67.4) 350-371 


AZD1222 Documented infection 43.6 (1.9-67.6) 28+ ~39 weeks 


-2.3 (-627.9-85.6) 266-287 


Hospitalization  74.6 (-5.0-93.9) 28+ 


28.7 (-37.6-63.0) 238-259 


318 Chung et al* 
(September 7,2022) 


Canada Test-negative 
case control 


1,387,462 
individuals aged 
16+ 


Non-VOC, 
Alpha^ 


Excluded BNT162b2 or 
mRNA-1273 


Documented infection  89 (88-90) 7-59 ~15 weeks 


80 (75-85) 60-119 


Symptomatic disease 94 (91-96) 7-59 


93 (79-98) 60-119 


Severe disease  95 (90-97) 7-59 


881,270 
individuals aged 
16+ 


Alpha^ Documented infection  92 (91-93) 7-59 ~24 weeks 


82 (79-85) 120-179 


Symptomatic disease 92 (91-94) 7-59 


86 (78-91) 120-179 


Severe disease  94 (92-95) 7-59 


97 (95-98) 60-119 


1,426,940 
individuals aged 
16+ 


Delta^ Documented infection  90 (90-90) 7-59 ~42 weeks 


78 (76-80) ≥240 


Symptomatic disease 94 (94-95) 7-59 



https://www.futuremedicine.com/doi/10.2217/fmb-2022-0134

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00183-1/fulltext

https://www.mdpi.com/2076-393X/10/12/2074

https://academic.oup.com/ofid/article/9/9/ofac449/6693796#374107273
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


88 (86-90) ≥240 


Severe disease  98 (98-99) 7-59 


98 (95-99) ≥240  


317 Martin et al* 
(September 10, 2022) 


UK Prospective 
cohort 


1105 patients 
with end-stage 
kidney disease 
undergoing 
hemodialysis in 
London 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Included BNT162b2 
 
 


Documented infection 62 (18-82) 14+ ~46 weeks 


AZD1222 42 (-22-70) 


316 Collie et al* 
(September 14, 2022) 


South Africa Test-negative 
case control 


32,883 
hospitalized 
adults (18+) 


Omicron 
BA.1 or 
BA.2^ 


Included BNT162b2 Hospitalization 80.3 (62.8-89.5) 14-27 ~36 weeks 


38.4 (16.9-54.4) 7-8 mos 


Omicron 
BA.4 or 
BA.5^ 


47.4 (19.9-65.5) 3-4 mos ~53 weeks 


19.3 (6.3-30.5) 9+ mos 


315 Chatzilena et al* 
(December 7,2022)  
[Published version of 
September 12, 2022 
preprint] 


UK Test-negative 
case control 


8543 hospitalized 
adults (18+) in 
Bristol  


Delta^ Excluded BNT162b2 Hospitalization 82.5 (76.2-87.2) 7+ ~56 weeks 


91.5 (83.1-96.2) ≤3 months 


79.5 (71.5-85.3) >3 months 


314 Mallah et al* 
(September 10, 2022) 


Spain Test-negative 
case control 


909,636 persons 
aged 11+ y In 
Galicia 


Alpha, Deltaⴕⴕ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 72 (71-73) 7+ ~42 weeks 


Hospitalization  
 
Note: Includes some 
booster recipients 


74 (70-77) 


313 Chico-Sanchez et al* 
(August 31, 2022) 


Spain Test-negative 
case control 


6364 HCW in the 
Valencian 
Autonomous 
Community 


Non-VOC, 
Alpha^ 


Included BNT162b2  
 
 


Documented infection 91.6 (89.6-93.2) 12-120 ~22 weeks 


71.5 (67-75.5) >120 


mRNA-1273 Documented infection 95.2 (88.3-98.1) 12-120 


88.3 (75.7-94.4) >120 


BNT162b2 or 
mRNA-1273 


Hospitalization 96.8 (76.1-99.6) 12+ 


312 Huang et al*  
(October 20, 2022) 
 
[Update to September 
9, 2022 preprint] 


China Matched case 
control  


612,597 cases 
aged ≥3 years  


Omicron^ Excluded  Ad5-nCoV Documented infection 13.2 (10.9-15.5) 14+ ~62 weeks  


Severe/critical illness  77.9 (15.6-94.2) 


311 Monge et al* 
(September 2 ,2022) 


Spain Case cohort  14,777 adults 
aged 50-59 years  


Delta^ Included  BNT162b2 Documented infection 77 (76-77) 14+ ~21 weeks  


Symptomatic infection 77 (76-78) 


Hospitalization 97 (97-98) 


Death  97 (93-99) 



https://doi.org/10.1016/j.lanepe.2022.100478

https://www.nejm.org/doi/10.1056/NEJMc2210093

https://www.sciencedirect.com/science/article/pii/S2666776222002484?via%3Dihub

https://doi.org/10.1016/j.envres.2022.114252

https://doi.org/10.1016/j.ypmed.2022.107237

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02606-8

https://www.sanidad.gob.es/biblioPublic/publicaciones/recursos_propios/resp/revista_cdrom/VOL96/C_ESPECIALES/RS96C_202209060.pdf
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


mRNA-1273 Documented infection 87 (86-87) 


Symptomatic infection 89 (88-90) 


Hospitalization 98 (97-99) 


Death  94 (75-99) 


AZD1222 Documented infection 59 (56-61) 


Symptomatic infection 59 (55-62) 


Hospitalization 96 (93-98) 


Ad26.COV2.S Documented infection 64 (62-66) 


Symptomatic infection 56 (53-59) 


Hospitalization 86 (83-89) 


Death  89 (64-97) 


AZD1222 + any 
mRNA 


Documented infection 88 (85-91) 


Symptomatic infection 82 (75-87) 


Hospitalization 98 (84-100) 


310 Penayo et al* 
(June 2022) 


Paraguay Test-negative 
case control 


2,458 cases and 
2,054 controls 
18+ years with 
severe acute 
respiratory illness 
(SARI) 


Delta^ Included BNT162b2 Hospitalization with 
severe acute respiratory 
infection (SARI) 


91.9 (72.2-97.6) 14+ ~37 weeks 


mRNA-1273 76.1 (-127.4-97.5) 


AZD1222 83.0 (66.3-91.5) 


Sputnik V 83.2 (48.9-94.5) 


Hayat vax 31.8 (-41.2-67.1) 


Covaxin 25.8 (-37.1-59.9) 


Omicron^ BNT162b2 49.5 (9.9-71.7) 14+ ~52 weeks 


78.0 (-97.0-97.5) 14-89 


mRNA-1273 42.1 (-105.4-83.7) 14+ 


AZD1222 10.1 (-31.0-38.3) 14+ 


Sputnik V 25.7 (-29.9-57.5) 14+ 


64.4 (-44.6-92.2) 14-89 


Hayat vax  40.4 (-5.1-66.2) 14+ 


Covaxin 13.0 (-45.8-48.0) 14+ 


309 Barraza et al*  
(August 5, 2022) 


Chile Retrospective 
cohort  


3282 cases and 
3199 controls  


Gamma, 
Delta and 
Omicron^ 


Included  BNT162b2 Hospitalization with 
severe acute respiratory 
infection (SARI) 


80.3 (68.9-87.5) 14+ ~77 weeks  


AZD1222 72.4 (32.8-88.6) ~71 weeks 


CoronaVac 54.5 (45.2 – 62.3)  ~72 weeks 


308 Suphanchaimat et al* 
(July 5,2022) 


Thailand Test-negative 
case control 


558,865 cases 
and 1,139,723 
controls aged 18+ 
 


Delta^ Included BNT162b2 Documented infection 74.2 (71.8-76.3) 15-29 ~2 weeks 


57 (43.6-57.2) 90+ ~15 weeks 


AZD1222 61.4 (59.6-63.2) 15-29 ~2 weeks 


25.8 (19.1- 31.9) 90+ ~31 weeks 


CoronaVac 27.9 (0.3-47.9) 15-29 ~2 weeks 


49.8 (47.8-51.6) 90+ ~40 weeks 


AZD1222 + 
BNT162b2 


79.9 (74-84.5) 15-29 ~2 weeks 


77.4 (68.2-84) 90+ ~19 weeks 


CoronaVac + 
AZD1222 


57.8 (56.3-59.2) 15-29 ~2 weeks 


36.6 (33.6-39.4) 90+ ~39 weeks 



https://www.paho.org/es/node/86378

https://www.paho.org/es/node/86651

https://www.mdpi.com/2076-393X/10/7/1080/htm





     


24 | P a g e  
 


No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


CoronaVac + 
BNT162b2  


74.7 (62.8-82.8) 15-29 ~2 weeks 


84.6 (64.9-89.3) 90+ ~19 weeks 


307 Lind et al*  
(November 21, 2022) 
 
[Update to August 26, 
2022 preprint]  


USA Test-negative 
case control 


241,654 
individuals aged 
≥16 years  


Alpha^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 84.4 (75.5-90.0) 14-89 ~29 weeks 


96.5 (75.1-99.5) 90-149 


Symptomatic disease  86.6 (75.5-92.7) 14-89 


93.8 (55.0-99.1) 90-149 


Hospitalization 85.5 (65.5-93.9) 14-89 


82.2 (-34.5-97.7) 90-149 


Delta^ Documented infection 68.9 (58.0-77.1) 14-89  


37.1 (24.0-48.1) 150+ 


Symptomatic disease  74.8 (62.9-82.9) 14-89  


48.4 (32.8-60.4) 150+ 


Hospitalization 85.4 (60.2-94.6) 14-89  


66.2 (42.5-80.1) 150+ 


306 Lim et al*  
(August 24,2022) 


Malaysia Test-negative 
case control 


14,199 individuals 
aged ≥18 years  


Alpha, Delta^ Excluded BNT162b2 Documented infection 58.9 (40.7-71.9) 14-27 ~28 weeks 


31.3 (10.8-47.2) 98-111 


ICU admission 92.5 (72.3-98.8) 14+ 


Death 96.5 (82.3-99.8) 


Retrospective 
cohort 


Documented infection 87.9 (86.3-89.4) 


ICU admission 97.5 (81.2-99.6) 


Death 99.3 (96.3-100) 


305 Cocchio et al* (August 
20, 2022) 


Italy  Retrospective 
cohort  


122,213 children 
aged 5-11 years  


Omicron^ Excluded  BNT162b2 Documented infection  53 (51-55) 14-34 ~16 weeks 


23 (20-26) 70+ 


96,072 
adolescents aged 
12-17 years 


59 (55-62) 14-34 ~53 weeks 


8 (5-11) 70+ 


mRNA-1273 55 (49-61) 14-34 ~33 weeks 


20 (15-24) 70+ 


141,003 
adolescents aged 
12-17 years  


Delta^ BNT162b2 88 (85-91) 14-34 ~28 weeks 


82 (74-88) 70+ 


mRNA-1273 90 (68-97) 14-34 ~7 weeks 


96 (86-99) 35-69 


304 Tsang et al*  
(December 12, 2022) 
 
[Update to August 25, 
2022 preprint] 


Hong Kong 
SAR 


Prospective 
cohort 


8636 individuals 
aged 5+ y 


Omicron 
BA.2^ 


Excluded BNT162b2 Documented infection 27.6 (-6.3-50.7) 14-89 ~55 weeks 


1.1 (-22.4-20.1) 90+ 


Symptomatic disease 31.6 (-9.3-57.2) 14-89 


4.7 (-23.5-26.6) 90+ 


CoronaVac Documented infection 22.7 (-15.2-48.2) 14-89 


5.4 (-25.6-28.8) 90+ 


Symptomatic disease 12.2 (-40-44.9) 14-89 


6.4 (-32.1-33.7) 90+ 


303 Wan et al*  Case-Control  Excluded BNT162b2  Documented infection 22.1 (20-24.2) 14+ ~53 weeks 



https://doi.org/10.1093/infdis/jiac453

https://www.sciencedirect.com/science/article/pii/S0264410X22010052?via%3Dihub

https://www.mdpi.com/2076-393X/10/8/1362/htm

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00732-0/fulltext

https://www.sciencedirect.com/science/article/pii/S0163445322004728?via%3Dihub
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


(August 17, 2022) Hong Kong  
SAR 


82,587 cases of 
COVID-19 
infection, 10,241 
cases of COVID-
19 related 
hospital 
admission, 539 
cases of ICU 
admission in 
patients with 
Diabetes Mellitus 
(DM) aged ≥12 y 


Omicron 
BA.2^  


Hospitalization 74.2 (71.7-76.4) 


ICU admission  82.3 (72.1-88.8) 


CoronaVac Documented infection -0.3 (-2.7 -2.1) 


Hospitalization 64.2 (61.8-66.4) 


ICU admission  58.1 (45-68.1) 


302 Powell et al* 
(November 24,2022) 
[Published version of 
August 22, 2022 
preprint] 


UK Test-negative 
case control 


1,161,704 tests 
among 
adolescents (aged 
11-17 y) in 
England 


Omicron^ Excluded BNT162b2 Symptomatic disease 64.5 (63.6-65.4) 14-104 ~38 weeks 


25.7 (-4.2-47.0) 280-286 


Delta^ Excluded BNT162b2 Symptomatic disease 91.8 (91.2-92.3) 14-104 ~37 weeks 


71.9 (67.9-75.4) 175-279 


301 Yan et al*  
(August 18, 2022) 


Hong Kong, 
SAR 


Case control 9021 cases and 
89,440 controls 
among adults 
aged 18+ y  


Omicron 
BA.2^ 


Excluded BNT162b2 Severe disease (18-50 y) 73.7 (54.2-84.9) 14+ ~52 weeks 


Severe disease (51-64 y) 84.5 (72.2-91.4) 


Severe disease (65+ y) 81.9 (74.4-87.2) 


Death (18-50 y) 84.2 (67.3-92.4) 


Death (51-64 y) 86.9 (80.3-91.3) 


Death (65+ y) 90.6 (88.5-92.4) 


CoronaVac Severe disease (18-50 y) 72.6 (40.1-87.5) 


Severe disease (51-64 y) 67.8 (48.7-79.7) 


Severe disease (65+ y) 56.7 (47.4-64.4) 


Death (18-50 y) 83.7 (57.9-93.7) 


Death (51-64 y) 78.1 (69.4-84.3) 


Death (65+ y) 72.5 (69.9-74.9) 


300 Kim et al*  
(Augut 17, 2022) 


South Korea Retrospective 
cohort 


3,203,985 
adolescents aged 
12-18 


Delta, 


Omicronⴕⴕ 


Excluded BNT162b2 Documented infection 
(12-15 y) 


76.6 (74.3-78.6) 14-29 ~6 weeks 


49.6 (45.9-53.2) 30-59 


Documented infection 
(16-17 y) 


83.5 (81.3-85.4) 14-29 ~11 weeks 


41.8 (35.3-47.6) 60-89 


Documented infection 
(18 y) 


82.8 75.1-88.1) 14-29 ~22 weeks 


28.9 (20.6-36.4) 90+ 


299 Risk et al* 
(August 16,2022) 


USA Retrospective 
cohort 


162,805 
immunocompete
nt and 5,609 
immunosuppress


Omciron^ Included  BNT162b2 Documented infection 
(immunosuppressed) 


13 (-23-39) 14+ ~56 weeks 


Documented infection 
(immunocompetent) 


-6 (-16-4) 


Hospitalization (all) 67 (51-78) 



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00729-0/fulltext

https://www.tandfonline.com/doi/full/10.1080/22221751.2022.2114854

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2795253

https://doi.org/10.1016/S2665-9913(22)00216-8
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


ed individuals 
aged ≥18 years  


mRNA-1273 Documented infection 
(immunosuppressed) 


57 (29-74) 


Documented infection 
(immunocompetent) 


16 (5-26) 


Hospitalization (all) 79 (63-88) 


BNT162b2 or 
mRNA-1273 


Hospitalization 
(immunosuppressed) 


85 (62-94) 


Hospitalization 
(immunocompetent) 


68 (53-78) 


ICU admission  92 (66-98) 


298 Cheng et al* 
(August 11,2022) 


Hong Kong, 
SAR 


Retrospective 
cohort  


103,143 patients 
with chronic 
kidney disease 
(CKD) in Hong 
Kong 


Omicronⴕⴕ Excluded BNT162b2 
 
Note: Includes 
some 3-dose 
recipients 


Documented infection 38 (34-41) 14+ ~51 weeks 


Hospitalization 64 (57-69) 


Death  86 (80-90) 


CoronaVac 
 
Note: Includes 
some 3-dose 
recipients 


Documented infection 4 (0-8)  


Hospitalization 44 (37-91) 


Death  70 (64-75) 


297 Lewis et al*  
(July 27, 2022) 


USA Retrospective 
cohort 


94,516 individuals 
(aged 12+) with 
prior SARS-CoV-2 
infection in 
Rhode Island 


Non-VOC, 
Alpha, Delta^ 


Previously 
infected 
persons 
only 


BNT162b2 or 
mRNA-1273 


Documented infection 64 (58-69) 14+ ~46 weeks 


Ad26.COV2.S 48 (26-63) 


3124 LTCF 
residents (12+) 
with prior SARS-
CoV-2 infection in 
Rhode Island 


BNT162b2 or 
mRNA-1273 


49 (26-65) 


Ad26.COV2.S 57 (-211-94) 


2877 LCTF 
employess (12+) 
with prior SARS-
CoV-2 infection in 
Rhode Island 


BNT162b2 or 
mRNA-1273 


52 (26-68) 


Ad26.COV2.S -68 (-415-45) 


296 El Adam et al*  
(April 15, 2022) 


Canada Test-negative 
case control 


8722 HCWs (aged 
18+) in British 
Columbia 


Alpha, 
Gamma, 
Delta^ 


Excluded BNT162b2 Documented infection 89 (87-91) 14+ ~34 weeks 


mRNA-1273 93 (90-95) 


Heterologous 
mRNA 


92 (86-95) 


Any mRNA 90 (88-92) 14+ 


99 (90-100) 14-20 


82 (75-87) 196+ 



https://doi.org/10.1016/j.kint.2022.07.018

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794702

https://academic.oup.com/ofid/article/9/5/ofac178/6569147
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


295 Zambrano et al* 
(August 4,2022) 


USA Test-negative 
case control 


160 cases and 
272 controls aged 
12-18 years  


Omicron^ Included BNT162b2 Hospitalization with 
MIS-C 


92 (71-98) 28+ ~40 weeks 


Delta^ 94 (83-98) 


Delta and 
Omicron^ 


90 (75-96) 28-120 


92 (78-97) ≥120 


144 cases and 
230 controls aged 
5-11 years  


78 (48-90) 28+ ~16 weeks  


294 Pinto-Álvarez* 
(October 13, 2022) 
 
[Update to August 
6,2022 preprint] 


Colombia Nested 
cohort  


6963 solid organ 
transplant 
recipients aged 
≥16 years  


Mu, Delta 
and 
Omicron^ 


Excluded BNT162b2 Documented infection 73.4 (68.6-77.5) 15+ ~56 weeks  


Hospitalization 85.4 (80.1-89.3) 


Death  93.4 (89.8-95.7) 


mRNA-1273 Documented infection 28.1 (0-48.9) 


Hospitalization 85.2 (64.6-93.8) 


Death  96.9 (76.5-99.6) 


AZD1222 Documented infection 67.9 (57.9-75.5) 


Hospitalization 82.5 (70.9-89.5) 


Death  93.8 (86.4-97.1) 


CoronaVac Documented infection 74.2 (68.3-79.1) 


Hospitalization 83.3 (75.3-88.7) 


Death  92.6 (87.5-95.6) 


Ad26.COV2.S Documented infection 73.7 (65.2-80.1) 


Hospitalization 88.4 (77.4-94.0) 


Death  97.1 (87.9-99.3) 


293 Tartof et al*  
(August 3, 2022) 


USA Test-negative 
case control 


3168 adolescents 
aged 12 to 17 
years  


Omicron 
specifically^ 


Included BNT162b2 ED or UC encounters  73 (54-84) <60 ~44 weeks  


16 (-7-34) ≥180 


Excluded 72 (52-84) <60 


18 (-6-36) ≥180 


Delta Included 89 (69-96) <60 


49 (27-65) ≥180 


Excluded 88 (68-96) <60 


47 (23-63) ≥180 


292 Arashiro et al* 
(Augsut 3, 2022) 


Japan Case control  5975 individuals 
aged 20+  


Omicron^ Included BNT162b2 or 
mRNA-1273 


Symptomatic disease 55 (34-69) 14-89 ~54 weeks 


52 (37-63) 180+ 


Delta 88 (80-92) 14-89 


86 (35-97) 90-180 


291 Piche-Renaud et al*  
(March 3, 2023) 
 
[Update to August 
1,2022 preprint] 


Canada Test-negative 
case control 


14,673 children 
aged 5-11 years 


Omicron 
BA.1/2, 
BA.4/5^ 


Included BNT162b2 Symptomatic disease 49 (43-54) 7+ ~29 weeks 


66 (60-71) 7-29 


-4 (-30-46) 120+ 


Hospitalization or death  79 (63-88) 7+ 


94 (57-99) 7-29 


57 (-20-85) 120+ 



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac637/6655523?login=false#367776243

https://journals.lww.com/transplantjournal/Fulltext/9900/Real_world_Evidence_of_COVID_19_Vaccines.192.aspx

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794882

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac635/6653543?login=false#367573882

https://publications.aap.org/pediatrics/article/doi/10.1542/peds.2022-059513/190808/COVID-19-Vaccine-Effectiveness-Against-Omicron?autologincheck=redirected
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


290 Mayr et al*  
(June 22, 2022) 


USA Test-negative 
case control 


4.8 million 
veterans 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Excluded BNT162b2 Symptomatic disease (all 
ages) 


76.1 (71.1-80.2) 14 d-1 mo 2 weeks 


0.1 (-10.9-10.1) 7 mos ~26 weeks 


Symptomatic disease 
(<65 y) 


81.6 (75.9-85.9) 14 d-1 mo 2 weeks 


22.5 (7.2-35.2) 7 mos ~26 weeks 


Symptomatic disease 
(65+ y) 


66.3 (55.7-74.4) 14 d-1 mo 2 weeks 


-23.3 (-40.5 to -8.2) 7 mos ~26 weeks 


Hospitalization (all ages) 72.9 (61.7-80.7) 14 d-1 mo 2 weeks 


19.8 (2.5-34.1) 7 mos ~26 weeks 


Hospitalization (<65 y) 85.6 (72.6-92.4) 14 d-1 mo 2 weeks 


57 (31.2-73.2) 7 mos ~26 weeks 


Hospitalization (65+ y) 61 (41.3-74.2) 14 d-1 mo 2 weeks 


1.7 (-22-20.8) 7 mos ~26 weeks 


ICU admission or death 
(all ages) 


74.7 (54.2-86) 14 d-1 mo 2 weeks 


39.5 (17.6-55.6) 7 mos ~26 weeks 


ICU admission or death 
(<65 y) 


87.6 (61-96.1) 14 d-1 mo 2 weeks 


66.4 (7.7-87.8) 7 mos ~26 weeks 


ICU admission or death 
(65+ y) 


67.4 (32.6-84.3) 14 d-1 mo 2 weeks 


29.3 (2.3-48.9) 7 mos ~26 weeks 


mRNA-1273 Symptomatic disease (all 
ages) 


84.6 (80.5-87.8) 14 d-1 mo 2 weeks 


46.6 (40.8-51.9) 7 mos ~26 weeks 


Symptomatic disease 
(<65 y) 


89.7 (84.8-93) 14 d-1 mo 2 weeks 


57.3 (48.4-64.7) 7 mos ~26 weeks 


Symptomatic disease 
(65+ y) 


78.4 (71.1-83.9) 14 d-1 mo 2 weeks 


36.2 (27.7-43.6) 7 mos ~26 weeks 


Hospitalization (all ages) 76.6 (63.9-84.8) 14 d-1 mo 2 weeks 


71.3 (64-77.1) 7 mos ~26 weeks 


Hospitalization (<65 y) 92 (76.1-97.3) 14 d-1 mo 2 weeks 


83.1 (66.8-91.4) 7 mos ~26 weeks 


Hospitalization (65+ y) 66.1 (45.3-79) 14 d-1 mo 2 weeks 


64.7 (55.2-72.3) 7 mos ~26 weeks 


ICU admission or death 
(all ages) 


80.5 (64.1-89.4) 14 d-1 mo 2 weeks 


77.2 (68.4-83.5) 7 mos ~26 weeks 


ICU admission or death 
(<65 y) 


89.2 (49.5-97.7) 14 d-1 mo 2 weeks 


84.4 (59-94.1) 7 mos ~26 weeks 


ICU admission or death 
(65+ y) 


75.4 (51.7-87.5) 14 d-1 mo 2 weeks 


73.8 (62.9-81.5) 7 mos ~26 weeks 


Ad26.COV2.S Symptomatic disease (all 
ages) 


25.4 (2.9-42.6) 14 d-1 mo 2 weeks 


25.5 (-2.2-45.6) 7 mos ~26 weeks 


Hospitalization (all ages) 55.8 (20.6-75.4) 14 d-1 mo 2 weeks 



https://academic.oup.com/ofid/article/9/7/ofac311/6617574
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16.9 (-90.9-63.8) 7 mos ~26 weeks 


ICU admission or death 
(all ages) 


61.1 (11.9-82.8) 14 d-1 mo 2 weeks 


63.3 (-15.5-88.3) 7 mos ~26 weeks 


289 Chemaitelly et al* 


(November 2, 2022) 
 
Published version of  
July 26, 2022 preprint 


Qatar  Retrospective 
cohort 


35,806 children 
aged 12-17 years  


Omicron^ Excluded BNT162b2  Documented infection 51.3 (34.9-63.6) 14+ ~25 weeks 


-1.7 (-20- 10) 172+ ~73 weeks 


37,456 children 
aged 5-11 years  


BNT162b2 49.6 (28.5-64.5) 14-43 ~4 weeks 


-9.5 (-30- 35) 104+ ~17 weeks 


46,634 children 
aged 12-17 years 


Alpha and 
Delta^ 


BNT162b2 95.3 (92-97.2) 14-30 ~4 weeks 


70.6 (18-92) 134+ ~41 weeks 


288 Mazagatos et al* 
(July 26,2022) 


Spain Test-negative 
case control 


1772 SARI 
patients aged 20 
and older 
 


Alpha and  
Delta^ 


Included BNT162b2 or 
mRNA-1273 


Hospitalization in 20-59 
year olds 


92 (78-97) 14+ ~19 weeks  


95 (82-98) <90  


91 (50-98) >152 


Hospitalization in 60-69 
year olds 


97 (86-99) 14+  


97 (87-99) <90 


96 (47-100) >152 


Hospitalization in 70-79 
year olds 


98 (90-100) <90  ~23 weeks 


91 (24-99) >152 


Hospitalization in 80+ 
year olds 


86 (70-94) <90  ~33 weeks  


48 (-51-82) >152 


Ad26.COV2.S Hospitalization in 20-59 
year olds 


71 (-3 – 92) 14+ ~19 weeks 


Hospitalization in 60-69 
year olds 


82 (-78-98) 


AZD1222 Hospitalization in 60-69 
year olds 


89 (25-98) 


287 Tan et al*  
(July 20,2022) 


Singapore  Retrospective 
cohort 


225,280 children 
aged 5-11 years  


Omicron^ Excluded  BNT162b2 All confirmed infections 
(PCR or antigen) 


48.8 (46.9-50.8) 7-14 ~9 weeks  


25.6 (19.3-31.5) >60 


PCR-confirmed infection 70.6 (65.9-74.7) 7-14 


42.7 (12-62.7) >60 


Hospitalization 87.8 (72.2-94.7) 7-14 


80.4 (67-88.4) 30-59 


286 Hatfield et al*  
(July 20,2022) 


USA Retrospective 
cohort 


4,315 nursing 
home residents 


Non-VOC, 
Alpha^  


Excluded  BNT162b2 Documented infection  67 (40-82) 7-157  ~44 weeks  


mRNA-1273 75 (32-91) 


Delta^ BNT162b2 33 (-2-56) >157 


mRNA-1273 77 (48-91) 


285 Cerqueira-Silva et al* 
(July 18,2022) 


Brazil  Test-negative 
case control 


2,471,576 
individuals aged 
18+ 


Omicron^ Included  CoronaVac  Symptomatic infection  -0.7 (-1.6-0.2) 14-180 ~59 weeks  


3.2 (2.1-4.2) >180 


Hospitalization or death  64.5 (62.6-66.3) 14-180 


61.8 (60.3-63.2) >180 


Death  67.8 (64-71.3) 14-180 


63.1 (60.9-65.1) >180 



https://www.doi.org/10.1056/NEJMoa2210058

https://onlinelibrary.wiley.com/doi/10.1111/irv.13026

https://www.nejm.org/doi/10.1056/NEJMoa2203209

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac562/6646955?login=false

https://www.nature.com/articles/s41467-022-31839-7#Sec2
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284 Link-Gelles et al  
(July 15,2022) 


USA Test-negative 
case control 


159,432 ED/UC 
encounters and 
hospitalizations in 
adults aged 18+ 


Omicron 
BA.1^ 


Excluded  BNT162b2 or 
mRNA-1273 


ED/UC encounter for 
COVID-like illness 


47 (44-50) 14-149 ~44 weeks  


39 (37-41) ≥150 


Hospitalization for 
COVID-like illness  


68 (63-73) 14-149 


61 (58-63) ≥150 


113,837 ED/UC 
encounters and 
hospitalizations in 
adults aged 18+ 


Omicron 
BA.2^ 


ED/UC encounter for 
COVID-like illness 


51 (38-60) 14-149 


12 (7-17) ≥150 


Hospitalization for 
COVID-like illness 


57 (19-77) 14-149 


24 (12-35) ≥150 


283 Guedalia et al*  
(November 15, 2022) 
[Published version of 
July 11, 2022 prperint] 


Israel Retrospective 
cohort 


82,803 pregnant 
women aged 16+  


Omicron 
BA.1^ 


Excluded BNT162b2 Hospitalization  -12 (-36-8) 0+ ~60 weeks 


Hospitalization with 
moderate disease 


51 (-47-84) 


Severe disease 83 (-47-98) 


Delta^ Hospitalization 61 (51-69) ~44 weeks 


Hospitalization with 
moderate disease 


97 (92-99) 


Severe disease 96 (86-99) 


282 Stephenson et al* 
(July 11, 2022) 


USA Retrospective 
cohort  


2315 hospitalized 
individuals aged 
18+  


Non-VOC, 


Alphaⴕⴕ 


Included  BNT162b2 or 
mRNA-1273 


Hospitalization 85 (81-89) 14+ ~18 weeks  
 


281 Kerr et al*  
(July 9,2022) 


Scotland  Test-negative 
case control 


269,712 
individuals aged 
18+ 


Delta and 
Delta plus 
(AY.4.2)^ 


Unknown BNT162b2 Symptomatic infection  78.7 (69.9-85) 14+ ~38 weeks  


mRNA-1273 93.7 (86.4-97.1) 


AZD1222 54.5 (35.7-67.8) 


280 Tonnara et al*  
(July 4, 2022) 


Republic of 
San Marino  


Retrospective 
cohort  


18,109 individuals 
aged ≥18 years  


Alpha and 
Delta^ 


Excluded  Sputnik V Documented infections  91.8 (86.3-95.1) 7-59  ~27 weeks  


57.8 (42.2-69.2) 120+ 


Hospitalization  95.2 (79.1-98.9) 7-59 


89.7 (52.7-97.7) 120+ 


Alpha^ Documented infections  97.3 (94.2-98.7) 7+ ~15 weeks 


Hospitalization  96.9 (86.5-99.3) 7+ 


279 Paternina-Caicedo et 
al* 
(July 1, 2022) 


Colombia Retrospective 
cohort 


7,19,735 adults 
aged ≥40 years  


Mu^ Excluded  BNT162b2 Symptomatic disease  13 (5.3-20) 14+ ~25 weeks 


Hospitalization  45.5 (29.4-58) 


Critical care admission  82.2 (60.1-92.1) 


Death  94.1 (76.4-98.5) 


CoronaVac Symptomatic disease  -45.1 (-53.6- -37.1) 


Hospitalization  -3 (-18-10.2) 


Critical care admission  13.6 (-13.2-34) 


Death  20.6 (-0.5-37.3) 


278 Tartof et al* 
(October 7, 2022) 
 
Published version of  


USA Test-negative 
case control 


29,507 hospital 
admissions and 
36,306 ED 
admissions in 


Omicron 
BA.1 
specifically^ 


Included BNT162b2 Hospitalization 54 (38-65) <6 months  ~70 weeks 


32 (16-45) ≥6 months  


ED admissions 42 (31-52) <6 months  



https://www.cdc.gov/mmwr/volumes/71/wr/mm7129e1.htm?s_cid=mm7129e1_w

https://www.nature.com/articles/s41467-022-34605-x

https://onlinelibrary.wiley.com/doi/10.1111/irv.13023

https://jogh.org/2022/jogh-12-05025

https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(22)00341-X/fulltext#appsec1

https://www.sciencedirect.com/science/article/pii/S2667193X22001132?via%3Dihub#tbl0002

https://www.sciencedirect.com/science/article/pii/S2667193X22001132?via%3Dihub#tbl0002

https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00354-X/fulltext
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June 30, 2022 preprint  individuals aged 
≥18 years  
 


19 (6-31) ≥6 months  


Omicron 
BA.2 
specifically^ 


Hospitalization  56 (-2-81) <6 months  


56 (28-73) ≥6 months  


ED admissions 27 (-11-52) <6 months  


12 (-10-31) ≥6 months  


277 Ionescu et al* 
(January 16, 2023) 
 
 
[Published version of 
June 28, 2022 
preprint] 


Canada Test-negative 
case control 


193,899 tests 
among 
adolescents aged 
12-17 in Quebec 


Omicron^ Excluded BNT162b2 Documented infection 41.9 (37.7-45.8) 14+ ~26 weeks 


75.6 (65.8-82.6) 14-27 2 weeks 


33.9 (27.4-39.9) 168-195 ~26 weeks 


Symptomatic disease 55.2 (49.5-60.3) 14+ 


Delta, 
Omicron^ 


Documented infection 82.8 (81-84.4) 14+ ~22 weeks 


83.1 (68.9-90.8) 14-27 2 weeks 


75.4 (72.1-78.4) 140-167 ~22 weeks 


Symptomatic disease 87.9 (86.1-89.5) 14+ 


Delta^ Documented infection 95.5 (95-96) 14+ ~18 weeks 


97.7 (96.2-98.6) 14-27 2 weeks 


92.4 (90.4-94) 112-139 ~18 weeks 


Symptomatic disease 97.3 (96.8-97.7) 14+ 


60,903 tests 
among 
adolescents aged 
12-17 in British 
Columbia 


Omicron^ Documented infection 33.9 (25.7-41.1) 14+ ~26 weeks 


63.4 (21.4-83) 14-27 2 weeks 


22.2 (8.4-33.9) 168-195 ~26 weeks 


Delta, 
Omicron^ 


88 (85.1-90.3) 14+ ~22 weeks 


94.8 (83.7-98.4) 28-55  ~6 weeks 


84.2 (77.8-88.8) 140-167 ~22 weeks 


Delta^ 95.7 (95.1-96.2) 14+ ~18 weeks 


96.8 (94.4-98.2) 14-27 2 weeks 


90.9 (87.7-93.2) 112-139 ~18 weeks 


276 Cohen-Stavi et al* 
(June 29, 2022) 


Israel Target trial 
emulation 


94,728 matched 
pairs of children 
aged 5-11 years 


Omicron^ Excluded BNT162b2 Documented infection 51 (39-61) 7-21 1 week 


Symptomatic disease 48 (29-63) 


275 Carazo et al*  
(September 21, 2022) 
 
[Published version of 
June 27 preprint] 


Canada  Test-negative 
case control 


37,732 cases and 
73,507 controls 
amongst HCWs in 
Quebec aged 18-
59 years  


Omicron 
BA.2 
specifically^  


Excluded  BNT162b2 or 
mRNA-1273 


Documented infection 35 (27-42) 14+ ~70 weeks 


Symptomatic disease 61 (52-69) 



https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiad006/6988115?login=true

https://www.nejm.org/doi/10.1056/NEJMoa2205011

https://www.sciencedirect.com/science/article/pii/S1473309922005783?via%3Dihub#ecomp10
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274 Moline et al* (June 
27,2022) 


USA Outbreak 
investigation 


91 residents of 
skilled nursing 
facility aged 50+ 


Beta^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 65 (25-84) 14+ ~12 weeks 


273 Magro et al  
(June 22, 2022) 


USA Matched case 
control 


4,238 skilled 
nursing facility 
healthcare 
personel aged 18-
54 in California 


Non-VOC, 


Alphaⴕⴕ 


Included BNT162b2 or 
mRNA-1273 


Documented infection 71.7 (55.9-81.8) 14+ ~10 weeks 


Excluded 72.7 (54.3-83.7) 


272 Adams et al * 
(October 11,2022) 
 
Published, updated 
analysis of June 14, 
2022 preprint 


USA Prospective 
test-negative 
case control  


4,760 
hospitalised 
patients aged ≥18 
years 


Omicron 
BA.1, BA.2 
and BA.5 
specifically^ 


Included  BNT162b2 Hospitalization 36 (21-48) 14+ ~72 weeks 


mRNA-1273 41 (25-54) 


Ad26.COV2.S 32 (1-54) 


271 Gray et al * 
(June 9,2022) 
 
[Published version of 
December 29,2021 
preprint; see reference 
#17 in Table 2] 


South Africa  Test-negative 
case control 


93,854 HCWs Omicron^ Excluded BNT162b2  Hospitalization 88 (62-96) 14-27 ~30 weeks 


67 (63-71) 148-207 


ICU admission 69 (56-79) 14-27 


71 (65-76) 148-207 


270 Al Kaabi et al*  
(June 9, 2022) 


UAE  Retrospective 
cohort  


1,153,515 
vaccinated 
individuals 
matched with 
1,153,515 
unvaccinated 
individuals (18+ 
years) 


Non-VOC^ Excluded  BBIBP-CorV Hospitalization  97.3 (95.7-98.3) 14+ ~39 weeks 


Critical care admission  98.8 (95.3-99.7) 


Death  100 (100-100) 


Alpha^ Hospitalization  73.3 (70.6-75.7) 


Critical care admission  79.1 (73.1-83.7) 


Death  81.9 (66.9-90.1) 


Delta^ Hospitalization  34.6 (14.2-50.2) 


Critical care admission  49.6 (0-76.4) 


Death  62.5 (31.4-79.5) 


269 European Centre for 
Disease Prevention 
and Control  
(March 14, 2022) 


11 EU 
countries  


Test-negative 
case control 


4,828 
hospitalized 
adults aged 30+ 


Non-VOC, 


Alphaⴕⴕ (pre-


Delta^) 


Included BNT162b2 Hospitalization 94 (88-97) 14+ ~45 weeks 


Delta^ BNT162b2 82 (76-87) 


AZD1222 79 (69-86) 


268 European Centre for 
Disease Prevention 
and Control  
(October 8, 2021) 


10 EU 
countries  


Test-negative 
case control 


1456 hospitalized 
adults aged 65+  


Non-VOC, 


Alphaⴕⴕ (pre-


Delta^) 


Included BNT162b2 Hospitalization 91 (80-96) 14+ ~22 weeks 



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac526/6618595?login=false#363653856

https://wwwnc.cdc.gov/eid/article/28/8/22-0650_article

https://doi.org/10.1136/bmj-2022-072065

https://doi.org/10.1136/bmj-2022-072065

https://www.nejm.org/doi/10.1056/NEJMc2202061

https://www.nature.com/articles/s41467-022-30835-1#Sec9

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-vaccine-effectiveness-interim-analysis-second-update_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-vaccine-effectiveness-interim-analysis-second-update_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-vaccine-effectiveness-interim-analysis-second-update_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-vaccine-effectiveness-interim-analysis-second-update_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/TRP-20211004-1860_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/TRP-20211004-1860_0.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/TRP-20211004-1860_0.pdf
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267 Lewis et al*  
(June 8, 2022) 


USA Test-negative 
case control 


6208 adults (18+ 
years) 
hospitalized in 21 
facilities across 
the US 


Alpha, Delta^ Included Ad26.COV2.S Hospitalization: All 70 (63-75) 14+ ~39.5 weeks 


73 (60-82) 14-90 


70 (54-81) >180 


Hospitalization: 
Immunocompromised 


55 (31-72) 14+ 
 


Alpha^ Hospitalization: All 68 (43-83) 


Delta^ 72 (64-78) 


266 Lin et al* 
(June 8, 2022) 


USA RCT 
crossover  


14,164 placebo 
and 14,287 
vaccinated 
participants 18+ 
years 


Original & 


Alphaⴕⴕ 


Excluded mRNA-1273 Symptomatic disease 92.6 (80.5-97.2) 12 days ~0 weeks 


89.6 (41.7-98.2) 172 days ~22.5 weeks 


265 Richterman et al* 
(June 6, 2022) 


USA  Test-negative 
case control  


14,520 tests 
among 
healthcare 
workers  


Omicron^ Excluded BNT162b2 Symptomatic disease 41 (-17-87) 14+ ~63 weeks  


mRNA-1273 5 (-69-47) 


Delta^ BNT162b2 75 (52-87) 


mRNA-1273 73 (56-84) 


264 Spicer et al*  
(May 26, 2022) 


USA Test-negative 
case control 


89,736 
adolescents (aged 
12-17 y) in 
Kentucky 


Delta^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 81 (79.7-82.3) 14+ ~36.5 weeks 


Previously 
infected 
only 


78.3 (66.7-86.5) 


263 Grewal et al* 
(July 6, 2022) 
 
[Update to June 1, 
2022 preprint] 


Canada  Test-negative 
case control  
 


13,654 cases and 
205,862 controls 
amongst LTCF 
residents aged 
60+ in Ontario 


Omicron 
specifically^  


Included  BNT162b2 or 
mRNA-1273 


Documented infection 6 (-5-15) 0+ ~66 weeks 


Symptomatic disease 23 (1-40) 


Hospitalization or death 52 (33-65) 


262 Carlsen et al*  
(June 1, 2022) 


Norway Retrospective 
cohort study 


21, 643 newborns Omicron^ Excluded BNT162b2 or 
mRNA-1273 
 
(~4% of 
mothers 
received 
AZD1222 as 
first dose) 


Documented infection 
during an infant’s first 4 
months of life (born to 
unvaccinated mothers 
and mothers vaccinated 
in 2nd or 3rd trimester) 


30 (17-41) 14+ ~45 weeks 


Delta^ Documented infection 
during an infant’s first 4 
months of life (born to 
unvaccinated mothers 
and mothers vaccinated 
in 2nd or 3rd trimester) 


71 (56-81) 


261 Chin et al * 
(October 26, 2022) 


USA Retrospective 
cohort  


Omicron and 
Delta^ 


Excluded BNT612b2 or 
mRNA-1273 


Documented infection 
(Residents) 


18.6 (7.7-28.1) 14+ ~ 65 weeks  



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac439/6604454?login=false

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793157

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac454/6603294?login=false

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac454/6603294?login=false

https://www.jpeds.com/article/S0022-3476(22)00486-3/fulltext

https://www.bmj.com/content/378/bmj-2022-071502

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2793109

https://www.nejm.org/doi/10.1056/NEJMoa2207082
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[Previous preprint 
version 
Chin et al (May 
27,2022) 


59,794 residents 
and 16,752 staff 
aged 18+ 


Documented infection 
(Staff) 


40.1 (34-45.6) 


Included 
before July 
01/2021 


Documented infection 
(Residents) 


51.2 (41.5-59.2) 


Documented infection 
(Staff) 


55.8 (49.6-61.2) 


Included 
since July 
01/2021 


Documented infection 
(Residents) 


68.7 (38.5-84.1) 


Documented infection 
(Staff) 


83.2 (77.7-87.4) 


Retrospective 
test-negative 
case control  


15,783 resident 
and 8,539 staff 
cases, matched 
with 180,169 
resident and 
90,409 staff 
controls aged 18+ 


Excluded Documented infection 14.9 (12.3-19.7) 


Included 
before July 
01/2021 


47.8 (46.6-52.8) 


Included 
since July 
01/2021 


73.1 (69.8-80.1) 


260 Amir et al* 
(September 9, 2022) 
 
[Update to May 25, 
2022 preprint] 


Israel Retrospective 
cohort 


691,921 children 
5-10 years 


Omicron^ Excluded BNT162b2 
 


Documented infection 58.3 (54.6-61.5) 14-35 ~2 weeks 


259 Tsundue et al* (May 
24, 2022) 


India Prospective 
cohort 


1114 residents of 
congregate living 
facilities in 
Dharamshala (all 
ages) 


Delta^ Included Covishield Documented infection 98 (85-99.8) 14+ 13 weeks 


Shortness of breath/ use 
of supplemental oxygen, 
hospitalisation, or death 


99 (90-99.8) 


258 Paranthaman et al* 
(May 20, 2022) 


UK Retrospective 
cohort 


197,885 LTCF 
residents aged 
65+ in England 


Alpha, Delta^ Excluded BNT162b2 
 
 
 


Documented infection 
 


62 (46-73) 7-34 ~3 weeks 


47 (32-58) 147+ ~37 weeks 


Death 86 (67-94) 7-34 ~3 weeks 


69 (51-80) 147+ ~37 weeks 


AZD1222 Documented infection 
 


61 (40-74) 7-34 ~3 weeks 


29 (10-43) 147+ ~24.5 weeks 


Death 83 (58-94) 7-34 ~3 weeks 


56 (33-70) 147+ ~24.5 weeks 


Previously 
infected 
persons 
only 


BNT162b2 Documented infection 79 (15-95) 7-34 ~3 weeks 


80 (43-93) 147+ ~37 weeks 


AZD1222 Documented infection 37 (-50-73) 7-34 ~3 weeks 


65 (14-86) 147+ ~24.5 weeks 


257 Fano et al*  Italy Alpha, Delta^ Excluded  Documented infection 70.9 (69.3-72.4) 40-44 ~48 weeks  



https://www.medrxiv.org/content/10.1101/2022.05.26.22275639v1.full.pdf

https://doi.org/10.1016/S1473-3099(22)00527-8

https://gh.bmj.com/content/7/5/e008271

https://academic.oup.com/ageing/article-abstract/51/5/afac115/6589804?redirectedFrom=fulltext

https://www.tandfonline.com/doi/figure/10.1080/14760584.2022.2080057?scroll=top&needAccess=true
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VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


(May 18,2022) Retrospective 
cohort  


946,156 
individuals aged 
12+ 


BNT612b2 or 
mRNA-1273 


22.7 (18.5-26.8) 200+ 


AZD1222 76.3 (71.9- 80) 40-44 


3.8 (0.0-9.2) 125+ 


Ad26.COV2.S 39.4 (28.3-48.8) 40-44 


2.5 (0.0-9.1) 150+ 


AZD1222+ 
BNT612b2 or 
mRNA-1273 


81.6 (75.3-86.3) 40-44 


3.1 (0.0-12.0) 125+ 


256 Tenforde et al* (May 
17, 2022) 


USA Case-control 10,078 adults 
(aged 18+) 
hospitalized at 21 
hospitals across 
18 states 


Alpha, Deltaⴕⴕ Included BNT162b2 Hospitalization (Overall) 88 (86-90) 14-179 ~23.5 weeks 


79 (74-83) 180+ ~47 weeks 


mRNA-1273 93 (91-94) 14-179 ~23.5 weeks 


87 (83-90) 180+ ~47 weeks 


BNT612b2 or 
mRNA-1273 


Hospitalization: 
Immunocompetent 
persons  


90 (88-91) 14-179 ~23.5 weeks 


82 (79-85) 180+ ~47 weeks 


Hospitalization: 
Immunocompromised 
persons 


63 (55-69) 14+ ~47 weeks 


65 (57-72) 14-179 ~23.5 weeks 


53 (38-65) 180+ ~47 weeks 


Delta^ Hospitalization (Overall) 90 (88-91) 14-179 ~23.5 weeks 


83 (80-86) 180+ ~47 weeks 


255 Lan et al*  
(May 12, 2022) 


USA Retrospective 
cohort 


4615 HCW in 
Massachusetts 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Excluded BNT162b2 or 
mRNA-1273 
 
Note: A small 
proportion 
(~2.5%) 
received 
Ad26.COV2.S   


Documented infection 82.3 (75.1-87.4) 14+ ~36 weeks 


Delta^ 76.5 (40.9-90.6) 


254 Braeye et al* (May 11, 
2022) 


Belgium Retrospective 
cohort 


139,140 contacts 
of 123,409 index 
cases among 
women aged 45-
64 


Alpha^ 
 
 
 
 


Excluded BNT162b2 Documented infection 72 (70-74) 7-57 ~28.5 weeks 


mRNA-1273 82 (79-84) 14-64 


Ad26.COV2.S  38 (34-44) 21-71 


AZD1222 56 (51-59) 14-64 


Delta^ 
 
 


BNT162b2 64 (63-66) 7-57 


44 (43-44) 157-207 


mRNA-1273 75 (71-77) 14-64 


56 (55-58) 164-214 


Ad26.COV2.S  33 (28-38) 21-71 


22 (19-25) 171-221 



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac381/6587132?login=false

https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07434-y

https://www.sciencedirect.com/science/article/pii/S0264410X22004418?via%3Dihub
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


AZD1222 49 (45-52) 14-64 


35 (33-37) 164-214 


Previously 
infected 
persons 
only 


BNT162b2 Documented infection 87 (84-88) 7-57 


82 (81-83) 157-207 


mRNA-1273 87 (83-92) 14-64 


85 (80-89) 164-214 


Ad26.COV2.S 88 (85-91) 21-71 


87 (84-89) 171-221 


AZD1222 88 (84-94) 14-64 


83 (81-85) 164-214 


253 Martellucci et al* 
(April 22, 2022) 


Italy Retrospective 
cohort 


1,279,694 
residents of the 
Abruzzo region 
(all ages) 


Alpha, Delta, 


Omicronⴕⴕ 


Excluded BNT162b2 Documented infection 24 (23-25) 14+ ~53 weeks  


Hospitalization 86 (84-88) 


Death 92 (90-94) 


mRNA-1273 Documented infection 32 (31-34) 


Hospitalization 90 (86-93) 


Death 96 (92-98) 


AZD1222 Documented infection 4 (1-6) 


Hospitalization 93 (92-95) 


Death 98 (96-99) 


Ad26.COV2.S Documented infection 12 (7-17) 


Hospitalization 87 (73-94) 


252 Zahradka et al* (May 
3, 2022) 


Czech 
Republic 


Retrospective 
cohort 


2101 kidney 
transplant 
recipients 


Alpha^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 45.6 (12.4 -67.6) 14+ ~12.5 weeks 


251 Simwanza et al* 
(September 12, 2022)  
 
[Update to June 8, 
2022 preprint] 


Zambia Case-control  180 cases and 
202 controls in a 
correctional 
facility 18+ y  


Omicron^ Included Ad26.COV2.S Documented infection 63.6 (33.6-80.5) 14+ ~13 weeks 


Symptomatic disease  73 (41.6-87.7) 


AZD1222 Documented infection 89.4 (59.5-97.8) 


Symptomatic disease  85.1 (19.5-98) 


250 Rennert et al* 
(January 10,2023) 
[Published version of  
May 7, 2022 preprint] 


USA  Propensity 
matched case 
control  


1,944 students 
aged 18-64 


Omicron^ Included  BNT162b2 Documented infection 2.1 (-21.2-21) 14+ ~23 weeks 


mRNA-1273 17.3 (-10.8-38.3) 


658 employees 
aged 18-65 


BNT162b2 30.1 (-24.5-60.8) 


mRNA-1273 14.4 (-64.2-55.4) 


249 Ma et al* 
(May 3, 2022) 


China Retrospective 
cohort/Outbr


1058 close 
contacts 18+ 
years 


Delta^ Included  BBIBP-CorV Symptomatic disease 75.5 (63-93.6) 14+ ~8 weeks  


Pneumonia  56.5 (-95.9-90.4) 


CoronaVac Symptomatic disease 73 (22.3-96) 



https://www.mdpi.com/2076-393X/10/5/662/htm

https://www.acpjournals.org/doi/10.7326/M21-2973

https://doi.org/10.4269/ajtmh.22-0368

https://www.medrxiv.org/content/10.1101/2022.05.06.22274771v1.full.pdf

https://www.sciencedirect.com/science/article/pii/S0264410X22003863?via%3Dihub
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


eak 
investigation 


Pneumonia  84.6 (18.8-97.1) 


Ad5-nCoV Symptomatic disease  61.5 (9.5-83.6) 


Pneumonia  67.9 (1.7-89.9) 


Severe disease  100 (CI omitted) 


248 Carazo et al*  
(October 14, 2022) 
 
[Update from May 3, 
2022 preprint] 


Canada Test-negative 
case control 


224,007 cases 
and 472,432 
controls among 
individuals (12+ 
y) in Quebec 


Omicron^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection 42 (41-44) 7+ 
 


~51 weeks 


Hospitalization 76 (74-78) 


Previously 
infected 
only 


Documented infection 23.2 (21.2-27.4) 


Hospitalization 68.4 (63.6-73.5) 


247 Kirsebom et al*  
(December 12, 2022) 
 
[Update to May 1, 
2022 preprint] 


UK Test-negative 
case control 


759,450 adults 
aged 40-64 y 


Omicron 
specifically^ 


Included AZD1222 Symptomatic disease 8.0 (6.0-9.9) 175+ ~44.5 weeks 


166,720 adults 
aged 65+ y 
 


Symptomatic disease 19.5 (11.7-26.6 


Hospitalization 61 (49.8-69.7) 


Delta 
specifically^ 


Hospitalization 73.4 (70.4-76.2) 


246 Florentino et al*  
(August 13, 2022) 
 
[Update to April 29, 
2022 preprint] 


Brazil  Test-negative 
case control 


89,595 cases and 
108,363 controls 
aged 6-11 years 


Omicron^ Included  CoronaVac Symptomatic disease  39.8 (33.7-45.4) 14+ ~12 weeks  


Hospitalization  59.2 (11.3-84.5) 


244 Sharma et al* 
(April 27,2022) 


USA Matched case 
control  


221,267 veterans  Omicron^ Excluded  BNT162b2 Documented infection 25.3 (21.8-28.7) 14+ ~42 weeks  


Hospitalization 52.9 (47.8-57.6) 


Death  50.7 (37.9-61.6) 


mRNA-1273 Documented infection 39.5 (35.8-43) 


Hospitalization 66.7 (61.4-71.6) 


Death  65.6 (52.8-76.3) 


243 Castillo et al* 
(April 21, 2022) 


France  Test-negative 
case control 


761,744 cases 
18+ years 


Omicron 
specifically^ 


Included BNT162b2 or 
mRNA-1273 
 
Note: A small 
proportion 
(~3%) received 
two doses of  
AZD1222 


Symptomatic infection 43 (41-45) 0-30  ~48 weeks  


11 (10-13) >180 


Hospitalization 59 (49-70) 0-30  


56 (51-62) >180 


ICU admission 70 (40-97) 0-30  


72 (63-81) >180 


Death  60 (24-92) 0-30  


54 (41-69) >180 


166,009 cases  Delta 
specifically^ 


Symptomatic infection 78 (77-80) 0-30  


63 (62-64) >180 


Hospitalization 91 (87-95) 0-30  


90 (89-91) >180 


ICU admission 93 (86-99) 0-30  


95 (93-97) >180 


Death  90 (79-100) 0-30  



http://jamanetwork.com/journals/jamanetworkopen/fullarticle/2797311

https://www.nature.com/articles/s41467-022-35168-7

https://doi.org/10.1038/s41467-022-32524-5

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac325/6574744?login=false

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.16.2200250#html_fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


87 (83-91) >180 


242 Eick-Cost et al* (April 
20, 2022) 


USA Case control 441,379 US 
military 
personnel 


Pre-Delta^ 
(Non-VOC, 


Alphaⴕⴕ) 


 


Excluded BNT162b2 Documented infection 87.6 (86.2-88.9) 14+ ~19 weeks 


Asymptomatic infection 80.3 (76.5-83.5) 


Symptomatic infection 89.9 (88.4-91.2) 


Hospitalization 88.0 (75.4-94.1) 


mRNA-1273 Documented infection 93.5 (91.9-94.7) 


Asymptomatic infection 94.7 (91.9-96.6) 


Symptomatic infection 93.1 (91.2-94.6) 


Hospitalization 89.6 (57.5-97.4) 


Ad26.COV2.S Documented infection 81.8 (74.2-87.1) 


Asymptomatic infection 81.4 (62.6-90.8) 


Symptomatic infection 82.4 (73.9-88.2) 


Delta^ BNT162b2 Documented infection 69.3 (68.2-70.3) 14+ ~35 weeks 


Asymptomatic infection 66.0 (64.0-67.8) 


Symptomatic infection 71.0 (69.7-72.1) 


Hospitalization 88.4 (82.1-92.5) 


mRNA-1273 Documented infection 79.4 (78.3-80.4) 


Asymptomatic infection 77.0 (75.1-78.8) 


Symptomatic infection 80.6 (79.4-81.8) 


Hospitalization 88.1 (75.7-94.2) 


Ad26.COV2.S Documented infection 38.3 (34.5-41.9) 


Asymptomatic infection 19.6 (12.2-26.4) 


Symptomatic infection 48.9 (45-52.7) 


Hospitalization 57.7 (2.6-81.6) 


241 Gonzalez et al*  
(July 16, 2022) 
 
[Published version of 
April 19 preprint] 


Argentina Retrospective 
cohort 


1,536,435 
children aged 3-
17 years in 
Buenos Aires 
Province 


Delta, 
Omicron^ 
 


Included BNT162b2 or 
mRNA-1273 
(ages 12-17) 


Hospitalization 81 (59.9-90.1) 14+ ~17 weeks 


BBIBP-CorV 
(ages 3-11) 


83.4 (70.9-90.2) ~9 weeks 


Omicron^ BNT162b2 or 
mRNA-1273 
(ages 12-17) 


78.2 (42-90.3) ~25 weeks 


BBIBP-CorV 
(ages 3-11) 


58.6 (4.1-79.7) 16 weeks 


240 Cerqueira-Silva et al*  
(January 11, 2023)  
 
[Update to April 14, 
2022 preprint] 
 


Brazil Test-negative 
case control 


5,281,586 adults 
(aged 18+) 


Omicron^ Included BNT162b2 Symptomatic disease 49.2 (48.5-49.9) 14-59 ~7 weeks 


9.6 (8.1-11) 150+ ~33 weeks 


Severe disease 82.9 (80.6-85) 14-59 ~7 weeks 


82.6 (80.7-84.3) 150+ ~33 weeks 



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2791306

https://www.sciencedirect.com/science/article/pii/S2667193X22001338?via%3Dihub#sec0019

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004156
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


 
 
 


AZD1222 Symptomatic disease 26.7 (25.2-28.2) 14-59 ~7 weeks 


0.9 (0-1.9) 150+ ~36 weeks 


Severe disease 77.1 (72.9-80.6) 14-59 ~7 weeks 


67.8 (66.7-69) 150+ ~36 weeks 


Scotland 555,825 adults 
(aged 18+) 


BNT162b2 Symptomatic disease 57.7 (54.5-60.6) 14-59 ~7 weeks 


17.8 (15.1-20.5) 150+ ~38.5 weeks 


Severe disease 90.4 (30.4-98.7) 14-59 ~7 weeks 


72.9 (57.9-82.5) 150+ ~38.5 weeks 


AZD1222 Symptomatic infection 40.7 (26.6-52.1) 14-59 ~7 weeks 


9.6 (6.3-12.9) 150+ ~35.5 weeks 


Severe disease 78.8 (31.8-93.4) 60-149 ~19 weeks 


52.8 (33.3-66.7) 150+ ~35.5 weeks 


239 Widdifield et al* (April 
14, 2022) 


Canada Test-negative 
case control 


36,145 individuals 
with rheumatoid 
arthritis 


Alpha, Delta^ Included BNT162b2 Documented infection 82 (78-85) 7+ ~44 weeks 


mRNA-1273 86 (80-90) 


BNT162b2 or 
mRNA-1273 


Documented infection 83 (80-86) 


Severe outcomes 92 (88-95) 


7863 individuals 
with ankylosing 
spondylitis 


BNT162b2 Documented infection 88 (82-93) 


mRNA-1273 93 (83-97) 


BNT162b2 or 
mRNA-1273 


Documented infection 89 (83-93) 


Severe outcomes 97 (83-99) 


47,199 individuals 
with psoriasis 


BNT162b2 Documented infection 82 (79-85) 


mRNA-1273 87 (82-91) 


BNT162b2 or 
mRNA-1273 


Documented infection 84 (81-86) 


Severe outcomes 92 (86-95) 


31,311 individuals 
with 


BNT162b2 Documented infection 82 (79-85) 


mRNA-1273 87 (82-91) 



https://www.thelancet.com/journals/lanrhe/article/PIIS2665-9913(22)00096-0/fulltext





     


40 | P a g e  
 


No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


inflammatory 
bowel disease 


BNT162b2 or 
mRNA-1273 


Documented infection 79 (74-82) 


Severe outcomes 94 (88-97) 


238 Sanchez Ruiz et al*  
(April 2022) 


France Retrospective 
cohort 


72 LTCF residents 
in southern 
France 


Delta 
specifically^ 


Excluded BNT162b2 Documented infection 11.2 (0-61.1) 14+  


Symptomatic disease 88.4 (59.9-96.7) 


Severe disease 93.5 (67.2-98.7) 


237 Lind et al* 
(December 1,2022) 
 
[Update to April 25, 
2022 preprint] 


USA Test-negative 
case control  


11,307 cases and 
130,041 controls  
aged ≥5 years  


Omicron 
BA.1 
specifically^ 


Excluded  BNT162b2 or 
mRNA-1273  


Documented infection  27.1 (18.7-34.6) 14-149 ~40 weeks  


13.6 (8.7-18.2) ≥150 


Included  41 (14.1-59.4) 14-149 


32.1 (16.6-44.7) ≥150 


1:1 Matched 
case control  


Excluded  30.7 (20.6-39.6) 14-140 


20 (14-25.6) ≥150 


Included  14.3 (-43.1-48.7) 14-140 


18.8 (-9- 39.5) ≥150 


236 Gram et al* 
(September 1,2022) 
 
[Published verson of 
April 20, 2022 
preprint] 


Denmark Retrospective 
cohort  


4,056,935 
individuals aged 
12-59 years  


Omicron^ Excluded  BNT162b2 or 
mRNA-1273 


Documented infection 39.8 (38.4-41.2) 14-30 ~56 weeks  


13.2 (12.5-13.9) >120  


Hospitalization 62.4 (46.3-73.6) 14-30 


65.9 (62-69.4) >120  


Delta^ Documented infection 92.2 (91.8-92.6) 14-30 


64.9 (64-65.8) >120  


Hospitalization 99.1 (98-99.6) 14-30 


91.6 (89.5-93.2) >120  


1,688,168 adults 
aged ≥60 years  


Omicron^ Documented infection 39.9 (26.4-50.9) 14-30 


4.7 (0.2-8.9) >120  


Delta^ Documented infection 82.2 (75.3-87.1) 14-30 


49.8 (46.5-52.8) >120  


Hospitalization 97.7 (95.2-98.9) 31-60 


86.2 (84.2-87.9) >120 


Alpha^ Documented infection 91 (88.5-92.9) 14-30 


71.5 (54.7-82.1) >120  


Hospitalization 96.4 (92.6-98.3 14-30 


90.5 (67-97.2) >120  


235 Vokó et al*  
(July 22,2022) 
 
[Published version of 
April 18, 2022 
preprint] 


Hungary  Retrospective 
cohort  


6,193,552 
individuals aged 
18-64 years  
 
Note: VE for 
persons aged 65-
100 years are also 
aavailable from 


Delta^ Included  BNT162b2 Documented infection 70.3 (69.2-71.3) 14-120 ~47 weeks  


0.6 (-2.3-3.4) >240  


Hospitalization  82.6 (80.1-84.7) 14-120 


69.6 (64.9-73.6) >240  


Death  87.4 (81.5-91.5) 14-120 


73.6 (61.1-82.1) >240  


mRNA-1273 Documented infection 76.9 (73.3-80.0) 14-120 


22.6 (6.1-36.2) >240  



https://www.europeanreview.org/article/28496

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004136

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003992

https://www.frontiersin.org/articles/10.3389/fimmu.2022.919408/full
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


publication; 
estimates are 
relatively similar 
across age 
groups.  


Hospitalization  84.9 (75.4-90.8) 14-120 


42.5 (-4.0, 68.2) >240  


Death  77.7 (30.7-92.8) 14-120 


100 (CI omitted) >240  


AZD1222 Documented infection 39.2(36.4-41.9) 14-120 


-14 (-20.5- -7.9) >240  


Hospitalization  76.2 (70.6-80.7) 14-120 


48.8 (38.2-57.6) >240  


Death  90.1 (73.5-96.3) 14-120 


57.1 (35.2-71.6) >240  


Sputnik V Documented infection 38.3 (31.8-44.3) 14-120 


-4.6 (-12.5-2.9) >240  


Hospitalization  90.4 (78.5-95.7) 14-120 


78.7 (69.1-85.4) >240  


Death  89.3 (79.9-94.3) 121-180 


79.1 (59.8-89.2) >240  


Ad26.COV2.S Documented infection 39.3 (36.1-42.4) 14-120 


35.9 (32.5-39.2) 181-240 


Hospitalization  43.2 (32.9-52) 14-120 


59.4 (50.1-67.0) 181-240 


Death  59.8 (35.2-75.1) 14-120 


76.1 (56.7-86.8) 181-240 


BBIBP-CorV Documented infection 10.9 (6.7-15) 14-120 


-19.9 (-31.9- -9) >240  


Hospitalization  53.8 (43.9-61.9) 14-120 


40.9 (24.4-53.8) >240  


Death  67.4 (39.2-82.5) 14-120 


50.7 (21.4-69.1) >240  


234 Richardson et al* 
(June 19, 2022) 
 
[Update to April 17, 
2022 preprint] 


Mexico  Prospective 
cohort  


43,925 childcare 
workers  


Non-VOC, 
Alpha, 
Gamma and 


Deltaⴕⴕ 


Excluded  CanSino  Documented infection 48 (32-61) 14-60 ~33 weeks  


-3 (-26-16) >120 


Hospitalization  92 (23-99) 14-60 


24 (-263-84) >120 


Death 95 (53-100) 61-120 


93 (22-99) >120 


Alpha and 


Gammaⴕⴕ 


Documented infection 53 (23-71) 14+ 


Delta^ Documented infection 18 (8-28) 


Hospitalization  74 (38-89) 


Death 94 (67-99) 


233 Canada  Excluded  Hospitalization or death  98 (95-99) 7-55 ~32 weeks  



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac488/6611492?login=false
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Dominant 
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Vaccine         
Product Outcome Measure 


Primary Series 
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% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Nasreen et al* 
(August 17,2022) 
 
[Published version of 
April 13, 2022 
preprint] 


Test-negative 
case control 


31,776 
hospitalizations 
and 5,842 deaths 
18+ years 


Non-VOC, 
Alpha, Beta, 
Gamma, 
Delta^ 


BNT162b2 or 
mRNA-1273 


98 (95-99) ≥112 


AZD1222 96 (88-96) 7-55 ~7 weeks  


97 (91-99) ≥56 


AZD1222+any 
mRNA  


99 (98-100) 14+ 


232 Cerqueira-Silva et al* 
(July 1, 2022) 
 
[Update to April 13, 
2022 preprint] 


Brazil  Test-negative 
case control 


468,804 cases 
and 430,246 
controls 18+ 
years 


Omicron ^ Previously 
infected 
only 


BNT162b2 Symptomatic infection 51.9 (50.0-53.8) 14-69 ~59 weeks  


26.2 (22.8-29.4) 140+ 


Hospitalization 59.6 (36.6-74.2) 14-69 


53.6 (30.2-69.1) 140+ 


AZD1222 Symptomatic infection 25.5 (1.0-29.7) 14-69 


17 (14.4-19.6) 140+ 


Hospitalization 41 (-8.1-67.8) 14-69  


55.4 (44.6-64.1) 140+ 


Ad26.COV2.S  Symptomatic infection 16.2 (12.4-19.8) 14+ 


Hospitalization 39.5 (8.3-69) 


CoronaVac Symptomatic infection 23.4 (18.2-28.3) 14-69 


12.3 (9.4-15.1) 140+ 


Hospitalization 34.1 (-28.9-66.3) 14-69  


34.4 (18.3-47.3) 140+ 


Matched case 
control  


Previously 
infected 
only 


BNT162b2 Symptomatic infection 54.1 (52.1-55.9) 14-69 


30.6 (27.3-33.7) 140+ 


Hospitalization 53.6 (-6.4- 79.8) 14-69 


55.1 (-1.9-80.2) 140+ 


AZD1222 Symptomatic infection 27.2 (22.9-31.3) 14-69 


15.9 (13.2-18.5) 140+ 


Hospitalization 67.5 (-7.9-90.2) 14-69  


63.2 (39.0-77.8) 140+ 


Ad26.COV2.S  Symptomatic infection 16.9 (13.2-20.5) 14+ 


Hospitalization 45.4 (-19.6-75.1) 


CoronaVac Symptomatic infection 27.3 22.3-31.9) 14-69  


14.3 (11.4-17.0) 140+ 


Hospitalization 21.4 (-148.4-75.1) 14-69  


66.4 (37.6-81.9) 140+ 


231 Dale et al* 
(April 12, 2022) 


USA Outbreak 
investigation  


40 cases and 69 
controls, 27+ 
years  


Delta 
specifically^ 


Excluded  BNT162b2 or 
mRNA-1273 


Documented infection 51(-27-81) 14+ ~25 weeks  


Symptomatic infection 67(-7-90) 


Hospitalization 61(-59-90) 


Death  80(-10-96) 


230 Plumb et al 
(April 12,2022) 


USA Test-negative 
case control 


Omicron ^ Included BNT162b2 Hospitalization 37.3 (25.8–46.9) 14+ ~55 weeks  



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac634/6668859

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00288-2/fulltext

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac240/6567536?login=false

https://www.cdc.gov/mmwr/volumes/71/wr/mm7115e2.htm?s_cid=mm7115e2_w
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


11,283 
hospitalized 
adults  


mRNA-1273 35.9 (21.7–47.4) 


Delta^ BNT162b2 50.0 (39.0–59.0) 


mRNA-1273 44.0 (29.9–55.2) 


229 Institute of public 
health 
(April 12,2022) 


Chile Test-negative 
case control  


2,181 cases and 
979 controls 


Lambda, 
Gamma and 
Delta^ 


Included BNT162b2 Hospitalization with 
SARI  


85.3 (73.5-91.8) 14+ ~53 weeks  


CoronaVac 59.5 (49-67.9) 


228 Kildegaard et al* 
(April 11, 2022) 


Denmark  Retrospective 
cohort 


404,975 
adolescents aged 
12-17 years  


Delta^ Excluded  BNT162b2 Documented infection  93 (93-94) 0-59 ~13 weeks  


227 Kim et al*   
(July 29, 2022)  
  
[Update to April 10, 
2022 preprint 
 


USA Test-negative 
case control 


2,208 cases and 
1639 controls 18+ 
years 


Omicron 
specifically^ 


Included BNT162b2 or 
mRNA-1273 


Symptomatic disease 45 (14-66) 14-149 ~58 weeks  


11 (-21-35) 150+ 


Delta 
specifically^ 


89 (78-94) 14-149 ~48 weeks 


58 (44-68) 150+ 


226# Buchan et al 
(April 7,2022) 


Canada Test-negative 
case control 


9,202 cases and 
19,953 controls 
12-17 years old  


Omicron 
specifically^ 


Included  BNT162b2 Symptomatic disease 51 (38-61) 7-59  ~41 weeks 


29 (17-38) 180+  


Severe disease 76 (-10-95) 7-59  


88 (77-94) 180+  ~32 weeks  


502 cases and 
19,930 controls 
aged 12-17 years 


Delta 
specifically^ 


Symptomatic disease 97 (94-99) 7-59  


90 (79-95) 180+  


225 Paraguay Ministry of 
Health and Social 
Welfare 
(March 22, 2022) 


Paraguay Test-negative 
case-control 


2953 patients ≥ 
16 years with 
severe acute 
respiratory 
infection 


Gamma and 
Delta^ 


Excluded BBV152 Hospitalization with 
SARI 


27.7 (-10.2-52.6) 14+ ~38 weeks 


AZD1222 85.8 (70.6-93.1) 


Hayat vax 56.4 (15.5-77.6) 


Sputnik v 77.0 (30.8-92.3) 


BNT162b2 95.4 (65.7-99.4) 


224 Kwon et al* 
(April 6,2022) 


USA Test-negative 
case control 


440 solid organ 
transplant 
recipients; 1684 
patients with 
other 
immunocomprom
ising conditions; 
8301 
immunocompete
nt individuals  


Alpha and 
Delta^ 


Included  BNT162b2 or 
mRNA-1273 


Hospitalization in solid 
organ transplant 
recipient (SOTR) 


29 (-19-58) 14+ ~37 weeks  


Hospitalization in 
immunocompromised 
adults  


72 (64-79) 


Hospitalization in 
immunocompetent 
adults 


88 (87-90) 


Supplemental oxygen/ 
oxygen support in SOTR 


31 (-27-63) 


Supplemental oxygen/ 73 (64-80) 



https://www.paho.org/es/node/86651

https://www.paho.org/es/node/86651

https://www.bmj.com/content/377/bmj-2021-068898

https://onlinelibrary.wiley.com/doi/10.1111/irv.13029

https://www.medrxiv.org/content/10.1101/2022.04.07.22273319v1.full.pdf

https://www.paho.org/es/node/86378

https://www.paho.org/es/node/86378

https://www.paho.org/es/node/86378

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac118/6564370?login=false
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


oxygen support in 
immunocompromised  


Supplemental oxygen/ 
oxygen support in 
immunocompetent 


90 (89-92) 


223 Yoon et al* 
(April 6,2022) 


USA Prospective 
cohort  


3241 HCWs Omicron 
specifically^ 


Excluded  BNT162b2 or 
mRNA-1273 


Documented infection 46 (25-61) 14+ ~21 weeks  


Delta 
specifically^ 


65 (49-76) 


222 Florentino et al*  
(August 8, 2022) 
 
[Update to April 5, 
2022 preprint] 


Brazil 
 
 
 


Test-negative 
case control 


503,776 tests 
among 
adolescents aged 
12-17 


Omicron^ Included BNT162b2 Symptomatic disease 64.7 (63-66.3) 14-27 2 weeks 


5.9 (2.2-9.4) 98+ ~21 weeks 


Severe disease 75.6 (58.1-85.8) 14-27 2 weeks 


82.7 (68.8-90.4) 98+ ~21 weeks 


Delta^ Symptomatic disease 80.7 (77.8-83.3) 14-27 2 weeks 


26.6 (4.1-43.9) 56-69 ~8 weeks 


Scotland 127,168 tests 
among 
adolescents aged 
12-17 


Omicron^ Symptomatic disease 82.6 (80.6-84.5) 14-27 2 weeks 


50.6 (42.7-57.4) 98+ ~15.5 weeks 


Delta^ Symptomatic disease 92.8 (85.7-96.4) 14-27 2 weeks 


86.5 (72.2-93.4) 56-69 ~8 weeks 


221 Ranzani et al* 
(September 28,2022) 
 
Published version of 
August 16, 2022 
preprint 
 
 


Brazil Test-negative 
case control 


2,107,696 
matched pairs of 
adults aged ≥18 
years  


Omicron^ Included CoronaVac Symptomatic disease 28.1 (26.5-29.6) 14-59 ~10 weeks 


6.3 (5.3-7.3) 180+ ~59 weeks 


Hospitalization or death 56.1 (40.6-67.5) 14-59 ~10 weeks 


57.6 (54.4-60.6) 180+ ~59 weeks 


Delta^ Symptomatic disease 51.3 (49.9-52.7) 14-59 ~10 weeks 


34 (32.3-35.7) 180+ ~59 weeks 


Hospitalization or death 86.5 (83.4-88.9) 14-59 ~10 weeks 


60.9 (57.3-64.2) 180+ ~59 weeks 


220 Nordstrom et al* 
(March 31, 2022) 


Sweden Retrospective 
cohort 


6,530,128 
individuals 


Non-VOC, 
Alpha, Delta^ 


Previously 
infected 
only 


BNT162b2 or 
mRNA-1273 


Documented infection 68 (63-72) 14+ ~38 weeks 


AZD1222 25 (-37-59) 


219 Pardo-Seco et al* 
(March 29, 2022) 


Spain Test-negative 
case control 


2,280,288 adults 
(18+ y) in Galicia 


Non-VOC, 


Alphaⴕⴕ 


Excluded BNT162b2 Documented infection 90.8 (88.6-92.7) 14+ ~7.5 weeks 


218 Starrfelt et al 
*(September 2, 2022) 
 
[Published version of  
March 30, 2022 
preprint] 


Norway Retrospective 
cohort 


4,301,995 adults 
(18+ y) 


Delta^ Excluded BNT162b2 
 
 


Documented infection 77.7 (76.8-78.5) 2-9 weeks ~7 weeks 


8.2 (3.4-12.8) >33 weeks ~43 weeks 


Hospitalization 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 86.6 (85.6-87.6) 2-9 weeks ~7 weeks 


28.6 (9.6-43.6) >33 weeks ~43 weeks 


Hospitalization 95.3 (91.5-97.4) 18-25 weeks ~23 weeks 



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://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00451-0/fulltext?rss=yes

https://www.nature.com/articles/s41467-022-33169-0

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00143-8/fulltext

https://www.mdpi.com/1660-4601/19/7/4039/htm

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02480-4
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


91.1 (84.9-94.8) 26-33 weeks ~31 weeks 


Heterologous 
mRNA 


Documented infection 84.1 (83.2-85) 2-9 weeks ~7 weeks 


40.7 (23.9-53.8) 18-25 weeks ~23 weeks 


217 Marra et al*  
(March 30, 2022) 


Brazil Retrospective 
cohort 


13,813 HCWs 
(aged 18+) 


Gamma^ Excluded CoronaVac 
 


Documented infection 51.3 (34.6-63.7) 14+ ~23 weeks 


AZD1222 88.1 (82.8-91.7) ~15 weeks 


216 Price et al*  
(March 30, 2022) 


USA Test-negative 
case control 


2812 children 
aged 5-18 


Omicron^ Included BNT162b2 Hospitalization  
(12-18 years) 


40 (9-60) 14+ ~42 weeks 


43 (-1-68) 14-160 ~20 weeks 


38 (-3-62) 161-314 ~42 weeks 


Hospitalization  
(5-11 years) 


68 (42-82) 14+ ~11 weeks 


Delta^ Hospitalization  
(12-18 years) 


92 (89-95) 14+ ~42 weeks 


93 (89-95) 14-160 ~20 weeks 


92 (80-97_ 161-314 ~42 weeks 


215 Hansen et al  
(March 30, 2022) 


Denmark Retrospective 
cohort 


3,090,833 
participants aged 
12+ 


Omicron^ Excluded BNT162b2 Documented infection 37 (35.6-38.3) 14-44 ~2 weeks 


9.8 (9.2-10.4) 121+ ~30 weeks 


Hospitalization 50.5 (33.9-63) 14-44 ~2 weeks 


51.6 (47.2-55.6) 121+ ~30 weeks 


mRNA-1273 Documented infection 37.9 (34.4-41.2) 14-44 ~2 weeks 


13.2 (12.3-14.2) 121+ ~30 weeks 


214 Natarajan et al  
(March 29, 2022) 


USA Test-negative 
case control 


80,287 ED/UC 
encounters and 
25,244 
hospitalizations 
among adults 
with COVID-19 
like illness 


Omicron^ Included Ad26.COV2.S Emergency Dept/ 
Urgent Care Visits 


24 (18-29) 14+ 40 weeks 


Hospitalization 31 (21-40) 


213 Wang et al* 
(November 23, 2022)  


USA Test-negative 
case control 


295,691 patients 
hospitalized  


Omicron^ Included Any mRNA 
vaccine 


Documented infection 23 (19-26) 14-179 ~23.5 weeks 


-3 (-6-0) 180+ 54 weeks 



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

https://www.researchsquare.com/article/rs-1486018/v1

https://www.cdc.gov/mmwr/volumes/71/wr/mm7113e2.htm?s_cid=mm7113e2_w

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac460/6841363?login=false
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Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


[Published version of 
March 25, 2022 
preprint] 


Delta^ 72 (71-74) 14-179 ~23.5 weeks 


55 (53-56) 180+ 54 weeks 


212 Veneti et al  
(March 25,2022) 


Norway Retrospective 
cohort 


 117,681 
children aged 16-
17 years  


Omicron^ 
 


Excluded  BNT162b2 Documented infections  53.1 (42·6-61.7)  7-34 ~12 weeks 


23.3 (2·7‒39.5)  ≥63 


Delta^ 89.9 (82.8-94.1)  7-34 


80.3 (60.0-90.3)  ≥63 


211 Tenforde et al  
(March 25,2022) 


USA  Case-control  7,544 
hospitalised 
patients  


Omicron^ Included  BNT162b2 & 
mRNA-1273  


Invasive mechanical 
ventilation or in-hospital 
death  


79 (66-87) 14+ ~45 weeks 


Delta^ 88 (86-90) 


Alpha, Delta, 
Omicron^ 


92 (90-94) 14-150 


84 (80-87) >150 


210 Stowe et al*  
(September 30, 2022) 
 
[Update to April 1, 
2022 preprint] 


UK Test-negative 
case control 


 115,720 cases 
and 294,265 
controls 


Omicron^ Included BNT162b2  Hospitalisation with ARI 
in 18-64 year olds 


73.8 (62.5-81.7) 14-174 ~43 weeks 


65.1 (51.3-74.9) 175+ 


Hospitalisation with ARI 
in 65+ year olds 


87.6 (79.4-92.5) 14-174 


65.4 (56.6-72.5) 175+ 


AZD1222 Hospitalisation with ARI 
in 18-64 year olds 


59 (31.9-75.3) 14-174 


53 (41.7-62) 175+ 


Hospitalisation with ARI 
in 65+ year olds 


71.2 (50-83.4) 14-174 


53.1 (43.4-61.2) 175+ 


209 Horne et al* 
(July 20, 2022) 
 
[Published version of 
March 23, 2022 
preprint] 


UK Retrospective 
cohort 


2,041,550 aged 
18-39 years  


Alpha, Delta, 
Omicron^ 


Excluded BNT162b2 Documented infection 76 (75-77) 21-42  ~30 weeks 


-53 (-118- -7) 161-182 


Hospitalization 96 (94-98) 21-42  


82 (71-90) 133-154 


1,161,649 aged 
40-64 years 


BNT162b2 Documented infection 73 (69-77) 21-42  


-3 (-15-7) 161-182 


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 


1,318,688 aged 
18-64 years and 
clinically 
vulnerable  


BNT162b2 Documented infection 34 (30-39) 21-42  


4 (-1-8) 161-182 


Hospitalization 95 (94-97) 49-70 


91 (88-93) 161-182 


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 



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://doi.org/10.1038/s41467-022-33378-7

https://www.bmj.com/content/378/bmj-2022-071249
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Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Death  92 (88-95) 77-98 


87 (81-92) 161-182 


2,072,308 aged 
65+ years  


BNT162b2 Documented infection 81 (74-86) 21-42  


15 (8-22) 161-182 


Hospitalization 91 (86-95) 21-42  


80 (76-82) 161-182 


Death  98 (93-99) 21-42  


88 (84-91) 161-182 


AZD1222 Documented infection 53 (41-62) 21-42  


-21 (-30- -13) 161-182 


Hospitalization 88 (85-90) 21-42  


75 (71-79) 161-182 


Death  90 (84-94) 21-42  


83 (77-88) 161-182 


207 Altarawneh et al* 
(June 15, 2022) 
 
[Update to March 31, 
2022 study]  


Qatar Test-negative 
case control 


158,484 
individuals, all 
ages 


Omicron 
BA.1 
specifically^ 


Previously 
infected 
only 


BNT162b2 Symptomatic infection  51.7 (43.5-58.7) 14+ 44 weeks 


Hospitalization and 
death  


96.2 (37.7-99.8) 


mRNA-1273 Symptomatic infection  44.3 (30.4-55.4) 


Hospitalization and 
death 


100 (-51.5-100) 


Excluded  BNT162b2 Symptomatic infection  -4.9 (-16.4-5.4) 


Hospitalization and 
death  


96.8 (71.1-99.6) 


mRNA-1273 Symptomatic infection  -2.7 (-16.8-9.7) 


Hospitalization and 
death  


88.8 (-1.7-98.8) 


Omicron 
BA.2 
specifically^ 


Previously 
infected 
only 


BNT162b2 Symptomatic infection  55.1 (50.9-58.9) 


Hospitalization and 
death  


97.8 (82.6-99.7) 


mRNA-1273 Symptomatic infection  47.9 (40.8-54.1) 


Hospitalization and 
death 


100 (55.4-100) 


Excluded  BNT162b2 Symptomatic infection  -1.1 (-7.1-4.6) 


Hospitalization and 
death  


76.8 (58-87.1) 


mRNA-1273 Symptomatic infection  -7.3 (-15.6-0.3) 


Hospitalization and 
death  


84.8 (47.9-95.6) 


Omicron 
specifically  


Previously 
infected 
only 


BNT162b2 Symptomatic infection  55.5 (51.8-59) 


Hospitalization and 
death  


94.3 (81.3-98.3) 



https://www.nejm.org/doi/10.1056/NEJMoa2203965
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


mRNA-1273 Symptomatic infection  52 (45.8-57.4) 


Hospitalization and 
death  


100 (CI omiited) 


Excluded  BNT162b2 Symptomatic infection  -0.2 (-5.5-4.9) 


Hospitalization and 
death  


73.5 (60.5-82.2) 


mRNA-1273 Symptomatic infection  2.2 (-4.6-8.5) 


Hospitalization and 
death  


66.3 (38.3-81.6) 


206 Can et al* 
(March 19, 2022) 


Turkey  Retrospective 
cohort  


4067 HCWs Alpha^ Excluded CoronaVac Documented infection  39 (20-64) 14+ 13 weeks 


205 Rearte et al*  
(March 15, 2022) 


Argentina  Test-negative 
case control 


95,519 cases and 
141,811 controls  


Alpha, 
Gamma and 


Deltaⴕⴕ 


Excluded  AZD1222 Documented infection  68.5 (67-69) 21+ ~26 weeks  


Death  93.7 (93.2-94.3) 


BBIBP-CorV Documented infection  43.6 (42-45) 


Death  85 (84-86) 


Sputnik-V  Documented infection  64 (63-65) 


Death  93.1 (92.6-93.5) 


204 Jara et al*  
(May 23, 2022) 
[Published version of 
March 15, 2022 
preprint]  


Chile  Retrospective 
cohort  


490,064 children 
aged 3-5 years  


Omicron 
specifically^ 


Excluded 
 


CoronaVac  Documented infection 37.9 (36.1-39.6) 14+ ~12 weeks  


Hospitalization 65.2 (50.4-75.6) 


ICU admission  68.8 (18-88.1) 


203 Baum et al*  
(November 5, 2022) 
 
[Update to July 6, 
2022 preprint  


Finland  Retrospecitve 
cohort  
 


896,220 older 
adults (aged 70+) 


Non-VOC, 
Alpha, Delta, 
Omicron^  


Excluded 
 


BNT162b2 Hospitalization 93 (89-95)  14-90 ~56 weeks  
 69 (63-74) 181+ 


ICU admission  98 (92-99)  14-90 


79 (65-87) 181+ 


mRNA-1273  Hospitalization 93 (82-97)  14-90 


73 (59-83)  181+ 


ICU admission  100 (CI omitted) 14-90 


93 (46-99)  181+ 


AZD1222 Hospitalization 81 (49-93)  14-90 


48 (17-68) 181+ 


ICU admission  78 (2-95)  14-90 


64 (-14-89)  181+ 


Delta^ BNT162b2 Hospitalization 90 (78-96) 14-90 ~48.5 weeks  
 79 (71-84)  181+ 


mRNA-1273  92 (42-99) 14-90 


87 (70-94) 181+ 


AZD1222 79 (67-87) 91-180 


23 (-76-67) 181+ 


Omicron^ BNT162b2 Hospitalization 91 (83-95)  14-90 



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.nature.com/articles/s41591-022-01874-4

https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07814-4
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Final dose 
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after fully 
vaccinated 


58 (48-66)  181+ ~56 weeks  
 mRNA-1273  79 (43-92)  14-90 


60 (34-75)  181+ 


AZD1222 37 (-154-85) 91-180 


51 (12-73)  181+ 


202 Shrotri et al  
(March 12, 2022) 


UK Prospective 
cohort 


15,518 long-term 
care facility 
residents 


Alpha and 
Delta^ 


Excluded 
 


BNT162b2 & 
mRNA-1273  


Documented infection 25.5 (-57.5-64.7) 14-83 45 weeks  


26.3 (-21.7-55.4) 84+ 


Hospitalization 88.8 (16.8-98.5) 14-83 


65.1 (33.6-81.6) 84+ 


Deaths 100 14-83 


66.1 (26-84.4) 84+ 


AZD1222 Documented infection 62.1 (12.1-83.6) 14-83 


13.6 (-33.2-43.9) 84+ 


Hospitalization 82.7 (46.4-94.4) 14-83 


48.7 (12.5-70) 84+ 


Deaths 91.7 (65.1-98) 14-83 


61.1 (26.2-79.5) 84+ 


19,515 staff  BNT162b2 & 
mRNA-1273  


Documented infection 60.7 (44.2-72.4) 14-83 


45.1 (31.3-56.2) 84+ 


Hospitalization 100 14-83 


92.1 (69.3-97.9) 84+ 


AZD1222 Documented infection 29 (-10.3-54.3) 14-83 


36.9 (20.6-49.9) 84+ 


Hospitalization 100 (CIs omitted) 14-83 


89.6 (64.4-96.9) 84+ 


201# Fowlkes et al  
(March 11,2022) 


USA Prospective 
cohort 


1052 children 
aged 5-11 years, 
312 children aged 
12-15 years 


Omicron 
specifically ^ 


Excluded 
 


BNT162b2 
 
 
 
 
 
 
 
 
 
 
 


Documented infection 
5-11 years 


31 (9-48) 14-82 ~29 weeks 


Documented infection, 
12-15 years 
 


59 (24-78) 14+ 


59(22-79) 14-149 


62 (-28-89) ≥150 


Delta 
specifically ^ 


Documented infection, 
12-15 years 
 


81 (51-93) 14+ 


87(49-97) 14-149 


60 (-35-88) ≥150 


200 Ashmawy et al  
(March 11,2022) 


Egypt  Ambispective 
cohort  


1,228 HCWs Delta^ Included BBIBP-CorV  Symptomatic infection  67 (43-80) 14+ ~29 weeks  


Infection  46 (24-62) 


Hospitalization  65 (-8-88) 


199 Oliveira et al*  USA  Delta^ Excluded  BNT162b2 Documented infection  91 (33-99) 1-4 wk ~11 weeks  



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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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


(March 3,2022) Matched-
case control  


186 case 
participants and 
356 matched 
control 
participants aged 
12 to 18 years 
 


83 (34-95) 13-17 wk 


Symptomatic infection  93 (81-97) 14+ 


Asymptomatic infections 85 (57-95) 14+ 


198 Oliver et al* 
(March 9,2022) 
 


Canada Retrospective 
cohort 


13,579 individuals 
in hemodialysis 
 


Alpha^ 
 


Excluded 
 


BNT162b2 & 
mRNA-1273  
 


Documented infection 69 (58-78) 7+ ~22 weeks 
 Severe disease 83 (70-90) 


Hospitalization 82 (69-90) 
Deaths 85 (59-95) 


197 Perry et al*  
(March 3, 2022) 


UK Retrospective 
cohort 


1,262,689 adults 
aged 50 or older 
in Wales 


Alpha, Delta^ Included BNT162b2 Documented infection 50 (44-55) >6 ~26.5 weeks 


Hospitalization 88 (81-93) 


AZD1222 Documented infection 25 (15-33) ~18 weeks 


Hospitalization 81 (71-88) 


196 Wright et al* 
(February 25, 2022) 


USA Case control 9667 cases and 
38,668 controls 
(18 years or 
older) 


Alpha,ⴕⴕ 


Delta^ 


Included BNT162b2 Severe disease 87.9 (86.7-89) 14+ ~40 weeks 


mRNA-1273 92.9 (92-93.7) 


Ad26.COV2.S 73 (68.8-76.6) 


195 Klein et al  
(March 1,2022) 


USA Test-negative 
case control 


 39,217 ED and 
UC encounters 
and 1,699 
hospitalizations a
mong persons 
aged 5–17 years 


Omicron^ Unknown BNT162b2 ED or UC encounters in 
5-11 years  


51 (30–65) 14-67  ~33 weeks  


ED or UC encounters in 
12-15 years 


45 (30-57) 14-149 


-2 (-25-17) 150+ 


ED or UC encounters in 
16-17  years 


34 (8-53) 14-149 


-3 (-30-18) 150+ 


Delta^ Unknown BNT162b2 ED or UC encounters in 
12-15 years 


92 (89-94) 14-149 ~33 weeks  


79 (68-86) 150+ 


ED or UC encounters in 
16-17  years 


85 (81-89) 14-149 


77 (67-84) 150+ 


Omicron or 
Delta^ 


Hospitalizations in 5-11 
years  


74 (-35-95) 14-67 


Hospitalizations 12-15 
years 


92 (79-97) 14-149 


73 (43-88) 150+ 


Hospitalizations 16-17 
years 


94 (87-97) 14-149 


88 (72-95) 150+ 


194 Šmíd et al 
(February 25, 2022) 


Czech 
Republic  


Retrospective 
cohort 


Omicron^ Included  BNT162b2 Documented infection  49 (48-50) 14-74 ~54 weeks  


11 (10-12) 135+ 



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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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


 8,173,828 
individuals, all 
ages  


Hospitalisation 46 (28-60) 14-74 


34 (24-42) 135+ 


mRNA-1273 Documented infection  48 (44-52) 14-74 


20 (17-22) 135+ 


Hospitalisation 51 (-20-80) 14-74 


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  82 (81-83) 14-74 ~54 weeks 


54 (53-55) 135+ 


Hospitalisation 80 (72-85) 14-74 


81 (79-82) 135+ 


mRNA-1273 Documented infection  71 (65-76) 14-74 


68 (66-69) 135+ 


Hospitalisation 100 (CI omitted) 14-74 


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* 
(February 2, 2022)  


Spain  Prospective 
cohort  


925,915 residents 
of Aragon, Spain  


Non-VOC, 


Alphaⴕⴕ 


Excluded  BNT162b2 Documented infection  
 


70 (65.3-74.1) 7+ ~16 weeks  


mRNA-1273 70.3 (52.2-81.5) 14+ 


192 Shen et al* (February 
23, 2022) 


USA Retrospective 
cohort 


5,536 immuno-
suppressed 
individuals  


Non-VOC, 


Alpha,ⴕⴕ 


Delta^ 


Excluded BNT162b2 
 


Documented infection  
 


41 (9-62) 14+ ~36 weeks  


mRNA-1273 48 (18-67) 


Ad26.COV2.S 66 (-30-91) 


191 Mallow et al* 
(February 9, 2022) 


USA Test-negative 
case control 


13,203 
emergency 
department 


Unknown BNT162b2 
 
 


Emergency department 
visit 


73.9 (66.3-79.8) 14+ ~31 weeks 



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://www.sciencedirect.com/science/article/pii/S073567572200078X?via%3Dihub
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


patients (aged 
18+) 


Non-VOC, 


Alpha,ⴕⴕ 


Delta^ 


mRNA-1273 78 (68.1-84.9) 


190 Wu et al  
(January 10,2022) 


China Retrospective 
cohort  


1,462 close 
contacts 


Delta^ Excluded BBIBP-CorV Symptomatic disease 50.5 (3.8-74.6) 14+ ~24 weeks 


39.3 (-20.4-69.4) ≤3 mos. 


82 (-25.7-97.4) 4-6 mos. 


Pneumonia 54.7 (-3.4-80.2) 14+ 


39.6 (-35.4-73.1) ≤3 mos. 


CoronaVac Symptomatic disease 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 64.9 (22.8-84.0) 14+ 


73.8 (17.9-91.6) ≤3 mos. 


47.4 (-44.3-80.8) 4-6 mos. 


189 Filon et al*  
(February 15, 2022) 


Italy  Retrospective 
cohort  


4251 HCWs  Non-VOC and 


Alphaⴕⴕ 


Excluded BNT162b2 Documented infection 
(March) 


95 (92-98) 7+ ~16 weeks  


Documented infection 
(April) 


95 (92-98) 


Documented infection 
(May) 


80 (70-84) 


187 Halasa et al*  
(June 22, 2022) 
 
[Update to February 
15, 2022 preprint] 


USA Test-negative 
case control 


537 case-infants 
and 512 control-
infants< 6 months 
hospitalized in 20 
pediatric 
hospitals  
 


Delta, 
Omicron^ 


Included  BNT162b2 & 
mRNA-1273  


Hospitalization in infants 
with maternal 
vaccination anytime 
during pregnancy up to 
14 days before delivery  


52 (33-65) 14+ ~33 weeks 
 
 


Hospitalization in infants 
with maternal 
vaccination in first 20 
weeks of pregnancy 


38 (3-60) 


 Hospitalization in 
infants with maternal 
vaccination from 21 
weeks up to 14 days 
before delivery 


69 (50-80) 


Omicron^ Hospitalization in infants 
with maternal 
vaccination anytime 
during pregnancy up to 
14 days before delivery  


38 (8-58) 


Hospitalization in infants 
with maternal 


25 (-26-56) 



https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2022.009

https://pubmed.ncbi.nlm.nih.gov/35169127/

https://www.nejm.org/doi/10.1056/NEJMoa2204399
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


vaccination in first 20 
weeks of pregnancy 


 Hospitalization in 
infants with maternal 
vaccination from 21 
weeks up to 14 days 
before delivery 


57 (25-75) 


Delta^   Hospitalization in infants 
with maternal 
vaccination anytime 
during pregnancy up to 
14 days before delivery  


80 (60-90) 


Hospitalization in infants 
with maternal 
vaccination in first 20 
weeks of pregnancy 


68 (19-87) 


 Hospitalization in 
infants with maternal 
vaccination from 21 
weeks up to 14 days 
before delivery 


88 (68-96) 


186 Jara et al  
(February 15, 2022) 


Chile  Prospective 
cohort  


1,976,344 
children aged 6-
16 years  


Delta^ Excluded  CoronaVac Documented infection 
(6-16 years) 


74.8 (74.1-75.5) 14+ ~28 weeks  


Hospitalization 
(6-16 years) 


91.3 (88.1-93.6) 


ICU admission  
(6-16 years) 


93.8 (85.7-97.3) 


BNT162b2 Documented infection 
(12-16 years) 


84.4 (83.7-85.0) ~30 weeks 


Hospitalization 
(12-16 years) 


93.5 (90.4-95.6) 


ICU admission 
(12-16 years) 


98.0 (89.9-99.6) 


185 Ferdinands et al 
(February 11, 2022) 


USA Test-negative 
case control 


241,204 ED/UC 
encounters and 
93,408 
hospitalizations 


Omicron^ Included BNT162b2 & 
mRNA-1273  


ED or UC encounters  69 (62–75) < 2 mos  ~25 weeks 


37 (34–40) ≥5 mos 


Hospitalization 71 (51–83) < 2 mos  


54 (48–59) ≥5 mos 


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 



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4035405

https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


184 Goldin et al* 
(February 8, 2022) 


Israel Retrospective 
cohort 


43,596 residents 
of long-term care 
facilities (65+ 
years) 


Non-VOC, 


Alphaⴕⴕ  


Excluded BNT162b2 Documented infection 
 
 


81.2 (78.6-83.5) 7+ ~16.5 weeks 


Death 85.3 (80.4-88.9) 7+ 


183 Hayek et al* (January 
27, 2022) 


Israel  Retrospective 
cohort 


155,305 
households with 
400,733 children  


Alpha^ Excluded BNT162b2 Documented infection 94.4 (93.2-95.4) 7+ ~12 weeks  


182 ECDC  
(January 20, 2022) 


Belgium, 
Croatia, 
Czechia, 
France, 
Greece, 
Malta, 
Portugal 
and Spain 


Test-negative 
case control 


1893 hospitalised 
patients  


Alpha^ Excluded BNT162b2 Hospitalization  94 (88-97) 14+ ~28 weeks  


181 Butt et al*  
(February 9, 2022) 


USA  Test-negative 
case control 


4,229 cases and 
controls on 
haemodialysis  


Delta^  Excluded BNT162b2 Documented infection 68.9 (61.9-74.7) 14+ ~31 weeks  


mRNA-1273 66.7 (58.9-73.0) 


180 Cerqueira-Silva et al*  
(February 9,2022) 


Brazil  Test-negative 
case control 


7,747,121 
individuals  


Gamma and 
Delta^ 


Excluded  CoronaVac  Documented infection 55 (54.3-55.7) 14-30 ~30 weeks  


34.7 (33.1-36.3) >180 


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*  
(June 2, 2022) 
 
[Published version of 
March 13,2022 
preprint] 


Qatar Test-negative 
case control 


2,706,008 
individuals  


Omicron 
BA.1 
specifically^ 


Included  BNT162b2 Symptomatic disease 
 


46.6(33.4-57.2) 1-3 mo  ~58 weeks  


-17.8(-28.2- -8.2) 7+ mo. 


mRNA-1273 71.0 (24.0- 89.0) 1-3 mo 


-10.2 (-23.1-1.3) 7+ mo. 


Omicron 
BA.2 
specifically^ 


BNT162b2 51.7 (43.2-58.9) 1-3 mo 


-12.1 (-19.1-5.5) 7+ mo. 


mRNA-1273 35.9 (-5.9-61.2) 1-3 mo 


-20.4 (-30.2-1.2) 7+ mo.  


Omicron 
specifically^ 


BNT162b2 Symptomatic disease 51.7(43.2-58.9) 1-3 mo 


-9.0 (-14.5- -3.7) 7+ mo.  


mRNA-1273 43.2(15-62.1) 1-3 mo 


-13.7(-21.3- -6.6) 7+ mo. 


BNT162b2 Severe, critical or fatal 70.4 (45.0-84.0)) 1-6 mo 



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

https://pubmed.ncbi.nlm.nih.gov/35139175/

https://www.nature.com/articles/s41591-022-01701-w.pdf

https://www.nature.com/articles/s41467-022-30895-3
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Vaccine         
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Primary Series 
VE  
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Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


77.5 (67.8-84.3) 7+ mo. 


mRNA-1273 87.1 (40.2-97.2) 1-6 mo 


68.4 (46.1-81.5) 7+ mo. 


178 Lauring et al*  
(March 9, 2022) 
 
[February 7,2022] 


USA  Test-negative 
case control 


5582 COVID-19 
cases and 5962 
test-negative and 
syndrome 
negative controls  


Omicron 
specifically^  


Excluded  BNT162b2 & 
mRNA-1273  


Hospitalization  65 (51-75) 14+ ~3 weeks  


Delta 
specifically^ 


BNT162b2 & 
mRNA-1273  


85 (83-87) ≤150 ~27 weeks  


90 (85-93) >150  


BNT162b2 82 (80-84) 14+- 


mRNA-1273 88 (86-90) 


Alpha 
specifically^ 


BNT162b2 82 (77-86) ~44 weeks  


mRNA-1273 90 (85-93) 


177 Suryatma et al (March 
11,2022) 
[Update to February 3 
preprint] 


Indonesia Test-negative 
case control  


14,168 adults 
aged ≥18  


Non-VOC, 


Alphaⴕⴕ  


Excluded  CoronaVac Documented infection 66.7 (58.1-73.5) 14+ ~24 weeks 


Hospitalization 71.1 (62.9-77.6) 


Death  87.4 (65.1-95.4) 


176 Sritipsukho et al* 
(February 3,2022) 


Thailand  Test-negative 
case control 


1,118 cases and 
2,235 controls 


Delta^ Excluded  AZD1222 Documented infection 83 (70-90) 14+ ~13 weeks  


CoronaVac 60 (49-69) 


CoronaVac + 
AZD1222 


74 (43-88) 


175 Roberts et al  
(July 26, 2022) 
 
[Published version of 
January 31, 2022 
preprint] 


USA Test-negative 
case control 


74,060  
adults 
 


Non-VOC, 
Alpha, 


Deltaⴕⴕ  


Included  BNT162b2 Documented infection 
(Overall) 


83 (81-84) <3 mos.  ~48 weeks  


60 (58-62) ≥3 mos.  


Documented infection 
(Jan-March) 


80 (74-85) <3 mos.  


80.5 (74-86) ≥3 mos.  


Documented infection 
(Oct-Dec) 


75 (64-81) <3 mos.  


60 (55-62) ≥3 mos.  


Severe disease  
(Overall) 


88 (80-91) <3 mos.  


75 (70-80) ≥3 mos.  


Severe disease 
(Jan-March) 


90 (49-99) <3 mos.  


90 (50-99) ≥3 mos.  


Severe disease 
(Oct-Dec) 


69 (22-88) <3 mos.  


78 (70-82) ≥3 mos.  


mRNA-1273 Documented infection 
(Overall) 


88 (85-90) <3 mos.  


65 (62-68) ≥3 mos.  


Documented infection 
(Jan-March) 


89 (73-95) <3 mos.  


89 (74-93) ≥3 mos.  


Documented infection 
(Oct-Dec) 


82 (69-91) <3 mos.  


68 (64-69) ≥3 mos.  


Severe disease 
(Overall) 


85 (75-90) <3 mos.  


72 (65-78) ≥3 mos.  


Severe disease 
(Jan-March) 


70 (0-95) <3 mos.  


70 (0-93) ≥3 mos.  



https://www.bmj.com/content/376/bmj-2021-069761

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.ajpmfocus.org/article/S2773-0654(22)00013-X/fulltext
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Vaccine         
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Final dose 
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follow up 
after fully 
vaccinated 


Severe disease  
(Oct-Dec) 


91 (5-99) <3 mos.  


80 (72-88) ≥3 mos.  


174 Lytras et al*  
(June 14, 2022) 
 
[Published version of 
January 29,2022 
preprint] 


Greece  Retrospective 
cohort  


9100 COVID-19 
intubations and 
14755 COVID-19 
deaths in Greece 
aged ≥15 years  
 


 Delta^ Included  BNT162b2 Intubation  
(age 15-59) 


98.1 (97.5-98.6) 14+  ~ 48 weeks 


95.5 (94.3–96.5) 6 mos  


Intubation 
(age 60-79) 


96.7 (95.9–97.4) 14+  


92 (91.0–92.9) 6 mos  


Intubation  
(age 80+) 


94.2 (92.0–95.7) 14+  


85.9 (83.5–88.0) 6 mos 


Death (age 15-59) 96.5 (94.8–97.6) 14+  


93.8 (91.0–95.7) 6 mos 


Death  
(age 60-79) 


94.1 (92.7–95.2) 14+  


89.4 (87.9–90.8) 6 mos 


Death 
(age 80+) 


91 (88.4–93.0) 14+  


84 (82.2–85.6) 6 mos 


mRNA-1273 Intubation (age 15-59) 99.4 (98.2-99.8) 14+ 


97.3 (93.1-98.9) 6 mos 


Intubation  
(age 60-79) 


98.9 (97.3–99.5) 14+  


95.1 (93-96.5) 6 mos 


Intubation 
(age 80+) 


97.9 (90.2–99.5) 14+  


90.6 (67-97.3) 6 mos  


Death (age 15-59) 99.3 (94.7-99.9) 14+ 


98.3 (88.3-99.8) 6 mos 


Death 
(age 60-79) 


98.4 (95.5–99.5) 14+ 


96.2 (93.6–97.7) 6 mos  


Death 
(age 80+) 


96.7 (87.9–99.1) 14+ 


92 (80–96.8) 6 mos  


AZD1222 Intubation (age 15-59) 97.8 (95.3-99) 14+ 


92.4 (84-96.4) 6 mos 


Intubation 
(age 60-79) 


97.2 (95.3–98.3) 14+ 


90.3 (87.4-92.5) 6 mos  


Intubation 
(age 80+) 


97.8 (91.7–99.4) 14+ 


92.4 (72.7–97.9) 6 mos  


Death (age 15-59) 97.5 (89.7-99.4) 14+ 


94.5 (77.2-98.7) 6 mos 


Death 
(age 60-79) 


95.4 (91.2–97.6) 14+ 


89.8 (85.2–93.0) 6 mos  


Death 
(age 80+) 


92.6 (84.2–96.5) 14+ 


83.4 (69.6–90.9) 6 mos  


Ad26.COV2.S Intubation 
(age 15-59) 


85.0 (73.9–91.4) 14+ 


91.7 (84.4-95.6) 6 mos 



https://onlinelibrary.wiley.com/doi/10.1002/jmv.27934
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Intubation 
(age 60-79) 


79.6 (65.2–88.0) 14+ 


88.7 (78.7-94) 6 mos 


Intubation 
(age 80+) 


85.0 (62.3–94.0) 14+ 


91.7 (75.5-97.2) 6 mos 


Death 
(age 15-59) 


81.7 (57.5–92.1) 14+ 


90.7 (77.2-96.2) 6 mos 


Death 
(age 60-79) 


69.1 (43.2–83.2) 14+ 


84.3 (67.9-92.3) 6 mos 


Death 
(age 80+) 


61.9 (43.2–74.4) 14+ 


80.6 (59.7–90.7) 6 mos 


173 Tenforde et al* 
(January 28, 2022) 


USA  Test-negative 
case control 


2952 hospitalized 
adults (18+ y)  


Delta^ Included BNT162b2 or 
mRNA-1273 


Hospitalization: 
Immunocompromised 


69 (57-78) 14+ up to <7 
days pose 
dose 3 


~47 weeks 
 


Hospitalization: Non-
immunocompromised 


82 (77-86) 


172 Belayachi et al* 
(December 7, 2022)  
 
[Update to January 
27, 2021 preprint] 


Morocco  Test-negative 
case control 


25,768 matched 
pairs of patients 
aged 18+ 


Non-VOC, 
Alpha, 


Deltaⴕⴕ  


Included BBIBP-CorV Severe hospitalisation 73 (71-76) 1-273 ~39 weeks 


88 (84-91) 1-30 


64 (59-69) 150+ 


171# Willet et al  
(January 26,2021) 


Scotland  Test-negative 
case control 


6166 Omicron 
cases and 4911 
Delta cases  


Omicron 
specifically^  
 


Included BNT162b2 Documented infection 26.0 (13.9-36.4) 14+ ~11 weeks 


mRNA-1273 23.7 (4.4-39.4) 


AZD1222 11.4 (-18.8-34.6) 


Delta 
specifically^ 


BNT162b2 83.5 (78.6-87.3) 


mRNA-1273 87.8 (79.8-92.7) 


AZD1222 78.9 (66.6-86.7) 


170 Spensley et al* 
(January 26, 2022)  
 


UK  
 


Prospective 
cohort 


1121 end stage 
kidney disease 
patients 
receiving in-
center 
haemodialysis 
 


Omicron 
specifically^  
 


Included  
 


BNT162b2  
 


Documented infection  
 


17 (-62-57)  
 


14+  
 


~52.5 weeks  
 


AZD1222  
 


-4 (-97-43) 
 


169 Botton et al* (January 
24, 2022)  
 


France  
 


Retrospective 
cohort  
 


4,053,569 elderly 
adults (aged 75+)  
 


Non-VOC, 


Alphaⴕⴕ  
 


Unknown  
 


BNT162b2 & 
mRNA-1273  
 


Hospitalization  
 


86 (83-89)  
 


7+  
 


~7 weeks 
 


168 Bedston et al* 
(January 21, 2022) 


UK Prospective 
cohort  


93,292 HCWs Alpha^ Excluded BNT162b2 Documented infection 86 (74-91) 2-5 weeks  ~37 weeks  


45 (39-51) 26+ weeks 


167 Thompson et al  
(January 21,2022) 


USA Test-negative 
case control 


222,772 ED 
encounters and 


Omicron^ 
 


Unknown BNT162b2 & 
mRNA-1273 


ED or UC encounters  52 (46-58) 14-179 ~32 weeks 


38 (32-43) ≥180 


Hospitalisation  81 (65-90) 14-179 



https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s_cid=mm7104a2_w

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278546

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
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vaccinated 


87,904 
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 al*  
(March 11,2022) 
 
 [Published version od 
January 13,2022 
preprint] 


Italy Retrospective 
cohort 


3,966,976 adults 
aged≥ 18 years 
 


Alpha, Deltaⴕⴕ Excluded  BNT162b2 & 
mRNA-1273 


Documented infection 81.3 (80.3-82.3) 2 months ~37 weeks  


57.8 (55.4-60.2) 8 months  


Severe disease  96.1 (94.5-97.7) 2 months 


90.3 (86.2-94.4) 8 months  


Death or intubation 93.4 (91.2-95.6) 2 months 


83.7 (75.1-92.3) 8 months  


165# Tartof et al*  
(April 22, 2022) 
 
[Update to January 
18, 2022 preprint] 


USA Test-negative 
case control 


11,123 patients 
with ED or 
hospital 
encounter in 
Southern 
California  
 


Omicron 
specifically^ 
 


Included BNT162b2 ED admission  47 (40-54) 7+  ~47 weeks 


64 (51-73) 7 to <3 mos 


31 (16-43) ≥9 mos  


Hospitalisation  62 (53-69) 7+  


68 (48-80) 7 to <3 mos 


41 (21-55) ≥9 mos  


Delta 
specifically^ 


ED admission  61 (55-66) 7+   


78 (69-85) 7 to <3 mos 


57 (45-66) ≥9 mos  


Hospitalisation  76 (69-82) 7+ 


78 (55-89) 7 to <3 mos 


73 (58-83) ≥9 mos  


164 Young-Xu et al* 
(August 3, 2022) 
 
[Update to March 13, 
2022 preprint] 


USA  Matched 
test-negative 
case control 


37,117 veterans 
18 years or older 
as cases and 
434,096 as 
controls  


Omicron 
specifically^ 
 


Excluded BNT162b2 & 
mRNA-1273 


Documented infection  12 (10-15) 14+ ~~48 weeks  


Hospitalization  63 (58-67) 


Death  77 (67-83) 


Delta 
specifically^ 


Documented infection  54 (50-57) 


Hospitalization  75 (69-80) 


Death  92 (83-96) 


163 Suah et al* 
(March 21, 2022) 
 
[Update to (January 
16,2022 preprint] 


Malaysia  Retrospective 
cohort 


9,926,361 
vaccinated 
individuals aged 
≥15, and 
unvaccinated 
controls 


Delta^ Excluded  BNT162b2 Documented infection: 
Vaccinated April to June  


79.3 (76.1-82.1) 9-26 weeks  ~26 weeks  


Documented infection: 
Vaccinated July to 
August  


90.8 (89.4-92.1) 2-13 weeks  


CoronaVac  Documented infection: 
Vaccinated April to June  


30.4 (18.8-40.3) 9-26 weeks  


Documented infection: 
Vaccinated July to 
August  


74.5 (70.6-78) 2-13 weeks  


162 Gazit et al* 
(November 24, 2021)   


Israel Retrospective 
cohort 


4024 adult 
household 


Alpha^ Excluded BNT162b2 Documented infection 80.3 (73.5-85.4) 7+ ~7.5 weeks 



https://www.mdpi.com/2076-393X/10/3/426/htm

https://www.sciencedirect.com/science/article/pii/S2213260022001011

https://bmjopen-bmj-com.proxy1.library.jhu.edu/content/12/8/e063935

https://www.ijidonline.com/article/S1201-9712(22)00167-9/fulltext

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab973/6437962
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members of 
SARS-CoV-2 index 
cases 


   161   Olson et al*  
(January 12,2022) 


USA  Case control  445 case patients 
and 777 control 
patients aged 12-
18 years  


Delta^ Unknown BNT162b2 Hospitalization 94 (90-96) 14+ ~18 weeks  


ICU admission  98 (93-99) 


Test-negative 
case control 


Hospitalization 95 (91-97) 


ICU admission  98 (94-100) 


160 Chiew et al*  
(September 28, 2022) 
 
[Update to January 8, 
2022 preprint] 


Singapore Retrospective 
cohort 


249,763 
adolescents aged 
12-17 


Omicron^ Excluded BNT162b2 Documented infection 25 (21-29) 8+ ~44 weeks 


38 (32-43) 8-59 


40 (34-46) 240+ 


Hospitalization 75 (56-86) 8+ 


74 (26-91) 8-59 


77 (54-89) 210-239 


Delta^ Documented infection 
 


66 (63-69) 8+ ~24 weeks 


71 (67-74) 8-59 


57 (27-75) 150-179 


Hospitalization  83 (74-89) 8+ 


76 (62-85) 8-59 


89 (64-94) 120-149 


159# Tseng et al* (February 
21, 2022) 
 
[update from January 
21 preprint] 


USA Test-negative 
case control 


26,683 cases and 
109,662 controls 
among Kaiser 
Permanente 
Southern 
California 
members aged 
18+ 


Omicron 
specifically^ 
 


Included mRNA-1273 Documented infection 13.9 (10.5-17.1) 14+ ~47.5 weeks 


44 (35.1-51.6) 14-90 ~11 weeks 


5.9 (0.4-11.0) >270 ~47.5 weeks 


Hospitalization 84.5 (23-96.9) 14+ 


Delta 
specifically^ 


Documented infection 63.6 (59.9-66.9) 14+ 


80.2 (68.2-87.7) 14-90 ~11 weeks 


61.3 (55-66.7) >270 ~47.5 weeks 


Hospitalization 99 (93.3-99.9) 14+ 


158 Zambrano et al 
(January 7,2022) 


USA  Test-negative 
case control  


102 MIS-C case-
patients and 181 
hospitalized 
controls aged 12-
18 years 


Delta^ Included BNT162b2 MIS-C 86 (70-93) 14+ ~23 weeks 


91 (78-97) 28+ 


Excluded 90 (75-96) 


157 Prunas et al*  Israel Delta^ Excluded  BNT162b2 Documented infection 85 (84-86) 14-89 ~25 weeks  



https://www.nejm.org/doi/pdf/10.1056/NEJMoa2117995?articleTools=true

https://doi.org/10.1016/S1473-3099(22)00573-4

https://www.nature.com/articles/s41591-022-01753-y

https://www.cdc.gov/mmwr/volumes/71/wr/mm7102e1.htm?s_cid=mm7102e1_w

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac315/6885102
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December 9, 2022 
 
[Update to January 5, 
2022 preprint] 


Matched 
Case-control 


11,822 cases and 
226,201 controls 
aged 12-16 years 


53 (46-60) 150-180 


Symptomatic disease 90 (89-91) 14-89 


66 (59-72) 150-180 


Test negative 
case control 


Documented infection 84 (82-85) 14-89 


50 (43-57) 150-180 


156 Petráš et al* 
(December 22, 2021) 


 


Czech 
Republic 


Retrospective 
cohort 


11,016 staff of 
three hospitals in 
Prague 


Alpha, Deltaⴕⴕ Excluded BNT162b2 Documented infection: 
Overall  


88.3 (83.2-91.8) >14 ~30 weeks 


Symptomatic disease: 
Overall 


91.7 (85.7-95.2) 


Alphaⴕⴕ Documented infection: 
February 2021 


96.2 (91.6-98.7) 4 weeks 


Deltaⴕⴕ Documented infection: 
June-Aug 2021 


65 (<0-96.6) ~30 weeks 


155 Cerqueira-Silva et al* 
(March 31, 2022)  
(Update to December 
27, 2021 preprint] 


Brazil Test negative 
case control 


22,566 cases and 
68,426 test-
negative 
individuals aged 
18+ with prior 
SARS-CoV-2 
infection 


Non-VOC, 
Gamma, 
Delta^ 


All 
participant
s had 
confirmed 
prior 
infection 


CoronaVac Symptomatic reinfection 39.4 (36.1-42.6) 14+ ~37 weeks 


40.5 (36.4-44.3) 14-90 ~11 weeks 


38 (33.1-42.5) >90 ~37 weeks 


Hospitalization or death 81.3 (75.3-85.8) 14+ 


86.6 (79.8-90.3) 14-90 ~11 weeks 


74.4 (63.3-82.2) >90 ~37 weeks 


AZD1222 
 


Symptomatic reinfection 56 (51.4-60.2) 14+ 


55.5 (50.5-60.1) 14-90 ~11 weeks 


56.8 (46.6-65.1) >90 ~37 weeks 


Hospitalization or death 89.9 (83.5-93.8) 14+ 


86.6 (77.6-92.0) 14-90 ~11 weeks 


95.1 (84.8-98.4) >90 ~37 weeks 


BNT162b2 
 


Symptomatic reinfection 64.8 (54.9-72.4) 14+ 


64.2 (54.2-72) 14-90 ~11 weeks 


100 (CI omitted) >90 ~37 weeks 


Hospitalization or death 89.7 (54.3-97.7) 14+ 


88.8 (50-97.5) 14-90 ~11 weeks 


100 (CI omitted) >90 ~37 weeks 



https://www.mdpi.com/2076-393X/10/1/9/htm

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00140-2/fulltext
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Ad26.COV2.S Symptomatic reinfection 44 (31.5-54.2) 14+ 


46.1 (32.7-56.7) 14-90 ~11 weeks 


30.6 (-12.4-57.1) >90 ~37 weeks 


Hospitalization or death 57.7 (-2.6-82.5) 14+ 


60.2 (-10.8-85.7) 14-90 ~11 weeks 


41 (-240.9-89.9) >90 ~37 weeks 


154# Buchan et al  
(January 28,2022) 
 
[Updated version of 
previous January 1st 
preprint] 


Canada  Test negative 
case control 


16,087 Omicron-
positive cases, 
4261 Delta-
positive cases, 
and 114,087 test-
negative controls 
aged ≥18 years  


Omicron 
specifically^ 


Excluded Any mRNA 
vaccine 


Symptomatic disease 36 (24–45) 7-59 ~34 weeks  


2 (-17-17) 240+ 


Severe outcomes  55 (-106-90) 7-59 


86(-12-98) 240+ 


Delta^ Any mRNA 
vaccine 


Symptomatic disease 89 (86-92) 7-59 


80 (74-84) 240+ 


Severe outcomes  94(84-98) 7-59 


95(85-99) 240+ 
 


153 Chung et al*  
(January 1,2022) 


USA Test negative 
case control 


3,384 individuals 
aged ≥12 years  


Non-VOC, 
Alpha, Delta^ 


Included BNT162b2 Symptomatic disease 66(56-73) 14+ ~34 weeks 


mRNA-1273 
 


81(73-86) 


152 Lutrick et al 
(December 31,2021) 


USA Prospective 
cohort 


243 individuals 
aged 12-17 years  


Delta^ Excluded  BNT162b2 Documented infection 92(79-97) 14+ ~17 weeks  


151# Collie et al* 
(December 29, 2021) 


South Africa Test negative 
case control 


211,610 PCR tests 
of individuals In 
Gauteng Province 


Omicron 
specifically^ 


Included BNT162b2 Hospitalization 69 (48-81) 14+ ~24 weeks 


Delta^ 93 (90-94) ~19 weeks 


150 Mendola et al*  
(December 23, 2021) 


Italy Retrospective 
cohort 


2,478 HCWs 18+ 
years at a public 
hospital  


Alphaⴕⴕ Excluded BNT162b2 Documented infection 89 (78-95) 8-98 ~12 weeks 


149 Alali et al*  
(December 7, 2021) 


Kuwait Retrospective 
cohort 


3,246 HCWs 20+ 
years at a 
secondary 
hospital 


Alphaⴕⴕ Excluded AZD1222 Symptomatic disease 94.5 (89.4 – 97.2) 14+ ~20 weeks 


148 Ostropolets et al*  
(August 23, 2022) 
 
[Update to December 
25, 2021 preprint] 


USA Retrospective 
cohort 


179,666 patients 
of Columbia 
University 
Medical Center 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Excluded BNT162b2 Documented infection 94 (91-95) 14+ 
 


52 weeks 


Hospitalization 95 (92-97) 


mRNA-1273 
 


Documented infection 97 (94-98) 


Hospitalization 96 (92-99) 


Ad26.COV2.S 
 


Documented infection 81 (50-94) 


Hospitalization 92 (58-100) 



https://www.medrxiv.org/content/10.1101/2021.12.30.21268565v2

https://doi.org/10.1111/irv.12973

https://www.cdc.gov/mmwr/volumes/70/wr/mm705152a2.htm

https://www.nejm.org/doi/full/10.1056/NEJMc2119270

https://www.mattioli1885journals.com/index.php/lamedicinadellavoro/article/view/11983

https://www.mdpi.com/2227-9032/9/12/1692/htm

https://bmjopen.bmj.com/content/12/8/e061126
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147 Amir et al (December 
21, 2021) 


Israel Quasi-
experimental 


348,468 
individuals aged 
16-18 and 
361,050 
individuals aged 
12-14  


Delta^ Excluded BNT162b2 Documented infection: 
12-14 years 


92 (91.1-92.8) 14-60 ~6.5 weeks 


Documented infection: 
16-18 years 


89.8 (80-93.8) 


146 Katikireddi et al* 
(December 20, 2021) 


Scotland Retrospective 
cohort 


2,534,527 adults 
(aged 18+)  


Delta^ Excluded AZD1222 Hospitalization or death 83.7 (79.7-87.0) 14-27 ~20 weeks 


53.6 (48.4-58.3) 140-153 


145 Kissling et al* 
(May 26,2022) 
 


[Published version of 
December 23,2021 
preprint] 


 


Croatia, 
France, 
Ireland, 
Netherlands
, Portugal, 
Romania, 
Spain, and 
the UK 


Test negative 
case control 


2,725 cases and 
11,557 controls 
aged 30+ 


Delta^ Included BNT162b2 Symptomatic disease 
(30-59 years) 


87 (83–89)  14-29 ~30 weeks  


65 (56–71)  90+ 


Symptomatic disease 
(60+ years) 


65 (37-80) 30-59  


64 (44-77) 90+ 


mRNA-1273 Symptomatic disease 
(30-59 years) 


98 (93–100)  14-29 


90 (76–96)  60-89 


AZD1222 72 (52–83)  14-29 


65 (48–76)  60-89 


Ad26.COV2.S 50 (36–62)  30–59  


52 (33–66) 60-89 


144# Hansen et al (December 
23,2021) 


Denmark  Retrospective 
cohort  


41,684 Danish 
residents aged 
≥12 years 


Omicron 
specifically^   


Excluded BNT162b2 Documented infection 55.2 (23.5-73.7) 15-44 21 weeks 


-76.5 (-95.3, -59.5) 105-164 


mRNA-1273 36.7 (-69.9-76.4)  15-44 


-39.3 (-61.6, -20) 105-164 


Delta 
specifically^ 


BNT162b2 86.7 (84.6-88.6) 15-44 


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 Ioannou et al 
(December 21,2021) 


USA Target trial 
emulation 
study  


4,199,742 
individuals 


Non-VOC and 


Alpha ⴕⴕ  


Excluded BNT162b2 & 
mRNA-1273 


Documented infection 
(March 31st 2021) 


65 (63–68) 7+ ~28 weeks  


Documented infection 
(June 30tht 2021) 


69 (67–70) 


Death  
(March 31st 2021)  


89 (84–92) 


Death  
(June 30tht 2021) 


86 (82–89) 


142 Lewis et al*  
(December 21,2021) 


USA Test negative 
case control 


3,619 adults  Alpha and 


Deltaⴕⴕ 


 


Included BNT162b2 & 
mRNA-1273 


Hospitalization with no 
underlying conditions  


96 (93-98) 14+ ~30 weeks  


Hospitalization with one 
underlying conditions 


93 (89-95) 


Hospitalization with 2 
underlying conditions 


87 (92-91) 



https://www.medrxiv.org/content/10.1101/2021.12.19.21267933v1.full-text

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02754-9/fulltext

https://osf.io/3nhps/

https://www.medrxiv.org/content/10.1101/2021.12.20.21267966v3

https://www.acpjournals.org/doi/10.7326/M21-3256

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiab619/6472998
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Hospitalization with 3+ 
underlying conditions 


83 (72-88) 


141 Tartof et al* (February 
14, 2021) 


[Updated version of 
previous December 
21st preprint] 


USA Retrospective 
matched 
cohort 


3,133,075 adults 
≥ 18 years 


Non-VOC, 
Alpha and 


Deltaⴕⴕ 


Included BNT162b2 Documented infection 85 (83-86) 7-36 ~48 weeks 


49 (46-51) 217+ 


Hospitalization  90 (86-92) 7-36 


88 (85-90) 217+ 


140# Bekker et al*(March 
19,2022) 


[Published version of  
December 20,2021] 


South Africa  Retrospective 
matched 
cohort  


477,234 HCWs Beta, Delta, 
Kappa^ 


Included  Ad26.COV2.S Hospitalization  67 (62-71) 28+ 16 weeks  


ICU/CCU admission  75 (69-82) 


Death  83 (75-89) 


Beta^ Hospitalization  62 (42-76) 


ICU/CCU admission  49 (8-77) 


Death  86 (57-100) 


Delta^ Hospitalization  67 (62-71) 


ICU/CCU admission  78 (71-88) 


Death  82 (74-89) 


139 Abu-Raddad et al*  
(January 21, 2022) 
 
Published version of 
December 16,2021 


Qatar  Test negative 
case control 


107,099 test-
positive cases and 
658,564 test-
negative controls 


Beta and 
Delta^ 


Excluded mRNA-1273 Documented infection  85.3 (83.5-86.9) 30+ ~35 weeks 


-29.5 (-84-8.8) 240+ 


Symptomatic disease  94.4 (92.8-95.6) 30+ 


20 (-29-59.3) 240+ 


Asymptomatic disease  79.9 (75.5-83.4) 30+ 


-28.4 (-129.3-28.1) 240+ 


Hospitalization and 
death  


97.2 (92.4-99) 30+ 


61 (-225.5-95.3) 180+ 


138 McLean et al* 
(February 18,2022) 


Published version of 
pre-print from 
December 16,2021 


USA Prospective 
cohort 


1,518  individuals 
aged ≥12 years 


Non-VOC, 
Alpha and 


Deltaⴕⴕ 


Included BNT162b2 Symptomatic and 
asymptomatic infections 


50 (21-69) 14+ ~52 weeks 


mRNA-1273 65 (37-81) 


BNT162b2 Symptomatic infections 54 (26-71) 


mRNA-1273 65 (38-81) 


Excluded BNT162b2 Symptomatic and 
asymptomatic infections 


51 (22-70) 


mRNA-1273 66 (38-82) 


Delta 
specifically^ 


Excluded BNT162b2 Symptomatic and 
asymptomatic infections 


52 (20-71) 


mRNA-1273 59 (24-78) 


137 Castillo-Arregoces et 
al  
(December 16,2021) 


Colombia  Retrospective 
matched 
cohort 


2,828,294 
individuals aged 
60+ 
 


Mu^ Excluded BNT162b2 Hospitalization without 
death  


83 (78.4-86.6) 14+ 32 weeks  


Post-hospitalization 
death 


94.8 (93.3 – 96) 


Death 88.3 (84.1-91.4) 


AZD1222 Hospitalization without 
death 


90.8 (85.5-94.2) 



https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00015-1/fulltext

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00015-1/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)00007-1/fulltext

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

https://onlinelibrary.wiley.com/doi/epdf/10.1111/irv.12970

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3978556

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3978556
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Post-hospitalization 
death 


97.5 (95.8-98.5) 


Death 93.9 (89.3-96.6) 


Ad26.COV2.S Hospitalization without 
death 


60.9 (36.8-75.8) 


Post-hospitalization 
death 


85.8 (77.1-91.2) 


Death 95.5 (82.0- 98.9) 


CoronaVac  Hospitalization without 
death 


47.3 (41.9-52.3) 


Post-hospitalization 
death 


72.1 (70.1-73.9) 


Death 64.9 (61.2-68.9) 


136 Young-Xu et al* 
(December 15, 2021) 


Updated analysis of 
reference #45 


USA  Test negative 
case control  


71,190 male 
veterans aged 
65+ in the 
Veterans Health 
Administration 


Non-VOC and 


Alpha ⴕⴕ (pre-


Delta)^ 


Excluded  BNT162b2 & 
mRNA-1273 


Documented infection 94.5 (90.7-96.7) 14-43 4 weeks 


87.9 (85.9-89.5) 74-103 12 weeks 


Alpha, Deltaⴕⴕ 


(rising 
Delta)^ 


92.1 (87.2-95.1) 14-43 4 weeks 


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 Florea et al* (April 28, 
2022) 


Updated interim 
analysis of reference 
#86 


USA Prospective 
cohort 


927,004 matched 
pairs of adult 
(18+) Kaiser 
Permanente 
members in 
Southern 
California 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Included mRNA-1273 Documented infection 82.8 (82.2-83.3) 14+ ~35 weeks 


88.0 (86.8-89.1) 14-60 ~6.5 weeks 


75.5 (70.4-79.7) 180-240 ~35 weeks 


Hospitalization 96.1 (95.5-96.6) 14+ 


95.9 (93.5-97.4) 14-60 ~6.5 weeks 


94.5 (90.9-96.7) 180-240 ~35 weeks 


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* 
(September 13, 2022) 


[Update to December 
14,2021 preprint] 


Portugal  Retrospective 
cohort  


1,884,932 adults 
aged 65+ 


Alpha and 
Delta^ 


Excluded BNT162b2 and 
mRNA-1273 


Symptomatic infection 
in 65-79 years old  


79 (76-83) 14-41 ~29 weeks 


39 (29-48) 98+ 


Symptomatic infection 
in 80+ years old 


72 (61-79) 14-41 


34 (29-48) 124+ 


Hospitalization in 65-79 
years old 


95 (90-97) 14-41 


93 (86-96) 70+ 


Hospitalization in 80+ 
years old 


83 (68-91) 14-41 


63 (37-78) 124+ 



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2787183

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0267824

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0274008
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Death in 65-79 years old 95 (88-98) 14-41 


93 (87-96) 70+ 


Death in 80+ years old 87 (71-93) 14-41 


75 (64-82) 124+ 


AZD1222 Symptomatic infection 
in 65-79 years old  


95 (90-97) 14-41 


93 (86-96) 70+ 


Hospitalization in 65-79 
years old 


89 (52-94) 14+ 


Death in 65-79 years old 
 


95 (90-97) 


133 Berec et al* 
(July 8,2022)  
 


[Published version of 
December 12th 
preprint] 


Czech 
Republic  


Retrospective 
cohort 


6,287,356 
individuals ≥ 12 
years 
 


Alpha and 
Delta^ 


Included  BNT162b2 Documented infection  87 (86-87) 0-2 mos. ~35 weeks  


53 (52-54) 7-8 mos. 


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*  
(March 21, 2022) 
 
[Update to February 
18, 2022 preprint] 


UK  Test-negative 
case control 


617,259 eligible 
tests for 12-15-
year-olds and 
225,670 for 16-
17-year-olds 
 


Omicron 
specifically^ 


Excluded BNT162b2 Symptomatic 
disease(12-15 years) 


73(66.4-78.3) 14+ ~33 weeks 


Symptomatic 
disease(16-17 years) 


71.3(69.3-73.1) 14-34 


22.6(14.5-29.9) 70+ 


Delta 
specifically^ 


Symptomatic 
disease(12-15 years) 


87.2(73.7-93.8) 14+ 



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0270801#pone.0270801.s002

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00177-3/fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Symptomatic 
disease(16-17 years) 


93.1 (91.6-94.4) 14-34 


83.7(72-90.5) 70+ 


131 Bajema et al* 
(December 10,2021) 


Updated analysis of 
reference #94 


USA Test-negative 
case control 


755 cases and 
1,141 controls 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Excluded BNT162b2 Hospitalization  86 (77.6-91.3) 14-119  ~36 weeks 


75.1 (64.6-82.4) 120+ 


mRNA-1273 
 


89.6 (80.1-94.5) 14-119  


86.1 (77.7-91.3) 120+ 


130# UKHSA  
(January 27 2022) 
 
[Update to Jan 14, 
2022 briefing]  
 
[March 2, 2022 
publication by 
Andrews et al with VE 
estimated till January 
12, 2022 can be 
accessed here] 


England  Test-negative 
case control 


760,647 Omicron 
cases, 236,023 
Delta cases, and 
test negative 
controls aged 
18+  
 


Omicron 
specifically^   


Excluded BNT162b2 Symptomatic Infection 65.8 (64.4-67.2)  2-4 weeks ~32 weeks 


9.4 (7.8-11.1) 25+ weeks 


AZD1222 49.8 (40.7-57.5) 
 


2-4 weeks 


-1 (-2.4-0.3) 25+ weeks  


mRNA-1273 
 


76 (72-79) 2-4 weeks 
13 (3-22) 25+ weeks  


Delta 
specifically^ 
 


BNT162b2 90.9 (89.6-92) 2-4 weeks 


62.7 (61.6-63.7) 25+ weeks 


AZD1222 82.8 (74.5-88.4)  2-4 weeks 


43.5 (42.4-44.5) 25+ weeks 


mRNA-1273  
 


94.5 (90.5-96.9)   2-4 weeks 


 80.4 (67.3-88.2)  25+ weeks 


Omicron 
specifically^ 


BNT162b2 Hospitalization 73.6 (40.7-88.3) 2-4 weeks 


34.9 (17.7-48.4) 25+ weeks 


AZD1222 55.8 (34.1-70.3) 20-24 weeks 


s32.7 (19.7-43.6) 25+ weeks 


Delta 
specifically^ 


BNT162b2 94.1 (81.6-98.1) 2-4 weeks 


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 


129 Yassi et al (December 
6, 2021) 


Canada Retrospective 
cohort 


21,242 HCWs in 
Vancouver, BC 


Non-VOC, 


Alpha, Deltaⴕⴕ 


Unknown BNT162b2 & 
mRNA-1273 


Documented infection 74.1 (62.5-82.1) 7+ ~40.5 weeks 


Test-negative 
case control 


82.8 (74.0-88.6) 


128 Muhsen et al* 
(October 28, 2021) 


Israel Prospective 
cohort 


9162 HCWs (aged 
16-65 y) working 
in long-term care 
facilities 


Alpha^ Excluded BNT162b2 Documented infection 89 (83-93) >14 ~11 weeks 


127 Wu et al* (December 
2, 2021) 


USA Retrospective 
cohort 


29,152 matched 
pairs of cancer 


Non-VOC, 


Alphaⴕⴕ 


Excluded BNT162b2 & 
mRNA-1273 


Documented infection 58 (39-73) 14+ 15 weeks 



https://www.cdc.gov/mmwr/volumes/70/wr/mm7049a2.htm?s_cid=mm7049a2_w

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1050721/Vaccine-surveillance-report-week-4.pdf

https://www.nejm.org/doi/full/10.1056/NEJMoa2119451?fbclid=IwAR3qEX6bY0XiMUhOR2AmoX8d5h5lvXf05vLwrCFC9OYjVFaM5UiL7fACv-M

https://www.medrxiv.org/content/10.1101/2021.12.02.21267190v2

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab918/6410737

https://jamanetwork.com/journals/jamaoncology/fullarticle/2786477
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


patients in the 
Veterans Affairs 
health system 


126 Vokó et al* 
(November 24, 2021) 


 


Hungary Retrospective 
cohort  


3.7 million 
Hungarian 
residents aged 
16+ 


Alpha^ Included BNT162b2 Documented infection 84.0 (83.3-84.7) 14+ ~19 weeks 


Death 90.3 (88.9-91.5) 


Sinopharm Documented infection 72.8 (71.2-74.4) ~10.5 weeks 


Death 86.0 (83.7-87.9) 


Sputnik V Documented infection 88.1 (86.5-84.9) ~11 weeks 


Death 97.8 (95.5-98.9) 


AZD1222 Documented infection 73.7 (71.1-76.0) ~11.5 weeks 


Death 85.8 (73.5-92.4) 


mRNA-1273 
 


Documented infection 88.2 (85.8-90.3) ~15 weeks 


Death 93.8 (90.3-96.1) 


125 Hall et al* (February 
16, 2022) 


[Update to December 
1, 2021 preprint] 


United 
Kingdom 


Prospective 
cohort 


35,768 HCWs 
(18+ years) 
undergoing 
routine 
asymptomatic 
testing 


Non-VOC, 
Alpha, Delta^ 


Excluded BNT162b2 
 
 


Documented infection Dose interval <6 
weeks:  
89 (78-94) 


14-73 ~8 weeks 


Dose interval <6 
weeks:  
53 (28-69) 


194-265 ~36 weeks 


Dose interval 6+ 
weeks: 85 (72-92) 


14-73 ~8 weeks 


Dose interval 6+ 
weeks:  
51 (22-69) 


194-239 ~32 weeks 


AZD1222 Documented infection 58 (23-77) 14-73 ~8 weeks 


72 (39-87) 134-220 ~29 weeks 


124 Thiruvengadam et al  
(November 25,2021) 


India Test-negative 
case control 


2766 cases and 
2377 controls 
 


Delta^ Excluded AZD1222 Documented infection 63.1 (51.5-72.1) 14+ ~10 weeks  


123 Desai et al (November 
23,2021)* 


India Test-negative 
case control 


1068 matched 
case-control HCW 
pairs 


Delta^ Included  BBV152 Symptomatic disease  50 (33-62) 14+ ~4 weeks  


46 (22-62) 28+ 


57 (21-76) 42+ 


Excluded  47 (29-61) 14+ 


122 Paixao et al* (April 5, 
2022) 


[Update to November 
12 preprint] 


Brazil  Test-negative 
case control 


Pregnant women 
aged 18-49 


Gamma and 


Deltaⴕⴕ 


Included  CoronaVac  Symptomatic disease  41.0 (27.0-52.2) 14+ ~25 weeks  


Severe disease 85.4 (59.4-94.8) 



https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(21)00639-X/fulltext

https://www.nejm.org/doi/10.1056/NEJMoa2118691

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
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Dominant 
Variants 


History 
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Vaccine         
Product Outcome Measure 


Primary Series 
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Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


121 Ng et al* (November 
1, 2021) 


Singapore Retrospective 
cohort 


1204 household 
contacts of 301 
index cases 


Delta index 
cases, 
specifically 


Unknown BNT162b2 & 
mRNA-1273 


Documented infection 61.6 (37.5-80.4) 15+ ~16.5 weeks 


Symptomatic infection  67.9 (41.3-87.8) 


Severe disease 100 (CI omitted, no 
events among 
vaccinated)  


120 Al Hosani et 
al*(March 18,2022) 
[Published version of 
October 27,2021 
preprint] 


United Arab 
Emirates  


Retrospective 
cohort 


176,640 
individuals aged 
15+ 


Non-VOC and 
Alpha^ 


Included  BBIBP-CorV Hospitalization  79.8(78-81.4) 14+ ~34 weeks  


ICU admissions  92.2(89.7-94.1) 


Deaths 97.1(83-99.9) 


119 Poukka et al* (January 
31, 2022) 


[Published version of 
November 8, 2021] 


Finland Retrospective 
cohort 


427,905 HCWs 
aged 16-69 years  


Non-VOC, 
Alpha, Delta^ 


Excluded BNT162b2 Documented infection 
 


83 (80-85) 14-90 ~11 weeks 


55 (45-64) 181+ ~29.5 weeks 


Hospitalization 99 (97-100) 14-90 ~11 weeks 


98 (89-100) 181+ ~38 weeks 


mRNA-1273 Documented infection 84 (68-92) 14-90 ~11 weeks 


69 (-124-96) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~34 weeks 


Heterologous 
mRNA 


Documented infection 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~29.5 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~38 weeks 


AZD1222 Documented infection 89 (73-95) 14-90 ~11 weeks 


63 (-166-95) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~25 weeks 


Heterologous 
AZD1222 + 
mRNA 


Documented infection 80 (72-86) 14-90 ~11 weeks 


62 (30-79) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~25 weeks 


Non-VOC, 
Alpha^ 


BNT162b2 & 
mRNA-1273 
(homologous 
or 
heterologous) 


Documented infection 77 (71-82) 14-90 ~11 weeks 


55 (34-69) 91-180 ~24 weeks 


Hospitalization 95 (64-99) 14-90 ~11 weeks 


100 (CI omitted) 91-180 ~24 weeks 


AZD1222 Documented infection 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


Heterologous 
AZD1222 + 
mRNA 


Documented infection 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 



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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Final dose 
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after fully 
vaccinated 


Delta^ BNT162b2 & 
mRNA-1273 
(homologous 
or 
heterologous) 


Documented infection 85 (81-88) 14-90 ~11 weeks 


56 (46-65) 181+ ~29.5 weeks 


Hospitalization 100 (97-100) 14-90 ~11 weeks 


98 (88-100) 181+ ~38 weeks 


AZD1222 Documented infection 88 (71-95) 14-90 ~11 weeks 


62 (-177-95) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted)) 181+ ~25 weeks 


Heterologous 
AZD1222 + 
mRNA 


Documented infection 80 (72-86) 14-90 ~11 weeks 


63 (33-80) 91-180 ~24 weeks 


Hospitalization 100 (CI omitted) 14-90 ~11 weeks 


100 (CI omitted) 181+ ~25 weeks 


118 Embi et al* 
(December 30, 2021) 


[Updated version of 
Embi et al November 
5, 2021] 


USA Test-negative 
case control 


20,101 
immunocomprom
ised and 69,116 
immunocompete
nt adults (18+) in 
nine states 


Non-VOC, ⴕⴕ 


Alpha, ⴕⴕ 


Delta^ 


Included BNT162b2 Hospitalization: 
immunocompromised 


71 (65-76) 14+ ~33 weeks 


Hospitalization: 
immunocompetent 


88 (86-89) 


mRNA-1273 Hospitalization: 
immunocompromised 


81 (76-85) 


Hospitalization: 
immunocompetent 


93 (92-94) 


Non-VOC, 


Alphaⴕⴕ 


BNT162b2 & 
mRNA-1273 


Hospitalization: 
immunocompromised 


76 (69-81) 


Hospitalization: 
immunocompetent 


91 (90-93) 


Delta^ Hospitalization: 
immunocompromised 


79 (74-83) 


Hospitalization: 
immunocompetent 


90 (89-91) 


117 Sheikh et al* (October 
20,2021) 


Scotland  Retrospective 
cohort 


1,563,818 adults  


 


Alpha and 
Delta^ 


Unknown BNT162b2 Death in 40-59 years  95 (79-99) 14+ ~25 weeks 


Death in ≥ 60 years  87 (77-93) 


AZD1222 Death in 40-59 years  88 (76-93) 


Death in ≥ 60 years  90 (84-94) 


Delta 
specifically^ 


BNT162b2 Death  90 (83-94) 


AZD1222 91 (86-94) 


116 Reis et al* (October 
20,2021) 


Israel  Retrospective 
cohort 


94,354 
vaccinated 
adolescents aged 
12-18 matched 
with 94,354 
controls  


Delta^ Excluded  BNT162b2 Documented infection 90 (88-92) 7-21 ~12 weeks  


Symptomatic disease  93 (88-97) 



https://onlinelibrary.wiley.com/doi/10.1111/ajt.16641

https://www.nejm.org/doi/10.1056/NEJMc2113864

https://www.nejm.org/doi/10.1056/NEJMc2114290
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115 Nordström et al* 
(October 18, 2021) 


 


Sweden  Retrospective 
cohort 


541,071 
vaccinated 
individuals and 
180,716 
unvaccinated 
matched 
individuals  


 


Delta^ Excluded BNT162b2 Symptomatic disease 78 (78-79)  14+ ~11 weeks  


mRNA-1273 87 (84-88)  


AZD1222 50 (41-58)  


AZD1222/ 
BNT162b2 


67 (59-73)  


AZD1222/ 
mRNA-1273 
 


79 (62-88)  


 


114# Skowronski et al* 
(April 19, 2022) 


[Update to Oct 
26,2021 preprint] 


Canada  Test-negative 
case control  


707,566 
specimens in 
British Columbia 
including 44,964 
cases (estimates 
also available for 
Quebec, but not 
included here) 


Non-VOC, 
Alpha, Delta, 
Gamma^ 


Excluded  BNT162b2 Documented infection  89 (89-89) 14+ ~38 weeks  


93 (92-94)  14-27 


80 (75-83)  252-279 


Hospitalization  97 (97-98) 14+ 


98 (96-99)  14-27 


96 (86-99)  252-279 


mRNA-1273 Documented infection  90 (89-90) 14+ 


95 (94-96) 14-27 


55 (40-66)  252-279 


Hospitalization  97 (97-98) 14+ 


99 (95-100) 14-27 


95 (65-99)  252-279 


AZD1222 Documented infection  74 (72-76) 14+ 


77 (57-87)  14-27 


67 (48-80)  168-195 


Hospitalization  95 (94-97)  14+ 


97 (71-97)  28-55 


91 (35-99)  168-195 


Heterologous 
mRNA  


Documented infection  90 (89-90)  14+ 


95 (91-97) 14-27 


96 (73-99) 168-195 


Hospitalization  98 (97-98)  14+ 


96 (75-100)  14-27 


96 (92-98) 140-167 


Heterologous 
AZD1222 + 
mRNA  


Documented infection  89 (88-89)  14+ 


94 (89-97) 14-27 


82 (78-85) 140-167 


Hospitalization  99 (99-100) 14+ 


93 (48-99) 14-27 


98 (91-99)  140-167 


BNT162b2 Documented infection  89 (89-89)  14+ 



https://www.sciencedirect.com/science/article/pii/S2666776221002350

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac290/6570607
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Delta 
specifically^ 


93 (93-94)  14-27 


79 (75-83)  252-279 


Hospitalization  98 (97-98)  14+ 


98 (95-99)  14-27 


94 (87-97)  196-223 


mRNA-1273 Documented infection  90 (89-90)  14+ 


95 (94-96) 14-27 


55 (41-66) 196-223 


Hospitalization  97 (97-98)  14+ 


98 (94-100)  14-27 


95 (80-99)  196-223 


AZD1222 Documented infection  73 (72-75)  14+ 


70 (39-86) 14-27 


67 (48-80) 168-195 


Hospitalization  95 (93-97)  14+ 


89 (67-97) 28-55 


91 (34-99) 168-195 


Heterologous 
mRNA  


Documented infection  90 (89-90)  14+ 


94 (90-97) 14-27 


96 (73-99) 168-195 


Hospitalization  98 (97-98)  14+ 


97 (93-99) 28-55 


96 (92-98) 140-167 


Heterologous 
AZD1222 + 
mRNA  


Documented infection  88 (88-89)  14+ 


94 (88-97) 14-27 


82 (77-85) 140-167 


Hospitalization  99 (99-100)  14+ 


91 (33-99) 14-27 


98 (91-99) 140-167 


Alpha 
specifically^ 


BNT162b2 Documented infection 96 (92-98) 14+ 
 Hospitalization  96 (83-99) 


mRNA-1273 Documented infection 95 (84-98) 


AZD1222 Documented infection 75 (33-91) 


Heterologous 
mRNA  


Documented infection 96 (73-99) 


Gamma 
specifically^ 


BNT162b2 Documented infection 92 (88-95)  
Hospitalization  95 (82-98) 


mRNA-1273 Documented infection 95 (85, 98)  
AZD1222 Documented infection 91 (63-98)  
Heterologous 
mRNA  


Documented infection 94 (76-99)  
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Heterologous 
AZD1222 + 
mRNA  


Documented infection 96 (69-99)  


113 Lin et al* 
(March 10, 2022)  


[Update to October 
26,2021 preprint]  


 


USA Retrospective 
cohort 


10,600,823 cases 
registered in 
North Carolina  


Alpha and 
Delta^ 


Unknown  BNT162b2 Symptomatic disease  94.5 (94.1-94.9) 1.25 months  ~27 weeks  


67.8 (65.9-69.7) 
 


7.25 months  


Hospitalization  96.4 (95.1-97.4) 1.25 months  


92.4 (89.7-94.4) 7.25 months  


Death  98 (95.5-99.1) 1.25 months  


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* 
(February 4,2022) 


[Published version of 
October 25 preprint] 


Sweden   Retrospective 
cohort 


842,974 pairs of 
vaccinated and 
unvaccinated 
Swedish 
individuals 


Delta^ Excluded  BNT162b2 Symptomatic disease  
  


92 (92-93) 15-30  ~30 weeks  


23 (-2 – 41) 210+  


mRNA-1273 96 (94-97) 15-30  


59 (18-79) 180+  


AZD1222 68 (52-79) 15-30  


-19 (-97 – 28) 120+  


AZD1222 and 
any  
mRNA vaccine  


89 (79-94) 15-30  


66 (41-80) 120+  


111 Ranzani et al* 
(February 9, 2022)  


[Update to (October 
20,2021 preprint] 


Brazil  Test-negative 
case control 


10,077 individuals 
residing in a 
favela in Rio De 
Janeiro  


Gamma and 
Delta^ 


Excluded  AZD1222 Documented infection 59 (33.1-74.8) 14+ ~31 weeks 


Symptomatic disease  65.1 (40.9-79.4) 


110 Chin et al* (October 
20, 2021) 


USA Retrospective 
cohort  


Delta^ Included  mRNA-1273 Documented infection 56.6 (42.0-67.5) 14+ ~27 weeks  


Symptomatic disease  84.2 (56.4-94.3) 



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nejm.org%2Fdoi%2F10.1056%2FNEJMoa2117128%3Furl_ver%3DZ39.88-2003%26rfr_id%3Dori%3Arid%3Acrossref.org%26rfr_dat%3Dcr_pub%2520%25200pubmed&data=04%7C01%7Cabaidya1%40jhmi.edu%7C5934e78da5b4424877f408da08337470%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C637831314335590525%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=0tmSfOcFNShvLioKFf0Dc20mlogguI5BwGm0Zzzi4UI%3D&reserved=0

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)00089-7/fulltext

https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(22)00056-8/fulltext

https://www.nejm.org/doi/10.1056/NEJMc2114089
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


827 propensity 
matched 
incarcerated men  


Previously 
infected 
only  


Documented infection 80.5 (52.8-92.0) 


 Excluded Documented infection 49.5 (31.5-62.7) 


109 Irizarry et al 
(November 17, 2021) 


[Updated version of 
Robles-Fontan et al 
(October 20,2021)] 


Puerto Rico  Retrospective 
cohort 


87,704 PCR 
confirmed 
infections for 
individuals 12 
years or older  


Non-VOC, 
Alpha, Beta 
and Delta^^ 
 


Unknown  BNT162b2 Hospitalization (45-74y)  92 (90.8-93) 14+ ~20 weeks  


Hospitalization (75-84y) 93.3 (91.3-95) 


Hospitalization (85+y) 97.1 (95.8-98) 


Death (45-74y) 86 (81-89) 


Death (75-84y) 87 (80-92) 


Death (85+y) 95.2 (91.5-97) 


mRNA-1273 Hospitalization (45-74y)  82 (78-85) 


Hospitalization (75-84y) 91.5 (89-94) 


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 (45-74y)  96.1 (95-97) 


Hospitalization (75-84y) 98 (96.7-99) 


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 infectionXX 87 (85-89)  14+ 


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 infectionXX 90 (88-91)  14+ ~18 weeks  


73 (70-76) 144+ 


Hospitalisation  95 (89-97)  14+ 


90 (84-94) 144+ 


Death  99 (89-100)  14+ 


93 (81-97) 144+ 


Ad26.COV2.S Documented infectionXX 62 (54-68)  14+ ~22 weeks  


36 (30-42) 144+ 


Hospitalisation  81 (60-91)  14+ 


67 (53-76) 144+ 


Death 78 (16-94)  14+ 


72 (49-85) 144+ 


BNT162b2 Documented infectionXX 56 (53-59) at day 137 ~20 weeks  



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
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


mRNA-1273 71 (68-74) at day 139 ~18 weeks  


Ad26.COV2.S 27 (17-37) at day 158 ~22 weeks  


108 Olson et al* (October 
19, 2021) 


USA  Test-negative 
case control  


179 case patients 
and 285 controls 
aged 12-18 years  


Delta^ Unknown  BNT162b2 Hospitalization (12-15y)  91 (74-97) 14+ ~12 weeks  


Hospitalization (16-18y) 94 (78-99) 


107 Arregoces et al 
(October 19, 2021) 


Colombia  Matched- 
pair cohort 
study  


3,346,826 adults 
aged 60+ in 
Colombia  


 


Mu^ Excluded  BNT162b2 Hospitalization  90.3 (87.1-92.7) 14+ ~9 weeks 


Post-hospitalization 
death  


98.5 (97.8-98.9) 


Death without prior 
hospitalization  


89.2 (85.6-91.9) 


CoronaVac Hospitalization  67.2 (63.7-70.4) ~11 weeks 


Post-hospitalization 
death 


77.1 (75.5-78.6) 


Death without prior 
hospitalization  


69.8 (66.7-72.6) 


AZD1222 Hospitalization  75.4 (48.2-88.3) ~7 weeks  


Post-hospitalization 
death 


96.3 (88.4-98.8) 


Death without prior 
hospitalization  


88.7 (64.8-96.4) 


Ad26.COV2.S Hospitalization  80(19.9-95.0) ~4 weeks  


Death without prior 
hospitalization 


75(0.0-93.8) 


106 Ranzani et al (October 
18, 2021) 


Brazil Test-negative 
case control 


11,817 adults In 
Mato-Grosso do 
Sul 


Gamma^ Excluded Ad26.COV2.S Symptomatic disease 50.9 (35.5-63.0) 28+ ~10 weeks 


Hospitalization 72.9 (35.1-91.1) 


ICU Admission 92.5 (54.9-99.6) 


Death 90.5 (31.5-99.6) 


105 Liu et al*   
(May 24, 2022) 
 


[Published version of 
October 7, 2021 
preprint] 


USA Test-negative 
case control 


10,283 matched 
adult residents 
(18+) of New York 
City  


Alpha, Delta^ Excluded BNT162b2 & 
mRNA-1273 


Overall: Documented 
infection 


59 (52-65) 14+ ~35 weeks 


Immunocompromised: 
Documented infection 


57 (45-66) 


104 USA Test-negative 
case control 


8,153 cases and 
matched controls 
among 


Delta 
specifically^ 
 


Excluded mRNA-1273 Documented infection 
 


86.7 (84.3-88.7) 14+ ~25 weeks 


94.1 (90.5-96.3) 14-60 ~6.5 weeks 


80.0 (70.2-86.6) 151-180 ~23.5 weeks 



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

https://publichealth.jmir.org/2022/5/e35311
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Bruxvoort et al* 
(December 15,2021)  


[Update to October 1, 
2021 preprint] 


Kaiser 
Permanente 
patients (aged 
18+) in Southern 
California  


Hospitalization 97.5 (92.7-99.2) 14+ ~25 weeks 


Non-Delta 
specifically^ 


Documented infection 
 


98.6 (97.3-99.3) 14-60 ~6.5 weeks 


88.7 (73.2-95.2) 121-150 ~19.5 weeks 


Alpha 
specifically^ 


Documented infection 
 


98.4 (96.9-99.1) 14+ ~25 weeks 


Gamma 
specifically^ 


Documented infection 
 


95.5 (90.9-97.8) 14+ 


103 Martinez-Baz et al 
(September 30,2021) 
 


Spain  Prospective 
cohort  


30,240 close 
contacts of 
12,263 index 
cases  


Non-VOC, 
Alpha and 
Delta^ 


Excluded  
  


BNT162b2 Documented infection 69 (66-72) 14+ ~31 weeks  


70 (67-73) <90  ~11 weeks  


63 (58-68) ≥ 90  ~18 weeks  


Symptomatic disease 72 (69-75) 14+ ~31 weeks 
 Hospitalization 93 (88-96) 


mRNA-1273 Documented infection 82 (78-86) 14+ ~28 weeks  


67 (50-78) ≥ 90  ~15 weeks  


Symptomatic disease 85 (80-89) 14+ ~28 weeks 


Hospitalization 98 (82-100) 


AZD1222 Documented infection 54 (48-60) 14+ ~16 weeks  


54 (47-60) 
 


<90  ~11 weeks  


Symptomatic disease 56 (48-63) 14+ 16 weeks  


Hospitalization 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) 


1 dose of 
AZD1222+ 1 
dose of 
BNT162b2 


Documented infection 86 (70-93) 14+ ~21 weeks  


85 (69-93) <90  ~11 weeks  


Symptomatic disease 91 (71-97) 14+ ~21 weeks 


Hospitalization 95 (79-99) 


Alpha^ 
specifically  


BNT162b2 Documented infection 71 (61-78) 14+ ~31 weeks 


mRNA-1273 86 (56-95) ~28 weeks 


AZD1222 38 (-42–73) 16 weeks 


Ad26.COV2.S 77 (27-93) ~23 weeks 


Delta^ 
specifically 
 
 


BNT162b2 Documented infection 67 (59-74) 14+ ~31 weeks 


mRNA-1273 77 (64-85) ~28 weeks 


AZD1222 55 (39-67) 16 weeks 


Ad26.COV2.S 42 (18-59) ~23 weeks 



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
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of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


 
 
 
 


1 dose of 
AZD1222+ 1 
dose of 
BNT162b2 


86 (45-97) ~21 weeks  


102# Eyre et al*  
(January 5, 2022) 


[Update to Sept 29, 
2021 preprint] 


England Retrospective 
cohort 


146,243 
household 
contacts of 
108,498 index 
cases 
 


Alpha^ 
specifically 
 


Included BNT162b2 Documented infection 85 (79-89) 14+ ~20.5 weeks 


AZD1222 60 (41-73) ~8 weeks 


Delta^ 
specifically 


Included BNT162b2 Documented infection 81 (77-84) ~29 weeks 


AZD1222 58 (55-62) ~16 weeks 


101 Glatman-Freedman et 
al  
(September 27, 2021) 


Israel Retrospective 
cohort 


Adolescents aged 
12-15 y 


Delta^ Excluded BNT162b2 Documented infection 91.5 (88.2-93.9) 8-28 2 weeks 


100 Meyer et al* 
(September 9, 2022) 
 


[Update to September 
23,2021 preprint] 


Germany  Retrospective 
cohort  


252 residents and 
staff of a nursing 
home  
Non-household 
close contacts  


Alpha^ Unknown BNT162b2 Documented infection  56 (15-77) 7+ ~11 weeks  


99 Pilishvili et al* 
(September 22, 2021) 


USA Test-negative 
case control 


1482 HCPs as 
cases and 3449 
HCPs as  control  


Alphaⴕⴕ Excluded BNT162b2 & 
mRNA-1273 


Symptomatic disease 88.9 (84.7-92.0) 14+ ~14 weeks  


96.3 (92.5-98.2) 15-28  


80.7 (61.0-90.4) 85-98 


BNT162b2 Symptomatic disease 88.8 (84.6-91.8)  7+ 


mRNA-1273 96.3 (91.3-98.4)  


97 Self et al* (September 
17, 2021)  


USA  Test-negative 
case control 


1,682 case-
patients and 
2,007 control-
patients ≥18 
years without 
immunocomprom
ising conditions 
 


Alpha and 


Deltaⴕⴕ  


Excluded BNT162b2 Hospitalization 88 (85-91) 14+ ~20 weeks  


91 (88–93) 14-120 


77 (67–84) >120 


mRNA-1273 93 (91-95) 14+ 


93 (90–95) 14-120 


92 (87–96) >120 


Ad26.COV2.S 71 (56–81) 14+ 


68 (49–80) >28 


96 Glatman-Freedman et 
al*  


(September 16, 2021) 


Israel Retrospective 
longitudinal 
cohort 


All Israeli 
residents aged 
16+ 


Alpha^ Excluded BNT162b2 Documented infection 97.3 (96.7-97.8) 22-28 2 weeks 


Symptomatic disease 97.9 (97.4-98.3) 


Hospitalization 99.0 (98.4-99.3) 


Severe/critical disease 99.2 (98.6-99.5) 


Death 98.6 (97.0-99.3) 



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://doi.org/10.1111/irv.13051

https://www.nejm.org/doi/10.1056/NEJMoa2106599

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
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after fully 
vaccinated 


95# Andrews et al* 
(January 12,2022)  


[Update to September 
14, 2021 preprint] 


England Test-negative 
case control 


1,706,743 
symptomatic 
cases and 
3,763,690 test-
negative control 
patients among 
adults (16+) 


Alpha 
specifically^ 


Excluded BNT162b2 Symptomatic disease 94.9 (93.6-95.9) 14-63 ~33.5 weeks 


94.8 (88.4-97.7) 70+ ~33.5 weeks 


Hospitalization 97.7 (90.8-99.4) 14-63 ~33.5 weeks 


Death 96.6 (94.4.-96.5) 14+ ~33.5 weeks 


AZD1222 Symptomatic disease 82.1 (79.4-84.5) 14+ ~20.5 weeks 


82.4 (79.6-84.7) 14-63 ~8 weeks 


76.2 (49.8-88.7) 70+ ~20.5 weeks 


Hospitalization 95.1 (86.7-98.2) 14-63 ~20.5 weeks 


100 (CI omitted, no 
deaths among 
vaccinated) 


70+ ~20.5 weeks 


Death 100 (CI omitted, no 
deaths among 
vaccinated) 


14+ ~20.5 weeks 


Delta 
specifically^ 


BNT162b2 Symptomatic disease 83.3 (83.1-83.5) 14+ ~33.5 weeks 


89.8 (89.6-90) 14-63 ~8 weeks 


69.7 (68.7-70.5) 140+ ~33.5 weeks 


Hospitalization 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 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 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 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 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 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 



https://www.nejm.org/doi/10.1056/NEJMoa2115481
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Hospitalization 100 (CI omitted, no 
events among 
vaccinated) 


14-63 ~7 weeks 


94 Bajema et al 
(September 10,2021) 


USA Test-negative 
case control 


388 case-patients 
and 787 
controls from 5 
Veterans Affair 
Medicals Centers  
 


Alpha, Delta, 


Non-VOCⴕⴕ 


Excluded BNT162b2 & 
mRNA-1273 


Hospitalization  86.1 (76.5-91.8) <104 days  ~13 weeks 


Hospitalization 87.2 (78.2-92.5) ≥104 days  ~28.5 weeks 


BNT162b2 Hospitalization  83.4 (74.0-89.4) 14+ ~28.5 weeks  


mRNA-1273 Hospitalization  91.6 (83.5-95.7) ~26.5 weeks 


Alpha^ BNT162b2 & 
mRNA-1273 


February-June: 
Hospitalization  


84.1 (74.1-90.2) ~23 weeks 


Delta^ July-August:  
Hospitalization  


89.3 (80.1-94.3) ~28.5 weeks 


93 Polinski et al* (March 
17,2022) 


[Published version of 
previous September 
10,2021  preprint] 


USA Retrospective 
Cohort 


2,076,065 
individuals ≥18 
years 


Alphaⴕⴕ Excluded Ad26.COV2.S Documented infection  76(75-77) 14+ ~14 weeks  
 Hospitalization 81(78-82) 


Immunocompromised:  
Documented infection  


64 (59-68) 


Immunocompromised:  
Hospitalization  


67 (57-74) 


Delta^ June-August: 
Documented infection  


74(71-77) 


June-August: 
Hospitalization  


81(75-86) 


92 Grannis et al 
(September 10,2021) 


USA Test-negative  32,867 events 
from 187 
hospitals and 221 
emergency 
departments/urg
ent care visits  


Delta^ Included BNT162b2 Hospitalization  80 (73-85) 14+ 
 


4 weeks 


Emergency/Urgent care 
visit  


77 (74–80) 


mRNA-1273 Hospitalization  95 (92-97) 


Emergency/Urgent care 
visit  


92 (89-93) 


Ad26.COV2.S Hospitalization  60 (31-77) 


Emergency/Urgent care 
visit  


65 (56-72) 


91 Dagan et al* 
(September 7,2021) 


Israel  Prospective 
Cohort 


10,861 
vaccinated 
pregnant females 
matched with 
10,861 controls  


Alpha^ Excluded BNT162b2 & 
mRNA-1273 


Documented infection  96 (89-100) 7-56  ~11 weeks 


Symptomatic infection 97 (91-100) 


Hospitalization 89 (43-100) 


90 Thompson et al* 
(September 8, 2021) 


USA Test-negative 
case control 


58,904 adults 
aged 50+ with 
Covid-like illness 
who were 


Non-VOC, 


Alpha^ⴕⴕ 


Excluded BNT162b2 Hospitalization 87 (85-90) 14+ ~22 weeks 


Emergency department 
or urgent care visit 


89 (85-91) 


mRNA-1273 Hospitalization 91 (89-93) 20 weeks 



https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htm?s_cid=mm7037e3_w

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2790204

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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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


hospitalized or 
visited 
emergency/ 
urgent care 
facilities 


Emergency department 
or urgent care visit 


92 (89-94)  


Ad26.COV2.S Hospitalization 68 (50-79) 14 weeks 


Emergency department 
or urgent care visit 


73 (59-82) 


BNT162b2 & 
mRNA-1273 


Hospitalization, patients 
with ≥ 1 chronic 
respiratory condition 


90 (88-92) 14+ ~22 weeks 


Hospitalization, patients 
with ≥ 1 chronic non-
respiratory condition 


88 (86-90) 


Hospitalization, overall 88 (84-92) 14-27 ~2 weeks 


86 (74-93) 112+ ~22 weeks 


Emergency department 
or urgent care visit 


92 (88-95) 14-27 ~2 weeks 


86 (74-93) 112+ ~22 weeks 
 


89 Iliaki et al* (October 
18, 2021)  
[Update to September 
6 preprint] 


USA Retrospective 
Cohort 


4,317 HCWs  Alphaⴕⴕ Excluded BNT162b2 & 
mRNA-1273 


Documented infection 95.2(80.0-98.8) 14+ ~10 weeks 


88 Tande et al* 
(September 6,2021) 


USA – Mayo 
Clinic, 
Minnesota 


Retrospective 
Cohort 


Asymptomatic 
screening of 
46,008 patients: 
pre-surgical, pre-
op PCR tests 


Non-VOC^ⴕⴕ Included BNT162b2 & 
mRNA-1273 


Asymptomatic infection 
(January-March) 
 


91 (72-98) 14+ ~10 weeks 


Alpha^ⴕⴕ Asymptomatic infection 
(April-May) 
 


71 (53-83) ~19 weeks 


Delta^ⴕⴕ Asymptomatic infection 
(June-August) 
 


63 (44-76) ~32 weeks 


87 Barlow et al 
(September 3,2021) 


USA Test-negative 
case control 


500 matched 
pairs aged 15 
years and above  


Delta^ Excluded BNT162b2 and 
mRNA-1273 


Documented infection 74(65-82) 14+ ~4 weeks  


Ad26.COV2.S 
 


51(-2 – 76) 


86 Bruxvoort et al* 
(November 24, 2021) 
[Update to September 
2,2021 Preprint] 


USA  Matched 
prospective 
cohort  


352,878 
vaccinated 
352,878 


Delta and 
Alpha^ 


Included  mRNA-1273 Documented infection 87.4 (85.6-89.1) 14+ ~20 weeks 


Asymptomatic infection  72.7 (57.6-82.4) 


Symptomatic infection  88.3 (86.5-89.9) 


Hospitalization  95.8 (92.5-97.6) 



https://www.mayoclinicproceedings.org/article/S0025-6196(21)00776-X/fulltext

https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/mrna-vaccine-effectiveness-against-asymptomatic-sarscov2-infection-over-a-sevenmonth-period/0B67BE1950C88E93B73C15F75E2FC497

https://www.medrxiv.org/content/10.1101/2021.08.30.21262446v1.full.pdf

https://www.sciencedirect.com/science/article/pii/S2667193X21001307
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


unvaccinated 
individuals  


 Death  97.9 (84.5-99.7) 


85 Giansante et al* 
(September 2, 2021) 


Italy  Retrospective 
cohort 


9839 staff and 
HCWs  


Delta and 
Alpha^ 


Excluded BNT162b2 and 
mRNA-1273 


Documented infection 84.8 (73.2-91.4) 14+ ~16 weeks  


Symptomatic infection 
 


87.1 (69.3-94.6) 


Only 7190 HCWs Documented infection 84.4 (69.7-92.0)  


Symptomatic infection 86.5 (62.9-95.1)  


 


84 Katz et al* (December 
10,2021) 
 
[Published version of 
September 2 pre-
print] 


Israel  Prospective 
cohort  


1,250 HCWs from 
six Israeli 
hospitals  


Alpha^ Included  BNT162b2 
 
 


Documented infection 94.5(82.5-98.2) 14+ ~18 weeks  


 Symptomatic infection 
 


97 (72-99.7) 7+ 


83 Nunes et al* 
(September 23, 2021) 


Portugal Retrospective 
cohort 


1,880,351 older 
adults (65+) in 
Portugal 


Alpha^ (Feb-
Mar) then 
Delta^ (May-
onward) 


Excluded BNT162b2 and 
mRNA-1273 


Hospitalization, 65-79 y 
 


94 (88-97) 14+ ~14.5 weeks 


Death, 65-79 y 96 (92-98) 


Hospitalization, 80+ y 82 (72-89) 14+ ~22.5 weeks 


Death, 80+ y 81 (74-87) 14+ 


82# Chemaitelly et al* 
(October 6, 2021) 
 
[Update to Aug 27 
preprint] 
 
Note: See Duration of 
Protection Table for 
further context 


Qatar Test-negative 
case control 


142,300 cases 
and 848,240 
controls among 
residents of Qatar 
(12+)  


Alpha^ then 
Beta^ (Jan-
Jun), then 
Delta^ (Jul-
Sep) 


Included BNT162b2 Documented infection  
 


73.2 (71.3-75.0) 28-63 7 weeks 


22.3 (-1.7-40.7) 175+ ~32 weeks 


Symptomatic infection 
 


72.5 (69.6-75.1) 28-63 7 weeks 


27.8 (-1.4-48.7) 175+ ~32 weeks 


Asymptomatic infection 
 


66.9 (61.9-71.3) 28-63 7 weeks 


-33.3 (-181.8-36.9) 175+ ~32 weeks 


Severe, critical, or fatal 
disease 


96.8 (93.9-98.3) 28-63 7 weeks 


55.6 (-44.3-86.3) 175+ ~32 weeks 


Alpha 
specifically^ 
 


BNT162b2 Documented infection 88.6 (79.2-93.7) 28-63 7 weeks 


80.0 (-71.2-97.7)  147+ ~32 weeks 


Beta 
specifically^ 
 


BNT162b2 Documented infection 63.9 (52.6-72.5) 28-63 7 weeks 


40.0 (-151.1-85.7) 147+ ~32 weeks 


Delta 
specifically^ 


BNT162b2 Documented infection 
 


73.3 (63.6-80.4) 28-63 7 weeks 


17.9 (-12.9-40.3) 147+ ~32 weeks 


81 Goldberg et al 
(October 27, 2021) 
 


Israel Retrospective 
cohort 


9,395,923 adults 
(16+) in Israel 


Delta^ Excluded BNT162b2 Documented infection, 
16-39 y fully vaccinated 
May 2021 (~2 mos prior) 


80 (75-84) 55-98 13 weeks 



https://www.mattioli1885journals.com/index.php/actabiomedica/article/view/11896/10087

https://www.sciencedirect.com/science/article/pii/S0264410X21015802?via%3Dihub

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.38.2100833

https://www.nejm.org/doi/10.1056/NEJMoa2114114

https://www.nejm.org/doi/10.1056/NEJMoa2114228
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


[Update to Aug 25  
preprint] 
 
Note: See Duration of 
Protection Table for 
further context  


Documented infection, 
16-39 y fully vaccinated 
Jan 2021 (~6 mos prior) 


55 (50-60) 168-203 28 weeks 


Documented infection, 
40-59 y fully vaccinated 
May 2021 (~2 mos prior) 


83 (75-88) 55-98 13 weeks 


Documented infection, 
40-59 y fully vaccinated 
Jan 2021 (~6 mos prior) 


57 (53-61) 168-203 28 weeks 


Documented infection, 
60+ y fully vaccinated 
May 2021 (~2 mos prior) 


82 (70-89) 55-98 13 weeks 


Documented infection, 
60+ y fully vaccinated  
Jan 2021 (~6 mos prior) 


57 (52-62) 168-203 28 weeks 


Severe disease,  
40-59 y fully vaccinated 
Mar 2021 (~4 mos prior) 


98(94-99) 109-159 22 weeks 


Severe disease,  
40-59 y fully vaccinated 
Jan 2021 (~6 mos prior) 


93 (86-97) 168-203 28 weeks 


Severe disease,  
60+ y fully vaccinated  
Mar 2021 (~4 mos prior) 


92 (87-95) 109-159 22 weeks 


Severe disease,  
60+ y fully vaccinated  
Jan 2021 (~6 mos prior) 


85(81-88) 168-203 28 weeks 


80# Tartof et al*  
(October 16, 2021) 
 
[Update to Aug 23 
preprint] 


USA Retrospective 
cohort 


3,436,957 
members (12+) of 
Kaiser 
Permanente 
Southern 
California 
healthcare 
system  


Epsilon (Jan-
Mar), Alpha 
(Apr-May), 
Delta (Jun-
Jul)^ 


Included BNT162b2 Documented infection 73 (72-74) 7+ ~29 weeks 


88 (86-89) 7-36 ~3 weeks 


47 (43-51) 157+ ~29 weeks 


Hospitalization 90 (89-92) 7+ ~29 weeks 


87 (82-91) 7-36 ~3 weeks 


88 (82-92) 157+ ~29 weeks 


Delta 
specifically^ 


Documented infection 
 
 


75 (71-78) 7+ ~29 weeks 


93 (85-97) 7-36 ~3 weeks 


53 (39-65) 127+ ~29 weeks 


Hospitalization 93 (84-96) 7+ ~29 weeks 



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02183-8/fulltext
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Non-Delta 
variants 
specifically^ 


Documented infection 
 
 


91 (88-92) 7+ ~29 weeks 


97 (95-99) 7-36 ~3 weeks 


67 (45-80) 127+ ~29 weeks 


Hospitalization 95 (90-98)  ~29 weeks 


79 Prasad et al  
(August 19,2021) 


USA Retrospective 
cohort  


3,104 surgery 
patients and 
7,438 propensity-
matched controls  


Non-VOCⴕⴕ  Included  BNT162b2 or  
mRNA-1273 


Post-operative 
documented infection  


91 (56-99) 14+ ~8 weeks 


78 Pouwels et al*  
(October 14, 2021) 
 
[Update to Aug 18 
preprint] 


UK  Prospective 
cohort  


384,543 
individuals aged 
18 years or older 
 


Alpha^ 
(December -
May) 


Included BNT162b2 Documented infection 78 (68-84) 14+ ~28 weeks 


Ct<30  94 (91-96) 


AZD1222 Documented infection 79 (56-90) 


Ct<30  86 (71-93) 


358,983 
individuals 
 


Delta^  
(May -
August) 


BNT162b2 Documented infection 80 (77-83) 


Ct<30  84 (82-86) 


AZD1222 Documented infection 67 (62-71) 


Ct<30  70 (65-73) 


77 Tenforde et al*  
(November 4, 2021) 
 
[Update to Aug 18 
MMWR) 


USA Test-negative 
case control  


4513 hospitalized 
adults (18+)  


Alpha and 
Delta^ 


Included BNT162b2 Hospitalization, all 81 (77-84) 14+ ~30 weeks 


85 (82-88) 14-120 ~15 weeks 


64 (51-73) 120+ ~30 weeks 


mRNA-1273 Hospitalization, all 89 (86-92) 14+ ~28 weeks 


91 (87-93) 14-120 ~15 weeks 


85 (77-91) 120+ ~28 weeks 


BNT162b2 or 
mRNA-1273 


Hospitalization,  
Immunocompetent 


90 (87-91) 14+ ~30 weeks 


Hospitalization, 
Immunocompromised  


51 (31-65) 


Alpha 
specifically^  


BNT162b2 or 
mRNA-1273 


Hospitalization, all  90 (84-94) 


Delta 
specifically^  


Hospitalization, all  86 (79-90) 


76 Chin et al*  (January 
27, 2022) 
 
[Published version of 
August 18, 2021 
preprint] 


USA Retrospective 
cohort 


60,707 
incarcerated 
people in 
California prisons 


Non-VOC^ Excluded BNT162b2 or 
mRNA-1273 


Documented infection, 
all 


97 (88-99) 14+ ~5 weeks 


Documented infection, 
cohort at moderate/high 
risk for severe COVID-19 


92 (74-98) 


mRNA-1273 Documented infection, 
all 


96 (67-99) 



https://journals.lww.com/annalsofsurgery/Abstract/9000/COVID_19_Vaccination_Associated_with_Reduced.93314.aspx

https://www.nature.com/articles/s41591-021-01548-7

https://jamanetwork.com/journals/jama/fullarticle/2786039

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab1032/6515675?login=false
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


75 Nanduri et al 
(August 18,2021) 
 


USA Retrospective 
cohort 


10,428,783 
residents of 
skilled nursing 
facilities 


Non-VOC and 


Alphaⴕⴕ (Pre-


Delta 
circulation) ^ 


Unknown BNT162b2 Documented infection 74.2 (69–78.7) 14+ ~16 weeks 


mRNA-1273 74.7(66.2-81.1) 
 


Alphaⴕⴕ 


(Delta 
circulating 
but not 
dominant) ^ 


BNT162b2 Documented infection 66.5 (58.3-73.1) ~22 weeks 


mRNA-1273 70.4 (60.1-78.0) 


Delta^ 
 


BNT162b2 Documented infection 52.4 (48–56.4) ~28 weeks 


mRNA-1273 50.6 (45–55.7) 


74# Tang et al*  
(November 2, 2021) 
 
[Update to Aug 11 
preprint] 


Qatar Test-negative 
case control  


Cases with 
confirmed Delta 
(~2800 per 
analysis) or Beta 
infection and 
matched controls 
(~11,200) among 
residents of Qatar 
of all ages 


Delta 
specifically^ 


Included BNT162b2 Documented infection 50.6 (45.4-55.3) 14+ ~25 weeks 


mRNA-1273 72.0 (66.1-76.9) 


BNT162b2 Severe, critical, or fatal 
disease 


94.1 (85.9-97.6) 


mRNA-1273 96.1 (71.4-99.5) 


BNT162b2 Symptomatic COVID-19 44.4 (37.0-50.9) 


mRNA-1273 73.9 (65.9-79.9) 


BNT162b2 Asymptomatic COVID-19 46.0 (32.3-56.9) 


mRNA-1273 53.6 (33.4-67.6) 


Beta 
specifically^ 


BNT162b2 Documented infection 74.3 (70.3-77.7) 


mRNA-1273 80.8 (69.0-88.2) 


BNT162b2 Severe, critical, or fatal 
disease 


92.7 (81.5-97.1) 


mRNA-1273 100.0 (CI omitted 
due to zero events 
among vaccinated) 


73 Qatar Excluded Documented infection 46.6 (0.0-73.7) 14+ ~17 weeks 



http://dx.doi.org/10.15585/mmwr.mm7034e3

https://www.nature.com/articles/s41591-021-01583-4#Tab4
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Chemaitelly et al 
(August 9, 2021) 


Retrospective 
cohort 


782 kidney 
transplant 
recipients 


Alpha and 
Beta^ 


BNT162b2 and 
mRNA-1273 


66.0 (21.3-85.3) 42+ 


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  
(August 9, 2021) 


USA Retrospective 
cohort 


77,607 adults  Alpha and 
Delta ^ 


Excluded BNT162b2 Documented infection  76 (69-81) 14+ ~ 26 weeks  


Hospitalization  85 (73-93) 


ICU admission  87 (46-98.6) 


mRNA-1273 Documented infection  86 (81-90.6) 


Hospitalization  91.6 (81-97) 


ICU admission  93.3 (57-99.8) 


71 de Gier et al* (August 
5, 2021) 


Netherlands Retrospective 
cohort 


184,672 
household and 
other close 
contacts (aged 
18+) of 113,582 
index cases (aged 
18+)  


Alpha^ Unknown AZD1222 Documented infection 
among household 
contacts (adj. for 
vaccination status of 
index case) 


87 (77-93) 7+ ~15 weeks 


BNT162b2 65 (60-70) 


mRNA-1273 91 (79-97) 


Ad26.COV2.S 12 (-71-54) 14+ 


70 Lefèvre et al (July 
31,2021) 


France Retrospective 
cohort 


378 LTCF 
residents 


Beta 
specifically^ 


Included BNT162b2 Documented infection 49 (14-69) 7+ ~16 weeks 


Hospitalization and 
death  


86 (67-94) 


69 Alali et al  
(July 29,2021) 


Kuwait Retrospective 
cohort 


3,246 HCWs  Alpha^ Excluded BNT162b2 Documented infection 94.5 (89.4-97.2) 7+ ~18 weeks  


68 Gram et al* 
(December 17, 2021) 
 
[Published version of 
July 28 pre-print] 


Denmark Retrospective 
cohort 


5,542,079 adults  Alpha^ Excluded Heterologous: 
AZD1222 (1st 
dose) 
BNT162b2 or 
mRNA-
1273(2nd dose) 


Documented infection 88 (83-92) 14+ ~20 weeks 


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+ 


77 (56-88) 14+, dose 
interval 19-29 
days 


~16 weeks 


90 (83-94) 14+, dose 
interval 65-84 
days 


Documented infection,  
65-79 y 


77 (66-85) 14+, dose 
interval 19-29 
days 


89 (86-92) 14+, dose 
interval 65-84 
days 



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

https://www.nature.com/articles/s41467-021-27410-5.pdf
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Documented infection,  
50-64 y 


  
88 (67-96) 


14+, dose 
interval 19-29 
days 


92 (91-94) 14+, dose 
interval 65-84 
days 


AZD1222 Documented infection,  
80 y+ 96(68-99) 


14+, dose 
interval 45-64 
days 


82 (68-89) 14+, dose 
interval 65-84 
days 


Documented infection,  
65-79 y 


73 (25-90) 14+, dose 
interval 30-44 
days 


74 (69-79) 14+, dose 
interval 65-84 
days:  


Documented infection,  
50-64 y 
 
 


55 (34-69) 14+, dose 
interval 30-44 
days 


77 (74-79) 14+, dose 
interval 65-84 
days 


66 Kissling et al (July 
22,2021) 


UK, France, 
Ireland, 
Netherlands
, Portugal, 
Scotland, 
Spain, 
Sweden  


Test-negative  592 cases and 
4,372 controls 
aged 65+ 


Alpha^ Excluded BNT162b2 Symptomatic COVID-19 87(74-93) 14+ ~16 weeks  


65# Carazo et al* 
(August 30, 2021) 
[Update to July 22 
preprint] 


Canada Test-negative 
case control 


5316 cases and 
53,160 test 
negative controls 
among HCWs 


Non-VOC and 
Alpha^ 


Excluded BNT162b2  Documented infection 85.5 (80.4-89.3) 7+ ~20 weeks 


Symptomatic COVID-19 92.2 (87.8-95.1) 


mRNA-1273 Documented infection 84.1 (34.9-96.1) 7+ 


Alpha 
specifically^ 


Excluded BNT162b2 and 
mRNA-1273 


Documented infection 92.6 (87.1-95.8) 7+ 


Non-VOC 
specifically^ 


Excluded BNT162b2 and 
mRNA-1273 


Documented infection 86.5 (56.8-95.8) 



https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.29.2100670

https://doi.org/10.1093/cid/ciab739
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


64 Hitchings et al 
(October 28, 2021) 
[Update to July 22 
preprint] 


Brazil Test-negative 
case control 


30,680 matched 
pairs of adults 
aged 60+ in Sao 
Paolo, Brazil 


Gamma^ Included 
(except in 
previous 
90 days) 


AZD1222 Symptomatic COVID-19 77.9 (69.2-84.2) 14+ ~9.5 weeks 


Hospitalization 87.6 (78.2-92.9) 


Death 93.6 (81.9-97.7) 


63 Kim et al* (September 
8, 2021)  
[Update to July 22 
preprint] 


USA Test-negative 
case control 


812 US adults 
aged 16+ with 
COVID-19-like 
illness 


Non-VOC and 


Alphaⴕⴕ 


Unknown BNT162b2 and 
mRNA-1273 


Symptomatic COVID-19 91 (83-95) 14+ ~18.5 weeks 


62# Lopez Bernal et al* 
(July 21, 2021) 


UK Test-negative 
case control 


19,109 cases and 
171,834 test 
negative controls 
aged 16+ 


Alpha 
specifically^ 
 


Excluded BNT162b2 Symptomatic COVID-19 93.7 (91.6–95.3) 14+ ~17 weeks 


AZD1222 Symptomatic COVID-19 74.5 (68.4–79.4) 


Delta 
specifically^ 
 
 


BNT162b2 Symptomatic COVID-19 88.0 (85.3–90.1) 
 


AZD1222 Symptomatic COVID-19 67.0 (61.3–71.8) 


61 Butt et al* (July 20, 
2021) 


USA Test-negative 
case control 


54,360 
propensity-
matched pairs of 
veterans 


 


Original and 


Alpha ⴕⴕ 


Excluded BNT162b2 and 
mRNA-1273 


Documented infection 97.1 (96.6-97.5) 7+ ~6.5 weeks 


BNT162b2 Documented infection 96.2 (95.5-96.9) 


mRNA-1273 Documented infection 98.2 (97.5-98.6) 


60 Layan et al* 
(March 03, 2022) 
[Published version of  
July 16,2021 preprint] 


Israel  Prospective 
cohort  


215 index cases 
and 687 
household 
contacts (HHCs) 
from 210 Israeli 
households 


 


Original and 
Alpha¶ 


Included  BNT162b2 Documented infection 
among HHCs vaccinated 
and not isolated 
(relative to HHCs not 
vaccinated and not 
isolated) 


79 (56-92) 7+ ~12 weeks 


59 Balicer et al* 
(September 7,2021) 
[Update to July 12 
preprint] 


Israel  Prospective 
Cohort  


21722 pregnant 
women  


Original and 
Alpha^ 


Excluded BNT162b2  
 
 


Documented infection 96 (89-100) 7-56 ~18 weeks  


Symptomatic COVID-19 97 (91-100) 


Hospitalization 89 (43-100) 


58 Butt et al* 
(October 7, 2021)  
 
[Update to June 22 
preprint] 


Qatar Retrospective 
cohort 


814pregnant 
women 


Alpha and 
Beta^ 


Excluded BNT162b2  Documented infection 87.7 (43.5-97.3) 14+ ~17 weeks  


mRNA-1273 100.0 (0-100.0) 



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://pubmed.ncbi.nlm.nih.gov/34280332/

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
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


57 Prunas et al* 
(January 27, 2022) 
 
[Update to July 16, 
2021 preprint] 


Israel Retrospective 
cohort 


2,472,502 Israeli 
individuals from 
1,327,647 
households 


Original and 
Alpha¶ (pre-
Delta^) 


Excluded  BNT162b2 Documented infection 
among household 
contacts 


89.4 (88.7-90) 10-90 ~11 weeks 


58.3 (45.8-67.9) 90+ ~26.5 weeks 


Delta^ 72 (65.9-77) 10-90 ~11 weeks 


40.2 (37.6-42.6) 90+ ~26.5 weeks 


56 Whitaker et al* 
(January 2, 2022)  
 
[Update to July 9,2021 
preprint] 


UK Prospective 
cohort  


5,591,142 
patients reporting 
to 718 English 
general practices  


Alpha^ Included BNT162b2 Symptomatic COVID-19: 
Ages 16-64  


48.6 (-61.5-83.7) 14-69 ~8 weeks  


Symptomatic COVID-19: 
Ages 65+ 


84.7 (77.7-89.5) 


Immunosuppressed 59.6 (-35.5-86.3) 


AZD1222 Symptomatic COVID-19: 
Ages 16-64  


67.9 (-1.1-89.8) 


Symptomatic COVID-19: 
Ages 65+ 


81.7 (59.6-91.7) 


Symptomatic COVID-19: 
Immunosuppressed 


60.0 (-63.6-90.2) 


55 John et al* 
(July 13,2021) 


USA Retrospective 
cohort  


40,074 patients 
with cirrhosis 
within Veterans 
Health 
Administration, 
propensity 
matched 


Original and 


Alpha ⴕⴕ 


Excluded BNT162b2 and 
mRNA-1273 


Documented infection 78.6 (25.5-93.8) 7+ ~10 weeks  


Hospitalization 100.0 (99-100) 


COVID-19 related death  100.0 (99-100) 


54 Bertollini et al  
(July 13, 2021) 


Qatar  Prospective 
cohort  


10,092 matched 
pairs of Qatari 
adults arriving at 
an international 
airport.  


Original, 
Alpha and 


Beta^ 


Included BNT162b2 and 
mRNA-1273 


Documented infection  78 (72-83) 14+ ~4 weeks  


52# Chemaitelly et al* 
(July 9, 2021) 


Qatar Test-negative 
case-control 


25,034 matched 
pairs of adults 


Alpha 


specifically^ 


Unknown mRNA-1273 
 


Documented infection 100.0 (CI omitted 
since there were 
no events among 
vaccinated 
persons) 


14+ 13 weeks 


52,442 matched 
pairs of adults 


Beta 
specifically^ 


Unknown mRNA-1273 
 


Documented infection 96.0 (90.9-98.2) 



https://www.science.org/doi/full/10.1126/science.abl4292

https://www.journalofinfection.com/article/S0163-4453(21)00664-2/fulltext

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2782121

https://jamanetwork.com/journals/jama/fullarticle/2781112

https://www.nature.com/articles/s41591-021-01446-y





     


88 | P a g e  
 


No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


4,497 matched 
pairs of adults  


Alpha and 
Beta^ 


Unknown mRNA-1273 
 


Severe, critical or fatal 
disease 


89.5 (18.8-98.7) 


Symptomatic infection 98.6 (92.0-100) 


Asymptomatic infection 92.5 (84.8-96.9) 


Retrospective 
cohort 


2520 vaccinated 
and 73,853 
unvaccinated, 
antibody-
negative controls 


Alpha 
specifically^ 


Excluded mRNA-1273 Documented infection 100.0 (82.5-100.) 14+ 13 weeks 


Beta 
specifically ^ 


Excluded mRNA-1273 Documented infection 87.8 (73.4-95.5) 


51# Tenforde et al*  
(August 6, 2021) 
[Update to July 8 
preprint] 


USA Test-negative 
case-control 


1212 hospitalized 
adults from 18 
hospitals 


Original and 
Alpha^ 
 


Included BNT162b2/ 
mRNA-1273 


Hospitalization  86.6 (79.0-91.4) 14+ ~2 weeks  


BNT162b2 84.7 (74.1-91.0) 


mRNA-1273 88.9 (78.7-94.) 


Alpha^ Included BNT162b2/ 
mRNA-1273 


92.1 (82.3-96.5) 


50 Jara et al  
(July 7,2021) 


Chile Prospective 
cohort  


10,187,720 
adults  
 


Alpha and 
Gamma^ 


Excluded CoronaVac Documented infection 65.9 (65.2-66.6) 14+ 8 weeks  


Hospitalization 87.5 (86.7-88.2) 


ICU admission  90.3 (89.1-91.4) 


Death  86.3 (84.5-87.9) 


49# Nasreen et al* 
(February 7,2022)  
 
[Published version of 
September 30  
preprint] 


Canada  Test-negative 
Case Control  


682,071 
symptomatic 
community-
dwelling 
individuals (age 
16+) in Ontario 


Non-VOC 
specifically^ 


Excluded  
Unknown 


BNT162b2 Symptomatic infection 92 (87-95) 14+ ~28 weeks 


Hospitalization or death 97 (88-99) 


mRNA-1273 Symptomatic infection 98 (83-100) ~25 weeks 


Hospitalization or death 100 (no CI 
provided) 


AZD1222 Symptomatic infection 100 (no CI 
provided) 


~3 weeks 


Hospitalization or death 100 (no CI 
provided) 


Alpha 
specifically^ 


BNT162b2 Symptomatic infection 88 (86-90)  ~28 weeks 


Hospitalization or death 96 (94-97)  


mRNA-1273 Symptomatic infection 92 (87-95) ~25 weeks 


Hospitalization or death 95 (92-97) 


AZD1222 Symptomatic infection 87 (47-97) ~3 weeks 


Hospitalization or death 92 (41-99)  


BNT162b2 Symptomatic infection 86 (0-98) ~28 weeks 



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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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Beta 
specifically^ 


Hospitalization or death 92 (39-99) 


mRNA-1273 Symptomatic infection 100 (no CI 
provided)  


~25 weeks 


Hospitalization or death 100 (no CI 
provided)  


AZD1222 Symptomatic infection 100 (no CI 
provided) 


~3 weeks 


Gamma 
specifically^ 


BNT162b2 Symptomatic infection 90 (76-96) ~28 weeks 


Hospitalization or death 94 (59-99) 


mRNA-1273 Symptomatic infection 100 (no CI 
provided) 


~25 weeks 


Hospitalization or death 100 (no CI 
provided) 


AZD1222 Symptomatic infection 100 (no CI 
provided) 


~3 weeks 


Hospitalization or death 100 (no CI 
provided) 


Delta 
specifically^ 


BNT162b2 Symptomatic infection 92 (89-94)) ~28 weeks 


Hospitalization or death 98 (96-99) 


mRNA-1273 Symptomatic infection 94 (90-97) ~25 weeks 


Hospitalization or death 98 (93-100)  


AZD1222 Symptomatic infection 88 (68-96) ~3 weeks 


Hospitalization or death 90 (67-97) 


48 Baum et al* 
(November 18,2021) 
 
[Update to June 28 
preprint] 
 


Finland  Prospective 
cohort  


Two study 
cohorts: 901,092 
Finnish elderly 
aged 70 years 
and 774,526 
chronically ill 
aged 16-69 years  


Original and 
Alpha^ 


Excluded  BNT162b2 & 
mRNA-1273  
(elderly 
cohort) 


Documented infection  75 (65-82) 7+ 16 weeks  


Hospitalization  93 (70-98) 


BNT162b2 & 
mRNA-1273 
(Chronically ill 
cohort) 


Documented infection 77 (65-85) 


Hospitalization 90 (29-99) 


47 Saciuk et al* 
(December 30,2021) 
[Update to June 27, 
2021 preprint] 


Israel Retrospective 
cohort 


1.6 million 
members of 
Maccabi 
HealthCare HMO 
≥16 


Original and 
Alpha¶ 


Excluded BNT162b2 Documented infection 93.0 (92.6-93.4) 7+ 14 weeks 


Hospitalization 93.4 (91.9-94.7) 7+ 


Death 91.1 (86.5-94.1) 7+ 


46 Pawlowski et al.*  
(June 17, 2021) 


USA – Mayo 
Clinic 


Retrospective 
Cohort 
 


68,266  – 


propensity 


Original & 


Alpha ¥ 


Excluded BNT162b2  
 


Documented Infection 88.0 (84.2-91.0) ≥14 ~17 weeks 
(120 days) 


Hospitalization 88.3 (72.6-95.9) ≥14 



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
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


[Update to Feb. 18, 
2021 preprint] 


matched on, zip, # 


of PCRs, 


demographics  


ICU Admission 100.0 (18.7-100) ≥14 


mRNA-1273 Documented Infection 92.3 (82.4-97.3) ≥14 


Hospitalization 90.6 (76.5-97.1) ≥14 


ICU Admission 100.0 (17.9-100) ≥14 


45 Young-Xu et al 
(October 6, 2021)* 
 
[Update to Jul 14 
preprint] 


USA  Test negative 
case control  


77014 veterans 
aged 65+ within 
Veterans Health 
Administration 


Original and 


Alpha ⴕⴕ 


Excluded  BNT162b2 & 
mRNA-1273 


Documented infection  94 (92-95) 7+  ~8 weeks  


Hospitalization 89 (81-93) 


Death 98.5 (86.6-99.8) 


Asymptomatic infection  69.7 (47.7-82.5) 


Hospitalization  88.4 (74.9-94.7) 


Deaths  97.0 (91.7-98.9) 


43# Stowe et al  
(June 14, 2021) 


UK TND Case-
control 


Patients seeking 
emergency care 
services with 
subsequent 
hospitalization 


Alpha 
specifically^ 


Included BNT162b2 Hospitalization 95 (78-99) 14+ ~20 weeks 
(but most 
much less) 


AZD1222 86 (53-96) 


Delta 
specifically^ 


BNT162b2 96 (86-99) 


AZD1222 92 (75-97) 


42# Sheikh et al  
(June 14, 2021) 
 


Scotland TND Scottish 
population 


Alpha^  Unknown BNT162b2 Documented infection 92 (90–93)  14+ ~20 weeks 
(but most 
much less) 


Unknown AZD1222 Documented infection 73 (66–78) 14+ 


Delta^ Unknown BNT162b2 Documented infection 79 (75–82) 14+ 


Unknown  AZD1222 Documented infection 60 (53–66) 14+ 


41 Flacco, Maria et al*  
(June 10, 2021) 


Italy  Retrospective 
cohort  


245,226 
individuals  


Original and 


Alphaⴕⴕ 


Excluded   BNT162b2 Documented infection  98 (97-99) 14+ ~14 weeks 


Hospitalization  99 (96-100) 14+ 


Death  98 (87-100) 14+ 


39 Emborg et al. (June 2, 
2021) 
[Update of Houston-
Melms below] 


Denmark Cohort 46,101 long-term 
care facility 
(LTCF) residents, 
61,805 individuals 
65 years and 
older living at 
home but 
requiring 
practical help and 
personal care 
(65PHC), 98,533 
individuals ≥85 
years of age 
(+85), 425,799 


original & 
Alpha¶¶ 


Excluded BNT162b2 Documented infection 82 (79-84) >7 10 weeks 


COVID-Hospitalization 93 (89-96) >7 


COVID-Mortality 94 (90-96) >7 



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784769

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

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://www.medrxiv.org/content/10.1101/2021.05.27.21257583v1
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


health-care 
workers (HCWs), 
and 231,858 
individuals with 
comorbidities 
that predispose 
for severe COVID-
19 disease (SCD) 


38 Thompson et al* 
[updated on June 
30,2021] 
 


USA Cohort 3975 health care 
personnel, first 
responders, and 
other essential 
and frontline 
workers in 8 
locations in US 


Original Excluded BNT162b2 Documented infection 93 (78-98) 
 


≥14 13 weeks 


mRNA-1273 Documented infection 82 (20-96) 
 


≥14  


36 Khan et al  
(May 31, 2021) 


USA Retrospective 
cohort 


14,697 IBD 
patients in VA 
hospitals 


Unknown Included BNT162b2 & 
mRNA-1273 


Documented infection 69 (44-83) 
 


7+  


Hospitalization/death 49 (-36-81) 7+  


35 Martinez-Bas et al* 
(May 27, 2021) 


Spain Prospective 
Cohort 


20,961 close 
contacts of 
confirmed cases 


Alpha Excluded BNT162b2 Documented infection 65 (56-73) 14+ 
 


12 weeks 


Symptomatic infection 82 (73-88) 


Hospitalization 94 (60-99) 


34# Chung et al*  
(Aug 20, 2021) 
[Update to  July 26 
preprint] 


Canada Test negative 
design case 
control 


Adults (16+) in 
Ontario: 
53,270 cases 
270,763 controls 


Non-VOC^ Excluded BNT162b2 Symptomatic infection 91 (88-93) 
 


7+ 15 weeks 


Hospitalization and 
Death 


96 (82-99) 
 


0+ 


mRNA-1273 Symptomatic infection 94 (86-97) 
 


7+ 


Hospitalization and 
Death 


96 (74-100) 0+ 


Alpha 
specifically^ 


BNT162b2 & 
mRNA-1273 


Symptomatic infection 90 (85-94) 7+ 


Hospitalization and 
Death 


94 (59-99) 0+ 


Beta or 
Gamma 
specifically^ 


BNT162b2 & 
mRNA-1273 


Symptomatic infection 88 (61-96) 
 


7+ 


BNT162b2 & 
mRNA-1273 


Hospitalization and 
Death 


100 0+  


33 PHE  
(May 20, 2021) 


UK Test-negative 
case control 


≥65 years Alpha Excluded BNT162b2 Symptomatic infection 90 (82-95) ≥14  


AZD1222 Symptomatic infection 89 (78-94) ≥14  


32# Ranzani et al.* (Aug 
20, 2021) 


Brazil Test-negative 
case control 


22,177 70+ year 
olds in Sao Paulo 


Gamma^ Included Coronavac Symptomatic infection 46.8 (38.7-53.8) ≥14 
 


~10.5 weeks 



https://www.nejm.org/doi/10.1056/NEJMoa2107058

https://linkinghub.elsevier.com/retrieve/pii/S0016-5085(21)03066-3

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
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No. Reference (date) Country Design Population 
Dominant 
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History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


[update to Jul 21 
preprint] 


Hospitalization 
 


55.5 (46.5-62.9) 


Death 61.2 (48.9-70.5) 


31 Ismail et al. 
(May 12, 2021) 


UK Screening 
method 


13,907 ≥70  Alpha Included BNT162b2 Hospitalization in 80+ 93 (89-95) ≥14  


 


 
30 Pilishvili et al.* 


(May 14, 2021) 
US Test-negative 


case control  
HCP at 33 U.S. 
sites across 25 
U.S. states 


Unknown Excluded BNT162b2 & 
mRNA-1273 


Symptomatic infection 94 (87-97) ≥7  


29 Lopez-Bernal et al.*  
(May 13, 2021) 
[Update to Mar 1 
preprint] 


UK Test-negative 
case control 


156,930 UK 
population over 
age 70 


Alpha^ Included BNT162b2 
AZD1222 


Over 80 years: 
Symptomatic infection 


79 (68-86) ≥7  


28 Angel et al.* 
(May 6, 2021) 


Israel Retrospective 
cohort  


6710 HCWs at a 
single tertiary 
care center in  


Alpha¶ Excluded BNT162b2 Symptomatic 97 (94-99) >7 days  


Asymptomatic 86 (69-97)  


27# Abu-Raddad et al.* 
(July 8, 2021) 


Qatar Test-negative 
case-control  


Qatari adults  Alpha 
specifically^  


Unknown BNT162b2 CC Alpha documented 
infection 


90 (86-92) ≥14  


CC Alpha severe/fatal 
infection 


100 (82-100)  


Beta 
specifically^ 


CC Beta documented 
infection 


75 (71-79)  


CC Beta severe/fatal 
infection 


100 (74-100)  


Retrospective 
cohort 


 Qatari adults Alpha 
specifically^ 


Unknown BNT162b2 Cohort documented 
infection Alpha 


87 (82-91)  


Beta 
specifically^ 


Cohort documented 
infection Beta 


72 (66-77)  


26 Haas et al. * 
(May 5, 2021) 
[Update to Mar 24 
preprint] 


Israel  Retrospective 
cohort 


Israeli population 
≥16 years  


Alpha^ Excluded BNT162b2 Documented infection 95.3 (94.9-95.7) ≥7 days  


Asymptomatic infection 91.5 (90.7-92.2)  


Symptomatic infection 97.0 (96.7-97.2)  


Hospitalization 97.2 (96.8-97.5)  


Severe/ critical 
hospitalization 


97.5 (97.1-97.8)  


Death 96.7 (96.0-97.3)  



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

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.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00947-8/fulltext
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vaccinated 


25 Corchado-Garcia et 
al.*  
(November 2, 2021) 
 
[Update to April 30 
preprint] 


USA Retrospective 
cohort 


97,787 adults in 
the Mayo Clinic 
Network 


Alpha and 
Delta^ 


Excluded Ad26.COV2.S Documented infection 74.2 (64.9-81.6) ≥15   


24 Fabiani et al.* 
(Apr 29, 2021) 


Italy Retrospective 
cohort 


9,878 HCWs  Unknown Excluded BNT162b2 Documented infection 95 (62-99) ≥7 days  


Symptomatic infection 94 (51-99)  


22 Tenforde et al.* 
(Apr 28, 2021) 


 


 


 


 


USA Test-negative 
case-control 


Hospitalized 
adults ≥65 years  


Original and 
Alpha¥ 


Unknown BNT162b2 & 
mRNA-1273 
 


Hospitalization  94 (49-99) ≥14 days   


21 Goldberg et al.* 
(March 30, 2022) 
 
[Update to Apr 24, 
2021 preprint] 


Israel Prospective 
cohort 


5,600,000+ 
individuals ≥16 
years 


Alpha^ Excluded BNT162b2 Documented infection 94.5 (94.3-94.7)  ≥14 days ~8 weeks 


Hospitalization 95.8 (95.2-96.2) 


Severe disease 96.3 (95.7-96.9) 


Death 96 (94.9-96.9) 


20 Pritchard et al.*  
(Jun 9, 2021) [Update 
to Apr 23 preprint] 


UK Prospective 
cohort 


373,402 
individuals ≥16 
years 


Alpha & 
Original^ 


Excluded BNT162b2 Documented infection 80 (74-85) ≥0 days  


Symptomatic disease 95 (91-98)  
AZD1222 Documented infection 79 (65-88)  


Symptomatic disease 92 (78-97)  
18 Hall et al.* 


(Apr 23, 2021) 
[Update to Feb 21 
preprint] 


UK – SIREN 
study 


Prospective 
Cohort  
(Person-time) 


23,324 healthcare 
workers 


Alpha^  Excluded BNT162b2   Documented infection 86 (76-97) ≥7  


17 Mason et al.* 
(October 18, 2021) 
[Update to Apr 22 
preprint] 


UK - England Case-control 170,226 80-83-
year-olds  
 


Alpha^ Excluded BNT162b2 
 


Documented infection 70 (55- 80) 35-41  


Hospitalization 75 (52-87) 35-41  


Emergency visit 79(60-90) 


16 Bjork et al.* 
(September 29, 2021)  
[Update to Apr 21 
preprint] 


Sweden  Retrospective 
cohort  


805,741 Swedish 
adults aged 18-64 
years 


Original & 
Alpha^ 


Unknown BNT162b2 Documented infection  86 (72-94) ≥7 4 weeks 


14 Andrejko et al.*  
(Jul 20, 2021) 
[update to May 25 
preprint] 


USA Test-negative 
case control  


1023 California 
adults ≥18 years 


B.1.427/ 
B.1.429 & 
Alpha^ 


Excluded  BNT162b2 & 
mRNA-1273 


Documented infection 87.4 (77.2-93.1) 
 


≥15 ~14 weeks 


Asymptomatic infection 68.3 (27.9-85.7) ≥15 



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://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

https://www.nature.com/articles/s41591-021-01410-w

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://doi.org/10.1093/cid/ciab640





     


94 | P a g e  
 


No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


Symptomatic infection 91.3 (79.3-96.3) ≥15 


Hospitalization  100 ≥15 


BNT162b2 Documented infection 87.0 (68.6-94.6) ≥15 


mRNA-1273 Documented infection 86.2 (68.4-93.9) ≥15 


13 Regev-Yochay et al.* 
( July 7,2021) 
[Update to April 9 
preprint] 


Israel  Prospective 
cohort 


3578 HCWs in 
one Israeli health 
system  


Alpha¶ Included BNT162b2 Asymptomatic infection  65 (45-79) ≥11  


Asymptomatic infection 
presumed infectious 
(Ct< 30) 


70 (43-84) ≥11  


Symptomatic infection 90 (84-94) ≥11  


Symptomatic infection 
presumed infectious 
(CT<30)  


88 (80-94) ≥11  


11 Thompson et al.* 
(Mar 29, 2021) 


USA Prospective 
cohort 


3,950 healthcare 
workers in eight 
US sites 


Original¥ Excluded BNT162b2 &  
mRNA1273 


Documented infection 90 (68-97) ≥14  


6 Tande et al.* 
(Mar 10, 2021) 


USA – Mayo 
Clinic 


Retrospective 
Cohort 


Asymptomatic 
screening of 
39,156 patients: 
pre-surgical, pre-
op PCR tests 


original¥ Included BNT162b2 & 
mRNA-1273 


Asymptomatic infection 80 (56-91) >0  


BNT162b2 Asymptomatic infection 80 (56-91) >0  


5 Mousten-Helms et al.  
(Mar 9, 2021) 


Denmark Retrospective 
Cohort 


Long term care 
facilities in 
Denmark - 39,040 
residents, 
331,039 staff 


original & 
Alpha¶¶ 


Excluded BNT162b2 LTCF Resident: 
Documented Infection 


64 (14-84) >7  


LTCF Staff: 
Documented Infection 


90 (82-95) >7  


3 Dagan et al.* 
(Feb. 24, 2021) 


Israel – 
Clalit Health 
System 


Retrospective 
Cohort 


596,618 – 
matched on 
demographics, 
residence, clinical 
characteristics 


original & 
Alpha^  


Excluded BNT162b2 Documented infection 92 (88-95) >7   


Symptomatic infection 94 (87-98) >7  


Hospitalization 87 (55-100) >7  


Severe disease 92 (75-100) >7  



https://www.sciencedirect.com/science/article/pii/S2666776221001277?via%3Dihub

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://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.nejm.org/doi/10.1056/NEJMoa2101765
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No. Reference (date) Country Design Population 
Dominant 
Variants 


History 
of COVID 


Vaccine         
Product Outcome Measure 


Primary Series 
VE  


% (95% CI) 
Days post 
Final dose 


Max 
Duration of 
follow up 
after fully 
vaccinated 


2 Public Health England 
– Feb. 
(Feb. 22, 2021) 


UK - England Screening 
Method 


43,294 cases, 
with England as 
source 
population 


Alpha^ Included BNT162b2 Over 80 years: 
Symptomatic infection 


88 (84-90) 7  


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 1st dose are prior to receiving dose 2. 


‡Unclear if 1st dose VE estimates includes any individuals who received a second dose. 
*Manuscripts with an asterisk (*) are peer-reviewed publications.  
^Indicates 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 
¶¶Denmark 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) 
ⴕⴕBased 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.  
XXVE estimate presented with 99% CIs. 
XXXVE estimates are not adjusted for calendar time.  


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 and without the clinical outcome under investigation and with and without vaccination (i.e. a proper 


comparison group). This excludes case only studies (e.g., impact studies and studies of risk of progression to severe disease).   


Exceptions: transmission studies which evaluate VE against secondary infection from vaccinated and unvaccinated SARS-CoV-2 cases 


only and booster dose VE studies in which the reference group is persons having completed primary series vaccination. 


• 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 



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.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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• VE must be for a single vaccine schedule schedule (i.e. every individual included contributing to a VE estimate must have received the 


same vaccine(s) in the same order). The exceptions are for 1) studies assessing the combined VE of BNT162b2 (Pfizer) and mRNA-1273 


(Moderna) vaccines, 2) second or third booster dose studies, and 3) studies of vaccine effectiveness against transmission (due to the 


scarcity of transmission studies). 


• No significant bias that likely affects results  


• Cannot include persons receiving their final dose in the past 0-12 days in the unvaccinated comparison group (or in the primary series 


comparison group if evaluating relative VE of a booster dose). 


• Cannot calculate VE by comparing the vaccinated group to itself early post vaccination (e.g. day 14-28 vs day 0-13). 


• Must include VE of complete primary series or booster dose vaccination (e.g. single dose VE of two or three dose vaccines not 


included). 


1.2 VE Studies that do not meet criteria (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. doi: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 



https://www.inspq.qc.ca/sites/default/files/publications/3111-vaccine-effectiveness-strategy-vaccination-shortage-covid19.pdf

https://www.inspq.qc.ca/sites/default/files/publications/3111-vaccine-effectiveness-strategy-vaccination-shortage-covid19.pdf

https://github.com/dviraran/covid_analyses/blob/master/Aran_letter.pdf
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9. Zaqout A, Daghfal J, Alaqad I, 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/S1473-3099(21)00224-3. 


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 
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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/react1_r12_preprint.pdf 


23. Ben-Dov IZ, 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. doi: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. 


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):e2115985. 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/ofid/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. 


doi: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 mRNA 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. 



https://spiral.imperial.ac.uk/bitstream/10044/1/89629/2/react1_r12_preprint.pdf
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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 24. 


doi: https://doi.org/10.1101/2021.04.07.21255081  


37. Knobel P, Serra C, Grau S, et al. COVID-19 mRNA vaccine effectiveness in asymptomatic healthcare workers [published online 


ahead of print, 2021 Jun 24]. Infect Control Hosp Epidemiol. 2021;1-7. doi:10.1017/ice.2021.287 


38. Kale P, Bihari C, Patel N, et al. Clinicogenomic analysis of breakthrough infections by SARS CoV2 variants after ChAdOx1 nCoV-19 


vaccination in healthcare workers. medRxiv, Published online 2021:2021.06.28.21259546.  doi: 10.1101/2021.06.28.21259546  
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 3. 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


25 Martinez-Baz et al*  
(January 25, 2023) 


Spain Prospective 
cohort 


40,339 close 
contacts of 
21,879 index 
cases (18+ y) in 
Navarre 


Delta^ Excluded BNT162b2, 
mRNA-1273, 
AZD1222, or 
Ad26.COV2.S 


Transmission to 
unvaccinated 
social contacts 


47 (29-60) 14+ ~43 weeks 


Transmission to 
unvaccinated 
household 
contacts 


13 (-6-29) 


Delta 
specifically^ 


Transmission to 
unvaccinated 
social contacts 


45 (16-64) 


Transmission to 
unvaccinated 
household 
contacts 


19 (-18-45) 


Alpha^ Transmission to 
unvaccinated 
social contacts 


44 (-36-77) ~21.5 weeks 


Transmission to 
unvaccinated 
household 
contacts 


24 (-41-59) 


Alpha 
specifically^ 


Transmission to 
unvaccinated 
social contacts 


-22 (-198-50) 


Transmission to 
unvaccinated 
household 
contacts 


-55 (-191-17) 


24 Park et al*  
(November 28, 2022) 


South Korea Retrospective 
cohort 


4450 index cases 
and their 10,382 
household 
contacts 


Omicron 
specifically^ 


Unknown BNT162b2 or 
mRNA-1273 


Transmission to 
household 
contacts 


64 (49-75) 14-90 ~42 weeks 


27 (-1-47) >90 


Delta 
specifically^ 


37 (26-47) 14-90 


37 (23-48) >90 



https://www.sciencedirect.com/science/article/pii/S1876034123000278?via%3Dihub#sec0060

https://ophrp.org/journal/view.php?doi=10.24171/j.phrp.2022.0243
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# 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


23 Muadchimkaew et al* 
(September 27, 2022) 


Thailand Case control 408 index cases 
and 1178 
household 
contacts 


Alpha, Delta^ Unknown CoronaVac, 
BBIBP-CorV, or 
AZD1222 


Transmission to 
household 
contacts 


23.6 (14.0-33.1) 14+ ~26 weeks 


CoronaVac 69 (3-90) 14-90 ~26 weeks 


22 Summer et al* (August 9, 
2022) 


USA Prospective 
cohort  


61 participants in 
61 households 


Non-VOC, 
Alpha and 
Delta^ 


Included  BNT162b2, 
mRNA-1273, or 
Ad26.COV2.S 


Transmission to 
household 
contacts from 
infected cases 


56 (-157-94) 14+ ~39 weeks  


21 Lopez-Munoz et al*  
(August 29, 2022) 


Spain Prospective 
cohort 


227 symptomatic 
index cases and 
466 household 
contacts in 
Barcelona 


Omicron^ Included AZD1222, 
BNT162b2, 
mRNA-1273, 
Ad26.COV2.S 
 
Note: includes 
some 1-dose 
and 3-dose 
recipients 


Transmission to 
household 
contacts 


-2.0 (-400-74.4)   


Delta^ -233 (-900 to -
25) 


  


20 Tadesse et al* 
(November 26, 2022) 
[Published version of 
August 22, 2022 preprint] 


Philippines  Prospective 
cohort  


154 index cases 
and 384 
household 
contacts  


Delta^ Included  SCB-2019 Symptomatic 
infection in close 
contacts 


84 (28-97) 14+ ~ 21 weeks  


19 McCormick et al*  
(August 5,2022) 


USA Prospective 
cohort 


127 households 
and 449 
individuals  


Alpha^ Included  BNT162b2, 
mRNA-1273, or 
Ad26.COV2.S 


Documented 
infection of close 
contacts 


60 (-3-84) 14+ ~14 weeks  


18 Tan et al*  
(January 3, 2023) 


[Update to Nov 8, 2022 
preprint] 


USA Retrospective 
cohort 


1226 index cases 
and their close 
contacts among 
residents of 35 
prisons in 
California 


Omicron^ Included BNT162b2, 
mRNA-1273, or 
Ad26.COV2.S 


Documented 
infection of close 
contacts 


21.5 (9.9-31.7) 14+ ~69 weeks 


17 Braeye et al* (May 11, 
2022) 


Belgium Retrospective 
cohort 


123,409 index 
cases and 
139,140 contacts 
among women 
aged 45-64 


Alpha^ Excluded BNT162b2 Documented 
infection of high 
risk exposure 
contacts 


71 (68-74) 7-57 ~28.5 weeks 


mRNA-1273 76 (72-79) 14-64 


Ad26.COV2.S 44 (41-48) 21-71 


AZD1222 53 (49-57) 14-64 


Delta^ BNT162b2 46 (44-48) 7-57 


34 (32-35) 157-207 


mRNA-1273 51 (48-54) 14-64 


48 (47-50) 164-214 


Ad26.COV2.S 25 (23-27) 21-71 



https://www.ijidonline.com/article/S1201-9712(22)00531-8/fulltext

https://academic.oup.com/ofid/article/9/8/ofac390/6658947

https://doi-org/10.3201/eid2810.220494

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac914/6847509?login=false

https://www.sciencedirect.com/science/article/pii/S0264410X22008350?via%3Dihub

https://www.nature.com/articles/s41591-022-02138-x

https://www.sciencedirect.com/science/article/pii/S0264410X22004418?via%3Dihub
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# 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


25 (22-27) 171-221 


AZD1222 32 (29-35) 14-64 


31 (29-33) 164-214 


Previously 
infected 
persons 
only 


BNT162b2 74 (69-80) 7-57 


62 (60-67) 157-207 


mRNA-1273 72 (60-83) 14-64 


61 (49-68) 164-214 


Ad26.COV2.S 71 (61-79) 21-71 


63 (54-76) 171-221 


AZD1222 74 (66-81) 14-64 


60 (55-68) 164-214 


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 


44 (29-56) 14+ ~26 weeks  


BNT162b2 Symptomatic 
disease of 
household 
contacts 


39 (21-53) 


mRNA-1273 Documented 
infection of 
household 
contacts 


49 (4-73) 


mRNA-1273 Symptomatic 
disease of 
household 
contacts 


35 (-40-70) 


15 Jalali et al (February 18, 
2022) 


Norway Retrospective 
cohort 


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


Omicron 
specifically^ 


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


Transmission to 
household 
contacts 


-4 (-49-21) 7+ ~51 weeks 


Delta 
specifically^ 
 
 


37 (11-54) 


14 Hayek et al*(January 
27,2022) 


Israel  Retrospective 
cohort 


231,926 
households with 
582,050 children  


Alpha^ Excluded BNT162b2 Transmission to 
unvaccinated 
child from one 
vaccinated 
parent 


26(14-36.2) 7+ ~36 weeks 



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac219/6551710

https://www.researchsquare.com/article/rs-1370541/v1

https://www.science.org/doi/10.1126/science.abm3087
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# 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


Transmission to 
unvaccinated 
child from two 
vaccinated 
parents 


71.7(68.6-74.6) 


13 Lyngse et al* (June 30, 
2022)  


[Update to January 6, 2022 
preprint] 


Denmark Retrospective 
cohort 


24,693 primary 
cases and their 
53,584 
household 
members 


Delta^ Excluded BNT162b2, 
mRNA-1273, 
AZD1222, 
Ad26.COV2.S 


Transmission to 
fully vaccinated 
household 
member 


28 (20-35) 7+ 
(BNT162b2), 
14+ (mRNA-
1273 or after 
1 dose of 
Ad26.COV2.S), 
15+ 
(AZD1222) 


~40 weeks 


Transmission to 
unvaccinated 
household 
member 


36 (32-40) 


12 Clifford et al (November 
24,2021) 


UK Prospective 
cohort 


195 index cases 
and their 278 
contacts 


Alpha 
specifically ^ 


Unknown BNT162b2 Transmission to 
contacts  


57 (5- 85) 7+ ~31 weeks 


AZD1222 35 (-26-74) 


Delta 
specifically^ 


BNT162b2 31 (-3- 61) 


AZD1222 42 (14- 69) 


11 Ng et al* (November 1, 
2021) 


Singapore Retrospective 
cohort 


301 index cases 
and 1204 
household 
contacts 


Delta index 
cases, 
specifically 


Unknown BNT162b2 & 
mRNA-1273 


Documented 
infection of 
household 
contacts 


27 (-40-62) 15+ ~16.5 weeks 


10 Singanayagam et 
al*(October 28,2021) 


 


England  Prospective 
cohort  


233 contacts 
(arising from 163 
index 
notifications) 
and 19 index 
cases  


Delta^ Included BNT162b2 and 
AZD1222 


Documented 
infection  


34 (-15–60) 7+ ~10.5 weeks  


9 de Gier et al* (October 14, 
2021) 


Netherlands Retrospective 
cohort 


4921 index cases 
and 7771 
household 
contacts (aged 
12+)  


Delta^ Unknown BNT162b2, 
AZD1222, 
mRNA-1273, & 
Ad26.COV2.S 


Transmission to 
unvaccinated 
household 
contacts  


63 (46-75) 14+ (or 28+ 
after a single 
dose of 
Ad26.COV2.S) 


~32 weeks 


Transmission to 
fully vaccinated 
household 
contacts 


40 (20-54) 


8 Eyre et al* (January 5, 
2022) 
[Update to Sept 29, 2021 
preprint] 


England Retrospective 
cohort 


108,498 index 
cases and 
146,243 contacts 
of all ages 


Alpha^ 
specifically 
 


Included BNT162b2 Transmission to 
contacts  


68 (52-79) 14+ ~20.5 weeks 


AZD1222 52 (22-70) ~8 weeks 


BNT162b2 50 (35-61) ~29 weeks 



https://www.nature.com/articles/s41467-022-31494-y

https://www.medrxiv.org/content/10.1101/2021.11.24.21266401v1.full.pdf

https://www.thelancet.com/journals/lanwpc/article/PIIS2666-6065(21)00208-X/fulltext

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00648-4/fulltext

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00648-4/fulltext

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.44.2100977#html_fulltext

https://www.nejm.org/doi/10.1056/NEJMoa2116597
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# 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


Delta^ 
specifically 


AZD1222 24 (18-30) ~16 weeks 


7 Meyer et al* (September 9, 
2022) 
[Update to September 
23,2021 preprint] 


Germany  Retrospective 
cohort  


Households of 14 
SARS-CoV-2 
positive nursing 
home staff (5 
vaccinated, 9 
unvaccinated) 


Alpha^ Unknown BNT162b2 Documented 
infection of 
household 
members  


67.2 (no CI 
available) 


7+ ~11 weeks 


6 Braeye et al* 
(August 19,2021)  


Belgium  Retrospective 
cohort 


131,283 index 
cases and 
301,741 high risk 
contacts 


Alpha^ Included  BNT162b2 Transmission  62 (57-67) 14+ ~20 weeks  


mRNA-1273 52 (33-69) 


5 de Gier et al* (August 5, 
2021) 


Netherlands Retrospective 
cohort 


113,582 index 
cases (aged 18+) 
and 253,168 
household and 
other close 
contacts (all 
ages) 


Alpha^ Unknown AZD1222 Transmission to 
any household 
contacts 
(adjusted for 
contact 
vaccination 
status)  


58 (−12-84) 7+ ~15 weeks 


BNT162b2 70 (61-77) 


mRNA-1273 88 (50-97) 


Ad26.COV2.S —   


4 Layan, Gilboa et al* 
(March 03, 2022) 
[Published version of  
July 16,2021 preprint] 


Israel  Prospective 
cohort  


215 index cases 
and 687 
household 
contacts from 
210 Israeli 
households 


 


Original and 
Alpha¶ 


Included  BNT162b2 Transmission to 
HHC by 
vaccinated vs. 
unvaccinated 
cases 


75(23-94) 7+ ~12 weeks 


3 Prunas et al* 
(January 27, 2022) 
 
[Update to July 16, 2021 
preprint] 


Israel Retrospective 
cohort 


2,472,502 Israeli 


individuals from 


1,327,647 


households 


Original and 
Alpha¶ (pre-
Delta^) 


Excluded  BNT162b2 Infectiousness 
given Infection  


23 (-11.3-46.7) 10-90 ~11 weeks 


6.9 (-124.8-
61.4) 


90+ ~26.5 weeks 


Transmission  91.8 (88.1-94.3) 10-90 ~11 weeks 


61.1 (5.2-84.1) 90+ ~26.5 weeks 


Delta^ Infectiousness 
given Infection 


-27.9 (-248.9-
53.1) 


10-90 ~11 weeks 


-27.9 (-53.7 to -
6.5) 


90+ ~26.5 weeks 



https://doi.org/10.1111/irv.13051

https://reader.elsevier.com/reader/sd/pii/S0264410X21011087?token=D80048155DFD0AAC6CE0178CA7182FCF60F548F8E1D05E8922C886453B9D9126155AAA37BDAC1704524D2D704AB56974&originRegion=us-east-1&originCreation=20210903131911

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

https://www.science.org/doi/full/10.1126/science.abl4292
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# 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 


2nd Dose VE % 
(95% CI) 


Days post 2nd 
dose 


Max Duration 
of follow up 
after fully 
vaccinated  


Transmission 65.6 (4.9-87.6) 10-90 ~11 weeks 


24.2 (9-36.9) 90+ ~26.5 weeks 


2 Harris et al* 
(June 23, 2021) 
[Update to Apr 28 preprint] 


UK Retrospective 
cohort, case-
control 


970,128 


household 


contacts of index 


case 


(unvaccinated, 


vaccinated with 


AZD1222 or 


BNT162b) 


Alpha£ Unknown  AZD1222 Documented 
infection 


—     


BNT162b2 


1 Salo et al* 
(March 4, 2022) 
 
[Update to July 10, 2021 
preprint] 


Finland Retrospective 
cohort 


265,326 HCW and 


their 298,100 


unvaccinated 


spouses and 


children (3-18 


years) 


Alphaⴕⴕ Excluded BNT162b2 & 
mRNA-1273 


Documented 
infection in 
HCW’s 
unvaccinated 
spouses  


—   —    


Documented 
infection in 
HCW’s 
unvaccinated 
spouses 


—   —   


Documented 
infection in 
unvaccinated 
children of HCWs 


—   —    


Documented 
infection in 
unvaccinated 
children of HCWs 


—   —    


§Study 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 1st dose are prior to receiving dose 2. 


‡Unclear if 1st dose VE estimates includes any individuals who received a second dose. 
*Manuscripts with an asterisk (*) are peer-reviewed publications.  
^Indicates 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 
ⴕⴕBased on https://outbreak.info/location-reports  



https://www.nejm.org/doi/pdf/10.1056/NEJMc2107717?articleTools=true

https://www.nejm.org/doi/pdf/10.1056/NEJMc2107717?articleTools=true

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

https://outbreak.info/location-reports
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4. Summary of Study Results for Booster Dose COVID-19 Vaccine Effectiveness Against Transmission 


 
 
 


# 
Reference 
(date) Country Design Population 


Dominant 
Variants 


History 
of COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose 
VE 


% (95%CI) 


Days 
post 


Booster 
dose 


Max Duration 
of follow up 


after fully 
vaccinated 


6 Park et al* 
(November 28, 
2022) 


South Korea Retrospective 
cohort 


4450 index cases and 
their 10,382 
household contacts 


Omicron 
specifically^ 


Unknown BNT162b2 or mRNA-1273 Transmission to 
household contacts 


Unvaccinated 
index cases 


78 (58-89) 14-90 ~11 weeks 


Delta 
specifically^ 


59 (13-81) 


5 Tan et al* 
(January 3, 
2023) 


 


USA Retrospective 
cohort 


1261 index cases and 
their close contacts 
among residents of 
35 prisons in 
California 


Omicron^ Included BNT162b2, mRNA-1273, or 
Ad26.COV2.S (3+ doses) 


Documented infection of 
close contacts 


Unvaccinated 
index cases 


30.5 (14.4-43.5) 14+ ~32 weeks 


4 Jalali et al 
(February 18, 
2022) 


Norway Retrospective 
cohort 


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


Omicron 
specifically^ 


Excluded BNT162b2, mRNA-1273, 
heterologous AZD1222 + 
BNT162b2/mRNA-1273 
primary + BNT162b2 or 
mRNA-1273 booster 


Transmission to 
household contacts 


Unvaccinated 
primary cases 


1 (-49-32) 7+ ~13.5 weeks 


Delta 
specifically^ 


82 (30-99) 


3 Allen et al 
(February 
17,2022) 


UK  Retrospective 
cohort  


23,667 cases and 
40,123 contacts  


Omicron 
specifically^  


Excluded  BNT162b2, mRNA-1273, 
AZD1222, Ad26.COV2.S 
primary + BNT162b2 or 
mRNA-1273 booster 


Transmission in contacts 
in household setting  


Complete 
vaccination 
with two 
doses of 
primary series  


12(3-21) 14+ ~16 weeks  


Transmission in contacts 
in non- household 
setting 


24(6-39) 


59,031 cases and 
111,469 contacts  


Delta 
specifically^  


Transmission in contacts 
in household setting  


32(26-38) 


Transmission in contacts 
in non- household 
setting 


49(34-61) 


2 Hayek et al* 
(January 
27,2022) 


Israel  Retrospective 
cohort 


231,926 households 
with 582,050 children  


Delta^ Excluded BNT162b2 Transmission to 
unvaccinated child from 
one boosted parent 


Fully 
vaccinated 
primary cases 


20.8(11.4-29.1) 7+ ~9.5 weeks 


Transmission to 
unvaccinated child from 
two boosted parents 


58.1(53.1-62.6) 


1 Lyngse et al 
(December 27, 
2021) 


Denmark Retrospective 
cohort 


11,937 primary cases 
and their household 
members 


Omicron 
and Delta^ 


Included BNT162b2, mRNA-1273, 
AZD1222, Ad26.COV2.S 


Transmission to 
household members  


Fully 
vaccinated 
primary cases 


46 (29-60) 7+ ~7 weeks 



https://ophrp.org/journal/view.php?doi=10.24171/j.phrp.2022.0243

https://www.nature.com/articles/s41591-022-02138-x

https://www.researchsquare.com/article/rs-1370541/v1

https://www.medrxiv.org/content/10.1101/2022.02.15.22271001v1.full.pdf

https://www.science.org/doi/10.1126/science.abm3087

https://www.medrxiv.org/content/10.1101/2021.12.27.21268278v1.full.pdf
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4.1 Transmission Studies that do not meet criteria (in case of interest): 


 
1. Hoeve CE, de Gier B, Huiberts AJ, et al. Vaccine effectiveness against SARS-CoV-2 Delta and Omicron infection and infectiousness within 


households in the Netherlands between July 2021 and August 2022. medRxiv. Published online 2023 January 10. doi: 


10.1101/2023.01.10.23284386. 


2. Kim YC, Kim B, Son NH, et al. Vaccine effect on household transmission of Omicron and Delta SARS-CoV-2 variants. J Korean Med Sci. 


2023;38(1):e9. doi: 10.3346/jkms.2023.38.e9 
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2. Summary of Study Results for Post-Authorization COVID-19 Booster Dose Vaccine Effectiveness 


 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


202 Tamandjou 
Tchuem et al*  
(February 27, 2023) 


France Test-negative 
case control 


273,732 cases 
and 735,919 
controls 
among adults 
aged 50+ y 


Omicron 
BA.1^ 


Included BNT162b2 or mRNA-
1273 


Symptomatic disease Unvaccinated 62.9 (59-66.6) 8-60 ~15 weeks 


53.4 (48.8-57.9) 61-120 


Delta^ 94.9 (81.3-98.7) 8-60 


92.6 (68-98.6) 61-120 


201 Masetti et al* 
(March 15, 2023) 


Italy Retrospective 
cohort 


268 heart 
transplant 
patients (18+ 
y) vaccinated 
after 
transplantatio
n 


Omicron 
BA.1, BA.2, 


BA.5ⴕⴕ 


Excluded Any mRNA (4th dose) Documented infection 3 doses of any 
mRNA vaccine  


53 (9-79) 14-180 ~24 weeks 


200 Santos et al* 
(March 13,2023) 


Brazil  Retrospective 
cohort  


111,120,349 
adults aged 
≥20 years  


Omicron 
BA.1^ 


Included  BNT162b2 primary + 
BNT162b2 booster  


Severe disease,  
20-59 years 


Unvaccinated 85.8 (81.8-89.3) 0-3 weeks ~20 weeks  


-33.6 (-159.6-
52.1) 


16-19 weeks  


Complete 
vaccination 
with 2 doses  


40.6 (23.4--55.4) 0-3 weeks 


-130.5 (-212.8- -
62.5) 


4-7 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
20-59 years 


Unvaccinated 92 (81.2-98.5) 0-3 weeks 


42.6 (-334.1-100) 16-19 weeks  


Complete 
vaccination 
with 2 doses  


55.8 (-11.8- 93.3) 0-3 weeks 


-24.2 (-677.0-
100.0) 


8-11 weeks  


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 94.5 (87.9-98.4) 0-3 weeks 


27.4 (-71.6-84.5) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


75.8 (45.8-93.1) 0-3 weeks 


58.4 (29.3-79.7) 4-7 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 96.4 (85.2 - 99.9) 0-3 weeks 


94.7 (45.1- 100.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


79.3 (17.0- 99.0) 0-3 weeks 


56.1 (-261.7-
100.0) 


8-11 weeks 



https://www.sciencedirect.com/science/article/pii/S0264410X23002165?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0264410X23002165?via%3Dihub

https://www.mdpi.com/2076-2607/11/3/755

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(23)00039-X/fulltext#secsectitle0010





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Omicron 
BA.1^ 


BNT162b2 primary 
+AZD122 booster 


Severe disease, 
20-59 years 


Unvaccinated 78.9 (56.8-92.9) 0-3 weeks 


71.0 (-195.2-
100.0) 


8-11 weeks 


Complete 
vaccination 
with 2 doses 
of 


34.4 (-34.3-79.3) 0-3 weeks 


23.0 (-684.8-
100.0) 


8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
20-59 years 


Unvaccinated 96.9 (76.8- 100.0) 0-3 weeks 


72.9 (-201.4 -100) 4-7 weeks 


Complete 
vaccination 
with 2 doses  


70.3 (-154.5-99.9) 0-3 weeks 


72.4 (-130.1 -100) 4-7 weeks 


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 95.3 (53.7-100.0) 0-3 weeks 


93.4 (34.0-100.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


93.0 (18.1-100) 0-3 weeks 


87.0 (-28.0-100) 8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 71.2 (-123.2-
100.0) 


0-3 weeks 


49.1 (-430 -100) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


43.4 (-411.8 -100) 0-3 weeks 


51.7 (-394.3 - 
100) 


8-11 weeks 


Omicron 
BA.1^ 


AZD1222 primary + 
AZD1222 booster 


Severe disease, 
20-59 years 


Unvaccinated 72.6 (58.4-83.8) 0-3 weeks 


93.6 (36.6-100.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


49.0 (22.9-69.2) 0-3 weeks 


91.6 (3.4-100) 8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
20-59 years 


Unvaccinated 61.8 (6.1 - 94.6) 0-3 weeks 


56.3 (-41.6 - 96.7) 4-7 weeks 


Complete 
vaccination 
with 2 doses  


22.0 (-84.1 - 85.4) 0-3 weeks 


0.5 (-238.1 - 95.0) 4-7 weeks 


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 91.2 (85.2-95.7) 0-3 weeks 


64.1 (40.3-80.8) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


79.2 (64.7-89.6) 0-3 weeks 


25.0 (-21.1-59.5) 8-11 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 97.4 (92.4 - 99.7) 0-3 weeks 


80.4 (42.9 - 98.3) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


93.0 (75.0 - 99.7) 0-3 weeks 


38.3 (-71.8 - 93.6) 8-11 weeks 


Omicron 
BA.1^ 


AZD1222 primary 
+BNT162b2 booster  


Severe disease, 
20-59 years 


Unvaccinated 86.5 (84.5-88.3) 0-3 weeks 


62.4 (53.1-70.8) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


72.7 (68.9-76.3) 0-3 weeks 


22.8 (4.2-39.4) 8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
20-59 years 


Unvaccinated 90.3 (85.2 - 94.4) 0-3 weeks 


46.3 (-19.1 - 86.2) 12-15 weeks 


Complete 
vaccination 
with 2 doses  


78.3 (67.4 - 86.7) 0-3 weeks 


-10.4 (-136.7 - 
74.4) 


12-15 weeks 


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 91.7 (90.8-92.6) 0-3 weeks 


50.3 (46.4-54.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


77.8 (75.4-80.1) 0-3 weeks 


-24.1 (-33.9- -
14.6) 


8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 93.7 (92.4 - 94.9) 0-3 weeks 


67.0 (60.5 - 73.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


75.2 (70.2 - 79.7) 0-3 weeks 


-5.9 (-27.3 - 13.1) 8-11 weeks 


Omicron 
BA.1^ 


CoronaVac primary + 
BNT162b2 booster  


Severe disease, 
20-59 years 


Unvaccinated 92.6 (90.2-94.6) 0-3 weeks 


62.3 (56.4-67.6) 12-15 weeks 


Complete 
vaccination 
with 2 doses  


78.2 (71.4-84.2) 0-3 weeks 


-5.2 (-22.1-10.1) 12-15 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
20-59 years 


Unvaccinated 97.8 (95.1 - 99.3) 0-3 weeks 


81.0 (66.2 - 91.6) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


90.5 (76.4 - 97.9) 0-3 weeks 


20.2 (-42.3 - 65.5) 8-11 weeks 


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 80.8 (77.8-83.5) 0-3 weeks 


55.4 (53.3-57.5) 12-15 weeks 


67.5 (62.4-72.1) 0-3 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Complete 
vaccination 
with 2 doses  


28.6 (25.5-31.7) 12-15 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 91.4 (90.5 - 92.4) 0-3 weeks 


71.3 (68.0 - 74.4) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


84.0 (82.2 - 85.6) 0-3 weeks 


48.4 (42.8 - 53.6) 8-11 weeks 


Omicron 
BA.1^ 


CoronaVac primary + 
AZD1222 booster  


Severe disease, 
20-59 years 


Unvaccinated 99.6 (96.0-100.0) 0-3 weeks 


39.6 (-66.0-93.0) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


97.1 (82.0-100.0) 0-3 weeks 


3.8 (-166.8-86.2) 8-11 weeks 


Omicron 
BA.1^ and 
Delta 


Death, 
20-59 years 


Unvaccinated 96.6 (77.4 -100 0-3 weeks 


82.7 (-93.8 -100) 12-15 weeks 


Complete 
vaccination 
with 2 doses  


75.4 (-90.1 - 99.9) 0-3 weeks 


-8.0 (-899-100) 12-15 weeks 


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 82.6 (65.2-94.2) 0-3 weeks 


51.9 (24.9-73.2) 8-11 weeks 


Complete 
vaccination 
with 2 doses  


73.8 (46.4-91.1) 0-3 weeks 


16.9 (-32.2-53.7) 8-11 weeks 


Omicron 
BA.1^ and 
Delta  


Death, 
≥60 years 


Unvaccinated 86.7 (74.0 - 95.1) 0-3 weeks 


68.3 (20.9 - 94.3) 12-15 weeks 


Complete 
vaccination 
with 2 doses  


73.1 (49.5 - 89.5) 0-3 weeks 


40.6 (-43.9 - 88.9) 12-15 weeks 


Omicron 
BA.1^ 


Ad26.COV2.S primary 
+ BNT162b2 booster 


Severe disease, 
20-59 years 


Unvaccinated 94.5 (80.5-99.7) 0-3 weeks  


92.6 (9.9-100.0) 8-11 weeks  


Complete 
vaccination 
with 2 doses  


82.4 (42.3-99) 0-3 weeks  


75.7 (-131.7-100) 8-11 weeks  


Omicron 
BA.1^ and 
Delta 


Death, 
20-59 years 


Unvaccinated 98.6 (90.4 - 100) 0-3 weeks  


53.5 (-361.4 - 
100) 


4-7 weeks  


97.2 (78.8 - 100) 0-3 weeks  







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Complete 
vaccination 
with 2 doses  


94.1 (48.8 - 100) 4-7 weeks  


Omicron 
BA.1^ 


Severe disease, 
≥60 years 


Unvaccinated 81.7 (-68.4-100.0) 0-3 weeks 


68.5 (-241.1-100) 12-15 weeks 


Complete 
vaccination 
with 2 doses  


71.3 (-233.9-100) 0-3 weeks 


9.9 (-851.2-100.0) 12-15 weeks 


Omicron 
BA.1^ and 
Delta 


Death, 
≥60 years  


Unvaccinated 84.7 (-70.2 - 100) 0-3 weeks 


14.9 (-808.3 - 
100) 


8-11 weeks  


Complete 
vaccination 
with 2 doses  


88.0 (-4.5 - 100.0) 0-3 weeks  


73.0 (-139.3 - 
100.0) 


4-7 weeks  


Omicron 
BA.1^ 


Ad26.COV2.S primary 
+ AZD1222 booster 


Severe disease, 
20-59 years 


Unvaccinated 75.9 (-184.1-
100.0) 


0-3 weeks  


84.0 (-39.8-100) 4-7 weeks  


Complete 
vaccination 
with 2 doses  


57.7 (-284.1-100) 0-3 weeks  


58.7 (-266.7-100) 4-7 weeks 


200 Petrie et al* 
(March 1, 2023) 
 
 


USA Prospective 
cohort 


883 
participants 
aged 5+ y in 
rural central 
Wisconsin 


Omicron 
BA.1, BA.2, 
BA.4/5^ 


Included BNT162b2 or mRNA-
1273 


Symptomatic disease 
 


Complete 
vaccination 
with 2 doses 
of BNT162b2 
or mRNA-
1273 at least 5 
months prior 


51 (34-64) 14+ ~38 weeks 


74 (57-84) 15-90 


36 (3-58) >180 


Excluded 51 (31-65) 14+ 


Prior 
infection 
only 


56 (17-77) 14+ 


Included BNT162b2 or mRNA-
1273 (4th dose): 50+ y 


Symptomatic disease Primary + first 
booster 
vaccination 
with mRNA-
1273 or 
BNT162b2 at 
least 4 
months prior 


24 (-40-61) 14+ ~15 weeks 



https://onlinelibrary.wiley.com/doi/10.1111/irv.13104





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


199 Maeda et al* 
(March 6,2023) 


Japan Test-negative 
case control  


7,931 
individuals 
aged ≥16 years  


Omicron 
BA.1^ 


Included BNT162b2 or mRNA-
1273  


Symptomatic disease Unvaccinated 63.9 (47.7-75.1) <90 ~22 weeks 


Omicron 
BA.2^ 


68.3 (50.7-79.7) <90 


66 (38.3-81.2) 90-180 


Omicron 
BA.1 or 
BA.2^ 


BNT162b2  Symptomatic disease in 
16–64-year-old 


67.1 (56.6-75.1) <90  


53.6 (25.2-71.2) 90-180 


BNT162b2 primary 
+mRNA-1273 booster 


69.9 (49.3-82.2) <90 


mRNA-1273  75.7 (57.7-86) <90  


BNT162b2  Symptomatic disease in 
≥65-year-old 


77.1 (41.3-91) 14+ 


BNT162b2 primary 
+mRNA-1273 booster 


75.3 (15.1-92.8) 


BNT162b2  Symptomatic disease in 
16–64-year-old 


Primary 
vaccination 
with 
BNT162b2 
more than 
180 days  


52.2 (36-64.3) <90  


32.5 (-7.8-57.8) 90-180 


BNT162b2 primary + 
mRNA-1273 booster 


59.2 (30.6-76) <90 


mRNA-1273  Primary 
vaccination 
with mRNA-
1273 more 
than 180 days 


59.9 (28.4-77.5) <90 


BNT162b2  Symptomatic disease in 
≥65-year-old 


Primary 
vaccination 
with 
BNT162b2 


61.7 (15.4-82.7) 14+ 


BNT162b2 primary 
+mRNA-1273 booster 


63.4 (-11.9-88) 


198 Fabiani et al* 
(February 23, 2023) 


Italy Retrospective 
cohort 


11,190,236 
older adults 
(60+ y)  


Omicron 
BA.5^ 


Included Any primary + 
monovalent mRNA 
vaccine (3rd dose) + 
Any Omicron 
BA.4/BA.5 bivalent 
mRNA (4th dose) 


Severe disease Any primary + 
monovalent 
mRNA vaccine 
(3 doses) 120+ 
days prior 


58.7 (54.6-62.5) 7-90 ~11 weeks 


Excluded 59.4 (55.1-63.3) 


Prior 
infection 
40+ weeks 
prior 


61.6 (37.5-76.3) 


Prior 
infection 


61.7 (43.1-74.2) 



https://www.tandfonline.com/doi/full/10.1080/14760584.2023.2188950

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2023.28.8.2300105





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


27-39 
weeks 
prior 


Prior 
infection 
17-26 
weeks 
prior 


10 (-44-43.8) 


197 Stirrup et al  
(March 3, 2023) 
 
 


United 
Kingdom 


Prospective 
cohort 


13,407 LTCF 
residents (65+ 
y) in England 


Omicron 
BA.1, BA.2, 


BA.5, BQ.1ⴕⴕ 


Excluded Any primary + Any 
mRNA (3rd dose) + 
Any mRNA (4th dose) 
[Note: ~87% received the 
monovalent vaccine as 
the 4th dose while ~13% 
received the Omicron 
BA.1 bivalent vaccine] 


Death Primary series 
vaccination 
84+ days prior 


84 (67-93) 14-48 ~39 weeks 


68 (32-85) 140+ 


Any primary + Any 
mRNA 3rd and 4th 
dose + Any Omicron 
BA.1 bivalent mRNA 
(5th dose) 
[Note: ~96% received the 
Omicron BA.1 bivalent 
vaccine as the 5th dose 
while ~4% received the 
monovalent vaccine] 


88 (71-95) 14-48 ~15 weeks 


75 (23-92) 84+ 


Prior 
infection 
only 


Any primary + Any 
mRNA (3rd dose) + 
Any mRNA (4th dose) 
[Note: ~87% received the 
monovalent vaccine as 
the 4th dose while ~13% 
received the Omicron 
BA.1 bivalent vaccine] 


Death 87 (42-97) 14-48 ~39 weeks 


19 (-133-72) 140+ 


Any primary + Any 
mRNA 3rd and 4th 
dose + Any Omicron 
BA.1 bivalent mRNA 
(5th dose) 
[Note: ~96% received the 
Omicron BA.1 bivalent 
vaccine as the 5th dose 


88 (40-97) 14-48 ~15 weeks 


21 (-207-80) 84+ 



https://www.medrxiv.org/content/10.1101/2023.03.01.23286627v1





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


while ~4% received the 
monovalent vaccine] 


196 Poukka et al 
(March 5, 2023) 
 
Note: this study 
does not meet 
inclusion criteria, 
however, is 
included here due 
to limited available 
data for bivalent 
vaccines  


Finland Retrospective 
cohort 


1,197,700 
older adults 
(aged 65-120)  


Omicron 
BA.5, BQ.1^ 


Included 2-5 doses of AZD1222 
or monovalent mRNA 
vaccine + Any 
Omicron BA.1 
bivalent mRNA (3rd 
dose, 4th dose 5th 


dose, or 6th dose) 


Hospitalization Vaccination 
with 2-5 doses 
of monovalent 
mRNA or 
AZD1222 
vaccine 


69 (55-78) 14-60 ~15 weeks 


20 (-32-52) 61-120 


Death 65 (44-78) 14-60 


4 (-69-45) 61-120 


2-5 doses of AZD1222 
or monovalent mRNA 
vaccine + Any 
Omicron BA.4/BA.5 
bivalent mRNA 
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


Hospitalization 50 (36-61) 14-60 


18 (-29-48) 61-120 


Death 45 (27-59) 14-60 


30 (-13-57) 61-120 


444,683 adults 
with chronic 
illness (18-64 
y) 


2-5 doses of AZD1222 
or monovalent mRNA 
vaccine + Any 
Omicron BA.1 or 
BA.4/5 bivalent 
mRNA  
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


Hospitalization 18 (-107-68) 14-30 


-405 (-3710-33) 91-120 


195 Yan et al* 
(February 28,2023) 


Hong Kong, 
SAR 


Case control 40,583 cases 
and 149,615 
controls 
among 
children aged 
3-17 years  


Omicron 
BA.1, BA.2, 
BA.4, BA.5^ 


Excluded  BNT162b2 Documented infection Unvaccinated 39.1 (13.1-57.3) 14-60 ~28 weeks  


15.6 (-26.8-43.8) 121-179 


Hospitalization 58.9 (-15.4-85.4) 14-60 


62 (-43.3-89.9) 121-179 


Severe disease  73.3 (20.5-91) 14-60 


76.2 (-37.9-95.9) 121-179 


CoronaVac Documented infection -1.4 (-57.6-34.8) 14-60 


76.7 (-97.5-97.3) 121-179 


Hospitalization 69.5 (12.8-89.3) 14-60 


-91 (-745.5-56.8) 61-120 


Severe disease  75.7 (23.7-92.3) 14-60 



https://www.medrxiv.org/content/10.1101/2023.03.02.23286561v1

https://www.tandfonline.com/doi/full/10.1080/22221751.2023.2185455?src=





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


-33.8 (-463.6-
68.2) 


61-120 


BNT162b2 primary+ 
CoronaVac booster  


Documented infection 
 


54.8 (-21.7-83.2) 14-60 


11 (-158.8-69.4) 121-179 


Hospitalization -56.3 (-225-24.9) 14+ 


Severe disease -12 (-179-55.2) 


194 Huiberts et al 
(February 13, 2023) 
 
 
Note: this study 
does not meet 
inclusion criteria, 
however, is 
included here due 
to limited available 
data for bivalent 
vaccines and their 
performance 
compared to 
monovalent 
vaccines 


Netherlands  Prospective 
cohort  


32,542 
individuals 
aged 18-85 
years  


Omicron 
BA.5, BQ.1^ 


Included  Any primary + any 
mRNA booster + 
Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster) 


Documented infection 
(18-59 years) 


Any primary + 
first mRNA 
booster 
vaccination  
(3 doses) 


31 (18-42) 7+ ~11 weeks 


Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster or 3rd 


booster) 


Documented infection 
(60-85 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3-4 doses) 


14 (3-24) 


No prior 
infection  


Any primary + any 
mRNA booster + 
Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster) 


Documented infection 
(18-59 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3 doses) 


32 (14-47) 


Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster or 3rd 


booster) 


Documented infection 
(60-85 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3-4 doses) 


14 (1-25) 


Prior pre-
Omicron 
infection 


Any primary + any 
mRNA booster + 
Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster) 


Documented infection 
(18-59 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3 doses) 


44 (13-64) 



https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2023.28.7.2300087





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster or 3rd 


booster) 


Documented infection 
(60-85 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3-4 doses) 


28 (-11-53) 


Prior 
Omicron 
infection 


Any primary + any 
mRNA booster + 
Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster) 


Documented infection 
(18-59 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3 doses) 


20 (-7-40) 


Omicron 
BA.1/original 
bivalent BNT162b2 
or mRNA-1273  
(2nd booster or 3rd 


booster) 


Documented infection 
(60-85 years) 


Any primary + 
first mRNA 
booster 
vaccination  
 (3-4 doses) 


6 (-30-31) 


193 Bieber et al 
(February 10,2 023) 


Israel  Retrospective 
cohort  


43,748 
patients of 
acute 
rheumatic 
disease  


Omicron 
BA.1^ 


Excluded BNT162b2  
(4th dose) 


Documented infection  Complete 
vaccination 
with 3 doses 
of BNT162b2 


46 (42-48) 7+ ~13 weeks                                                      


Hospitalization 64 (39-78) 


Death  59 (29-76) 


191 Huang et al 
(February 1, 2023) 


Taiwan Test-negative 
case control 


162,219 adults 
aged ≥20 years  


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Included BNT162b2  Documented infection Unvaccinated  46.3 (42.9-49.6) 7+ ~37 weeks  


Moderate to severe 
disease  


82.5 (72.4-88.9) 


mRNA-1273 Documented infection 44.5 (42.1-46.8) 


Moderate to severe 
disease  


80.8 (77.1-83.8) 


MVC-COV1901 Documented infection 44.8 (37.9-51) 


Moderate to severe 
disease  


70.1 (45.6-83.6) 


mRNA-1273 primary 
+ BNT162b2 booster  


Documented infection 47.7 (42.9-52.2) 


Moderate to severe 
disease  


90.3 (82.6-94.5) 


BNT162b2 primary + 
mRNA-1273 booster  


Documented infection 49 (45.7-52.2) 


Moderate to severe 
disease  


83.5 (72.9-90) 



https://doi.org/10.1093/rheumatology/kead064

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4343752





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


AZD1222 primary + 
mRNA-1273 booster  


Documented infection 42.4 (40.2- 44.6) 


Moderate to severe 
disease  


69.7 (63.9-74.6) 


AZD1222 primary + 
BNT162b2 booster  


Documented infection 42.7 (40-45.4) 


Moderate to severe 
disease  


69.9 (61.9-76.2) 


AZD1222 + mRNA-
1273 (primary) + 
mRNA-1273 booster  


Documented infection 39.9 (33.9-45.4) 


Moderate to severe 
disease  


91.4 (65.5-97.9) 


190 Weng et al* 
(February 1,2023) 


USA Retrospective 
cohort 


38,602 
individuals 
aged ≥12 years  


Omicron 
BA.1^ 


Included  BNT162b2 Documented infection Unvaccinated  79.9 (44.3-93.5) 14+ ~17 weeks  
 mRNA-1273 71.2 (24-90.8) 


189 Lai et al*  
(January 30,2023) 


China Retrospective 
cohort  


194,563 adults 
with multi-
morbidity  
aged 18+ 


Omicron 
BA.2^ 


Included BNT162b2  Death  Complete 
vaccination 
with 
BNT162b2 or 
CoronaVac at 
least 6 
months prior  


95 (84-98) 14+ ~18 weeks  


295,322 adults 
with multi-
morbidity  
aged 18+ 


CoronaVac  92 (88-95) 


188 Sritipsukho et al* 
(January 30,2023) 


Thailand Test-negative 
case control  


7,971 adults 
aged ≥18 years  


Omicron 
BA.1^, BA.2^ 


Excluded CoronaVac primary + 
BNT162b2 booster  


Documented infection Unvaccinated 56 (37-70) 7+ ~37 weeks 


60 (42-73) ≤90  


51 (27-67) >90  


Moderate to critical 
disease 


76 (52-88) 7+ 


AZD1222 primary + 
BNT162b2 booster  


Documented infection 39 (13-57) 7+ 


41 (16-58) ≤90  


26 (-12-52) >90  


Moderate to critical 
disease 


58 (28-75) 7+ 


CoronaVac primary + 
AZD1222 booster  


Documented infection 53 (31-68) 7+ 


50 (15-71) ≤90  


54 (31-69) >90  


Moderate to critical 
disease 


69 (36-85) 7+ 


CoronaVac primary + 
BNT162b2 booster 
(4th dose) 


Documented infection 60 (42-73) 7+ ~19 weeks 


58 (36-71) ≤90  


65 (36-80) >90  



https://pubmed.ncbi.nlm.nih.gov/36706204/

https://www.cmaj.ca/content/195/4/E143

https://www.tandfonline.com/doi/full/10.1080/22221751.2023.2174779





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Moderate to critical 
disease 


57 (7-80) 7+ 


CoronaVac primary + 
AZD1222 booster + 
BNT162b2 booster 
(4th dose) 


Documented infection 65 (49-76) 7+ 


67 (51-78) ≤90  


49 (15-70) >90  


Moderate to critical 
disease 


82 (59-92) 7+ 


187 Tartof et al*  
(January 28, 2023) 


USA Test-negative 
case control 


1992 matched 
pairs of 
children aged 
5-11 with ARI 
in Southern 
California  


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Included BNT162b2 Emergency dept/ 
Urgent care encounter 


Unvaccinated 77 (53-88) 14+ ~11 weeks 


186 Niesen et al*  
(April 28, 2022) 


USA  Test-negative 
case control 


59,685 
individuals 
aged ≥18 years  


Delta^ Excluded  BNT162b2 or mRNA-
1273 primary + 
BNT162b2 booster  


Symptomatic disease  Complete 
vaccination 
with 2 doses 
of mRNA 
vaccines  


89.6 (86.9-91.7) 314-339 
days post 
dose 2  


~16 weeks  


28,951 
individuals 
aged ≥18 years  


BNT162b2 or mRNA-
1273 primary + 
mRNA-1273 booster 


89.1 (82.9-93) 


185 Ellingson et al* 
(January 26, 2023) 


USA Prospective 
cohort 


1530 frontline 
workers with 
prior infection 


Omicron^ Prior 
infection 
only 


BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated 46 (25-61) 7+ ~25.5 
weeks 


184 Lin et al*  
(January 25, 2023) 
 
**Note: Some of 
the estimates in 
this study do not 
meet the inclusion 
criteria, however, 
they are included 
here due to limited 
available data for 
bivalent vaccines 
and their 
performance 
compared to 


USA Retrospective 
cohort 


6,242,259 
Individuals 
aged 12+ y in 
North Carolina 


Omicron 
(BA.4.6, 
BA.5, BQ.1, 
BQ.1.1)^ 


Included BNT162b2, mRNA-
1273, or Ad26.COV2.S 
primary + 
Monovalent 
BNT162b2 or mRNA-
1273 (3rd dose)** 


Hospitalization Complete 
primary 
vaccination  


15.8 (-39.5-49.1) 15-99 ~12 weeks 


Hospitalization or 
death 


4.2 (-50.1-38.8) 


BNT162b2, mRNA-
1273, or Ad26.COV2.S 
primary + BNT162b2 
or mRNA-1273 3rd 
dose + Monovalent 
BNT162b2 or mRNA-
1273 (4th dose) 


Hospitalization Complete 
primary + first 
booster 
vaccination  
(3 doses) 


28 (-3.2-49.8) 


Hospitalization or 
death 


32.2 (4.5-51.8) 


6,283,483 
individuals 


BNT162b2, mRNA-
1273, or Ad26.COV2.S 
primary + Omicron 


Hospitalization Complete 
primary 
vaccination  


54 (-6.3-80.1) 



https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piad005/7008779?login=false

https://academic.oup.com/pnasnexus/article/1/2/pgac042/6575585?login=false

https://wwwnc.cdc.gov/eid/article/29/3/22-1314_article

https://www.nejm.org/doi/full/10.1056/NEJMc2215471





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


monovalent 
vaccines 


aged 12+ y in 
North Carolina 


BA.4/BA.5 bivalent 
BNT162b2 or mRNA-
1273 (3rd dose)** 


Hospitalization or 
death 


54 (-0.3-78.9) 


BNT162b2, mRNA-
1273, or Ad26.COV2.S 
primary + BNT162b2 
or mRNA-1273 3rd 
dose + Omicron 
BA.4/BA.5 bivalent 
BNT162b2 or mRNA-
1273 (4th dose) 


Hospitalization Complete 
primary + first 
booster 
vaccination  
(3 doses) 


61.9 (43.6-74.3) 


Hospitalization or 
death 


64 (47-75.5) 


BNT162b2, mRNA-
1273, or Ad26.COV2.S 
primary + BNT162b2 
or mRNA-1273 3rd 
dose + BNT162b2 or 
mRNA-1273 4th dose 
+ Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 (5th 
dose) 


Hospitalization Complete 
primary + first 
and second 
booster 
vaccination  
(4 doses) 


55.7 (12-77.7) 


Hospitalization or 
death 


63.1 (27.3-81.2) 


183 Link-Gelles et al* 
(January 25, 2023) 
 
Note: this study 
doesn’t meet the 
inclusion criteria, 
however, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 


USA Test-negative 
case control 


18,120 tests 
from 
symptomatic, 
immunocompe
tent adults 
aged 18-49 


Omicron 
BA.5 
specifically^ 


Included 2 doses (<4 months 
prior) or 3 doses of 
monovalent mRNA 
vaccine + Omicron 
BA.4/BA.5 bivalent 
BNT162b2 or mRNA-
1273 booster (3rd or 
4th dose) 


Symptomatic disease Vaccination 
with 2 or 3 
doses of 
monovalent 
mRNA vaccine 


52 (48-56) 14+ ~17 weeks 


51 (43–58) 14-59 


52 (48–56) 60-119 


Omicron 
XBB/XBB.1.5 
specifically^ 


49 (41–55) 14+ 


50 (36–61) 14-59 


48 (39–55) 60-119 


11,055 tests 
from 
symptomatic, 
immunocompe
tent adults 
aged 50+ 


Omicron 
BA.5 
specifically^ 


2 doses (<4 months 
prior), 3 doses, or 4 
doses of monovalent 
mRNA vaccine + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster (3rd, 4th, or 
5th dose) 


Symptomatic disease: 
(50-64 y) 


Vaccination 
with 2, 3, or 4 
doses of 
monovalent 
mRNA vaccine 


43 (36–49) 14+ 


54 (43–63) 14-59 


39 (30–46) 60-119 


Symptomatic disease: 
(65+ y) 


37 (28–44) 14+ 


55 (42–65) 14-59 


32 (21–40) 60-119 


Omicron 
XBB/XBB.1.5 
specifically^ 


Symptomatic disease: 
(50-64 y) 


40 (28–50) 14+ 


45 (25–60) 14-59 


38 (24–50) 60-119 



https://www.cdc.gov/mmwr/volumes/72/wr/mm7205e1.htm?s_cid=mm7205e1_w





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Symptomatic disease: 
(65+ y) 


43 (29–55) 14+ 


50 (24–68) 14-59 


42 (26–54) 60-119 


182 Lin et al  
(January 19, 2023) 
 
Note: this study 
includes additional 
VE estimates for 
individuals 
vaccinated during 
different time 
periods. 


USA Retrospective 
cohort 


481,528 
children <12 y 
in North 
Carolina 


Omicron  
(all 
lineages)^ 


Included BNT162b2 or mRNA-
1273 primary + 
BNT162b2 or mRNA-
1273 (monovalent) 


Documented infection 
(5-11 y) 


Complete 
vaccination 
with 2 doses 
of BNT162b2 
or mRNA-
1273 


24.4 (14.4-33.2) 1 month ~31 weeks 


19.3 (6.9-30) 5 months 


BNT162b2 or mRNA-
1273 primary + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster 


76.7 (45.7-90) 1 month ~10 weeks 


47.3 (-17.9-76.4) 2 months 


181 Heidarzadeh et al* 
(December 23, 
2022) 


Iran Test-negative 
case control 


42,084 persons 
aged 5+ y in 
Guilan 
Province 


Alpha, Delta^ Included AZD1222 Hospitalization (severe) Unvaccinated 94 (46-99.2) 0+ ~4.5 weeks 


BBIBP-CorV Hospitalization (severe) 96 (92-98) 


Death 58 (-6-83) 


180 Alkadi et al* 
(December 26, 
2022) 


Qatar Test-negative 
case control 


782 adults 
(aged 18+) on 
chronic 
hemodialysis  


Non-VOC, 


Alpha, Deltaⴕⴕ 


Unknown BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated 70.1 (23.3-89) 0+ ~13.5 
weeks 


179 Andersson et al 
(January 19,2023) 


Denmark  Retrospective 
cohort  


3,368,697 
individuals 
across 4 
countries aged 
50+ 


Omicron 
BA.4, BA.5^ 


Included  AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster  
(4th dose) 


Hospitalization Complete 
vaccination 
with 3 doses 
(AZD122 or 
BNT162b2 or 
mRNA-1273 
primary +  
BNT162b2 or 
mRNA-1273 
3rd dose) 


74.1 (66.3-82) 7+ ~6 weeks  


Death  87.5 (79.3-95.7) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.1 
bivalent BNT162b2 


Hospitalization 73 (66.1-79.9) ~6 weeks 


Death  79.8 (70.5-89.1) 



https://www.medrxiv.org/content/10.1101/2023.01.18.23284739v1

https://www.ijidonline.com/article/S1201-9712(22)00664-6/fulltext

https://www.mdpi.com/2076-393X/11/1/49

https://www.medrxiv.org/content/10.1101/2023.01.19.23284764v1





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


or mRNA-1273 
booster 
(4th dose) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
BNT162b2 or mRNA-
1273 
 (4th dose) 


Hospitalization 75.5 (34.2-100) ~11 weeks 


Finland AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster  
(4th dose) 


Hospitalization 91.2 (79.9-100) ~6 weeks 


Death  39.8 (-30.7-100) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.1 
bivalent BNT162b2 
or mRNA-1273 
booster 
(4th dose) 


Hospitalization 85.8 (67.5-100) ~8 weeks  


Death  33.6 (-58.7-100) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
BNT162b2 or mRNA-
1273 
 (4th dose) 


Hospitalization 53.6 (35.6-71.6) ~17 weeks 


Death  60.9 (43.3-78.5) 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Norway AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster  
(4th dose) 


Hospitalization 76.6 (61-92.3) ~6 weeks 


Death  57.3 (-33.5-100) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.1 
bivalent BNT162b2 
or mRNA-1273 
booster 
(4th dose) 


Hospitalization 67.9 (54.7-81.1) ~9 weeks  


Death  84.7 (61.9-100) 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
BNT162b2 or mRNA-
1273 
(4th dose) 


Hospitalization 69.3 (61.6-77) ~19 weeks 


Death  60.9 (43.3-78.5) 


Sweden AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
Omicron BA.1 
bivalent BNT162b2 
or mRNA-1273 
booster 
(4th dose) 


Hospitalization 78.7 (63.5-94) ~4 weeks  


Death  80.5 (55.4-100)  


Hospitalization 64.9 (57.7-72.2) ~13 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


AZD122 or BNT162b2 
or mRNA-1273 
primary +  
BNT162b2 or mRNA-
1273 3rd dose + 
BNT162b2 or mRNA-
1273 
 (4th dose) 


Death  53.7 (22.5-84.9) 


178 Villar et al* 
(January 17, 2023) 


Multiple Prospective 
cohort 


4618 pregnant 
women from 
41 hospitals 
across 18 
countries 


Omicron^ Included BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated 32 (20-42) 0+ ~46 weeks 


Moderate disease 54 (34-68) 


Severe disease or 
death 


81 (47-93) 


177 Tamandjou et al 
(January 12,2023) 


France Test-negative 
case control  


933, 491 
individuals 
aged ≥60 years  


Omicron 
BA.2^, 
BA.4/5^ 


Included BNT162b2 or mRNA-
1273  
(4 doses) 


Symptomatic disease Complete 
vaccination 
with primary 
series plus any 
mRNA booster 
dose received 
6-7 months 
prior  


39.3 (37.8-40.7) 7-30 ~30 weeks  


-32.6 (-39.1- -
26.4) 


180-210 


176 Tartof et al 
(January 11, 2023) 


USA Test-negative 
case control 


1577 patients 
aged 18+ with 
COVID-like 
illness  


Omicron^ Excluded BNT162b2 or mRNA-
1273 
  


Symptomatic disease Unvaccinated 23 (-72-65) 7+ ~27 weeks 


Prior 
infection 
only 


57 (20-76) 


Delta^ Excluded 97 (60-100) ~9 weeks 


Prior 
infection 
only 


87 (-86-99) 


Omicron or 
Delta^ 


Excluded 53 (10-76) ~27 weeks 


Prior 
infection 
only 


55 (21-74) 


175 Dalton et al* 
(January 6, 2023)  


USA Test-negative 
case control 


191,085 ED/UC 
encounters 
and 43,657 
hospital 


Omicron 
BA.1^ 


Included BNT162b2 or mRNA-
1273 


ED/UC visit: Social 
Vulnerability Index 
(SVI) Quartile 1 (Q1) 


Unvaccinated 78 (76-80) 7+ ~25 weeks 


Hospitalization: SVI Q1 88 (85-91) 



https://www.sciencedirect.com/science/article/pii/S0140673622024679?via%3Dihub

https://www.medrxiv.org/content/10.1101/2023.01.11.23284137v3

https://www.medrxiv.org/content/10.1101/2023.01.10.23284397v1

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciad003/6972433





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


encounters 
among adults 
aged 18+ 


ED/UC visit: SVI Q2 80 (77-82) 


Hospitalization: SVI Q2 89 (87-92) 


ED/UC visit: SVI Q3 80 (77-83) 


Hospitalization: SVI Q3 87 (83-90) 


ED/UC visit: SVI Q4 76 (72-80) 


Hospitalization: SVI Q4 82 (76-86) 


Delta^ BNT162br or mRNA-
1273 


ED/UC visit: SVI Q1 Unvaccinated 96 (95-96) 7+ ~11.5 
weeks Hospitalization: SVI Q1 97 (95-98) 


ED/UC visit: SVI Q2 95 (93-96) 


Hospitalization: SVI Q2 98 (96-99) 


ED/UC visit: SVI Q3 95 (93-97) 


Hospitalization: SVI Q3 94 (90-97) 


ED/UC visit: SVI Q4 93 (89-95) 


Hospitalization: SVI Q4 94 (88-97) 


174 Lewis et al* 
(December 31, 
2022) 


USA Test-negative 
case control 


2060 
hospitalized 
patients aged 
18+  


Omicron 
BA.1/2^ 


Included BNT162b2 or mRNA-
1273 


Hospitalization Unvaccinated 81 (75-86) 7+ ~26 weeks 


173 Arbel et al  
(January 3, 2023) 
 
Note: this study 
doesn’t meet the 
inclusion criteria, 
however, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 


Israel Retrospective 
cohort  


622,701 older 
adults aged 
65+ 


Omicron 
BA.5^ 


Included  BNT162b2 or mRNA-
1273 (≥2 doses) + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
booster  


Hospitalization ≥2 doses of 
monovalent 
mRNA vaccine 


81 (58-92) 14+ ~10 weeks  


Death  86 (-3-98) 


172 Carazo et al 
(December 27, 
2022) 


Canada Test-negative 
case control 


181,874 older 
adults aged 
60+ in Quebec 


Omicron 
BA.1^ 


Excluded 
 


BNT162b2 or mRNA-
1273 


Hospitalization Unvaccinated  93 (92-93) 7+ ~14.5 
weeks 93 (92-94) 7-90 


87 (84-89) 91-179 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


70 (67-73) 7+ 


Unvaccinated 96 (93-98) 7+ unknown 



https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac698/6966475

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4314067

https://www.medrxiv.org/content/10.1101/2022.12.21.22283740v1





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


BNT162b2 or mRNA-
1273  
(4 doses) 


96 (92-98) 7-90 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


85 (72-92) 7+ 


Omicron 
BA.2^ 


BNT162b2 or mRNA-
1273 


Hospitalization Unvaccinated 75 (71-79) 7+ ~28 weeks 


85 (81-88) 7-90 


66 (48-78) 180-269 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


38 (26-48) 7+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


Unvaccinated 84 (81-87) 7+ ~9 weeks 


82 (78-86) 7-90 


85 (69-93) 91-179 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


61 (52-68) 7+ 


Omicron 
BA.4/5^ 


BNT162b2 or mRNA-
1273 


Hospitalization Unvaccinated 59 (53-64) 7+ ~49 weeks 


82 (68-90) 7-90 


56 (45-66) 270-359 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


31 (22-40) 7+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


Unvaccinated 68 (63-72) 7+ ~30 weeks 


80 (76-83) 7-90 


75 (-7-94) 270-359 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


47 (39-53)  







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


BNT162b2 or mRNA-
1273  
(5 doses) 


Unvaccinated 74 (68-78) 7+ ~10 weeks 


73 (67-78) 7-90 


57 (11-79) 91-179 


Complete 
vaccination 
with 2 doses 
6+ months 
prior 


56 (48-63) 7+ 


171 Nittayasoot et al* 
(December 12, 
2022) 


Thailand  Test-negative 
case control 


1015 cases and 
2,406,762 
controls aged 
18+ 


Omicron 
BA.1, BA.2^ 


Included  BNT162b2 or mRNA-
1273 or AZD1222 or 
CoronaVac  
(4 doses) 


Pneumonia requiring 
invasive ventilation 


Unvaccinated  99 (92.6-99.8) 14-89 ~15 weeks  


100 (99.6-100.3) 180+ 


Death  99.2 (94.4-99.9) 14+ 


CoronaVac (2 doses) 
+ AZD1222 


Pneumonia requiring 
invasive ventilation 


94.9 (61.9-99.3) 


CoronaVac (2 doses) 
+ BNT162b2 


100 (9.9-100) 


BBIBP-CorV (2 doses) 
+ BNT162b2  


81.3 (36.0-94.5) 


AZD1222 (2 doses) + 
BNT162b2 


85.8 (74-92.3) 


AZD1222 (2 doses) + 
mRNA-11273 


87.7 (46.6-97.2) 


169 Cegolon et al* 
(November 30, 
2022) 


Italy Retrospective 
cohort  


7723 CWs 
aged 18+ 


Omicron 
BA.1, BA.2, 
BA.4/BA.5^ 


Excluded  BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated  
 


53 (-8-79) 7+ ~39 weeks  


Previously 
infected 
only  


42 (19-58) 


167 Surie et al* 
(December 16, 
2022) 
 
Note: this study 
doesn’t meet the 
inclusion criteria, 
however, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 


USA Test-negative 
case control 


798 immuno- 
competent 
adults aged 
≥65 years  


Omicron 
BA.5, BQ.1/ 
BQ.1.1^ 


Included  2-4 doses of 
BNT162b2 or mRNA-
1273 + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster 


Hospitalization with 
COVID-like illness 


Unvaccinated  84 (64-93) 7+ ~12 weeks  


≥2 doses of 
monovalent 
mRNA vaccine 
≥2 mos. prior  


73 (52-85) 


≥2 doses of 
monovalent 
mRNA vaccine 
6-11 mos. 
prior  


78 (57-89) 


≥2 doses of 
monovalent 


83 (63-92) 



https://www.mdpi.com/2076-393X/10/12/2123

https://www.mdpi.com/1999-4915/14/12/2688

https://www.cdc.gov/mmwr/volumes/71/wr/mm715152e2.htm?s_cid=mm715152e2_w





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA vaccine 
≥12 mos. prior  


166 Tenforde et al* 
(March 17, 2023) 
 
(Correction of 
December 16, 2023 
MMWR) 
 
Note: this study 
doesn’t meet the 
inclusion criteria, 
however, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 


USA  Test-negative 
case control 


78,170 
Emergency 
Department/U
C encounters 
amongst 
immunocompe
tent adults 
aged ≥18 years  


Omicron 
BA.5^ 


Included  2-4 doses of 
BNT162b2 or mRNA-
1273 + 
Omicron BA.4/BA.5 
bivalent BNT162b2 
or mRNA-1273 
booster 


Emergency 
department/Urgent 
care encounters for 
COVID-like illness 


Unvaccinated  56 (50-61) 7+ ~9 weeks  


Hospitalization for 
COVID-like illness 


59 (44-70) 


165 Canetti et al* 
(December 12, 
2022) 
 
Note: Participants 
are from the same 
cohort study as 
Reference #156 


Israel Open-label 
controlled 
intervention  


1050 HCWs 
aged 18+ 


Omicron 
BA.1 


Excluded BNT162b2  
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses 
at least 4 
months prior   


2.8 (-37.7-31.5) 8+ ~13 weeks 


Symptomatic disease 71 (42.6-86.6) 


BNT162b2 (3 doses) + 
mRNA-1273  
(4th dose) 


Documented infection 24.6 (-10.8-49.1) 


Symptomatic disease 89.3 (63.2-98.3) 


164 Fu et al  
(December 10, 
2022) 


USA Retrospective 
cohort 


10,412,853 
adults aged 
18+ 


Omicron^ Included BNT162b2 Documented infection 
 


Unvaccinated -70.1 (-72.5 to -
67.8) 


14+ ~44 weeks 


BNT162b2 primary + 
mRNA-1273 booster 


-43.7 (-52.4 to -
35.3) 


mRNA-1273 -49.8 (-52.6 to -
47.1) 


mRNA-1273 primary 
+ BNT162b2 booster 


-61.9 (-69.9 to -
54.2) 


Delta^ BNT162b2 45.1 (43.6-46.6) 14+ ~17 weeks 


BNT162b2 primary + 
mRNA-1273 booster 


34.2 (26.2-41.3) 


mRNA-1273 47.6 (45.5-49.7) 


mRNA-1273 primary 
+ BNT162b2 booster 


36.2 (29-42.6) 



https://www.cdc.gov/mmwr/volumes/71/wr/mm715152e1.htm?s_cid=mm715152e1_w

https://www.nature.com/articles/s41467-022-35480-2

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4287470





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Delta, 
Omicron^ 


BNT162b2 -22 (-24.9 to -
19.1) 


1st month ~30 weeks 


45.7 (40.3-50.6) 8th month 


BNT162b2 primary + 
mRNA-1273 booster 


-44.1 (-56.4 to -
32.7) 


1st month 


89.7 (72.5-96.1) 8th month 


mRNA-1273 -15.2 (-18.5 to -
11.9) 


1st month 


76.5 (70.9-81.1) 8th month 


mRNA-1273 primary 
+ BNT162b2 booster 


-64.8 (-76.5 to -
53.9) 


1st month 


83.9 (66.2-92.3) 8th month 


163 Florentino et al* 
(December 1, 
2022) 


Brazil Test-negative 
case control  


10,786 eligible 
tests among 
pregnant 
female aged 
15-49 years 


Omicron 
BA.1 and 
BA.2^ 


Included CoronaVac primary + 
BNT162b2 booster  


Symptomatic infection Complete 
vaccination 
with 2 doses 
of CoronaVac  


37.7 (28.9-45.3) 14+ ~34 weeks  


Severe disease  68.4 (52.6-78.9) 


162 UKHSA  
(March 2, 2023) 
 
[Update to Jan 12, 
2023 report] 
 
Note: this estimate 
doesn’t meet the 
inclusion criteria, 
however, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 
 


UK Test-negative 
case control 


9,981 
individuals 
aged ≥50 years 
or in clinical 
risk groups  


Omicron 
BA.5^, BQ.1^ 
and XBB.1.5^ 
 


Included  ≥2 COVID-19 vaccines 
+ Omicron BA.1 
bivalent BNT162b2  
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


Hospitalization  Complete 
vaccination 
(any vaccine) 
with ≥2 doses 
at least 6 
months prior 


43.1 (32.3-52.3) 14-28  ~23 weeks 


46.4 (20.1-64.1) 70+ 


≥2 COVID-19 vaccines 
+ Omicron BA.1 
bivalent mRNA-1273 
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


57.8 (51.2-63.5) 14-28 


64 (53.4-72.2) 70+ 


BQ.1^ 
 


≥2 COVID-19 vaccines 
+ Omicron BA.1 


bivalent BNT162b2  
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


54.1 (36.0- 67.1) 14+ ~16 weeks 


≥2 COVID-19 vaccines 
+ Omicron BA.1 


bivalent mRNA-1273 
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


51.0 (37.7-61.4) 14+ 



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00728-9/fulltext#supplementaryMaterial

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1139990/vaccine-surveillance-report-2023-week-9.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


BA.5^ ≥2 COVID-19 vaccines 
+ Omicron BA.1 


bivalent BNT162b2  
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


53.7 (28.5-70) 14+ 


≥2 COVID-19 vaccines 
+ Omicron BA.1 


bivalent mRNA-1273 
(3rd dose, 4th dose 5th 


dose, or 6th dose) 


65.8 (55.5-73.7) 14+ 


161 Andersson et al 
(November 29, 
2022) 


Denmark Retrospective 
cohort  


5,111,648 
individuals 
aged 18+  


Omicron 
BA.1 and 
BA.2^ 


Excluded 
 


AZD1222 primary + 
BNT162b2 booster  


Documented infection 
  


AZD1222 
primary 


-7.9 (-80.2-64.4) 14-75 
 


~14 weeks  


AZD1222 primary + 
mRNA-1273 booster  


AZD1222 
primary 


51.6 (-49.9-100) ~13 weeks  


AZD1222 +BNT162b2 
(primary) + 
BNT162b2 booster  


AZD1222 + 
BNT162b2 
primary  


16.5 (6.9-26.1) ~17 weeks  


AZD1222 + mRNA-
1273 (primary) + 
mRNA-1273 booster  


Documented infection AZD1222 + 
mRNA-1273 
primary  


19.9 (7.8-31.9) ~17 weeks  


Hospitalization  36 (-141.4-100) 


BNT162b2 primary 
+mRNA-1273 booster  


Documented infection 
 


BNT162b2 
primary 


51.8 (18-85.6) ~16 weeks  


mRNA-1273 primary 
+ BNT162b2 booster  


mRNA-1273 
primary  


33.2 (-6.8-73.2) ~17 weeks  


mRNA-1273 + 
BNT162b2 (primary) 
+ BNT12b2 booster  


mRNA-1273 + 
BNT162b2 
primary  


-92.2 (-458-100) ~26 weeks  


BNT162b2  Documented infection BNT162b2 
primary 


0.8 (-1-2.6) ~17 weeks 


Hospitalization  88.7 (84.2-93.2) 


ICU admission 64.1 (25.2-100) 


Death  96.8 (92.6-100) 


mRNA-1273 Documented infection mRNA-1273 
primary 


4.2 (0.2-8.2) ~17 weeks 


Hospitalization  89.3 (80.8-97.9) 


Death  99 (96.9-100) 


Previously 
infected  


BNT162b2 Documented infection BNT162b2 
primary 


13.4 (5.5-21.2)  
~17 weeks 


mRNA-1273 mRNA-1273 
primary 


11.2 (-4.8-27.3) ~17 weeks 


Finland Excluded Documented infection 62.8 (52.9-72.7) ~17 weeks 



https://www.medrxiv.org/content/10.1101/2022.11.24.22282651v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


AZD1222 primary + 
BNT162b2 booster  


Hospitalization  AZD1222 
primary 


95.5 (88.5-100) 


AZD1222 primary + 
mRNA-1273 booster  


Documented infection AZD1222 
primary 


77.7 (67.9-87.4) ~17 weeks  


Death 73.7 (18.8-100) 


AZD1222 +BNT162b2 
(primary) + 
BNT162b2 booster  


Documented infection AZD1222 + 
BNT162b2 
primary  


42.7 (35.8-49.6) ~17 weeks  


Hospitalization  86.6 (65.1-100) 


ICU admission  52.8 (-42.8-100) 


Death  -11.9 (-186.4-100) 


AZD1222 + mRNA-
1273 (primary) + 
mRNA-1273 booster  


Documented infection AZD1222 + 
mRNA-1273 
primary  


55.1 (42.9-67.2) ~17 weeks 


BNT162b2 primary 
+mRNA-1273 booster  


Documented infection BNT162b2 
primary 


36.2 (21.9-50.4) ~17 weeks  


Hospitalization  34.6 (-85.8-100) 


ICU admission  41.4 (-47.7-100) 


Death  99.3 (98.2-100) 


mRNA-1273 primary 
+ BNT162b2 booster  


Documented infection mRNA-1273 
primary  


44.2 (34.5-53.8) ~17 weeks  


BNT162b2+mRNA-
1273 (primary) 
+mRNA-1273 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary  


46 (-29.9-100) ~16 weeks 


mRNA-1273 + 
BNT162b2 (primary) 
+ BNT12b2 booster  


Documented infection mRNA-1273 + 
BNT162b2 
primary  


-17.1 (-136-100) ~17 weeks  


BNT162b2+mRNA-
1273 (primary) + 
BNT162b2 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary 


47.8 (27.7-68) ~15 weeks  


mRNA-1273 + 
BNT162b2 (primary) 
+ mRNA-1273 
booster  


Documented infection mRNA-1273 + 
BNT162b2 
primary 


32.1 (-37-100) ~17 weeks  


BNT162b2  Documented infection BNT162b2 
primary 


39.5 (37.2-41.8) ~17 weeks  


Hospitalization  77.9 (65.2-90.6) 


Death  80.9 (69.5-92.4) 


mRNA-1273 Documented infection mRNA-1273 
primary 


47.9 (41.5-54.3) ~17 weeks  


Hospitalization  76.5 (36.5-100) 


Death  87.8 (60.7-100) 


Previously 
infected 


BNT162b2  Documented infection BNT162b2 
primary 


38.7 (-0.9-78.4) ~17 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA-1273 mRNA-1273 
primary 


64.4 (9.6-100) ~17 weeks  


Norway Excluded AZD1222 primary + 
BNT162b2 booster  


Documented infection AZD1222 
primary 


-8.6 (-79.8-62.6) ~17 weeks  


AZD1222 primary + 
mRNA-1273 booster  


Documented infection AZD1222 
primary 


-66.6 (-240-100) ~15 weeks 


AZD1222 + BNT162b2 
(primary) + 
BNT162b2 booster  


AZD1222 + 
BNT162b2 
primary 


60.9 (57.8-64.1) ~17 weeks  


AZD1222 + mRNA-
1273 (primary) + 
mRNA-1273 booster 


AZD1222 + 
mRNA-1273 
primary 


50.1 (19.1-81) ~15 weeks  


BNT162b2 primary 
+mRNA-1273 booster 


Documented infection BNT162b2 
primary 


67.8 (66.3-69.2) ~17 weeks  


Hospitalization  94.6 (90-99.3)  


mRNA-1273 primary 
+ BNT162b2 booster  


Documented infection mRNA-1273 
primary  


62.3 (59.5-65) ~17 weeks  


Hospitalization  88.5 (70.8-100) 


BNT162b2+mRNA-
1273 (primary) + 
mRNA-1273 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary  


69.7 (47.4-92) ~14 weeks  


Hospitalization  95.5 (86.1-100) 


ICU admission  75.5 (16.8-100) 


mRNA-1273 + 
BNT162b2 (primary) 
+ BNT12b2 booster  


Documented infection mRNA-1273 + 
BNT162b2 
primary  


66.7 (56-77.4) ~16 weeks  


BNT162b2+mRNA-
1273 (primary) + 
BNT162b2 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary 


65.1 (48.7-81.5) ~14 weeks 


mRNA-1273 + 
BNT162b2 (primary) 
+ mRNA-1273 
booster  


Documented infection mRNA-1273 + 
BNT162b2 
primary 


69.8 (56.1-83.5)  
~11 weeks 


BNT162b2  Documented infection BNT162b2 
primary 


69.8 (69.2-70.5) ~17 weeks 


Hospitalization 80.1 (70.8-89.3) 


ICU admission  83.7 (79-88.4) 


mRNA-1273 Documented infection mRNA-1273 
primary 


65.1 (62.8-67.4) ~17 weeks 


Hospitalization 94.4 (85.5-100) 


ICU admission  94 (80.2-100) 


Previously 
infected 


BNT162b2  Documented infection BNT162b2 
primary 


59.7 (41.9-77.5) ~17 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA-1273 mRNA-1273 
primary 


53.9 (17.6-90.3) 


Sweden Excluded AZD1222 primary + 
BNT162b2 booster  


Documented infection AZD1222 
primary 


26.3 (20.2-32.5)  ~16 weeks 


Hospitalization  87.8 (80.9-94.7) 


AZD1222 primary + 
mRNA-1273 booster  


Documented infection AZD1222 
primary 


38.8 (34.2-43.3) ~16 weeks 


Hospitalization  95.2 (90.2-100) 


AZD1222 + BNT162b2 
(primary) + 
BNT162b2 booster  


Documented infection AZD1222 + 
BNT162b2 
primary 


9.7 (4.1-15.3) ~16 weeks 


Hospitalization  63.2 (12.1-100) 


AZD1222 + mRNA-
1273 (primary) + 
mRNA-1273 booster 


Documented infection AZD1222 + 
mRNA-1273 
primary 


8.1 (-13.3-29.4) ~16 weeks 


BNT162b2 primary + 
mRNA-1273 booster  


Documented infection BNT162b2 
primary 


37.4 (34.7-40.2) ~16 weeks 


Hospitalization  88.7 (83.6-93.8) 


mRNA-1273 primary 
+ BNT162b2 booster  


Documented infection mRNA-1273 
primary  


20.2 (14.3-26.1) ~16 weeks 


Hospitalization  89.6 (79.7-99.6)  


BNT162b2+mRNA-
1273 (primary) + 
mRNA-1273 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary  


64.3 (14.1-100) ~12 weeks 


mRNA-1273 + 
BNT162b2 (primary) 
+ BNT12b2 booster  


Documented infection mRNA-1273 + 
BNT162b2 
primary  


49.1 (-29-100) ~16 weeks 


BNT162b2 + mRNA-
1273 (primary) + 
BNT162b2 booster  


Documented infection BNT162b2 + 
mRNA-1273 
primary 


55.4 (-14.1-100) ~13 weeks 


BNT162b2  Documented infection BNT162b2 
primary 


23 (21.3-24.8) ~16 weeks 


Hospitalization 83.7 (79-88.4) 


mRNA-1273 Documented infection mRNA-1273 
primary 


31 (25.5-36.6) ~16 weeks 


Hospitalization 76.3 (59.5-93.1) 


Previously 
infected  


BNT162b2  Documented infection BNT162b2 
primary 


29.1 (23.6-34.6) ~16 weeks 


mRNA-1273 mRNA-1273 
primary 


38.7 (19.7-57.6) ~16 weeks 


160 Link-Gelles et al 
(November 22, 
2022)  
 


USA Test-negative 
case control 


246,137 adults 
aged 18-49 
years; 


Omicron 
BA.4, BA.5^ 


Included 2 doses of 
monovalent mRNA 
vaccine + Omicron 
BA.4/BA.5 bivalent 


Symptomatic disease in 
18-49 years 


Unvaccinated  
 


41 (31-49) 14+ 
 


~8 weeks  


Symptomatic disease in 
50-64 years 


50 (35-61) 



https://www.cdc.gov/mmwr/volumes/71/wr/mm7148e1.htm?s_cid=mm7148e1_w





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Note: this study 
doesn’t meet the 
inclusion criterion 
of >90% of 
participants with 
documented 
vaccination status. 
However, it is 
included here due 
to limited available 
data for bivalent 
vaccines. 
 


73,075 adults 
aged 50-64; 
41,414 adults 
aged ≥65 
years; 


BNT162b2 or mRNA-
1273 booster  


Symptomatic disease in 
≥65 years  


32 (9-49) 


3 doses of 
monovalent mRNA 
vaccine + Omicron 
BA.4/BA.5 bivalent 
BNT162b2 or mRNA-
1273 booster 


Symptomatic disease in 
18-49 years 


43 (39-46) 


Symptomatic disease in 
50-64 years 


25 (17-33) 


Symptomatic disease in 
≥65 years  


19 (8-29) 


4 doses of 
monovalent mRNA 
vaccine + Omicron 
BA.4/BA.5 bivalent 
BNT162b2 or mRNA-
1273 booster 


Symptomatic disease in 
50-64 years 


28 (20-34) 


Symptomatic disease in 
≥65 years  


23 (15-30) 


159 Chemaitelly et al* 
(March 10, 2023)  
 
[Published version 
of November 15, 
2022 preprint] 


Qatar Retrospective 
cohort 


304,091 
matched pairs 
of individuals 
(all ages) 


Omicron 
BA.1^, BA.2^ 
and BA.4/5^ 


Included BNT162b2 Documented infection Complete 
vaccination 
with 2 doses 
6+ months 
prior 


30.4 (27.5-33.3) 7+ 
 


~54 weeks 


Severe, critical, or fatal 
disease 


74 (37.2-89.2) 


mRNA-1273 Documented infection 29.1 (26.4-31.6) 


BNT162b2 or mRNA-
1273 


Documented infection 41.1 (40-42.1) 


61.4 (60.2-62.6) 7-37 


-21.8(-55-29) 308+ 


Severe, critical, or fatal 
disease 


80.5 (55.7-91.4) 7+ 


158 Fabiani et al*  
(November 14, 
2022) 


Italy Retrospective 
cohort 


2,552,985 
adults aged 
≥80 years 


Omicron 
BA.2, BA.5^ 


Excluded BNT162b2 or mRNA-
1273  
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses 
at least 4 
months prior  


28.5 (24.7-32.1) 14-28 ~19 weeks 


7.6 (-14.1-18.3) 28.56 


Severe disease 43.2 (30.6-54.9) 14-28 


27.2 (8.3-42.9) 28-56 


BNT162b2  
(4 doses) 


Documented infection 12.8 (-1.1-19.4) 14+ 


Severe disease 33.1 (21.2-43) 


mRNA-1273  
(4 doses) 


Documented infection 22.6 (13.5-30) 


Severe disease 38.5 (16.4-55) 


157 Jorgensen et al* 
(November 8, 
2022) 


Canada Test-negative 
case control 


8,809 infants  Omicron^ Included BNT162b2 or mRNA-
1273 in mothers 


Documented infection Unvaccinated 
mothers 


73 (61-80) 14+ ~35 weeks  


Hospitalization  81 (58-92) 


156 Canetti et al* 
(November 9, 
2022) 


Israel Prospective 
cohort  


11,176 HCWs 
aged 18+ 


Omicron 
BA.1 and 
BA.2^ 


Excluded BNT162b2  
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses 


52 (45-58) 7-35 ~24 weeks  


-2 (-27-17) 103-181 



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00058-0/fulltext#gr3

https://www.sciencedirect.com/science/article/pii/S0264410X22013998#s0065

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4246651

https://www.nejm.org/doi/10.1056/NEJMc2211283





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


at least 4 
months prior   


155 Hazan et al 
(November 2, 
2022) 


Israel Retrospective 
cohort 


74,835 
individuals 
aged 12+ 


Delta and 
Omicron 


Excluded  BNT162b2  
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses   


57 (56-88) 7+ ~31 weeks  


Emergency department 
visit  


67 (59-73) 


154 Chemaitelly et al 
(November 1, 
2022) 


Qatar Retrospective 
cohort 


30,541 
matched pairs 
of individuals 
with prior 
breakthrough 
Omicron 
infection (all 
ages) 
 


Omicron^ Previously 
infected 
only 


BNT162b2 or mRNA-
1273 


Documented 
reinfection 


Complete 
vaccination 
with 2 doses 
prior to first 
infection 


-38 (-65 to -15) 91+ 
 
(≥ 90 days 
post 
primary 
Omicron 
infection) 


~50 weeks 


19,065 
matched pairs 
of individuals 
with prior 
breakthrough 
Omicron 
infection (all 
ages) 


Unvaccinated 47 (37-56) 


153 Grewal et al 
(March 7, 2023)   
 
[Published version 
of Nov 1, 2022 
preprint] 


Canada Test-negative 
case control 


18,449 adults 
aged 50-59 


Omicron 
BA.1/BA.2^ 


Included  BNT162b2 or mRNA-
1273 


Severe disease Unvaccinated  96 (93-97) 120-179 ~43 weeks 


98 (93-99) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


97 (77-100) 7-59 ~24 weeks 


12,648 adults 
aged 60-69 


BNT162b2 or mRNA-
1273 


95 (93-96) 60-119 ~43 weeks 


90 (79-95) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


96 (93-98) 7-59 ~24 weeks 


95 (77-99) 
60-119 


10,681 adults 
aged 70-79 
 
Note: Moderna 
booster doses 
given to 


BNT162b2 or mRNA-
1273 


96 (96-97) 7-59 ~43 weeks 


91 (85-95) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


96 (94-97) 7-59 ~24 weeks 


93 (87-96) 
60-119 



https://www.medrxiv.org/content/10.1101/2022.10.31.22281719v1.full.pdf

https://www.medrxiv.org/content/10.1101/2022.10.31.22281756v1

https://www.nature.com/articles/s41467-023-36566-1





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


persons ≥70 
years were 100 
μg. 


10,971 adults 
aged ≥80 
 
Note: Moderna 
booster doses 
given to 
persons ≥70 
years were 100 
μg. 


BNT162b2 or mRNA-
1273 


92 (90-93) 7-59 ~43 weeks 


87 (80-91) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


94 (92-95) 7-59 ~24 weeks 


92 (78-97) 


120+ 


18,449 adults 
aged 50-59 


Omicron 
BA.4/BA.5^ 


BNT162b2 or mRNA-
1273 


77 (50-89) 120-179 ~56 weeks 


75 (60-84) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


95 (82-98) 
7-59 ~37 weeks 


12,648 adults 
aged 60-69 


BNT162b2 or mRNA-
1273 


94 (53-99) 60-119 ~56 weeks 


69 (55-78) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


88 (78-94) 7-59 ~37 weeks 


81 (70-88) 
60-119 


10,681 adults 
aged 70-79 


BNT162b2 or mRNA-
1273 


86 (37-97) 7-59 ~56 weeks 


59 (44-70) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


85 (77-90) 7-59 ~37 weeks 


86 (80-90) 
60-119 


10,971 adults 
aged ≥80 


BNT162b2 or mRNA-
1273 


76 (27-92) 7-59 ~56 weeks 


52 (36-64) 180-239 


BNT162b2 or mRNA-
1273  
(4 doses) 


86 (79-90) 7-59 ~37 weeks 


80 (72-85) 
120+ 


18,449 adults 
aged 50-59 


Omicron^ BNT162b2 or mRNA-
1273 


Complete 
vaccination 
with 2 doses 


79 (72-84) 7-59 ~56 weeks 


57 (35-72) 240+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


89 (69-96) 7-59 ~37 weeks 


77 (-1-95) 
60-119 


12,648 adults 
aged 60-69 


BNT162b2 or mRNA-
1273 


87 (83-90) 7-59 ~56 weeks 


62 (45-75) 240+ 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


BNT162b2 or mRNA-
1273  
(4 doses) 


83 (74-89) 7-59 ~37 weeks 


69 (47-82) 120+ 


10,681 adults 
aged 70-79 


BNT162b2 or mRNA-
1273 


83 (79-86) 7-59 ~56 weeks 


45 (24-59) 240+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


80 (74-85) 7-59 ~37 weeks 


69 (57-78) 120+ 


10,971 adults 
aged ≥80 


BNT162b2 or mRNA-
1273 


77 (72-80) 7-59 ~56 weeks 


48 (33-60) 240+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


82 (78-86) 7-59 ~37 weeks 


75 (68-81) 120+ 


152 Moghnieh et al* 
(September 22, 
2022) 


Lebanon  Retrospective 
case control  


4,507 
employees in 
the National 
Airlines 
company aged 
18+ 


Omicron 
specifically^ 


Included Sputnik V primary 
series + BNT162b2 


Documented infection Unvaccinated  57 (23.2-75.5) 7-60 ~19 weeks 


Excluded 53.7 (13.3-74.7) 


Previously 
infected 
only 


90.5 (71.6-97.8) 


Included BNT162b2 63.7 (-9.1-91.6) 


Excluded 48.6 (-92.2-92.1) 


Previously 
infected 
only 


84.1 (19.6-99.1) 


151 Tartof et al* 
(October 25, 2022) 


USA Test-negative 
case control 


18,357 
encounters in 
adults 18+ 
years 


Omicron 
BA.4/BA.5 
specifically^ 


Included  BNT162b2 Emergency department 
visit for ARI 


Unvaccinated  71 (18-90) <3 mos. ~52 weeks 


37 (8-57) ≥6 mos. 


Urgent care visit for 
ARI 


59 (35-74) <3 mos. 


11 (-7-26) ≥6 mos. 


Outpatient care visit 
for ARI 


55 (41-65) <3 mos. 


6 (-7-17) ≥6 mos. 


Hospitalization for ARI 72 (13-91) 3-5 mos. 


38 (-31-71) ≥6 mos. 


3,029 
encounters in 
adults aged 
50+ years 


BNT162b2 (4 doses) Emergency department 
visit for ARI 


65 (35-82) <3 mos. ~19 weeks 


78 (50-91) ≥3 mos. 


Urgent care visit for 
ARI 


35 (10-54) <3 mos. 


20 (-23-48) ≥3 mos. 


Outpatient care visit 
for ARI 


28 (10-43) <3 mos. 


11 (-18-34) ≥3 mos. 


Hospitalization for ARI 66 (20-85) <3 mos. 



https://www.mdpi.com/2076-393X/10/10/1596/htm

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00692-2/fulltext





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


33 (-112-79) ≥3 mos. 


150 Surie et al* 
(October 21, 2022) 


USA Test-negative 
case control 


4,730 
hospitalization
s in adults 
aged ≥18  


Omicron 
BA.1/BA.2^ 


Included  BNT162b2 or mRNA-
1273 


Hospitalization with 
COVID-like illness 


Unvaccinated 79 (74–84) 7-120 ~28 weeks  


41 (23–55) >120 


BNT162b2 or mRNA-
1273  
(4 doses) 


61 (29–78) 7+ ~11 weeks  


61 (29–78)   7-120 


Omicron 
BA.4/BA.5^ 


BNT162b2 or mRNA-
1273 


60 (12–81) 7-120 ~39 weeks  


29 (3–48) >120 


BNT162b2 or mRNA-
1273  
(4 doses) 


60 (36–75) 7+ ~22 weeks  


61 (37–76) 7-120 


149 Britton et al* 
(October 21, 2022) 


USA Test-negative 
case control 


34,220 
hospitalization
s in 
immunocompr
omised adults 
aged ≥18 


Omicron 
BA.1^ 


Included BNT162b2 or mRNA-
1273 


Hospitalization with 
COVID-like illness 
(immunocompromised) 


Unvaccinated  75 (71–79) 7-89 ~31 weeks 


49 (41–57) 90+ 


Omicron 
BA.2/ 
BA.2.12.1^ 


32 (16–46) 7+ ~44 week 


32 (15–45) 90+ 


Omicron 
BA.4/BA.5^ 


35 (21–47) 7+ ~51 weeks 


36 (22–47) 90+ 


Omicron 
BA.2/ 
BA.2.12.1/ 
BA.4/BA.5^ 


33 (22–42) 7+ ~51 weeks 


32 (21–42) 90+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


43 (27–56) 7+ ~29 weeks 


148 Embi et al  
(October 21, 2022) 


USA Test-negative 
case control 


2,00,071 
ED/UC events 
and 70,882 
hospitalization
s in immuno-
competent 
adults; 
8,848 ED/UC 
events and 
18,843 
hospitalization
s in immuno-
compromised 
adults  


Delta^ Included mRNA-1273 Emergency department 
or urgent care visit for 
COVID-like illness (CLI) 
(immunocompetent) 


Unvaccinated  95 (94-96) 7+ ~11 weeks  


 BNT162b2 93 (92-94) 


mRNA-1273 Hospitalization with CLI 
(immunocompetent) 


96 (95-97) 


BNT162b2 95 (94-96) 


mRNA-1273 Emergency department 
or urgent care visit for 
CLI 
(immunocompromised) 


77 (58-87) ~15 weeks 


 BNT162b2 74 (62-82) 


mRNA-1273 Hospitalization with CLI 
(immunocompromised) 


87 (79-92) 


 BNT162b2 76 (69-82) 


mRNA-1273 Emergency department 
or urgent care visit for 


69 (60-76) ~11 weeks 


 BNT162b2 74 (70-78) 



https://www.cdc.gov/mmwr/volumes/71/wr/mm7142a3.htm?s_cid=mm7142a3_w

https://www.cdc.gov/mmwr/volumes/71/wr/mm7142a4.htm?s_cid=mm7142a4_w

https://www.medrxiv.org/content/10.1101/2022.10.20.22281327v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


CLI 
(immunocompetent) 


Complete 
vaccination 
with 2 doses mRNA-1273 Hospitalization with CLI 


(immunocompetent) 
71 (57-81) 


 BNT162b2 77 (70-83) 


mRNA-1273 Emergency department 
or urgent care visit for 
CLI 
(immunocompromised) 


47 (3-71) ~15 weeks 


 BNT162b2 51 (29-66) 


mRNA-1273 Hospitalization with CLI 
(immunocompromised) 


57 (33-73) 


 BNT162b2 40 (21-55) 


147 Consonni et al* 
(October 19, 2022) 


Italy Retrospective 
cohort 


5,596 HCWs Omicron^ 
 
(Note: 88.3% 
of cases were 
during the 
Omicron 
period; 8.2% 
and 3.5% of 
cases were 
during Alpha, 
and Delta 
periods, 
respectively) 


Excluded  BNT162b2 
 


Documented infection Unvaccinated  57 (35-71) 7-29 ~30 weeks  


1 (0-32) 120+ 


Previously 
infected 
only  


71 (23-89) 7-29 


20 (0-72) 120+ 


146 John et al* 
(October 14, 2022) 


USA Retrospective 
cohort 


26,082 
propensity-
matched 
patients with 
liver cirrhosis  


Delta and 
Omicron^ 


Included  BNT162b2  Documented infection Complete 
vaccination 
with 2 doses 


96 (73-99) 14+ ~28 weeks  


Symptomatic disease 91 (29-99) 


Moderate/severe/critic
al disease 


100 (94-100) 


Severe/critical disease 100 (97-100) 


mRNA-1273  Documented infection 61 (16-82) 


Symptomatic disease 56 (-21-84) 


Moderate/severe/critic
al disease 


38 (-248-89) 


Severe/critical disease 100 (93-100) 


145 Wan et al* 
(October 17, 2022) 


Hong Kong 
SAR 


Case control 204,901 cases 
and 819,315 
controls 
among adults 
aged 60+ y 


Omicron 
BA.2^ 


Excluded BNT162b2 
 
 
 
 


Documented infection: 
60-79 y 


Unvaccinated -0.1 (-2.6 - 2.3) 14-180 ~24 weeks 


Hospitalization: 60-79 y 90.4 (88.7 - 91.8) 


Severe disease: 60-79 y 89.3 (79.1 - 94.5) 


Death: 60-79 y 97.9 (95.3 - 99.1) 



https://epiprev.it/articoli_scientifici/immunogenicity-and-effectiveness-of-bnt162b2-covid-19-vaccine-in-a-cohort-of-healthcare-workers-in-milan-lombardy-region-northern-italy

https://doi.org/10.1016/j.jhep.2022.07.036

https://academic.oup.com/jtm/advance-article/doi/10.1093/jtm/taac119/6761907





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


 
 
 
 
 


Documented infection: 
80+ y 


73.8 (70.6 - 76.6) 


Hospitalization: 80+ y 90.5 (87.0 - 93.1) 


Severe disease: 80+ y 78.7 (40.3 - 92.4) 


Death: 80+ y 96.1 ((91.2 - 98.3) 


CoronaVac Documented infection: 
60-79 y 


-9.3 (-39.0 - 14.0) 


Hospitalization: 60-79 y 81.9 (79.7 - 83.8) 


Severe disease: 60-79 y 85.2 (75.8 - 91.0) 


Death: 60-79 y 96.1 (93.5 - 97.7) 


Documented infection: 
80+ y 


49.2 (45.5 - 52.6) 


Hospitalization: 80+ y 87.3 (84.3 - 89.7) 


Severe disease: 80+ y 88.8 (64.4 - 96.5) 


Death: 80+ y 93.7 (89.5 - 96.2) 


BNT162b2 primary + 
CoronaVac booster 


Documented infection: 
60-79 y 


49.4 (47.8 - 50.9) 


Hospitalization: 60-79 y 94.0 (55.5 - 99.2) 


Documented infection: 
80+ y 


62.7 (10.1 - 84.5) 


Hospitalization: 80+ y 85.0 (-10.9 - 98.0) 


CoronaVac primary + 
BNT162b2 booster 


Documented infection: 
60-79 y 


-0.1 (-2.6 - 2.3) 


Hospitalization: 60-79 y 85.5 (82.3 - 88.2) 


Severe disease: 60-79 y 92.2 (74.9 - 97.6) 


Death: 60-79 y 97.3 (92.1 - 99.1) 


Documented infection: 
80+ y 


55.8 (48.5 - 62.1) 


Hospitalization: 80+ y 88.8 (82.0 - 93.0) 


Death: 80+ y 94.0 (80.7 - 98.2) 


144 UKHSA  
(November 3, 
2022) 
 
Update of October 
6th report 


UK Retrospective 
cohort 


Adults aged 
≥75 years and 
high-risk 
individuals  


Omicron^ Unknown AZD1222 or mRNA 
primary + mRNA 3rd 
dose + mRNA 4th dose 
(4 doses) 
 


Hospitalization Complete 
vaccination 
with 3 doses 
at least 25-39 
weeks prior 


58.8 (54.1-63) 14-28 ~26 weeks 


10.8 (-6.2-25.1) 140+ 



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1115385/Vaccine_surveillance_report___week-44.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1115385/Vaccine_surveillance_report___week-44.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Note: a minority of 
individuals received 
AZD1222 as a booster 
vaccine. 


143 Kislaya et al* 
(September 15, 
2022) 


Portugal Retrospective 
cohort  


642,067 
residents aged 
≥80 years and 
1,984,107 
residents aged 
60-79 years   


Omicron 
BA.5^ 


Excluded  AZD1222 or 
Ad26.COV2.S or any 
mRNA primary series 
+ any mRNA 1st 
booster + any mRNA 
2nd  booster (2nd  
booster) 


Hospitalization in 
adults ≥80 years 


Unvaccinated  81 (75-85) 14+ ~9 weeks  


Complete 
vaccination 
with 2 doses  


53 (43-65) 


Complete 
vaccination 
with 3 doses 


47 (35-57) 


Death in adults ≥80 
years 


Unvaccinated  82 (77-85) 


Complete 
vaccination 
with 2 doses  


56 (47-63) 


Complete 
vaccination 
with 3 doses  


49 (41-56) 


142 Mimura et al* 
(October 8, 2022) 


Japan Retrospective 
cohort  


105,267 
individuals 
aged 16-64 
years  


Omicron 
specifically^ 


Excluded BNT162b2 or mRNA-
1273  
 


Documented infection Unvaccinated 56.5 (46-65) 14+ ~15 weeks 


Symptomatic disease 71.8 (60.1-80.1) 


141 Jara et al  
(October 6, 2022) 


Chile Retrospective 
cohort  


3,381,528 
individuals 
aged 20+ 


Omicron^ Excluded  3 doses of BNT162b2 
+ any mRNA booster   
(4 doses) 


ICU admission  Unvaccinated  74.1 (54.8-85.2) 14+ ~24 weeks 


Death  87.7 (76.1-93.7) 14+ 


2 doses of CoronaVac 
+ 2 doses of mRNA 
booster (4 doses) 


ICU admission  86.3 (83.2-88.8) 14+ 


Death  81.0 (76.8-84.0) 14+ 


3 doses of CoronaVac 
+ any mRNA booster  
(4 doses) 


ICU admission  75.0 (63.4-83.0) 14+ 


Death  79.3 (73.8-83.7) 14+ 


2 doses of 
CoronaVac+ AZ 


ICU admission 77.0 (69.6-83.0) 14+ 



https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.37.2200697

https://www.ijidonline.com/article/S1201-9712(22)00539-2/fulltext#relatedArticles

https://www.medrxiv.org/content/10.1101/2022.10.03.22280660v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


booster +mRNA 
booster (4 doses) 


Death  90.8 (89.4-92.0) 14+ 


140 Buchan et al* 
(September 22, 
2022)  


Canada Test-negative 
case control 


134,435 adults 
in Ontario (18+ 
y)  
  
Note: ~7.1% of 
participants 
received one 
dose of 
AZD1222 as 
part of their 
primary series  
 


Omicron 
specifically^ 


Included Any mRNA primary + 
BNT162b2 booster  


Symptomatic disease Unvaccinated 60 (55-65)  7+ ~19weeks 


Severe disease  95 (87-98) 


Any mRNA primary + 
mRNA-1273 booster  


Symptomatic disease 65 (55-72) 


Severe disease  93 (74-98) 


Delta 
specifically^ 


Any mRNA primary + 
BNT162b2 booster  


Symptomatic disease 97 (96-98) 


Severe disease  99 (98-99) 


Any mRNA primary + 
mRNA-1273 booster  


Symptomatic disease 97 (95-98) 


Severe disease  100 (98-100) 


139 Risk et al*  
(October 8, 2022) 
 
Note: this study 
does not adjust for 
calendar time 


 


USA Test-negative 
case control 


4,332 
adolescents 
aged 12-17 
years  


Delta and 
Omicron^ 


Included  BNT162b2  Documented infection Unvaccinated 56.3 (36.5-70.6) 0-3 months  ~9 weeks  


138 Tseng et al* 
(January 12, 2023) 
[Published version 
of December 2, 
2022 preprint] 
 
 


USA Test-negative 
case control 


123,236 
individuals 
aged ≥18 years  


Omicron 
BA.1 
specifically^ 


Included  mRNA-1273  Documented infection Unvaccinated 85.8 (82.7-88.3) 14-30 ~39 weeks  


54.9 (35.6-68.4) >150 


Complete 
vaccination 
with 2 doses 


81 (77-84.4) 14-30 


50 (28.4-65.1) >150 


Hospitalization for 
severe COVID-19  


Unvaccinated 97.5 (96.3-98.3) 14+ 


Complete 
vaccination 
with 2 doses  


88.8 (83.3-92.5) 


Omicron 
BA.2 
specifically^ 


mRNA-1273 Documented infection Unvaccinated 61 (27.6-79) 14-30 


-24.9 (-32.3- -
16.7) 


>150 


Complete 
vaccination 
with 2 doses 


63.6 (32.3-80.4) 14-30 


-13.6 (-23.4- -2.5) >150 


Unvaccinated 82 (64.5-90.8) 14+ 



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fjamanetwork.com%2Fjournals%2Fjamanetworkopen%2Ffullarticle%2F2796615%3FresultClick%3D1&data=05%7C01%7Cabaidya1%40jhmi.edu%7Cc6d83a3d365b4441ab9d08daad43d427%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C638012804077220685%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5YgfQuTTcLKXNKu73lJ2ydbKMO220WPj9s1fhbn9Jj8%3D&reserved=0

https://www.sciencedirect.com/science/article/pii/S1054139X22006437#appsec1

https://www.nature.com/articles/s41467-023-35815-7





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Hospitalization for 
severe COVID-19 


Complete 
vaccination 
with 2 doses 


75 (47.6-88.1) 


mRNA-1273  
(4 doses) 


Documented infection Unvaccinated 64.3 (50.7-74.2) 14-30 ~15 weeks  


17.23 (-45.3-62.6) >90 


Complete 
vaccination 
with 3 doses  


64.3 (52-73.5) 14-30 


66.1 (22.1-85.3) >90 


Hospitalization for 
severe COVID-19 


Unvaccinated 96.4 (88.4-98.9) 14+ 


Complete 
vaccination 
with 3 doses 


85.5 (59.7-94.9) 


Omicron 
BA.2.12.1 
specifically^ 


mRNA-1273  Documented infection Unvaccinated 82.7 (44.2-94.7) 14-30 ~39 weeks 


-26.8 (-34.6- -18) >150 


Complete 
vaccination 
with 2 doses 


85.2 (52.2-95.4) 14-30 


-9.1 (-20.3-3.5) >150 


mRNA-1273  
(4 doses) 


Documented infection Unvaccinated  64.4 (48.6-75.4) 14-30 ~15 weeks  


14 (-48.4-61.9) >90 


Complete 
vaccination 
with 3 doses  


72.1 (60.8-80.2) 14-30 


68 (25.3-86.3) >90 


Omicron 
BA.4 
specifically^ 


mRNA-1273  Documented infection Unvaccinated 72.6 (-54.7-96.6) 14-30 


-16.4 (-35.8-8.2) >150 ~39 weeks 


Complete 
vaccination 
with 2 doses 


71.8 (-55.7-96.5) 14-30 


-13.1 (-36.3-15.6) >150 


mRNA-1273  
(4 doses) 


Documented infection  Unvaccinated 
 


75.7 (34.7-91) 14-30 ~15 weeks  


6.3 (-66.3-70.4) >90 


Complete 
vaccination 
with 3 doses 


80.8 (49.6-92.7) 14-30 


42.4 (-48.5-82.9) >90 


Omicron 
BA.5 
specifically^ 


mRNA-1273  Documented infection  Unvaccinated 90.6 (30.6-98.7) 14-30 ~39 weeks 


-17.9 (-29.6- -4.2) >150 


Complete 
vaccination 
with 2 doses 


91 (33.6-98.8) 14-30 


-17.1 (-31.4-0.2) >150 


mRNA-1273  Documented infection  Unvaccinated 30.8 (-9.2-56.5) 14-30 ~15 weeks  







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


(4 doses) 5 (-56.9-61.1) >90 


Complete 
vaccination 
with 3 doses 


43.2 (12.4-63.1) 14-30 


48.4 (-24.2-79.8) >90 


Omicron 
BA.4/BA.5 
specifically^ 


mRNA-1273 Hospitalization for 
severe COVID-19 


Unvaccinated 72.4 (23.9-90) 14+ ~39 weeks 


Complete 
vaccination 
with 2 doses 


87.5 (51.8-96.8) 


mRNA-1273  
(4 doses) 


Unvaccinated 88.5 (51.8-97.2) ~15 weeks  


Complete 
vaccination 
with 3 doses 


72.2 (-7.4-92.9) 


137 McConeghy et al* 
(September 30, 
2022) 


USA Target trial 
emulation 


9527 nursing 
home 
residents from 
196 facilities 
across 19 


states  


Omicron^  Included BNT162b2 or mRNA-
1273 (4 doses) 


Documented infection  3 doses 
received at 
least 120 days 
prior  


25.8 (1.2-44.3)  0-60 ~6.5 weeks  


Hospitalization 60.1 (-18.8-91.5)  


Death  89.6 (45-100)  


Hospitalization or 
death 


73.9 (36.1-92.2) 


136 Lin et al* 
(September 26, 
2022) 
 
Note: this study 
includes additional 
VE estimates for 
individuals 
vaccinated during 
different time 
periods. 
  


USA  Retrospective 
cohort  


10,600,823 
residents of 
North Carolina  


Omicron^ 
 


Included  BNT162b2 
(Vaccinated between 
Jan 1-Jun 3,2022) 


Documented infection Complete 
vaccination at 
least 120 days 
prior 


51.6 (48.9-54.1) 1 month ~14 weeks 


16.5 (14.1-18.8) 3 months 


BNT162b2 primary + 
mRNA-1273 booster 
(Vaccinated between 
Jan 1-Jun 3,2022) 


60.4 (51.7-67.5) 1 month 


21.8 (11.2-31.2) 4 months 


mRNA-1273 primary 
+ BNT162b2 booster  
(Vaccinated between 
Jan 1-Jun 3,2022) 


61.3 (55.9-66.1) 1 month 


16.4 (2.1-28.6) 4 months 


mRNA-1273 
(Vaccinated between 
Jan 1-Jun 3,2022) 


55.3 (51.7-58.6) 1 month 


22.3 (19-25.4) 3 months 


Ad26.COV2.S primary 
+ BNT162b2 booster  
(Vaccinated after Dec 
15, 2021) 


38.2 (29.8-45.5) 1 month 


20.7 (13-27.8) 2 months 


Ad26.COV2.S primary 
+ mRNA-1273 


46.4 (39.1-52.9) 1 month 


4.8 (0.01-12.4) 2 months 



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fmmwr%2Fvolumes%2F71%2Fwr%2Fmm7139a2.htm%3Fs_cid%3Dmm7139a2_w&data=05%7C01%7Cabaidya1%40jhmi.edu%7C160f5715a0c44bfb6c5d08daa872445a%7C9fa4f438b1e6473b803f86f8aedf0dec%7C0%7C0%7C638007505968017003%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=rWUOl1iOEVGLl6ufIYljAnTSD8m0wRddy1iOrG8tXKo%3D&reserved=0

https://jamanetwork.com/journals/jama/fullarticle/2796893





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


booster (Vaccinated 
after Dec 15, 2021) 


Delta^ 
 


BNT162b2  
(Vaccinated before 
Sep 22, 2021) 


60.1 (64.3-70.4) 1 month ~6 weeks 


53.1 (50.2-55.9) 2 months 


BNT162b2 primary + 
mRNA-1273 booster 
(Vaccinated before 
Sep 22, 2021) 


68.2 (62.4-73.1) 1 month 


64.1 (60.8-67.2) 2 months 


mRNA-1273 primary 
+ BNT162b2 booster 
(Vaccinated before 
Sep 22, 2021) 


66.8 (64.1-69.3) 1 month 


58.3 (55.8-60.7) 2 months 


mRNA-1273 
(Vaccinated before 
Sep 22, 2021) 


61.6 (57.4-65.5) 1 month 


52.8 (48.7-56.6) 2 months 


135 Grewal et al* 
(December 3, 
2022) 
 
[Published version 
of September 30, 
2022 preprint] 


Canada  Test-negative 
case control  
 


21,275 cases 
and 273,466 
controls 
amongst LTCF 
residents aged 
60+ in Ontario 


Omicron 
BA.1, BA.2, 
BA.4, BA.5^  


Excluded  BNT162b2 or mRNA-
1273  
(4 doses) 


Documented infection 3 doses 
received at 
least 84 days 
prior 


23 (17-29) <84  ~29 weeks 


-24 (-41 to -9) 168+ 


Symptomatic disease 36 (26-44) <84 


-15 (-49 to 11) 168+ 


Severe disease 37 (24-48) <84 


6 (-29-32) 168+ 


BNT162b2 or mRNA-
1273  
(4 doses) 


Documented infection Unvaccinated 49 (44-54) <84 


18 (5-28) 168+ 


Symptomatic disease 69 (61-75) <84 


44 (24-59) 168+ 


Severe disease 82 (77-86) <84 


74 (62-82) 168+ 


BNT162b2 or mRNA-
1273 


Documented infection 38 (32-43) <84 ~42 weeks 


34 (28-39 84+ 


Symptomatic disease 59 (48-68) <84 


51 (42-60) 84+ 


Severe disease 77 (68-83) <84 


72 (64-78) 84+ 


134 Link-Gelles et al* 
(March 15,2023) 
 
 


USA Test-negative 
case control 


103,236 ED/UC 
encounters 
and 
hospitalization


Omicron 
BA.4/BA.5^ 


Included  BNT162b2 ED/UC encounter  Unvaccinated 56 (45-65) 7-119 ~45 weeks 


28 (24-33) ≥120  


Hospitalization  54 (23-72) 7-119 


33 (24-41) ≥120  



https://doi.org/10.1093/infdis/jiac468

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2802473





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


[Published version 
of October 5, 2022, 
preprint] 


s in adults 
aged 18+ 


mRNA-1273 ED/UC encounter  72 (61-80) 7-119 


29 (23-34) ≥120  


Hospitalization  73 (50-86) 7-119 


38 (27-46) ≥120  


Heterologous mRNA 
vaccines 


ED/UC encounter  70 (52-81) 7-119 


38 (29-46) ≥120  


Hospitalization  23 (-2-42) ≥120  


BNT162b2  
(4 doses): Ages 50+  


ED/UC encounter  60 (50-68) 7-59 ~18.5 
weeks 46 (36-54) 60+ 


Hospitalization  44 (18-62) 7-59 


53 (37-66) 60+ 


mRNA-1273  
(4 doses): Ages 50+  


ED/UC encounter  67 (56-76) 7-59 


49 (38-58) 60+ 


Hospitalization  73 (55-84) 7-59 


56 (34-71) 60+ 


Heterologous mRNA 
vaccines 
(4 doses): Ages 50+  


ED/UC encounter  52 (32-66) 7-59 


45 (28-59) 60+ 


Hospitalization  65 (36-80) 7-59 


52 (22-71) 60+ 


BNT162b2 or mRNA-
1273: All ages 


ED/UC encounter Complete 
vaccination at 
least 150 days 
prior 


49 (39-58) 7-119 ~15 weeks 


Hospitalization 57 (35-72) 


BNT162b2 or mRNA-
1273  
(4 doses): Ages 65+ 


ED/UC encounter Receipt of 3 
doses at least 
120 days prior  


35 (28-41) 


Hospitalization 37 (25-46) 


133 Ferdinands et al * 
(October 3, 2022) 


USA Test-negative 
case control 


893,461 adults 
(18+) admitted 
to a hospital or 
ED/UC center 
across 10 
states 


Omicron^ Excluded BNT162b2 or mRNA-
1273  


ED/UC encounter: All Unvaccinated 83 (82-84) <2 mos ~40 weeks 


17 (7-26) 8+ mos 


Hospitalization: All 89 (88-90) <2 mos 


31 (17-43) 8+ mos 


Hospitalization: 
Immunocompromised 


78 (73-82) <2 mos 


29 (13-42) 6+ mos 


BNT162b2 or mRNA-
1273  
(4 doses) 


Hospitalization: 
Immunocompromised  


48 (29-62) 7+ days 


Delta^ BNT162b2 or mRNA-
1273  
 


ED/UC encounter 96 (95-96) <2 mos ~12 weeks 


88 (62-96) 4-<6 mos 


Hospitalization 96 (95-96) <2 mos 



http://bmj.com/content/379/bmj-2022-072141.long





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


92 (90-93) 2+ mos 


132 Chiew et al*  
(September 28, 
2022) 
 
[Update to January 
8, 2022 preprint] 


Singapore Retrospective 
cohort 


249,763 
adolescents 
aged 12-17 


Omicron^ Excluded BNT162b2 Documented infection Unvaccinated 56 (53-58) 8+ ~12 weeks 


59 (56-62) 8-14 


40 (34-45) 60+ 


Hospitalization 94 (86-97) 8+ 


96 (87-99) 8-14 


84 (14-97) 60+ 


131 Florea et al*  
(September 22, 
2022) 


USA Prospective 
cohort 


431,328 
matched pairs 
of 
Immunocompe
tent adults 
(18+) in 
Southern 
California 


Delta, 
Omicron^ 


Included mRNA-1273 
 
Note: Approximately 
10.5% of cases were 
not laboratory 
confirmed (based 
only on diagnosis 
codes) 


Documented infection 
 


Complete 
vaccination 
with mRNA-
1273 


61.3 (60.5-62.2) 14+ ~16 weeks 


67.1 (66.1-68) <1 mo 


30.5 (21.3-38.6) 2-<3 mo 


Hospitalization 89 (86.2-91.2) 14+ 


91.2 (86.9-94) <1 mo 


78.7 (54.5-90) 2-<3 mo 


Death 96 (68-99.5) 14+ 


130 Gonzalez et al 
(September 27, 
2022) 


Argentina Test-negative 
case control 


422,144 
individuals ≥50 
years in 
Buenos Aires 


Omicron^ Included AZD1222 primary + 
BNT162b2 or mRNA-
1273 booster 


Documented infection Complete 
vaccination at 
least 120 days 
prior 


36 (33-39) <60 ~18 weeks 


8 (-4-19) 60+ 


Hospitalization 78 (65-86) <60 


86 (23-97) 60+ 


Death 80 (68-87) <60 


75 (-17-95) 60+ 


Sinopharm primary + 
BNT162b2 or mRNA-
1273 booster 


Documented infection 38 (31-45) <60 


36 (16-50) 60+ 


Hospitalization 78 (49-91) <60 


Death 73 (49-85) <60 


76 (-85-97) 60+ 


Sputnik V primary + 
BNT162b2 or mRNA-
1273 booster 


Documented infection 34 (31-37) <60 


-2 (-16-10) 60+ 


Hospitalization 76 (68-83) <60 


66 (16-86) 60+ 


Death 88 (83-92) <60 


84 (46-95) 60+ 


129 Schrag et al* 
(September 26, 
2022) 


USA Test-negative 
case control 


4517 ED/UC 
encounters 
and 975 
hospitalization
s among 
pregnant 


Omicron^ Included BNT162b2 or mRNA-
1273 


Emergency 
Dept/Urgent Care 
encounter 


Unvaccinated 65 (41-79) 7+ ~20 weeks 


79 (59-89) 7-119 


-124 (-414-2) 120+ 


Hospitalization 76 (27-92) 7+ 


86 (28-97) 7-119 


-53 (-1254-83) 120+ 



https://doi.org/10.1016/S1473-3099(22)00573-4

https://doi.org/10.1093/cid/ciac785

https://www.medrxiv.org/content/10.1101/2022.09.25.22280341v2

https://jamanetwork-com.proxy1.library.jhu.edu/journals/jamanetworkopen/fullarticle/2796667#:~:text=26%2C%202022.%20doi%3A-,10.1001/jamanetworkopen.2022.33273,-Open%20Access%3A





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


persons (aged 
18-45) across 
10 states 


Delta^ Emergency 
Dept/Urgent Care 
encounter 


81 (33-95) 7+ ~15 weeks 


Hospitalization 97 (79-100) 7+ 


128 Collie et al* 
(September 14, 
2022) 


South Africa Test-negative 
case control 


32,883 
hospitalized 
adults (18+) 


Omicron 
BA.1 or 
BA.2^ 


Included BNT162b2 Hospitalization Unvaccinated 81.6 (68.1-89.4) 14-27 ~23 weeks 


50 (4.4-73.0) 3-4 mos 


Omicron 
BA.4 or 
BA.5^ 


68.8 (59.5-76) 1-2 mos 


46.8 (35.3-56.2) 3-4 mos 


127 Chatzilena et al* 
(December 7, 
2022)  
[Published version 
of September 12, 
2022 preprint] 


UK Test-negative 
case control 


8543 
hospitalized 
adults (18+) in 
Bristol  


Omicron^ Excluded BNT162b2 Hospitalization Unvaccinated 30.9 (6-50) 7+ ~42 weeks 


31 (-15-59) ≤3 months 


33.9 (8-52) >3 months 


126 Tan et al* 
(September 13, 
2022) 


Singapore Target trial 
emulation 


79,966 persons 
aged 80+ y 


Omicron^ Excluded BNT162b2 or mRNA-
1273  
(4 doses) 


Symptomatic disease Complete 
vaccination 
with 3 doses 
of BNT162b2 
or mRNA-
1273 at least 5 
months prior 


22.2 (19.6-24.7) 8+ ~13 weeks 


35 (31-40) 8-30 


16 (12-20) >60 


Hospitalization 55 (51.8-58.3) 8+ 


58 (50-64) 8-30 


52 (47-57) >60 


Severe disease 63 (56.3-68.5) 8+ 


58 (42-69) 8-30 


57 (46-66) >60 


125 Mallah et al* 
(September 10, 
2022) 


Spain Test-negative 
case control 


909,636 
persons aged 
11+ y In Galicia 


Alpha, Deltaⴕⴕ Excluded BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated 88 (85-90) 7+ ~5 weeks 


124 Huang et al*  
(October 20, 2022) 
 
[Update to 
September 9, 2022 
preprint] 


China Matched case 
control  


612,597 cases 
aged ≥3 years  


Omicron^ Excluded  Ad5-nCoV Documented infection 
 


Unvaccinated 16.0 (1.5-28.4) 13-24 weeks 23 weeks 


123 Kim et al*  
(August 29, 2022) 


South Korea Matched case 
control 


281 cases and 
281 controls 
amongst HCWs 


Omicron^ Excluded  AZD1222 primary + 
BNT162b2 booster 


Documented infection Complete 
vaccination 
with 2 doses 


48.3 (30.0-72.5) 14+ ~15 weeks  



https://www.nejm.org/doi/10.1056/NEJMc2210093

https://www.sciencedirect.com/science/article/pii/S2666776222002484?via%3Dihub

https://doi.org/10.7326/M22-2042

https://doi.org/10.1016/j.envres.2022.114252

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02606-8

https://jkms.org/DOIx.php?id=10.3346/jkms.2022.37.e267





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


of AZD1222 
vaccine 


BNT162b2 or mRNA-
1273 


Complete 
vaccination 
with 2 doses 
of any mRNA 
vaccine 


53.1 (13.2-74.7) 


122 Barraza et al*  
(August 5, 2022) 


Chile Retrospective 
cohort  


3282 cases and 
3199 controls  


Gamma, 
Delta and 
Omicron^ 


Included  BNT162b2 Hospitalization with 
severe acute 
respiratory infection 


Unvaccinated 84 (71-91.2) 14+ ~47 weeks 


BNT162b2 (4 doses) 96.2 (83.5-99.1) ~21 weeks 


CoronaVac 69.1 (53.6-79.4) ~47 weeks 


121 Suphanchaimat et 
al*  
(July 5, 2022) 


Thailand Test-negative 
case control 


558,865 cases 
and 1,139,723 
controls aged 
18+ 
 


Delta^ Included CoronaVac primary + 
AZD1222 booster 


Documented infection Unvaccinated 99.1 (93.6-99.9) 30-59  ~6 weeks  


97.9 (91.4-99.5) 60-89 ~11 weeks 


CoronaVac primary + 
BNT162b2 booster  


97.2 (79.8-99.6) 15-29 ~2 weeks 


98.7(90.6-99.8) 90+ ~19 weeks 


120 Cocchio eft al* 
(August 20, 2022) 


Italy  Retrospective 
cohort  


19,817 
adolescents 
aged 12-17 
years  


Omicron^ Excluded BNT162b2 Documented infection Unvaccinated 72 (70-73) 14-34 ~15 weeks 


30 (27-33) 35-69 


mRNA-1273 primary 
+ BNT162b2 booster 


71 (66-74) 14-34 


32 (26-38) 35-69 


119 Ng et al*  
(August 26, 2022) 


Singapore Retrospective 
cohort 


2,441,581 
adults aged 
30+ y 


Omicron^ Excluded BNT162b2 (3 doses) Documented infection Complete 
vaccination 
with 2 doses 
of any mRNA 
vaccine 5 
months prior 


31.7 (30-33.4) 15-60 ~45 weeks 


-2.83 (-5.4-0.3) 121-330 


Severe disease 85.2 (80.2-88.9) 15-60 


87.3 (84.2-89.8) 121-330 


mRNA-1273 (3 doses) Documented infection 41.3 (39.4-43.1) 15-60 


14.6 (11-18) 121-330 


Severe disease 97.5 (89.7-99.4) 15-60 


89.0 (78.9-94.2) 121-330 


BNT162b2 primary + 
mRNA-1273 booster 


Documented infection 34.9 (33-36.8) 15-60 


3.69 (0.03-7.21) 121-330 


Severe disease 87.3 (72.8-94.1) 15-60 


84.4 (73.4-90.9) 121-330 


mRNA-1273 primary 
+ BNT162b2 booster 


Documented infection 35.6 (32.8-38.3) 15-60 


9.7 (2.7-16.3) 121-330 



https://www.paho.org/es/node/86651

https://www.mdpi.com/2076-393X/10/7/1080/htm

https://www.mdpi.com/2076-393X/10/7/1080/htm

https://www.mdpi.com/2076-393X/10/8/1362/htm

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2795654





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Severe disease 100 (-inf-100) 15-60 


86.3 (44.7-96.6) 121-330 


118 Tsang et al*  
(December 12, 
2022) 
 
[Update to August 
25, 2022 preprint] 


Hong Kong 
SAR 


Prospective 
cohort 


8636 
individuals 
aged 5+ y 


Omicron 
BA.2^ 


Excluded BNT162b2 Documented infection Unvaccinated 41.4 (23.2-55.2) 14+ ~12 weeks 


Symptomatic disease 50.9 (31-65) 


CoronaVac Documented infection 32.4 (9-49.8) 


Symptomatic disease 41.6 (15-59.8) 


CoronaVac primary + 
BNT162b2 booster 


Documented infection 31.3 (-1-53.3) 


Symptomatic disease 55.8 (22.9-74.6) 


117 Wan et al*  
(August 17, 2022) 


Hong Kong 
SAR 


Case-Control  82,587 cases 
of COVID-19 
infection, 
10,241 cases 
of COVID-19 
related 
hospital 
admission, 539 
cases of ICU 
admission in 
patients with 
Diabetes 
Mellitus (DM) 
aged ≥12 y 


Omicron 
BA.2^  


Excluded BNT162b2 (3 doses) 
 


Documented infection Unvaccinated 54.2 (52.4-55.9) 14+ ~23 weeks 


Hospitalization  91.4 (89.5-92.9) 


ICU admission  86.3 (71.5-93.4) 


CoronaVac (3 doses) Documented infection 19.8 (17.2-22.3) 


Hospitalization  85.4 (83.2-87.3) 


ICU admission  94.8 (85.8-98.1) 


BNT162b2 primary + 
CoronaVac booster 


Documented infection 12.1 (-15.8-33.3) 


CoronaVac primary + 
BNT162b2 booster 


Documented infection 39.9 (36.6-42.9) 


Hospitalization  89.5 (85.9-92.2) 


ICU admission  95.9 (70.3-99.4) 


116 Cheng et al* 
(August 11, 2022) 


Hong Kong, 
SAR 


Retrospective 
cohort  


103,143 
patients with 
chronic kidney 
disease aged ≥ 
18 years 


Omicronⴕⴕ Excluded BNT162b2 Documented infection Unvaccinated 77 (72-82) 14+ ~45 weeks 


Hospitalization 85 (73-92) 


Death 95 (78-99) 


CoronaVac Documented infection 61 (48-72) 


Hospitalization 65 (5-87) 


Death 97 (92-99) 


115 Powell et al* 
(November 24, 
2022) 
 
[Published version 
of August 22, 2022 
preprint] 


UK Test-negative 
case control 


1,161,704 tests 
among 
adolescents 
(aged 11-17 y) 
in England 


Omicron^ Excluded BNT162b2 primary + 
BNT162b2 or mRNA-
1273 booster 


Symptomatic disease Unvaccinated 62.9 (60.5-65.1) 14-104 ~23 weeks 


33.6 (14.6-48.3) 105-174 


Delta^ Excluded Symptomatic disease Unvaccinated 96 (92.2-97.9) 14-104 ~13 weeks 



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00732-0/fulltext

https://www.sciencedirect.com/science/article/pii/S0163445322004728?via%3Dihub

https://doi.org/10.1016/j.kint.2022.07.018

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00729-0/fulltext





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


114 Yan et al*  
(August 18, 2022) 


Hong Kong, 
SAR 


Case control 9021 cases and 
89,440 
controls 
among adults 
aged 18+ y  


Omicron 
BA.2^ 


Excluded BNT162b2 (3 doses) 
 
 
 


Severe disease (18-50 
y) 


Unvaccinated 76.1 (24.8-92.4) 14+ 18 weeks 


Severe disease (51-64 
y) 


90.5 (72.6-96.7) 


Severe disease (65+) 86.7 (74.8-93) 


Death (18-50 y) 82.1 (35.5-95) 


Death (51-64 y) 98.1 (92.3-99.5) 


Death (65+ y) 97.5 (95.1-98.7) 


CoronaVac (3 doses) 
 
 
 


Severe disease (18-50 
y) 


81 (10.7-96) 


Severe disease (51-64 
y) 


84.6 (62-93.7) 


Severe disease (65+ y) 83.6 (73-90.1) 


Death (18-50 y) 89.5 (46-97.9) 


Death (51-64 y) 97 (90.3-99.1) 


Death (65+ y) 94.2 (91.5-96.1) 


CoronaVac primary + 
BNT162b2 booster 
 
 
 


Severe disease (18-50 
y) 


56.9 (-256-94.8) 


Severe disease (51-64 
y) 


91.7 (37.5-98.9) 


Severe disease (65+ y) 92.8 (70.8-98.2) 


Death (18-50 y) 66.3 (-218.8-96.4) 


Death (65+ y) 95.8 (90.6-98.1) 


113 Kim et al*  
(August 17, 2022) 


South Korea Retrospective 
cohort 


3,203,985 
adolescents 
aged 12-18 


Delta, 


Omicronⴕⴕ 


Excluded BNT162b2 Documented infection 
(18 y) 


Unvaccinated 56.3 (50-61.7) 14-29 ~6 weeks 


55.2 (47.3-61.9) 30-59 


112 Risk et al* 
(August 16, 2022) 


USA Retrospective 
cohort 


162,805 
immunocompe
tent and 5,609 
immunosuppre
ssed 
individuals 
aged ≥18 years  


Omicron^ Included  BNT162b2  Documented infection 
(immunosuppressed) 


Unvaccinated 50 (31-64) 7+ ~22 weeks  


Documented infection 
(immunocompetent) 


35 (29-41) 


Hospitalization (all) 89 (84-93) 


mRNA-1273 Documented infection 
(immunosuppressed) 


60 (42-73) 


Documented infection 
(immunocompetent) 


57 (51-62) 



https://www.tandfonline.com/doi/full/10.1080/22221751.2022.2114854

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2795253

https://doi.org/10.1016/S2665-9913(22)00216-8





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Hospitalization (all) 92 (86-96) 


BNT162b2 or mRNA-
1273 


Hospitalization 
(immunosuppressed) 


87 (74-93) 


Hospitalization 
(immunocompetent) 


92 (87-95) 


ICU admission (all) 91 (75-97) 


111 Low et al*  
(August 10, 2022) 


Malaysia Retrospective 
cohort  


13,840,240 
individuals 
aged ≥18 years  


Delta^ Excluded BNT162b2 Symptomatic disease Complete 
vaccination 
with 2 doses 
of BNT162b2 
at least 3 
months prior 


99 (99-100) 14+ ~14 weeks  


CoronaVac primary + 
BNT162b2 booster 


94 (94-95) 


CoronaVac 92 (90-94) 


110 Stirrup et al* 
(January 29,2023)  
 
[Published version 
of August 9, 2022 
preprint] 


UK Prospective 
cohort 


19,973 staff of 
LTCFs in 
England 
 
Note: a small 
proportion of 
participants 
received 
AZD1222 as 
first booster 
dose (0.1%) or 
second booster 
dose (0.4%) 
rather than an 
mRNA vaccine. 


Omicron^ Excluded AZD1222 primary + 
BNT162b2 or mRNA-
1273 booster 


Documented infection Complete 
vaccination 
with 2 doses 
at least 84 
days prior 


72 (67-76) 14-48 ~26 weeks 
 -12 (-29-3) 84+ 


BNT162b2 or mRNA-
1273 (3 doses total) 


63 (54-70) 14-48 


-26 (-45 to -9) 84+ 


Individuals  
with prior 
infection 
only 


AZD1222 + BNT162b2 
or mRNA-1273 


Documented infection 80 (67-88) 14-48 


-8 (-41-18) 84+ 


BNT162b2 or mRNA-
1273 


75 (52-87) 14-48 


-36 (-83 to -1) 84+ 


109 Pinto-Álvarez* 
(October 13, 2022) 
 
[Update to August 
6, 2022 preprint] 


Colombia Nested 
cohort  


6963 solid 
organ 
transplant 
recipients aged 
≥16 years  


Mu, Delta 
and 
Omicron^ 


Excluded BNT162b2 Documented infection Unvaccinated 72.5 (59.5-81.4) 15+ ~26 weeks  


Hospitalization 82.9 (63.5-92.1) 


Death  89.8 (73.7-96.1) 


CoronaVac Documented infection 58.1 (35.9-72.7) 


Hospitalization 67.9 (35.1-84.2) 


Death  91.9 (76.2-97.2) 


Ad26.COV2.S Documented infection 80.7 (0-97.3) 


AZD1222 Documented infection 76.2 (50.5-88.5) 


BNT162b2 primary + 
mRNA-1273 booster 


Documented infection 75.1 (61.2-83.9) 


Hospitalization 91.6 (72.8-97.4) 


Death  97.3 (80.5-99.6) 


Hospitalization 70.2 (37.6-85.8) 



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794986

https://www.medrxiv.org/content/10.1101/2022.08.08.22278532v1

https://journals.lww.com/transplantjournal/Fulltext/9900/Real_world_Evidence_of_COVID_19_Vaccines.192.aspx





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


CoronaVac primary + 
BNT162b2 booster 


Death  90.8 (31.9-98.8) 


BNT162b2 primary + 
AZD1222 booster  


Documented infection 80.1 (63.7-89.1) 


Hospitalization 95.3 (65.7-99.4) 


Death  93.4 (51.3-99.1) 


108 Tartof et al* 
(August 3, 2022) 


USA Test-negative 
case control 


3168 
adolescents 
aged 12 to 17 
years  


Omicron 
specifically^ 


Included BNT162b2 ED or UC encounters  Unvaccinated 87 (72-94) 14+ ~10 weeks  


Excluded 87 (71-95) 


107 Arashiro et al* 
(August 3, 2022) 


Japan Case control  5975 
individuals 
aged 20+  


Omicron^ Included BNT162b2 or mRNA-
1273 


Symptomatic disease Unvaccinated 78 (67-86) 14+ ~21 weeks 


51 (29-66) 180+ 


106 Cerqueira-Silva et 
al* (July 18, 2022) 


Brazil  Test-negative 
case control 


2,471,576 
individuals 
aged 18+ 


Omicron^ Included  CoronaVac primary + 
BNT162b2 booster 


Symptomatic infection  Unvaccinated 63.6 (62.8-64.3) 14-30 ~22 weeks  


1.7 (0.1-3.2) >120 


Hospitalization or 
death  


89.4 (87.8-90.7) 14-30 


84.1 (83.2-84.9) >120 


Death  90.2 (87.6-92.3) 14-30 


87 (85.9-88.0) >120 


Symptomatic infection  Complete 
vaccination 
with 2 doses 
at least 4 
months prior 


62.9 (62.1-63.7) 14-30 


-2.9 (-1.3- -4.5) >120 


Hospitalization or 
death  


71.2 (67.1-74.9) 14-30 


59.8 (57.8-61.8) >120 


105 Hertz et al 
 (August 15, 2022) 
 
[Update to July 
17,2022 preprint] 


Israel Prospective 
cohort 


608 healthcare 
workers aged 
18+ 


Omicron 
BA.1^ 


Excluded BNT162b2  
(4 doses) 


Symptomatic disease  Complete 
vaccination 
with 3 doses 
of BNT162b2 
at least 3 
months prior 


45.5 (19-63) 8-30 ~11 weeks  


37 (15-53) 60-90 


104 Link-Gelles et al 
(July 15, 2022) 


USA Test-negative 
case control 


159,432 ED/UC 
encounters 
and 
hospitalization
s in adults 
aged 18+ 


Omicron 
BA.1^ 


Excluded  BNT162b2 or mRNA-
1273 


ED/UC encounter  Unvaccinated 84 (83-85) 7-119 ~23 weeks  


73 (68-77) ≥120  


Hospitalization  92 (91-93) 7-119 


85 (81-89) ≥120  


113,837 ED/UC 
encounters 
and 


Omicron 
BA.2^ 


ED/UC encounter  56 (51-61) 7-119 ~35 weeks 


26 (21-30) ≥120  


Hospitalization  69 (58-76) 7-119 



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794882

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac635/6653543?login=false#367573882

https://www.nature.com/articles/s41467-022-31839-7#Sec2

https://www.nature.com/articles/s41467-022-31839-7#Sec2

https://www.researchsquare.com/article/rs-1915346/v1

https://www.cdc.gov/mmwr/volumes/71/wr/mm7129e1.htm?s_cid=mm7129e1_w





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


hospitalization
s in adults 
aged 18+ 


52 (44-59) ≥120  


14,776 ED/UC 
encounters 
and 
hospitalization 
in adults aged 
50+ 


BNT162b2 or mRNA-
1273 
(4 doses) 


ED/UC encounter  66 (60-71) 7+ ~6 weeks  


Hospitalization  80 (71-85) 


103 Lee et al*  
(July 12, 2022) 


UK  Test-negative 
case control 


230,666 cancer 
patients aged 
18+ 


Delta^ Included  BNT162b2 primary + 
BNT162b2 booster 


Documented infections Unvaccinated 59.3 (58.8-59.8) 84+ ~12 weeks  


Symptomatic disease 61.9 (61.4-62.4) 


Hospitalization 81.1 (76.8-84.6) 


Death 94.6 (92.6-96.1) 


AZD1222 primary + 
BNT162b2 booster 


Documented infections 58.3 (57.7-58.9)  


Symptomatic disease 63.2 (62.6-63.8) 


Hospitalization 79.2 (73.9-83.4) 


Death  94.3 (91.9-96) 


102 Guedalia et al*  
(November 15, 
2022) 
[Published version 
of July 11, 2022 
preprint] 


Israel Retrospective 
cohort 


82,803 
pregnant 
women aged 
16+  
 


Omicron 
BA.1^ 
 


Excluded BNT162b2 Hospitalization  Complete 
vaccination at 
least 5 
months prior  


48 (37-57) 0+ ~31 weeks 


Hospitalization with 
moderate disease 


92 (26-99) 


Hospitalization Unvaccinated 43 (31-53) 


Hospitalization with 
moderate disease 


97 (72-100) 


Severe disease 94 (43-99) 


Delta^ Hospitalization Complete 
vaccination at 
least 5 
months prior  


92 (83-96) ~15.5 
weeks 


Hospitalization Unvaccinated 97 (95-99) 


Hospitalization with 
moderate disease 


99 (93-100) 


Severe disease 99 (89-100) 


101 Muhsen et al*  
(July 1, 2022) 


Israel Prospective 
cohort 


18,611 
residents of 


Delta^ Excluded BNT162b2 Documented infection Complete 
vaccination at 


89 (85-93) >7 ~10 weeks 


Mild/Moderate 
hospitalization 


93 (86-97) 



https://www.ejcancer.com/article/S0959-8049(22)00389-6/fulltext

https://www.nature.com/articles/s41467-022-34605-x

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793804





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


640 LTCF (aged 
60+) 


Severe hospitalization least 5 
months prior 


90 (76-96) 


Death 96 (84-99.1) 


100 Tartof et al* 
(October 7, 2022) 
 
Published version 
of June 30, 2022 
preprint  


USA Test-negative 
case control 


29,507 
hospital 
admissions 
and 36,306 ED 
admissions in 
individuals 
aged ≥18 years  
 


Omicron 
BA.1 
specifically^ 


Included BNT162b2 Hospitalization for ARI Unvaccinated 80 (74-84) <3 mos.  ~29 weeks 


76 (69-82) ≥ 3 mo 


ED admission for ARI 74 (69-78) <3 mos.  


65 (56-73) ≥ 3 mo 


Omicron 
BA.2 
specifically^  


Hospitalization for ARI 74 (47-87) <3 mos.  


70 (53-81) ≥ 3 mo 


ED admissions for ARI 59 (40-72) <3 mos.  


5 (-21-25) ≥ 3 mo 


99 Breznik et al  
(June 29, 2022) 


Canada Prospective 
cohort study 


997 residents 
of nursing and 
retirement 
homes in 
Ontario 


Omicron^ Included BNT162b2 or mRNA-
1273 
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses 


81 (70-88) 60-120 ~15 weeks 


98 Ionescu et al* 
(January 16, 2023) 
 
[Published version 
of June 28, 2022 
preprint] 


Canada Test-negative 
case control 


193,899 tests 
among 
adolescents 
aged 12-17 in 
Quebec 


Omicron^ Excluded BNT162b2 Documented infection Unvaccinated 60.8 (40.8-74.1) 14+ ~26 weeks 


60,903 tests 
among 
adolescents 
aged 12-17 in 
British 
Columbia 


63.7 (41.1-77.7) 


97 Carazo et al*  
(September 21, 
2022) 
 
Published version 
of June 27 preprint 


Canada Test-negative 
case control 


37,732 cases 
and 73,507 
controls 
amongst HCWs 
in Quebec 
aged 18-59 
years  


Omicron 
BA.2 
specifically  


Excluded  BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated, 
no prior 
infection 


46 (40-52) 14+ ~39 weeks  


Symptomatic disease  70 (62-75) 


96 Muhsen et al* 
(June 23, 2022) 


Israel Retrospective 
cohort  


43,775 
residents of 
LTCF aged 60+ 


Omicron^ Excluded BNT162b2  
(4 doses) 


Documented infection Complete 
vaccination 
with 3 doses 
of BNT162b2 
at least 4 
months prior 


36 (31-40) 14+  ~12 weeks 


Mild-moderate 
hospitalization  


66 (57-73) 


Severe hospitalization 72 (61-80) 


Death 76 (58-87) 



https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00354-X/fulltext

https://www.medrxiv.org/content/10.1101/2022.06.28.22277016v1

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiad006/6988115?login=true

https://www.sciencedirect.com/science/article/pii/S1473309922005783?via%3Dihub#ecomp10

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2793699





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


95  Liu et al*  
(October 12, 2022)  
  
Update to June 21, 
2022 preprint 


 


Australia Prospective 
cohort study 


2,053,123 
adults in 
Sydney (aged 
40+) 


Omicron^ Excluded BNT162b2 Hospitalization or 
death among persons 
50-69 years old 


Complete 
vaccination 
with 2 doses 
8-89 days 
prior 


49.4 (30.8-63.0) 8+ ~13 weeks 


94 Ioannou et al * 
(October 11, 2022)  
 
Published version 
of June 16, 2022 
preprint 
 


USA Target trial 
emulation 


490,838 
matched pairs 
of veterans 
(aged 18+) 


Omicron^ Excluded Any mRNA primary + 
Any mRNA booster 
 


Documented infection Complete 
vaccination at 
least 5 
months prior 


39 (36.4-41.6) >10 ~15 weeks 


Hospitalization 53.3 (48.1-58) 


Death 79.1 (71.2-84.9) 


Documented infection Complete 
vaccination 5-
9 months 
prior 


36.4 (33.3-39.4) 


Hospitalization 43.8 (35.2-51.3) 


Death 78.1 (67.5-85.3) 


Documented infection Complete 
vaccination >9 
months prior 


46.5 (44.1-48.7) 


Hospitalization 63.2 (56.4-69) 


Death 81.6 (67.8-89.4) 


Any mRNA primary + 
BNT162b2 booster 


Documented infection Complete 
vaccination at 
least 5 
months prior 


39 (36.4-41.6) 


Hospitalization 54 (46.1-60.8) 


Death 85.5 (73.9-92) 


Any mRNA primary + 
mRNA-1273 booster 


Documented infection 44.6 (42.5-46.6) 


Hospitalization 52.9 (45.6-59.2) 


Death 75.2 (62.9-83.4) 


BNT162b2 primary + 
Any mRNA booster 


Documented infection 39.6 (36.9-42.1) 


Hospitalization 53.7 (45.8-60.4) 


Death 84.8 (73.7-91.2) 


mRNA-1273 primary 
+ Any mRNA booster 


Documented infection 44.3 (42.2-46.3) 


Hospitalization 53.1 (45.7-59.5) 


Death 75 (62.3-83.4) 


93 Adams et al * 
(October 11, 2022) 
 
Published and 
updated analysis of 
June 13, 2022 
preprint 


USA Prospective 
test-negative 
case control  


4,760 
hospitalized 
patients aged 
≥18 years 


Omicron 
BA.1, BA.2 
and BA.5 
specifically^ 


Included  BNT162b2 primary + 
BNT162b2 booster 


Hospitalization  Unvaccinated  64 (55-72) 7+ ~44 weeks 


BNT162b2  
(4 doses) 


73 (44-87) 


mRNA-1273 primary 
+ mRNA-1273 
booster 


65 (55-73) 


mRNA-1273  68 (17-88) 



https://doi.org/10.1016/j.vaccine.2022.09.029

https://www.acpjournals.org/doi/10.7326/M22-1856

https://doi.org/10.1136/bmj-2022-072065





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


(4 doses) 


BNT162b2 or mRNA-
1273 


64 (42-78) 


Ad26.COV2.S primary 
+ Ad26.COV2.S 
booster  


35 (-54-73) 


Ad26.COV2.S primary 
+ any mRNA booster 


52 (25-69) 


92 Richterman et al*  
(June 6, 2022) 


USA  Test-negative 
case control  


14,520 tests 
among 
healthcare 
workers  


Delta^ Excluded  BNT162b2 primary + 
BNT162b2 booster 


Symptomatic disease  Complete 
vaccination 
with 2 doses 
of BNT162b2 
within last 6 
months  


78 (63-87) 14+ ~32 weeks  


mRNA-1273 primary 
+ mRNA booster 


96 (82-99) 


Omicron^ BNT162b2 primary + 
BNT162b2 booster 


50 (42-56) 


mRNA-1273 primary 
+ mRNA booster  


56 (45-65) 


BNT162b2 primary + 
BNT162b2 booster 


66 (51-76) <56 


55 (19-76) >112  


Delta^ BNT162b2 primary + 
BNT162b2 booster 


Unvaccinated  93 (78-98) 14+ 


mRNA-1273 primary 
+ mRNA booster 


96 (82-99) 


Omicron^ BNT162b2 primary + 
BNT162b2 booster 


54 (23-73) 


mRNA-1273 primary 
+ mRNA booster  


46 (6-69) 


BNT162b2 primary + 
BNT162b2 booster 


75 (50-87) <56 


55 (5-79) >112  


91 Hulme et al  
(June 6, 2022) 


UK  Retrospective 
cohort  


6,990,219 
adults aged 
≥18 years 


Delta Included BNT162b2 primary + 
BNT162b2 booster 


Documented infection Complete 
vaccination 
with 2 doses 
of AZD1222 or 
BNT162b2  


49.6 (48.3-50.8) 1-28  ~11 weeks  


49.7 (47.8-51.5) 29-70 


Hospitalization  73.8 (68.9-77.9) 1-28  


86.1 (81.9-89.4) 29-70 


Death  92.6 (86.5-96) 29-70 


AZD1222 primary + Documented infection 49.2 (48.4-50) 1-28  



https://doi.org/10.1093/cid/ciac454

https://www.medrxiv.org/content/10.1101/2022.06.06.22276026v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


BNT162b2 booster 54.8 (53.3-56.3) 29-70 


Hospitalization  78.2 (75.2-80.8) 1-28  


83.9 (80-87.1) 29-70 


Death  77.4 (66.3-84.9) 1-28  


93.5 (87.6-96.6) 29-70 


90 Carlsen et al*  
(June 1, 2022) 


Norway Retrospective 
cohort study 


21,643 
newborns 


Omicron^ Excluded BNT162b2 or mRNA-
1273 
 
(~4% of mothers 
received AZD1222 as 
first dose) 


Documented infection 
during an infant’s first 
4 months of life (born 
to unvaccinated 
mothers and mothers 
vaccinated in 2nd or 3rd 
trimester) 


Unvaccinated 78 (57-88) 14+ ~45 weeks 


89 Marra et al 
(May 27, 2022) 


Brazil Retrospective 
cohort study 


11,427 HCWs 
18 years and 
older 


Delta^ Excluded CoronaVac primary + 
BNT162b2 booster 


Documented infection Complete 
vaccination 
with 2 doses 
CoronaVac 


92.0 (89.1-94.3) 14+ ~11 weeks 


AZD1222 primary + 
BNT162b2 booster  


Complete 
vaccination 
with 2 doses 
AZD1222 


60.5 (44.9-72.4) 


88 Chin et al * 
(October 26, 2022) 
 
 
 
 
 
 
 
 
 
 
[Previous preprint 
version 
Chin et al (May 
27,2022)] 


USA Retrospective 
cohort  


59,794 
residents and 
16,752 staff 
aged 18+ 


Omicron and 
Delta^ 


Excluded BNT612b2 or mRNA-
1273 


Documented infection 
(Residents) 


Unvaccinated 
with no prior 
infection  


40.9 (31.9-48.7) 14+ ~32 weeks  


Documented infection 
(Staff) 


72.1 (67.2-76.2) 


Included 
before July 
01/2021 


Documented infection 
(Residents) 


57.7 (50.8-63.6) 


Documented infection 
(Staff) 


77.6 (71.7-82.2) 


Included 
since July 
01/2021 


Documented infection 
(Residents) 


84.6 (70.7-91.9) 


Documented infection 
(Staff) 


87.9 (76-93.9) 


Retrospective 
test-negative 
case control 


15,783 
resident and 
8,539 staff 
cases, 
matched with 
180,169 
resident and 


Excluded Documented infection 43.2 (42.2-47.4) 


Included 
before July 
01/2021 


61.3 (60.7-64.8) 


Included 
since July 
01/2021 


86.8 (82.1-92.7) 



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2793109

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac430/6594056?login=false

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac430/6594056?login=false

https://www.nejm.org/doi/10.1056/NEJMoa2207082

https://www.medrxiv.org/content/10.1101/2022.05.26.22275639v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


90,409 staff 
controls aged 
18+ 


87 Amir et al* 
(September 9, 
2022) 
 
[Update to May 25, 
2022 preprint] 


Israel Retrospective 
cohort 


452,485 
children 12-15 
years of age 


Omicron^ Excluded BNT612b2 Documented infection Unvaccinated 80.0 (76.7-83.1) 14-60 ~7 weeks 


Complete 
vaccination 
with 2 doses 
120+ days 
prior 


76.2 (72.2-79.6) 


86 Fano et al* 
(May 18,2022) 


Italy Retrospective 
cohort  


946,156 
individuals 
aged 12 + 


Alpha, Delta^ Excluded  BNT612b2 or mRNA-
1273 (3 doses) 


Documented infection Unvaccinated 69.1 (67.5-70.7) 15-19 ~26 weeks  


50.8 (46.0-55.1) 75+ 


AZD1222 primary + 
BNT162b2 or mRNA-
1273 booster 


59.9 (56.4-63.0) 15-19 


23.4 (12.1-33.3) 40+ 


Ad26.COV2.S primary 
+ BNT162b2 or 
mRNA-1273 booster 


52.8 (47.2- 57.9) 15-19 


26.9 (16.3-36.3) 40+ 


Heterologous primary 
(AZD1222+ BNT612b2 
or mRNA-1273) + 
BNT162b2 or mRNA-
1273 booster 


28.0 (0.0-48.5) 10-14 


28.8 (12.9-41.8) 15+ 


85 Rennert et al* 
(January 10, 2023) 
 
[Published version 
of  
May 7, 2022 
preprint] 


USA  Propensity 
matched case 
control  


1,944 students 
aged 18+ 


Omicron^ Included  BNT162b2 Documented infection Unvaccinated 42.8 (22.7-57.6) 7+ ~16 weeks 


mRNA-1273 48.5 (25-64.7) 


658 employees 
aged 18-65 


BNT162b2 74.3 (42.1-88.6) 


mRNA-1273 60.4 (32.4-76.8) 


84 Amir et al 
(May 5, 2022) 


Israel  Retrospective 
cohort  


1,178,090 
adults aged 
60+  


Omicron^ Excluded  BNT162b2 (3 doses) Hospitalization and 
death  


Complete 
vaccination 
with 2 doses 
of BNT162b2 
at least 4 
months prior 


57.0 (37.5-71.0) 0-30  ~31 weeks  


67.8 (59-75.6) 180-210  


BNT162b2 (4 doses) 89.2 (88.0-91.0) 0-60  


83 Butt et al*  
(May 3, 2022) 


USA Retrospective 
cohort 


2,384,272 
veterans (aged 
21+) 


Omicron^ Excluded BNT162b2  Documented infection Complete 
vaccination 
with 2 doses 


11 (7-14) >7 ~19.5 
weeks 30 (23-36) <28 


-9 (-22-2) >84 



https://doi.org/10.1016/S1473-3099(22)00527-8

https://www.tandfonline.com/doi/figure/10.1080/14760584.2022.2080057?scroll=top&needAccess=true

https://www.medrxiv.org/content/10.1101/2022.05.06.22274771v1.full.pdf

https://www.medrxiv.org/content/10.1101/2022.05.04.22274647v1.full.pdf

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac328/6577096





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Hospitalization of BNT162b2 
by April 30, 
2021 


50 (41-57) >7 


62 (43-75) <28 


45 (18-63) >84 


ICU admission or death 88 (68-96) >7 


90 (22-99) 28-56 


79 (-78-98) >84 


mRNA-1273 Documented infection Complete 
vaccination 
with 2 doses 
of mRNA-1273 
by April 30, 
2021 


27 (24-30) >7 


40 (35-44) <28 


-23 (-65-9) >84 


Hospitalization 55 (46-61) >7 


55 (38-67) <28 


83 (24-96) >84 


ICU admission or death 72 (24-90) >7 


86 (-17-98) <28 


50 (-68-85) 28-56 


BNT162b2 or mRNA-
1273 


Documented infection Complete 
vaccination 
with 2 doses 
of BNT162b2 
or mRNA-
1273 by April 
30, 2021 


19 (17-22) >7 


Hospitalization 52 (46-57) >7 


ICU admission or death 83 (65-92) >7 


Delta^ BNT162b2 Documented infection Complete 
vaccination 
with 2 doses 
of BNT162b2 
by April 30, 
2021 


73 (70-76)  ~9.5 weeks 


Hospitalization 79 (71-85) 


ICU admission or death 90 (21-99) 


mRNA-1273 Documented infection Complete 
vaccination 
with 2 doses 
of mRNA-1273 
by April 30, 
2021 


74 (70-78) 


Hospitalization 80 (68-88) 


BNT162b2 or mRNA-
1273 


Documented infection Complete 
vaccination 
with 2 doses 


73 (71-76) 


Hospitalization 80 (73-85) 


ICU admission or death 94 (52-99) 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


of BNT162b2 
or mRNA-
1273 by April 
30, 2021 


82 Carazo et al*  
(October 14, 2022) 
 
[Update to May 3, 
2022 preprint] 


Canada Test-negative 
case control 


224,007 cases 
and 472,432 
controls 
among 
individuals 
(12+ y) in 
Quebec 


Omicron^ Excluded BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated 73 (72-73) 7+ ~24 weeks 


Hospitalization 91 (91-92) 


Previously 
infected 
only 


Documented infection 68 (67-68) 


Hospitalization 84 (82-91) 


81 Suah et al* 
(May 2, 2022)  


Malaysia  Test-negative 
case control 


319,127 tests  Omicron^ Unknown  BNT162b2 Documented infection Complete 
vaccination 
with 2 doses 
of BNT162b2 
4-6 months 
prior 


52 (50.3-51.9) 14+ ~12 weeks  


306,483 tests  Delta^ 89.4 (89.2-89.7) 


80 Kirsebom et al*  
(December 12, 
2022) 
 
[Update to May 1, 
2022 preprint] 


UK Test-negative 
case control 


759,450 adults 
aged 40-64 y 


Omicron 
specifically^ 


Included AZD1222 Symptomatic disease Unvaccinated 51.7 (38.9-61.8) 14-34 ~3 weeks 


37.2 (-44.1-72.6) 105+ ~20 weeks 


AZD1222 + BNT162b2 Symptomatic disease 63.8 (63.0-64.5) 14-34 ~3 weeks 


30.6 (26.8-34.3) 105+ ~20 weeks 


166,720 adults 
aged 65+ y 
 


Omicron 
specifically^ 


AZD1222 Symptomatic disease 51.6 (20.8-70.4) 14-34 ~3 weeks 


-27.2 (-131.6-
30.1) 


70-104 ~13 weeks 


Hospitalization 82.3 (64.2-91.3) 7+ ~20 weeks 


AZD1222 + BNT162b2 Symptomatic disease 58.1 (51.6-63.8) 14-34 ~3 weeks 


23.1 (15.1-30.5) 105+ ~20 weeks 


Hospitalization 90.9 (88.7-92.7) 7+ ~20 weeks 


Delta 
specifically^ 


AZD1222 Hospitalization Unvaccinated 80.9 (15.6-95.7) 7+ ~15 weeks 


AZD1222 + BNT162b2 93.9 (92.8-94.9)   


79 Sharma et al* 
(April 27, 2022) 


USA Matched case 
control  


221,267 
veterans  


Omicron^ Excluded  BNT162b2  Documented infection Complete 
vaccination 
with two 
doses at least 
≥5 months 
prior 


30.1 (26.2-33.7) 14+ ~27 weeks  


Hospitalization 61.4 (55-67.1) 


Death  78.8 (67.9-87.5) 


Documented infection Unvaccinated  47.8 (45.2-50.3) 


Hospitalization 81.8 (79.2-84.2) 



http://jamanetwork.com/journals/jamanetworkopen/fullarticle/2797311

https://www.tandfonline.com/doi/full/10.1080/22221751.2022.2072773

https://www.nature.com/articles/s41467-022-35168-7

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac325/6574744?login=false





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Death  89.6 (85-93.6) 


187,507 
veterans 


mRNA-1273 Documented infection Complete 
vaccination 
with two 
doses at least 
≥5 months 
prior 


37.1 (32.2-41.7) 


Hospitalisation 63.5 (53.7-71.6) 


Death  75.0 (55.4-88.0) 


Documented infection Unvaccinated  61.9 (59.4-64.4) 


Hospitalisation 87.9 (85.3-90.2) 


Death  91.4 (86.4-95.6) 


78 Castillo et al 
(April 21, 2022) 


France  Test-negative 
case control 


761,744 cases, 
18+ years 


Omicron 
specifically^ 


Excluded  BNT162b2 or mRNA-
1273 
 
Note: A small 
proportion(~1%) 
received an 
undetermined vaccine 
product  


Symptomatic infection Unvaccinated 
without prior 
infection 


64 (63-64) 8-14  ~22 weeks  


50 (48-51) >90  


Hospitalisation 90 (87-92) 8-14  


93 (92-94) >90  


ICU admission  96 (92-99) 8-14  


97 (95-99) >90  


Death  95 (89-100) 8-14  


93 (91-96) >90  


166,009 cases, 
18+ years  


Delta 
specifically^ 


Symptomatic infection 84 (79-88) 8-14  


90 (85-94) >90  


Hospitalisation 98 (98-99) 8-14  


99 (99-100) >90  


ICU admission  99 (98-99) 8-14  


99 (99-100) >90  


Death  98 (96-100) 8-14  


99 (99-100) >90  


77 Cerqueira-Silva et 
al*  
(January 11, 2023)  
 
[Update to April 14, 
2022 preprint] 
 
 
 
 


Brazil Test-negative 
case control 


5,281,586 
adults (aged 
18+) 


Omicron^ Included AZD1222 + BNT162b2 Symptomatic disease 
 


Unvaccinated 51.6 (51.0 to 
52.2) 


14-29  2 weeks 


4.2 (0.7 to 7.6) 120+ ~28 weeks 


Severe disease 93.5 (93.0 to 
94.0) 


14-29  2 weeks 


82.3 (79.7 to 
84.7) 


120+ ~28 weeks 


Symptomatic disease 
 


Complete 
vaccination 
with AZD1222 


50.9 (50.4 to 
51.4) 


14-29  2 weeks 


7.0 (3.8 to 10.1) 120+ ~28 weeks 



https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.16.2200250#html_fulltext

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004156

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004156





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Severe disease 79.0 (77.3 to 
80.6) 


14-29  2 weeks 


59.4 (53.3 to 
64.7) 


120+ ~28 weeks 


BNT162b2  
(3 doses) 


Symptomatic disease Unvaccinated 44.6 (43.4 to 
45.8) 


14-29  2 weeks 


−11.8 (−35.9 to 
8.0) 


120+ ~17 weeks 


Severe disease 92.7 (91.0 to 
94.0) 


14-29  2 weeks 


74.1 (9.1 to 92.6) 120+ ~17 weeks 


Symptomatic disease Complete 
vaccination 
with 
BNT162b2 


40.5 (39.3 to 
41.7) 


14-29  2 weeks 


9.7 (−9.6 to 25.6) 120+ ~17 weeks 


Severe disease 54.6 (43.9 to 
63.2) 


14-29  2 weeks 


38.2 (−125.0 to 
83.0) 


120+ ~17 weeks 


Scotland 555,825 adults 
(aged 18+) 


AZD1222 + BNT162b2 Symptomatic disease Unvaccinated 67.1 (65.5 to 
68.5) 


14-29  2 weeks 


37.4 (33.8 to 
40.9) 


120+ ~28.5 
weeks 


Severe disease 98.3 (87.3 to 
99.8) 


14-29  2 weeks 


77.8 (51.4 to 
89.9) 


120+ ~28.5 
weeks 


Symptomatic disease Complete 
vaccination 
with 
BNT162b2 


63.1 (61.4 to 
64.7) 


14-29  2 weeks 


28.8 (23.8 to 
33.5) 


120+ ~28.5 
weeks 


Severe disease 85.2 (67.3 to 
93.3) 


14-29  2 weeks 


54.9 (14.2 to 
76.3) 


120+ ~28.5 
weeks 


AZD1222 +  
mRNA-1273 


Symptomatic disease Unvaccinated 71.7 (69.9 to 
73.3) 


14-29  2 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


44.1 (39.7 to 
48.1) 


120+ ~28.5 
weeks 


Severe disease 94.4 (87.7 to 
97.5) 


14-29  2 weeks 


76.0 (59.3 to 
85.9) 


120+ ~28.5 
weeks 


Symptomatic disease Complete 
vaccination 
with AZD1222 


68.4 (66.4 to 70.3 14-29  2 weeks 


37.1 (31.5 to 
42.2) 


120+ ~28.5 
weeks 


Severe disease 95.5 (67.3 to 
99.4) 


14-29  2 weeks 


59.3 (3.6 to 82.8) 120+ ~28.5 
weeks 


AZD1222 + BNT162b2 
or mRNA-1273 + 
BNT162b2 (4 doses)  


Symptomatic disease Unvaccinated 40.6 (20.9 to 
55.4) 


7-29 2 weeks 


46.9 (36.6 to 
55.6) 


30+ ~7 weeks 


Complete 
vaccination 
with AZD1222 


34.4 (12.5 to 
50.8) 


7-29 2 weeks 


40.4 (28.4 to 
50.4) 


30+ ~7 weeks 


AZD1222 + BNT162b2 
or mRNA-1273 + 
mRNA-1273 (4 doses) 


Symptomatic disease Unvaccinated 47.5 (21.5 to 
64.9) 


7-29 2 weeks 


54.1 (40.6 to 
64.6) 


30+ ~7 weeks 


Complete 
vaccination 
with AZD1222 


40.8 (11.4 to 
60.5) 


7-29 2 weeks 


48.4 (32.9 to 
60.3) 


30+ ~7 weeks 


BNT162b2  
(3 doses) 


Symptomatic disease Unvaccinated 69.1 (67.6 to 
70.5) 


14-29  2 weeks 


49.3 (47.0 to 
51.5) 


120+ ~28.5 
weeks 


Severe disease 95.3 (85.1 to 
98.5) 


14-29  2 weeks 


78.6 (64.4 to 
87.1) 


120+ ~28.5 
weeks 


Symptomatic disease Complete 
vaccination 


62.7 (61.0 to 
64.4) 


14-29  2 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


with 
BNT162b2 


29.1 (24.8 to 
33.2) 


120+ ~28.5 
weeks 


Severe disease 78.2 (27.7 to 
93.4) 


14-29  2 weeks 


39.7 (-28.6 to 
71.7) 


120+ ~28.5 
weeks 


BNT162b2 + mRNA-
1273 


Symptomatic disease Unvaccinated 71.9 (70.0 to 
73.7) 


14-29  2 weeks 


49.3 (45.1 to 
53.2) 


120+ ~28.5 
weeks 


Severe disease 96.1 (72.1 to 
99.5) 


14-29  2 weeks 


90.4 (59.2 to 
97.8) 


120+ ~28.5 
weeks 


Symptomatic disease Complete 
vaccination 
with 
BNT162b2 


66.2 (63.9 to 
68.4) 


14-29  2 weeks 


30.9 (24.5 to 
36.7) 


120+ ~28.5 
weeks 


Severe disease 78.3 (-60.8 to 
97.1) 


14-29  2 weeks 


66.2 (-60.6 to 
92.9) 


120+ ~28.5 
weeks 


BNT162b2 + 
BNT162b2 or mRNA-
1273 + BNT162b2 (4 
doses) 


Symptomatic disease Unvaccinated 61.1 (43.6 to 
73.2) 


7-29 2 weeks 


49.0 (34.3 to 
60.4) 


30+ ~7 weeks 


Complete 
vaccination 
with 
BNT162b2 


50.0 (27.3 to 
65.6) 


7-29 2 weeks 


33.0 (13.4 to 
48.2) 


30+ ~7 weeks 


BNT162b2 + 
BNT162b2 or mRNA-
1273 + mRNA-1273 (4 
doses) 


Symptomatic disease Unvaccinated 69.2 (46.5 to 
82.3) 


7-29 2 weeks 


55.1 (33.3 to 
69.7) 


30+ ~7 weeks 


Complete 
vaccination 
with 
BNT162b2 


61.0 (32.2 to 
77.6) 


7-29 2 weeks 


40.4 (11.3 to 60) 30+ ~7 weeks 


76 Canada Alpha, Delta^ Included Documented infection Unvaccinated 86 (70-94) 7+ ~9.5 weeks 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Widdifield et al* 
(April 14, 2022) 


Test-negative 
case control 


36,145 
individuals 
with 
rheumatoid 
arthritis 


BNT162b2 or mRNA-
1273 


Severe outcomes 88 (48-97) 


7863 
individuals 
with 
ankylosing 
spondylitis 


Documented infection 82 (20-96) 


47,199 
individuals 
with psoriasis 


Documented infection 96 (72-99) 


31,311 
individuals 
with 
inflammatory 
bowel disease 


Documented infection 76 (47-89) 


75 Lind et al* 
(December 1,2022) 
 
[Update to April 25, 
2022 preprint] 


USA Test-negative 
case control  


11,307 cases 
and 130,041 
controls aged 
≥5 years  


Omicron 
BA.1 
specifically^ 


Excluded  BNT162b2 or mRNA-
1273 


Documented infection Complete 
vaccination 
with two 
doses at least 
≥5 months 
prior 


55 (48-61) 14-59 ~14 weeks  


20 (2-34) 90+ 


Included  47.1 (22.4-63.9) 14+ 


1:1 Matched 
case control 


Excluded  58.5 (52.7-63.5) 


Included 35.1 (-7.5-60.8) 


74 Gram et al* 
(September 
1,2022) 
 
[Published version 
of April 20, 2022 
preprint] 


Denmark Retrospective 
cohort  


2,191,080 
individuals 
aged 12-59 
years  


Omicron^ Excluded  BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated  55.2 (54.7-55.6) 14-30 ~24 weeks 


49.9 (46.5-53.1) 120+ 


Hospitalization 89.8 (87.9-91.3) 14-30 


33.3 (0.9-55.1) 120+ 


Delta^ Documented infection 89.5 (87.7-91) 14-30 


83.5 (69.4-91.1) 61-90 


Hospitalization 94.8 (85.9-98.1) 14-30 


68.4 (41.4-83) 31-60 


758,187 adults 
aged ≥60 years  


Omicron^ Documented infection 57.6 (55.8-59.4) 14-30 


52.8 (49.3-56) 120+ 


Hospitalization 94.4 (93-95.5) 14-30 


77.3 (70.9-82.3) 120+ 


Delta^ Documented infection 86.0 (83.3-88.3) 14-30 


81.2 (72.9-87.0) 61-90 


Hospitalization 96.6 (93.9-98.1) 31-60 



https://www.thelancet.com/journals/lanrhe/article/PIIS2665-9913(22)00096-0/fulltext

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004136

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003992





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


91.4 (79.8-96.4) 91-120 


73 Grewal et al* 
(July 6, 2022) 
 
[Update to June 1, 
2022 preprint] 


Canada  Test-negative 
case control  
 


13,654 cases 
and 205,862 
controls 
amongst LTCF 
residents aged 
60+ in Ontario 


Omicron 
specifically^  


Included  mRNA-1273  
(3 doses) 


Documented infection Unvaccinated  44 (38-49) 0+ ~34 weeks  


Symptomatic disease  61 (50-69) 


Hospitalization or 
death  


81 (74-86) 


BNT162b2  
(3 doses) 


Documented infection 32 (24-38) 


Symptomatic disease 53 (39-63) 


Hospitalization or 
death 


77 (67-83) 


BNT162b2 primary + 
mRNA-1273 booster 


Documented infection 36 (28-44) 


Symptomatic disease 57 (40-69) 


Hospitalization or 
death 


81 (67-89) 


BNT162b2 or mRNA-
1273  
(any 3 doses) 


Documented infection 39 (33-45) <84 


37 (31-43) ≥84 


Symptomatic disease 62 (51-71) <84 


55 (45-64) ≥84 


Hospitalization or 
death 


80 (72-86) <84 


77 (69-82) ≥84 


mRNA-1273  
(4 doses) 
 


Documented infection 51 (43-58) ≥7  
 
  


~15 weeks 


Symptomatic disease 73 (63-80) 


Hospitalization or 
death 


88 (82-92) 


3 doses BNT162b2 + 
1 dose mRNA-1273  
(4 doses) 


Documented infection 51 (42-58) 


Symptomatic disease 69 (56-78) 


Hospitalization or 
death 


87 (78-92) 


2 doses BNT162b2 + 
2 doses mRNA-1273  
(4 doses) 


Documented infection 52 (35-64) 


Symptomatic disease 59 (28-77) 


Hospitalization or 
death 


83 (54-94) 


BNT162b2 or mRNA-
1273 
(any 4 doses) 


Documented infection 49 (43-54) 


Symptomatic disease  69 (61-76) 


Hospitalization or 
death  


86 (81-90) 


Documented infection Vaccination 
with third 


19 (12-26) 



https://www.bmj.com/content/378/bmj-2022-071502





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Symptomatic disease  dose ≥84 days 
ago  


31 (20-41) 


Hospitalization or 
death  


40 (24-52) 


72 Vokó et al*  
(July 22, 2022) 
 
[Published version 
of April 18, 2022 
preprint] 


Hungary  Retrospective 
cohort  


6,193,552 
individuals 
aged 18-64 
years  
 
Note: VE for 
persons aged 
65-100 years 
are also 
aavailable 
from 
publication; 
estimates are 
relatively 
similar across 
age groups.  
 


Delta^ Included  BNT162b2  
(3 doses) 


Documented infection  Unvaccinated 82.2 (81.5-82.8) 14-120  ~20 weeks  


BNT162b2 + mRNA-
1273  


85.8 (82.6-88.4) 


BNT162b2 +  
BBIBP-CorV  


24.5 (15.4-32.5) 


BNT162b2 + 
Ad26.COV2.S  


82.4 (78.9-85.3) 


BNT162b2 (3 doses) Hospitalisation  94.3 (93.3-95.1) 


BNT162b2 + mRNA-
1273  


93.3 (85.2-97.0) 


BNT162b2 +  
BBIBP-CorV 


76.0 (60.9-85.3) 


BNT162b2 + 
Ad26.COV2.S  


96.8 (90-99) 


BNT162b2 (3 doses) Death  96.8 (95.2-97.9) 


BNT162b2 + mRNA-
1273  


95.5 (67.9-99.4) 


BNT162b2 +  
BBIBP-CorV 


100 (CI omitted) 


BNT162b2 + 
Ad26.COV2.S  


100 (CI omitted) 


mRNA-1273  
(3 doses) 


Documented infection  
 


88.9 (86.9-90.6) 


mRNA-1273 + 
BNT162b2  


87.7 (85.1-88.4) 


mRNA-1273 + BBIBP-
CorV 


69.5 (52.1-80.5) 


mRNA-1273 + 
Ad26.COV2.S 


82.1 (73-88.1) 


mRNA-1273 (3 doses) Hospitalisation  96.5 (92.5-98.3) 


mRNA-1273 + 
BNT162b2  


97.3 (92.7-99) 


mRNA-1273 + BBIBP-
CorV 


92.0 (43.0-98.9) 



https://www.frontiersin.org/articles/10.3389/fimmu.2022.919408/full





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA-1273 + 
Ad26.COV2.S 


100 (CI omitted) 


mRNA-1273 + BBIBP-
CorV 


Death  70.7 (-107.9-95.9) 


mRNA-1273  
(3 doses) 


100 (CI omitted) 


mRNA-1273 + 
BNT162b2  


100 (CI omitted) 


mRNA-1273 + 
Ad26.COV2.S 


84.1 (-12.6-97.8) 


AZD1222 + BNT162b2  Documented infection  82.9 (81.9-83.8) 


AZD1222 +  
mRNA-1273 


84.1 (81.2-86.5) 


AZD1222 +  
BBIBP-CorV 


35.8 (14.2-51.9) 


AZD1222 + BNT162b2  Hospitalization  95.1 (93.8-96.2) 


AZD1222 + 
 mRNA-1273 


98.5 (93.9-99.6) 


AZD1222 +  
BBIBP-CorV 


84.7 (38.9-96.2) 


AZD1222+ BNT162b2 Death  98.4 (96.5-99.3) 


AZD1222 +  
mRNA-1273 


100 (CI omitted) 


AZD1222 +  
BBIBP-CorV 


100 (CI omitted) 


Sputnik + BNT162b2  Documented infection  83.6 (82.8-84.4) 


Sputnik +  
mRNA-1273 


84.0 (81.5-86.2) 


Sputnik +  
BBIBP-CorV 


38.9(22.2-52.0) 


Sputnik + 
Ad26.COV2.S 


47.2 (41.2-52.6) 


Sputnik + BNT162b2  Hospitalization  98.0 (97.1-98.6) 


Sputnik +  
mRNA-1273 


97.0 (92.1-98.9) 


Sputnik +  
BBIBP-CorV 


66.8 (20.1-86.2) 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Sputnik + 
Ad26.COV2.S 


95.1 (84.8-98.4) 


Sputnik + BNT162b2 Death  99.2 (97.4-99.7) 


Sputnik + 
mRNA-1273 


100 (CI omitted) 


Sputnik + 
Ad26.COV2.S 


100 (CI omitted) 


BBIBP-CorV  
(3 doses) 


Documented infection 60.6 (53.4-66.7) 


BBIBP-CorV + 
BNT162b2  


88.0 (87.2-88.7) 


BBIBP-CorV + mRNA-
1273  


91.0 (88.2-93.1) 


BBIBP-CorV + 
Ad26.COV2.S 


78.1 (74.7-81) 


BBIBP-CorV (3 doses) Hospitalization  77.5 (58.2-87.9) 


BBIBP-CorV + 
BNT162b2  


94.6 (93.3-95.6) 


BBIBP-CorV + mRNA-
1273  


94.8 (87.6-97.9) 


BBIBP-CorV + 
Ad26.COV2.S 


95.3 (88.7-98) 


BBIBP-CorV  
(3 doses) 


Death  91.1 (36.4-98.7) 


BBIBP-CorV + 
BNT162b2  


95.9 (93.4-97.5) 


BBIBP-CorV + 
Ad26.COV2.S 


95.8 (70-99.4) 


BBIBP-CorV + mRNA-
1273 


100 (CI omitted) 


Ad26.COV2.S 
(2 doses) 


Documented infection 78.1 (74.7-81) 


Ad26.COV2.S + 
BNT162b2  


90.9 (84.6-94.6) 


Ad26.COV2.S 
(2 doses) 


Hsopitalization 76.7 (-65.9-96.7) 


Ad26.COV2.S + 
BNT162b2  


92.2 (68.8-98) 







 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


70 Magen et al*  
(April 13, 2022) 


Israel  Target trial  364,244 
individuals 
aged ≥60  


Omicron^ Excluded  BNT162b2  
(4 doses) 


Documented infection Complete 
vaccination 
with three 
doses of 
BNT162b2 at 
least 4 
months prior 


52 (49-54) 14-30 
 


~4 weeks  


Symptomatic disease 61 (58-64) 


Hospitalization 72 (63-79) 


Severe disease  64 (48-77) 


Death  76 (48-91) 


69 Cerqueira-Silva et 
al* 
(July 1, 2022) 
 
[Update to April 13, 
2022 preprint] 


Brazil  Test-negative 
case control 


468,804 cases 
and 430,246 
controls 18+ 
years 


Omicron ^ Previously 
infected 
only  


BNT162b2 Symptomatic infection  Unvaccinated, 
previously 
infected  


56.4 (53.7-59.0) 14-69  ~28 weeks  


43.3 (25.8-56.6) 70+ 


Hospitalization 75.0 (53.3-86.7) 14-69 


AZD1222 Symptomatic infection  60.5 (59.1-61.9) 14-69  


32.6 (29.4-35.7) 70+ 


Hospitalization 84.5 (79.4-88.4) 14-69  


81.2 (72.5-87.1) 70+ 


Ad26.COV2.S  


 


Symptomatic infection  22.8 (18.8-26.6) 14-69 


Hospitalization 84 (56.5-94.1) 14-69 


CoronaVac  Symptomatic infection  62.7 (61.0-64.3) 14-69 


37.9 (35.8-40.0) 70+ 


Hospitalization 76.6 (68.1-82.8) 14-69 


75.7(69.6-80.7) 70+ 


Matched case 
control  


Previously 
infected 
only 


BNT162b2 Symptomatic infection  58.1 (55.3-60.6) 14-69 


29.8 (3.3-49.0) 70+ 


Hospitalization 85.2 (55.7-95.1) 14-69 


AZD1222 Symptomatic infection  61.3 (59.9-62.7) 14-69 


36.4 (33.3-39.4) 70+ 


Hospitalization 89.7 (81.5-94.3) 14-69 


86.3 (71.6-93.4) 70+ 


Ad26.COV2.S  


 


Symptomatic infection  24.5 (20.6-28.2) 14-69 


16.2 (-4.7-33.0) 70-139 


Hospitalization 92.3(64.7-98.3) 14-69 


CoronaVac  Symptomatic infection  62.9 (61.2-64.5) 14-69  


41.1 (39.1-43.1) 70+ 


Hospitalization  81.0 (64.0-90.0) 14-69 


84.5 (74-90.8) 70+ 


67 Chile Included BNT162b2 Hospitalization Unvaccinated 88.3(79.5-93.3) 14+ ~24 weeks  



https://www.nejm.org/doi/pdf/10.1056/NEJMoa2201688?articleTools=true

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00288-2/fulltext

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00288-2/fulltext





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Institute of Public 
Health 
(April 12, 2022) 


Test-negative 
case control  


2,181 cases 
and 979 
controls 


Gamma and 
Delta^ 


Sinovac 67.2(59.1-73.7) 


66 Plumb et al 
(April 12, 2022) 


USA Test-negative 
case control 


11,283 
hospitalized 
adults  


Omicron ^ Included BNT162b2 or mRNA-
1273 


Hospitalization Unvaccinated 67.6 (61.4–72.8) 14+ ~25 weeks 


Delta ^  57.8 (32.1–73.8) 


65 Kim et al*   
(July 29, 2022)  
  
[Update to April 10, 
2022 preprint 
 


USA Test-negative 
case control 


2,208 cases 
and 1639 
controls  


Omicron 
specifically^ 


Included  BNT162b2 or mRNA-
1273 


Symptomatic infection Complete 
vaccination 
with two 
doses at least 
150 days prior  


62 (48-72) 7+ ~33 weeks 


Delta 
specifically^  


96 (93-98) 


64 Buchan et al 
(April 7, 2022) 


Canada Test-negative 
case control 


29,855 
individuals, 12-
17 years 


Omicron 
specifically^ 


Included  BNT162b2 Symptomatic infection Unvaccinated 56 (34-70) 0-6  ~3 weeks  


62 (49-72) 7+ 


63 Kwon et al  
(April 6, 2022) 


USA Test-negative 
case control 


440 solid organ 
transplant 
recipients; 
1684 patients 
with other 
immunocompr
omising 
conditions; 
8301 
immunocompe
tent 
individuals  


Alpha and 
Delta^ 


Included  BNT162b2 or mRNA-
1273 


Hospitalization in solid 
organ transplant 
recipient (SOTR) 


Unvaccinated 77 (48-90) 7+ ~16 weeks  


Hospitalization in 
immunocompromised 
adults  


92 (85-95) 


Hospitalization in 
immunocompetent  
adults 


96 (94-98) 


Supplemental 
oxygen/oxygen support 
in SOTR 


84 (57-94) 


Supplemental 
oxygen/oxygen support 
in 
immunocompromised  


93 (85-97) 


Supplemental 
oxygen/oxygen support 
in immunocompetent 


97 (94-98) 


62 Yoon et al  
(April 6, 2022) 


USA Prospective 
cohort  


3241 HCWs Omicron 
specifically^ 


Excluded  BNT162b2 or mRNA-
1273 


Documented infection Unvaccinated  60 (42-72) 7+ ~21 weeks 


Complete 
vaccination 
with two 
doses  


60 (40-73) 



https://www.paho.org/es/node/86651

https://www.paho.org/es/node/86651

https://www.cdc.gov/mmwr/volumes/71/wr/mm7115e2.htm?s_cid=mm7115e2_w

https://onlinelibrary.wiley.com/doi/10.1111/irv.13029

https://www.medrxiv.org/content/10.1101/2022.04.07.22273319v1.full.pdf

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





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Delta 
specifically^  


Unvaccinated  91 (84-95) 


Complete 
vaccination 
with two 
doses 


86 (69-94) 


61 Ranzani et al* 
(September 28, 
2022) 
 
Published version 
of August 16, 2022 
preprint 
 


Brazil Test-negative 
case control 


2,107,696 
matched pairs 
of adults aged 
≥18 years  


Omicron^ Included CoronaVac Symptomatic disease Complete 
vaccination 
with two 
doses of 
CoronaVac at 
least 6 
months prior 


4.9 (1.5-8.1) 8-59 ~7 weeks 


-24.8 (-28- -21.6) 120+ ~29 weeks 


Hospitalization or 
death 


47.1 (27.8-61.2) 8-59 ~7 weeks 


20.7 (10.1-30) 120+ ~29 weeks 


CoronaVac primary + 
BNT162b2 booster 


Symptomatic disease 53.5 (52.9-54.2) 8-59 ~7 weeks 


15.7 (14.2-17.1) 120+ ~29 weeks 


Hospitalization or 
death 


67.3 (63.9-70.4) 8-59 ~7 weeks 


62.8 (59.3-65.9) 120+ ~29 weeks 


CoronaVac Symptomatic disease Unvaccinated 8.6 (5.6-11.5) 8-59 ~7 weeks 


-2.9 (-5.2- -0.6) 60+ ~29 weeks 


Hospitalization or 
death 


73.6 (63.9-80.7) 8-59 ~7 weeks 


67.8 (64.3-71) 60+ ~29 weeks 


CoronaVac primary + 
BNT162b2 booster 


Symptomatic disease 56.8 (56.3-57.3) 8-59 ~7 weeks 


33.8 (33.2-34.4) 60+ ~29 weeks 


Hospitalization or 
death 


86 (84.5-87.4) 8-59 ~7 weeks 


86.4 (85.4-87.3) 60+ ~29 weeks 


Delta^ CoronaVac Symptomatic disease 57.1 (50.4-62.9) 8-59 ~7 weeks 


53.5 (30.9-68.6) 60+ ~11 weeks 


Hospitalization or 
death 


75.9 (67.8-81.9) 8-59 ~7 weeks 


75.6 (52.8-87.4) 60+ ~11 weeks 


CoronaVac primary + 
BNT162b2 booster 


Symptomatic disease 86.7 (86-87.4) 8-59 ~7 weeks 


83.2 (79.8-86.1) 60+ ~11 weeks 


Hospitalization or 
death 


92.3 (91-92.9) 8-59 ~7 weeks 


90.8 (84.8-94.4) 60+ ~11 weeks 


60 Glatman-Freedman 
et al*  
(March 31, 2022) 


Israel Retrospective 
cohort 


1,561,812 
booster 
recipients aged 
16+, and 
unvaccinated 
controls 


Delta, 
Omicron^ 


Excluded BNT162b2 Documented infection: 
16-59 y 


Unvaccinated 96.8 (96-97.5) 15-21 14 weeks 


77.6 (68.4-84.2) 106-112 


Documented infection: 
60+ y 


93.1 (91.8-94.2) 15-21 18 weeks 


61.3 (52.5-68.4) 134-140 


59 Norway Retrospective 
cohort 


4,301,995 
adults (18+ y) 


Delta^ Excluded BNT162b2 
 


Documented infection Unvaccinated 75.3 (72.5-77.8) 7+ ~6.5 weeks 


Hospitalization 95.6 (93.1-97.2) 



https://www.nature.com/articles/s41467-022-33169-0

https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article

https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


Starrfelt et al * 
(September 2, 
2022) 
 
[Published version 
of  March 30, 2022 
preprint] 


BNT162b2 primary + 
mrNA-1273 booster 


Documented infection 68.2 (57.6-76.1) 


Hospitalization 73.5 (45.7-87.1) 


mRNA-1273 Documented infection 84.9 (71.8-91.9) 


mRNA-1273 primary 
+ BNT162b2 booster 


Documented infection 87.1 (80.1-91.6) 


58 Hansen et al 
(March 30, 2022) 


Denmark Retrospective 
cohort 


3,090,833 
participants 
aged 12+ 


Omicron^ Excluded BNT162b2 Documented infection Unvaccinated 47.9 (47.4-48.2) 14-30 ~2 weeks 


40.5 (38.9-42.2) 121+ ~20 weeks 


Hospitalization 88.8 (87.3-90.1) 14-30 ~2 weeks 


66.2 (61.1-70.7) 121+ ~20 weeks 


mRNA-1273 Documented infection 47.7 (47-48.3) 14-30 ~2 weeks 


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 
(March 29, 2022) 


USA Test-negative 
case control 


80,287 ED/UC 
encounters 
and 25,244 
hospitalization
s among adults 
with COVID-19 
like illness 


Omicron^ Included Ad26.COV2.S Emergency Dept/ 
Urgent Care visit 


Unvaccinated 54 (43-63) 7+ ~15 weeks 


Hospitalization 67 (52-77) 


Ad26.COV2.S primary 
+ any mRNA booster 


Emergency Dept/ 
Urgent Care visit 


79 (74-82) 


Hospitalization 78 (70-84) 


Any mRNA primary + 
any mRNA booster 


Emergency Dept/ 
Urgent Care visit 


83 (82-84) 


Hospitalization 90 (88-91) 


56 Wang et al* 
(November 23, 
2022)  


USA Test-negative 
case control 


249,070 
patients  


Omicron^ Included Any mRNA primary + 
any mRNA booster 


Documented infection Unvaccinated 63 (62-65) 14-179 ~23.5 
weeks 


48 (44-52) 180+ unknown 


Delta^ 90 (89-91) 14-179 ~23.5 
weeks 



https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02480-4

https://www.researchsquare.com/article/rs-1486018/v1

https://www.cdc.gov/mmwr/volumes/71/wr/mm7113e2.htm?s_cid=mm7113e2_w

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac460/6841363?login=false





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


[Published version 
of March 25, 2022 
preprint] 


69 (66-72) 180+ unknown 


55 Arbel et al*  
(April 25, 2022) 
 
[update to Mar 24, 
2022 preprint] 


Israel Retrospecitve 
cohort 


563,465 older 
adults (aged 
60+) 


Omicron^ Excluded BNT162b2 (4 doses) Death Complete 
vaccination 
with three 
doses of 
BNT162b2 at 
least 4 
months prior 


78 (72-83) 7+ ~5 weeks 


54 Gazit et al* 
(May 24, 2022) 
 
[Update to March 
24 preprint] 


Israel  Matched 
test-negative 
case control  


97,499 adults 
aged ≥60 years 


Omicron^ Excluded BNT162b2(4 doses) Documented infection  Complete 
vaccination 
with three 
doses of 
BNT162b2 at 
least 4 
months prior 


57.7 (55.6-59.7) 7-13 ~10 weeks 


22 (4.9-36.1) 63-69 


Severe COVID-19  77.5 (69.7-83.2) 7-27 


86.5 (63.4-95) 49-69 


Unmatched 
multiple test 
analysis  


Documented infection  46 (43.7-48.3) 7-13 


29.5 (18.1-39.2) 63-69 


Severe COVID-19  73.3 (66.3-78.9) 7-27 


86.1 (73.4-92.8) 49-69 


53 Stowe et al*  
(September 30, 
2022) 
 
[Update to April 1, 
2022 preprint] 


UK Test-negative 
case control 


Overall: 
115,720 cases 
and 294,265 
controls 
  
18-64 years 


Omicron^ Included AZD1222 primary + 
BNT162b2 booster  


Hospitalization with 
ARI 


Unvaccinated 90.2 (78.1-95.6) 7-13 ~22 weeks 


69.0 (50.3-80.7) 105+ 


AZD1222 primary + 
mRNA-1273 booster  


Hospitalization with 
ARI 


97.2 (86.1-99.4) 7-13 


89.2 (82.5-93.3) 36-69 


BNT162b2 primary + 
BNT162b2 booster  


Hospitalization with 
ARI 


85.2 (47.1-95.8) 7-13 


66.0 (44.5-79.2) 105+ 


BNT162b2 primary + 
mRNA-1273 booster  


Hospitalization with 
ARI 


94.3 (85-97.8) 14-34 


89.8 (77.9-95.3) 70+ 


Adults aged 
65+ 


AZD1222 primary + 
BNT162b2 booster  


Hospitalization with 
ARI 


85.4 (73.4-92) 7-13 


86.1 (82.5-88.9) 105+ 


AZD1222 primary + 
mRNA-1273 booster  


Hospitalization with 
ARI 


92.9 (87.7-95.9) 14-34 


91.8 (85.9-95.3) 70+ 


BNT162b2 primary + 
BNT162b2 booster  


Hospitalization with 
ARI 


86.4 (69.1-94) 7-13 


85.2 (82.1-87.7) 105+ 


BNT162b2 primary + 
mRNA-1273 booster  


Hospitalization with 
ARI 


92.9 (50.2-99) 7-13 


97.3 (90.8-99.2) 70+ 


52 Tenforde et al 
(March 25, 2022) 


USA  Case-control  7,544 
hospitalised 
patients  


Omicron^ Included BNT162b2 or mRNA-
1273 primary series + 
BNT162b2 or mRNA-
1273 booster 


Invasive mechanical 
ventilation or in-
hospital death 


Unvaccinated 94 (88-97) 7+ ~20 weeks 


Delta^ 95 (91-97) 


Alpha^ 94 (91-96) 



https://www.nature.com/articles/s41591-022-01832-0

https://www.bmj.com/content/377/bmj-2022-071113

https://doi.org/10.1038/s41467-022-33378-7

https://www.cdc.gov/mmwr/volumes/71/wr/mm7112e1.htm?s_cid=mm7112e1_w
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Variants 


History of 
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Booster 


dose 


Max 
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fully 
vaccinated 


51 Altarawneh et al* 
(June 15, 2022) 
 
[Update to March 
31, 2022 study] 


Qatar Test-negative 
case control 


158,484 
individuals 


Omicron 
BA.1 
specifically^ 


Previously 
infected 
only  


BNT162b2 Symptomatic infection  Unvaccinated  74.4 (63.4-82.2) 7+ ~19 weeks 


Hospitalization and 
death  


100 (30.6-100) 


mRNA-1273 Symptomatic infection  77.2 (38.5-91.5) 


Hospitalization and 
death  


100 (CI omitted) 


Excluded  BNT162b2 Symptomatic infection  59.6 (52.9-65.3) 


Hospitalization and 
death  


97.5 (71.7-99.8) 


mRNA-1273 Symptomatic infection  56.5 (38.1-69.4) 


Hospitalization and 
death  


100 (-432.5-100) 


Omicron 
BA.2 
specifically^ 


Previously 
infected 
only 


BNT162b2 Symptomatic infection  77.3 (72.4-81.4) 


Hospitalization and 
death  


100 (82.6-100) 


mRNA-1273 Symptomatic infection  69.8 (50.1-81.7) 


Hospitalization and 
death  


100 (CI omitted) 


Excluded  BNT162b2 Symptomatic infection  52.2 (48.1-55.9) 


Hospitalization and 
death  


98.2 (91.9-99.6) 


mRNA-1273 Symptomatic infection  52.9 (43-61.2) 


Hospitalization and 
death  


100 (-3800-100) 


Omicron 
specifically  


Previously 
infected 
only 


BNT162b2 Symptomatic infection  76.3 (71.7-80.1) 


Hospitalization and 
death  


100 (91.8-100) 


mRNA-1273 Symptomatic infection  79.4 (66.1-87.5) 


Hospitalization and 
death  


100 (-51.5-100) 


Excluded  BNT162b2 Symptomatic infection  54 (50.4-57.3) 


Hospitalization and 
death  


92.5 (84.4-96.3) 


mRNA-1273 Symptomatic infection  61.3 (53.3-67.9) 


Hospitalization and 
death  


82.7 (-80.2-98.3) 



https://www.nejm.org/doi/10.1056/NEJMoa2203965





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 
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Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


50 Montez-Rath et al 
(March 18, 2022) 


USA  Prospective 
cohort  


3,576 patients 
receiving 
dialysis 


Omicron 
specifically^ 


Included BNT162b2 or mRNA-
1273 primary series + 
BNT162b2 or mRNA-
1273 booster 


Documented infection Unvaccinated 53 (38-65) 21+ ~14 weeks 


49 Baum et al*  
(November 5, 
2022) 
 
[Update to July 6, 
2022 preprint  


Finland  
  


Retrospective 
cohort  
 


896,220 older 
adults (aged 
70+) 


Non-VOC, 
Alpha, Delta, 
Omicron^  
Delta^  


Excluded  BNT162b2  
(3 doses) 


Hospitalization  Unvaccinated  95 (94-96) 14-60  ~20.5 
weeks  89 (87-91) 61+ 


ICU admission 98 (95-99) 14-60  


95 (92-97)  61+ 


BNT162b2 primary + 
mRNA-1273 booster 


Hospitalization  91 (87-94)  14-60  


85 (78-89) 61+ 


ICU admission  92 (79-97) 14-60  


96 (84-99) 61+ 


mRNA-1273 primary 
series + 
BNT162b2 booster 


Hospitalization  91 (81-96) 14-60  


90 (80-94) 61+ 


  


mRNA-1273  
(3 doses) 
 


Hospitalization  97 (93-98)  14-60  


87 (82-91) 61+ 


AZD1222 primary 
series + 
BNT162b2 booster 


Hospitalization  98 (91-99)  14-60  


88 (78-93)  61+ 


ICU admission 96 (71-99) 61+ 


AZD1222 primary 
series + mRNA-1273 
booster 


Hospitalization  94 (82-98) 14-60  


87 (70-95)  61+ 


ICU admission 89 (22-99) 


Delta^ BNT162b2  
(3 doses) 


Hospitalization  96 (93-97)  14-60  ~13 weeks  


94 (75-99)  61+ 


BNT162b2 primary 
series + mRNA-1273 
booster 


75 (-3-94)  14-60  


mRNA-1273 primary 
series + BNT162b2 
booster  


82 (28-96) 14-60  


100 (CI omitted) 61+ 


mRNA-1273  
(3 doses) 


100 (CI omitted) 14-60  


100 (CI omitted) 61+ 


AZD1222 primary 
series + BNT162b2 
booster  


84 (-16-98) 14-60  



https://www.medrxiv.org/content/10.1101/2022.03.15.22272426v2.full.pdf

https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07814-4
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History of 
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dose 
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Duration 
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up after 


fully 
vaccinated 


Omicron^  BNT162b2  
(3 doses) 


Hospitalization 94 (92-95) 14-60  ~20.5 
weeks   87 (85-89)  61+ 


BNT162b2 primary 
series + mRNA-1273 
booster 


91 (87-94) 14-60  


83 (76-88) 61+ 


mRNA-1273 primary 
series + 
BNT162b2 booster 


92 (80-97) 14-60  


88 (77-94) 61+ 


mRNA-1273  
(3 doses) 


96 (91-98)  14-60  


85 (78-89) 61+ 


AZD1222 primary 
series + 
BNT162b2 booster 


99 (91-100)  14-60  


86 (75-92)  61+ 


AZD1222 primary 
series + mRNA-1273 
booster 


94 (81-98) 14-60  


87 (68-95)  61+ 


48 Shrotri et al (March 
12, 2022) 


UK Prospective 
cohort 


15,518 long-
term care 
facility 
residents  


Alpha and 
Delta^  


Excluded  BNT162b2 or mRNA-
1273 


Documented infection  Unvaccinated  71.4 (49.7-83.8) 0+ 11 weeks  


Hospitalization 83.6 (63.4-92.7) 


Death  98.7 (90-99.8) 


AZD1222 Documented infection  71.4 (49-84) 


Hospitalization 93.3 (82.8-97.4) 


Death  95.3 (79.4-98.9) 


19,515 long-
term care 
facility staff  


BNT162b2 or mRNA-
1273 


Documented infection  79.3 (70-85.7) 


Hospitalization 100 (no CIs) 


AZD1222 Documented infection  75.9 (61.5-84.8) 


Hospitalization 93.4 (25.2-99.4) 


47 Butt et al* (March 
4, 2022) 


USA Retrospective 
cohort 


395,686 
matched pairs 
of veterans 


Delta^ Excluded BNT162b2 Symptomatic disease Complete 
vaccination 
with two 
doses of 
BNT162b2 at 
least 4.5 
months prior 


84 (78-88) 14+ 7 weeks 


Hospitalization 77 (65-85) 


mRNA-1273 Symptomatic disease Complete 
vaccination 
with two 
doses of 
mRNA-1273 at 


87 (83-90) 


Hospitalization 94 (93-95) 



https://www.medrxiv.org/content/10.1101/2022.03.09.22272098v1.full-text

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac178/6542712?login=false
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vaccinated 


least 4.5 
months prior 


46 Norddahl et al 
(September 28, 
2022) 
 
[Published version 
of March 1, 2022 
preprint] 


Iceland Retrospective 
cohort 


227,461 adults 
(18-80 years) 


Omicron 
specifically^ 
 


Excluded BNT162b2 + 
BNT162b2 


Documented infection Complete 
vaccination 
with two 
doses of 
BNT162b2 at 
least 6 
months prior 


47 (36-56) 
 


0+ ~5.5 weeks 


BNT162b2 + mRNA-
1273 


50 (34-62) 


Delta 
specifically^ 


BNT162b2 + 
BNT162b2 


52 (28-69) 


BNT162b2 + mRNA-
1273 


73 (29-90) 


45 Klein et al 
(March 1, 2022) 


USA Test-negative 
case control 


 39,217 ED and 
UC encounters 
and 1,699 
hospitalization
s among 
persons aged 
5–17 years 


Omicron^ Included  BNT162b2 primary + 
BNT162b2 booster 


ED or UC encounters in 
children aged 16-17 
years 


Unvaccinated 81 (59-91) 7+ ~4 weeks  


Omicron or 
Delta^  


ED or UC encounters in 
children aged 16-17 
years 


86 (73-93) 


44 Šmíd et al 
(February 25, 2022) 


 


Czech 
Republic  


Retrospective 
cohort 


8,173,828 
individuals  


Omicron^ Included  BNT162b2 Documented infection Unvaccinated 58 (58-59) 14-74 ~24 weeks  


24 (22-26) 75+ 


Hospitalization 86 (84-89) 14-74 


79 (74-82) 75+ 


mRNA-1273 Documented infection 61 (60-62) 14-74 


33 (29-38) 75+ 


Hospitalization 89 (84-93) 14-74 


84 (72-91) 75+ 


Delta^ BNT162b2 Documented infection 90 (90-91) 14-74 


80 (78-83) 75+ 


Hospitalization 98 (97-98) 14-74 


96 (94-97) 75+ 


mRNA-1273 Documented infection 93 (92-94) 14-74 


91 (83-96) 75+ 


Hospitalization 98 (97-99) 14-74 


98 (86-99.8) 75+ 


43 Patalon et al * 
(June 9, 2022) 
 


Israel Test-negative 
case control 


351,120 
individuals 


Omicron^ Excluded BNT162b2 primary + 
BNT162b2 booster 


Documented infection Complete 
vaccination 
with two 
doses of 
BNT162b2 at 


53.4 (47.7-58.6) 1-51 ~21 weeks 


3.6 (0.6-6.5) 93-142 



https://www.nature.com/articles/s41467-022-33076-4

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

https://www.nature.com/articles/s41467-022-30884-6#MOESM1
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[Published version 
of February 26, 
2022 preprint] 


least 5 
months prior 


42 Monge et al* 
(June 2, 2022) 
 
[Published version 
of February 14, 
2022 preprint] 


Spain Retrospective 
cohort 


2,083,857 
matched pairs 
among adults 
aged 40+ 


Omicron^ Excluded BNT162b2 primary + 
BNT162b2 or mRNA-
1273 booster 


Documented infection Complete 
vaccination 
with two 
doses (or one 
dose for 
Ad26.COV2.S) 
≥3 months 
prior 


49.7 (48.3-51.1) 7-34 ~3 weeks 


mRNA-1273 primary 
+ BNT162b2 or 
mRNA-1273 booster 


55.3 (52.3-58.2) 


AZD1222 primary + 
BNT162b2 or mRNA-
1273 booster 


58.6 (55.5-61.6) 


Ad26.COV2.S primary 
+ BNT162b2 or 
mRNA-1273 booster 


48 (42.5-53.7) 


41 Regev-Yochay* 
(April 7, 2022) 
 
[Published version 
of February 15, 
2022 preprint] 


Israel Open-label, 
non-
randomized 
clinical trial 


1,050 HCWs Omicron^ Excluded BNT162b2  
(4 doses) 


Infection  Complete 
vaccination 
with three 
doses of 
BNT162b2 at 
least 4 
months prior 


30 (-9 to 55) 8-29 ~2 weeks 


Symptomatic disease 43 (7 to 65) 8-29 


BNT162b2 (3 doses) + 
mRNA-1273  
(4th dose) 


Infection  11 (-43 to 43) 8-23 ~1 week 


Symptomatic disease 31 (-18 to 60) 8-23 


40 Ferdinands et al 
(February 11, 2022) 


USA Test-negative 
case control 


241,204 ED/UC 
encounters 
and 93,408 
hospitalization
s 


Omicron^ Included BNT162b2, mRNA-
1273 primary series + 
BNT162b2 and 
mRNA-1273 booster 
 


ED/UC encounter Unvaccinated 87 (85–88) <2 mos ~25 weeks 


31 (−50–68) ≥5 mos. 


Hospitalization 91 (88–93) <2 mos. 


78 (67–85) ≥4 mos 


Delta^ 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* 
(January 27, 2022) 


Israel  Retrospective 
cohort 


76,621 
households 
with 181,307 
children  


Delta^ Excluded BNT162b2 Documented infection Complete 
vaccination 
with two 
doses of 
primary 
mRNA series 
at least 5 
months prior 


86.3 (83.4-88.6) 7+ ~11 weeks 


38 Brazil  Excluded  Documented infection Unvaccinated  80.2 (77-82.9) 7-13 ~5 weeks  



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00292-4/fulltext

https://www.nejm.org/doi/10.1056/NEJMc2202542

https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w

https://www.science.org/doi/10.1126/science.abm3087
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fully 
vaccinated 


Cerqueira-Silva et 
al*  
(February 9, 2022) 


Test-negative 
case control 


7,747,121 
individuals  


Gamma and 
Delta^ 


CoronaVac primary 
dose + BNT162b2 
booster 


82.6 (76.9-86.9) >30 


Severe disease  91 (88.5-93.5) 7-13 


96.8 (94.1-98.3) >30 


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 


 
Delta^ 


Documented infection Complete 
vaccination 
with 
CoronaVac 2nd 
dose >180 
days  


76.1 (73.7- 78.4) 7-13 


84.5 (81.0- 87.4) >30 


Death or 
hospitalizations  


72.4 (65.5-77.9) 7-13 


87.7 (80.5-92.3) >30 


37 Chemaitelly et al*  
(June 2, 2022) 
 
[Update to March 
13, 2022 and 
February 8, 
2022preprints] 


Qatar Test-negative 
case control 


138,182 
individuals 


Omicron 
BA.1 
specifically^ 


Included  BNT162b2 Symptomatic infections  
  
 


Unvaccinated 59.9 (51.2-67) <1 mo.  ~19 weeks  


40.5 (30.8-48.8) ≥1 mo.  


mRNA-1273 51.5 (32.3- 65.2) <1 mo.  


45.3 (17.8 -63.5) ≥1 mo.  


Omicron 
BA.2 
specifically^  


BNT162b2 43.7 (36.5- 50.0) <1 mo.  


40.2 (34.2- 45.7) ≥1 mo.  


mRNA-1273 39.4 (24.8- 51.2) <1 mo.  


41.9 (23.4 -56.0) ≥1 mo.  


Omicron 
specifically^  


BNT162b2 49.5(44.3-54.1) <1 mo.  


39.4(34.4-44.0) ≥1 mo.  


mRNA-1273 43.6(33.2-52.4) <1 mo.  


47.5(34.1-58.1) ≥1 mo.  


BNT162b2 Severe, critical or fatal 
disease  


90.9 (78.6- 96.1) 1-6 weeks  


90.1 (80.6-95.0) ≥7 weeks 


mRNA-1273 81.8 (-49.5- 97.8) 1-6 weeks  


100.0 (Omitted) ≥7 weeks 


36 Lauring et al*  
(March 9, 2022) 
 
[February 7,2022] 


USA  Test-negative 
case control 


5582 COVID-19 
cases and 5962 
test negative 
and syndrome 
negative 
controls  


Omicron 
specifically^  
 


Excluded BNT162b2, mRNA-
1273 primary series + 
BNT162b2 and 
mRNA-1273 booster 
 


Hospitalization(overall) Unvaccinated 86 (77-91) 7+ ~3 weeks 


Delta 
specifically^ 


Hospitalization 
(overall) 


94 (92-95) ~25 weeks  


Hospitalization 
(immune-
compromised) 


87 (78-92) 



https://www.nature.com/articles/s41591-022-01701-w.pdf

https://www.nature.com/articles/s41591-022-01701-w.pdf

https://www.nature.com/articles/s41467-022-30895-3

https://www.bmj.com/content/376/bmj-2021-069761
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35 Sritipsukho et al  
(February 3, 2022) 


Thailand  Test-negative 
case control 


1,118 cases 
and 2,235 
controls 


Delta^ Excluded  CoronaVac primary 
dose + AZD1222 
booster  


Documented infection Unvaccinated  86 (74-93) 7+ ~6 weeks  


CoronaVac primary 
dose + BNT162b2 
booster  


98 (87-100) ~8 weeks  


34 Bar-On et al* 
(May 5, 2022) 
 
[Update to April 5, 
2022 preprint] 
 


Israel  Retrospective 
cohort  


1,252,331 
persons aged 
over 60 years 
 


Omicron^  Excluded  BNT162b2  
(four doses) 


Documented infections  Complete 
vaccination 
with three 
doses at least 
4 months 
prior 


33.3 (33.3-37.5) 8-14 2 weeks  


9.2 (0-16.7) 50-56 


Severe illness  58.3 (50.0-65.5) 8-14 


76.7 (61.5-85.9) 36-42 


33 Roberts et al (July 
26, 2022) 
 
[Published version 
of January 31, 2022 
preprint] 


USA Test-negative 
case control 


74,060  
adults 
 


Non-VOC, 
Alpha, 


Deltaⴕⴕ  


Included  BNT162b2, mRNA-
1273 primary series + 
BNT162b2 and 
mRNA-1273 booster 
 


Documented infection Complete 
vaccination 
with two 
doses of 
primary 
mRNA series 
at least 6 
months prior 


87.3(85-89.2) 14+ ~20 weeks 


Severe  94(89.5-96.6) 


32 Lytras et al*  
(June 14, 2022) 
 
[Published version 
of January 29, 2022 
preprint 


Greece  Retrospective 
cohort  


9100 COVID-19 
intubations 
and 14755 
COVID-19 
deaths in 
Greece 
 


Non-VOC, 
Alpha, Delta^ 


Included  BNT162b2 Intubation (15-79y) Unvaccinated 98.2 (97.2–98.9 14+ ~12 weeks 


Intubation (80+ y) 97.5 (95.5–98.6) 


Death (15-79y) 98.3 (96.8–99.1) 


Death (80+y) 98.4 (97.4–99.0) 


31 Willet et al 
(Janaury 26, 2022) 


Scotland  Test-negative 
case control 


6166 Omicron 
cases and 4911 
Delta cases  


Omicron 
specifically^ 


Included  BNT162b2   Documented infection Unvaccinated 43.2 (38.1-47.8) 14+ ~11 weeks  


mRNA-1273 46.3 (41.3-51.0) 


Delta 
specifically^ 


BNT162b2   85.9 (84.2-87.4) 


mRNA-1273 86.5 (84.8-88.0) 


30 McConeghy et al* 
(December 7, 
2022) 
 
[Update to January 
28,2022 preprint] 


USA Nested target 
trial 
emulation 


10,949 
residents of 
202 nursing 
homes  


Delta, 
Omicron^ 


Included BNT162b2, mRNA-
1273 primary series + 
BNT162b2 and 
mRNA-1273 booster 
 


Documented infection Complete 
vaccination 
with two 
doses of 
primary 
mRNA series 


37.7 (25.4-44.2) 7+ ~10 weeks 


Hospitalization 74.4 (44.6-86.2) 


Death 87.9 (75.9-93.9) 


Combined death or 
hospitalization 


80.3 (65.7-88.5) 


4321 residents 
of 128 VA 


Documented infection 57.7 (43.5-67.8) 


Hospitalization 64.1 (41.3-76) 



https://www.tandfonline.com/doi/full/10.1080/22221751.2022.2037398

https://www.nejm.org/doi/10.1056/NEJMoa2201570

https://www.ajpmfocus.org/article/S2773-0654(22)00013-X/fulltext

https://onlinelibrary.wiley.com/doi/10.1002/jmv.27934

https://www.medrxiv.org/content/10.1101/2022.01.03.21268111v2.full.pdf

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2799266?resultClick=1
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vaccinated 


community 
living centers 


Death at least 6 
months prior 


46.6 (-34.6-94.8) 


Combined death or 
hospitalization 


63.8 (41.4-76.1) 


29 Tenforde et al*  
(January 28, 2022) 


USA  Test-negative 
case control 


2952 
hospitalized 
adults (18+ y)  


Delta^ Included BNT162b2 or mRNA-
1273 


Hospitalization: 
Immunocompromised 


Unvaccinated 88 (81-93) 7+ ~16 weeks 


Hospitalization: non-
immunocompromised 


97 (95-99) ~10 weeks 


28 Spensley et al 
(January 26, 2022) 
 


UK Prospective 
cohort  
 


1121 end stage 
kidney disease 
patients 
receiving  
in-center 
haemo-dialysis 
patients  


Omicron 
specifically^  
 


Included  
 


BNT162b2 primary + 
BNT162b2 booster  
 


Documented infection  
 


Unvaccinated 


 


66 (36-81)  
 


14+  
 


~15 weeks 
 


AZD1222 + BNT162b2 
booster  


47 (2-70)  


27 Abu-Raddad et al*  
(May 12, 2022) 
 
[Update to Jan 24, 
2022 preprint] 


Qatar Matched 
retrospective 
cohort  


2,239,193 
individuals in 
Qatar  


Omicron 
specifically^ 


Excluded  BNT162b2   Symptomatic infection Complete 
vaccination at 
least 6-8 
months prior 


49.4 (47.1-51.6 >7 ~10 weeks  


49.9 (47.6-52.2) >14 


Hospitalization or 
death 


76.5 (55.9-87.5)  


Symptomatic infection Complete 
vaccination ≤8 
months prior  


38 (28.8-46) >7 


Complete 
vaccination >8 
months prior 


50.5 (48.2-52.8) >7 


mRNA-1273 Symptomatic infection Complete 
vaccination at 
least 6-8 
months prior 


47.3 (40.7-53.3) >7 


52 (45.1-57.9) >14 


Complete 
vaccination ≤8 
months prior  


41.5 (32.3-49.5) >7 


Complete 
vaccination >8 
months prior 


56.8 (47-64.8) >7 


Delta 
specifically^ 


BNT162b2 Symptomatic infection Complete 
vaccination 
with 
BNT162b2 at 


86.1(67.3-94.1) >7 



https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a2.htm?s_cid=mm7104a2_w

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.nejm.org/doi/10.1056/NEJMoa2200797?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


least 6-8 
months prior 


26 Thompson et al  
(January 21,2022) 


USA Test-negative 
case control 


222,772 ED 
encounters 
and 87,904 
hospitalization 


Omicron 
specifically^ 
 


Excluded BNT162b2 or mRNA-
1273 


ED or UC encounters  Unvaccinated 94 (93-95) 14+ ~18 weeks 


Hospitalisation 90 (80-94) 


Delta 
specifically^ 


ED or UC encounters  94 (93-94) 


Hospitalisation 94 (93-95) 


25 Tartof et al*  
(April 22, 2022) 
 
[Update to January 
18, 2022 preprint] 


USA Test-negative 
case control 


11,123 
patients with 
ED or hospital 
encounter in 
Southern 
California  
 


Omicron 
specifically^ 
 


Included  BNT162b2 ED admission  Unvaccinated 75 (70-79) 14+  ~23 weeks  


77 (72-81) 14 to <3 
mos 


53 (36-66) ≥ 3 mos 


Hospitalization 82 (77-87) 14+ 


85 (80-89) 14 to <3 
mos 


55 (28-71) ≥ 3 mos 


Delta 
specifically^ 


ED admission 83 (79-86) 14+ 


84 (80-87) 14 to <3 
mos 


72 (58-82) ≥ 3 mos 


Hospitalization 87 (81-92) 14+ 


89 (83-93) 14 to <3 
mos 


71 (40-86) ≥ 3 mos  


24 Young-Xu et al*  
(August 3, 2022) 
 
[Update to March 
13, 2022 preprint] 


USA  Matched 
test-negative 
case control 


37,117 
veterans 18 
years or older 
as cases, 
434,096 as 
controls 


Omicron 
specifically^ 


Excluded Any mRNA vaccine  Documented infection Unvaccinated 64 (63-65) 14+ ~20 weeks  


Hospitalization 89 (88-91) 


Death 94 (90-96) 


Delta 
specifically^ 


Documented infection 90 (88-92) 


Hospitalization 94 (90-96) 


Death 96(87-99) 


23 Jara et al*  
(April 23, 2022) 
 
[Update to January 
13,2022 preprint] 


Chile Prospective 
cohort 


11,174,257 
Chilean 
residents aged 
≥ 16 years  
 


Delta and 
Gamma^ 


Excluded CoronaVac primary 
series + CoronaVac 
booster  


Documented infection Unvaccinated 78.8 (76·8–80.6) 14+ ~11 weeks  


Hospitalization 86.3 (83.7-88.5) 


ICU admission 92.2 (88.7-94.6) 


Death  86.7 (80.5-91.0) 


CoronaVac primary 
series + BNT162b2 
booster  


Documented infection 96.3 (96·1–96·5) 


Hospitalization 96.1 (95.3-96.9) 


ICU admission 96.2 (94.6-97.3) 


Death  96.8 (93.9-98.3) 



https://www.cdc.gov/mmwr/volumes/71/wr/mm7104e3.htm?s_cid=mm7104e3_w

https://www.sciencedirect.com/science/article/pii/S2213260022001011?via%3Dihub

https://bmjopen-bmj-com.proxy1.library.jhu.edu/content/12/8/e063935

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00112-7/fulltext





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


CoronaVac primary 
series + AZD1222 
booster 


Documented infection 93.2 (92.9-93.6) 


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* 
(April 22, 2022) 
 
[update of Jan 11, 
2022 preprint] 


Israel Retrospective 
cohort 


2,412,755 
members of 
Clalit Health 
Services aged 
16+ 


Delta^ Excluded BNT162b2 Hospitalization Complete 
vaccination 
with two 
doses of 
BNT162b2 at 
least 5 
months prior 


89 (87-91) 7+ ~15.5 
weeks 


21 Spitzer et al* 
(January 10, 2022) 


Israel Prospective 
cohort 


1928 
healthcare 
workers at a 
tertiary 
medical center 
in Tel Aviv 


Delta^ Excluded BNT162b2 Documented infection Complete 
vaccination 
with two 
doses of 
BNT162b2 at 
least 1 month 
prior 


93 (80-98) 7+ ~4 weeks 


Symptomatic infection 93 (75-98) 


Asymptomatic 
infection 


92 (52-99) 


20 Tseng et al* 
(February 21, 2022) 
 
[update from 
January 21 
preprint] 


USA Test-negative 
case control 


26,683 cases 
and 109,662 
controls 
among Kaiser 
Permanente 
Southern 
California 
members aged 
18+ 


Omicron 
specifically^ 


Included mRNA-1273 Documented infection: 
All 


Unvaccinated 70 (68-71.9) 14+ 8 weeks 


71.6 (69.7-73.4) 14-60 ~6.5 weeks 


47.4 (40.5-53.5) >60 8 weeks 


Hospitalization: All 99.2 (76.3-100) 14+ 


Documented infection: 
Immuno-compromised  


29.4 (0.3-50) 14+ 


Delta 
specifically^ 


Documented infection: 
All 


94.5 (92.9-95.7) 14+ 8 weeks 


93.7 (92.2-94.9) 14-60 ~6.5 weeks 


86 (78.1-91.1) >60 8 weeks 


Documented infection: 
Immuno-compromised  


70.6 (31-87.5)  


Hospitalization: All  99.7 (96.5-100)  


19 Tan et al* 
(February 11, 2022) 
 
[Published version 
of January 5, 2022 
preprint] 


Singapore Retrospective 
cohort 


703,209 
individuals 
aged 60 years 
and above 


Deltaⴕⴕ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection Complete 
vaccination 
with two 
doses of 
BNT162b2 
primary series 


73 (72-75) 12+ ~6 weeks 


Symptomatic disease 72 (71-74) 


Severe disease 95 (92-97) 


BNT162b2 primary 
series + mRNA-1273 
booster 


Documented infection 82 (77-86) 


Symptomatic disease 82 (76-87) 


Severe disease 92 (44-99) 


Documented infection 86 (81-90) 



https://www.nature.com/articles/s41467-022-29858-5

https://jamanetwork.com/journals/jama/fullarticle/2788104

https://www.nature.com/articles/s41591-022-01753-y

https://jamanetwork.com/journals/jama/fullarticle/2789151





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA-1273 primary 
series + mRNA-1273 
booster 


Symptomatic disease at least 5 
months prior  


85 (79-89) 


mRNA-1273 primary 
series + BNT162b2 
booster 


Documented infection 90 (73-96) 


Symptomatic disease 90 (69-97) 


18 Buchan et al 
(January 28, 2022) 
 
[Update to January 
1 pre-print] 


Canada  Test negative 
case control 


16,087 
Omicron-
positive cases, 
4,261 Delta-
positive cases, 
and 114,087 
test-negative 
controls 
 


Omicron 
specifically^   


Excluded mRNA primary + 
BNT162b2 booster 


Symptomatic disease Unvaccinated  60 (55-65) 7+ ~9 weeks 


mRNA primary + 
mRNA-1273 booster 


65 (55-72) 


mRNA primary + 
BNT162b2 booster 


Severe disease 95 (87-98) 


mRNA primary + 
mRNA-1273 booster 


93 (74-98) 


Delta 
specifically^ 


mRNA primary + 
BNT162b2 booster 


Symptomatic disease Unvaccinated 97 (96-98) 


mRNA primary + 
mRNA-1273 booster 


97 (95-98) 


mRNA primary + 
BNT162b2 booster 


Severe disease 99 (98-99) 


mRNA primary + 
mRNA-1273 booster 


100 (98-100) 


17 Gray et al*  
(June 9, 2022) 
 
[Published version 
of December 29, 
2021 preprint] 


South Africa  Test-negative 
case control 


69,092 HCWs Omicron^ Excluded Ad26.COV.2  
 


Hospitalization Unvaccinated 84 (67-92) 14-27 ~13 weeks 


85 (54-95) 1-2 months 


ICU admission 69 (26-87) 14-27 


82 (57-93) 28-87 


16 Lustig et al* 
(May 09, 2021) 
 
[Published version 
of December 21, 
2021 preprint] 


Israel Prospective 
cohort 


12,413 HCW in 
a large tertiary 
care center 


Delta^ Excluded BNT162b2 Documented infection Complete 
vaccination 
with two 
doses of 
primary series 
at least 5 
months prior 


85.6 (79.2-90.1) 10+ ~7 weeks 



https://www.medrxiv.org/content/10.1101/2021.12.30.21268565v2.full.pdf

https://www.nejm.org/doi/10.1056/NEJMc2202061

https://www.nature.com/articles/s41590-022-01212-3#Tab2





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


15 Amir et al 
(December 21, 
2021) 


Israel Quasi-
experimental 


348,468 
individuals 
aged 16-18 
(booster 
group) and 
361,050 
individuals 
aged 12-14 
recently fully 
vaccinated 


Delta^ Excluded BNT162b2 Documented infection Individuals 
aged 12-14 
recently 
vaccinated 
(<60 days) 
with 2 doses 


73.4 (67.1-78.9) 14+ ~4 weeks 


Unvaccinated 
individuals 
aged 16-18 


96.2 (94.8-97.2) 


14 Hansen et al 
(December 23, 
2021) 


Denmark  Retrospective 
cohort  


41,684 Danish 
residents aged 
≥12 years 
(booster 
analysis among 
60+ years only) 


Omicron 
specifically^   


Excluded BNT162b2 Documented infection Complete 
vaccination 
with two 
doses of 
primary series 
at least 140 
days prior, for 
60+ year olds  


54.6 (30.4-70.4) 15-44 ~4 weeks 


Delta 
specifically^ 


BNT162b2 81.2 (79.2-82.9) 


mRNA-1273 82.8 (58.8-92.9) 


13 Tartof et al* 
(February 14, 2021) 


[Updated from 
December 21st 
preprint] 


 


USA Retrospective 
matched 
cohort 


3,133,075 
individuals ≥ 
18 years 


Delta 
specifically^ 


Included BNT162b2 Documented infection Unvaccinated 88 (86-89) 14+ ~12 weeks  


Hospitalization 97 (95-98) 


Documented infection Complete 
vaccination 
with two doses 
of primary 
series at least 
6 months prior 


75 (71-78) 


Hospitalization 70 (48-83) 


11 UKHSA/Andrews et 
al  
(January 14, 2022) 
 
 
[Update to Dec 31, 
2021 briefing]  
 


England  Test-negative 
case control 


760,647 
Omicron cases, 
236,023 Delta 
cases, and test 
negative 
controls aged 
18+  
 


Omicron 
specifically^  


Included BNT162b2 primary 
series + BNT162b2 
booster  


Symptomatic disease Unvaccinated 68.7 (67.9-69.5) 2-4 weeks ~14 weeks 


50.1 (49-51.2)  10+ weeks 


BNT162b2 primary 
series + mRNA-1273 
booster  


74.7 (73.7-75.7)  2-4 weeks  


65.3 (63.1-67.4)  5-9 weeks  


AZD1222 primary 
series + BNT162b2 
booster  


62.7 (62-63.4)  2-4 weeks 


44.1 (42.2-45.9)  10+ weeks  


AZD1222 primary 
series + mRNA-1273 
booster  


70.3 (69.5-71)  2-4 weeks 


61.6 (60-63.1)  5-9 weeks  



https://www.medrxiv.org/content/10.1101/2021.12.19.21267933v1.full-text

https://www.medrxiv.org/content/10.1101/2021.12.20.21267966v3

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00015-1/fulltext

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00015-1/fulltext

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1050721/Vaccine-surveillance-report-week-4.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1050721/Vaccine-surveillance-report-week-4.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


mRNA-1273 primary 
series + BNT162b2 
booster 


67 (63-70) 2-4 weeks 


mRNA-1273 primary 
series + mRNA-1273 
booster 


68 (64-72) 2-4 weeks 


Delta 
specifically^  


BNT162b2 primary 
series + BNT162b2 
booster  


95.2 (94.9-95.5)  2-4 weeks 


90.2 (89.6-90.8)  10+ weeks  


BNT162b2 primary 
series + mRNA-1273 
booster  


96.8 (96.2-97.3)  2-4 weeks 


94.7 (92.7-96.2) 5-9 weeks  


AZD1222 primary 
series + BNT162b2 
booster  


95.4 (95.2-95.7) 2-4 weeks 


88.5 (87-89.7) 10+ weeks 


AZD1222 primary 
series + mRNA-1273 
booster  


97.1 (96.8-97.4)  2-4 weeks 


94.9 (93.6-95.9)  5-9 weeks  


mRNA-1273 primary 
series +BNT162b2 
booster 


97.3 (91.5-99.1) 2-4 weeks 


mRNA-1273 primary 
series + mRNA-1273 
booster 


95.8 (88.8-98.4) 2-4 weeks 


9 Goldberg et al 
(December 5, 
2021) 


Israel  Retrospective 
cohort 


5.7 million 
Israeli 
individuals  


Delta^ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


16-39: Documented 
infection 


Receipt of 2 
doses at least 
5 months 
prior 


91 (90.1-91,3) 12+ ~8 weeks 


40-59: Documented 
infection 


89 (88.3-89.3) 


60+:  
Documented infection 


82.2 (81.5-82.8) 


8 Sharma et al 
(November 30, 
2021) 


USA Matched 
retrospective 
cohort 


129,130 
matched pairs 
of veterans 
who received a 
second dose at 
least 6 months 
prior 


Deltaⴕⴕ Included BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection Receipt of 2 
doses at least 
180 days prior 


45.7 (37.9-52.5) 0+ ~7 weeks 


Hospitalization 44.8 (26.6-58.4) 


mRNA-1273 primary 
series + mRNA-1273 
booster 


Documented infection 46.6 (36.4-55.3) 


Hospitalization 50.0 (26.2-66.1) 



https://www.medrxiv.org/content/10.1101/2021.12.04.21267114v1.full.pdf

https://www.medrxiv.org/content/10.1101/2021.11.29.21266777v1.full-text





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


7 Andrews et al  
(December 17, 
2021) 
 
 [Update to 
November 15, 2021 
Preprint] 


England Test-negative 
case control 


462,591 adults 
aged 50+ years 
in England 


Deltaⴕⴕ Included 
(if >90 
days prior) 


BNT162b2 primary 
series + BNT162b2 
booster 


Symptomatic disease Complete 
vaccination 
with two 
doses of 
primary series 
at least 140 
days prior 


84.5 (83.7-85.3) 14+ ~7.5 weeks 


AZD1222 primary 
series + BNT162b2 
booster 


89.1 (88.3-89.9) 


BNT162b2 primary 
series + BNT162b2 
booster 


Unvaccinated 
individuals 


94.3 (93.9-94.6) 


AZD1222 primary 
series + BNT162b2 
booster 


93.8 (93.3-94.3) 


6 Barda et al* 
(October 29, 2021) 


Israel  Retrospective 
cohort 


1158269 Israeli 
individuals  


Delta^ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection  Complete 
vaccination 
with two 
doses at least 
5 months ago  


88 (87-90) 7+ 


Symptomatic disease  91 (89-92) ~7 weeks 


Hospitalization  93 (88-97) 


Severe disease  92 (82-97) 


Death  81 (59-97) 


5 Saciuk et al* 
(November 2, 
2021) 


Israel Retrospective 
cohort 


947,131 
persons fully 
vaccinated at 
least 6 months 
prior (Jan-Feb 
2021) among 
active 
members of 
the Maccabi 
HMO 


Delta^ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection Complete 
vaccination 
with two 
doses at least 
5 months 
prior 


89.1 (87.5-90.5) 7+ 10 weeks 


4 Hardt et al  
(January 31,2022) 


North and 
South 
America, 
Africa, Asia 
and Europe  


Randomized-
placebo 
control trial  


14,492 
participants in 
the per-
protocol 
analysis  


Non-VOC, 
Alpha, Delta  


Unknown  Ad26.COV2.S primary 
series + Ad26.COV2.S 
booster dose  
 


Documented infection  Complete 
vaccination 
one dose  


51.1 (29.5-66.5) 7+ ~8 weeks 


Asymptomatic 
infection  


34.2 (-6.4–59.8) 


Moderate 
Symptomatic infection  


70.7 (45.5-85.2) 


Moderate and 
severe/critical infection  


75.2 (54.6-87.3) 


Alpha^ Documented infection  94.2 (62.9-99.9) 


Mu^ 63.1 (-27.9–91.6) 



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://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiab556/6415586

https://www.medrxiv.org/content/10.1101/2022.01.28.22270043v1.full.pdf





 


# Reference (date) Country Design Population 
Dominant 
Variants 


History of 
COVID Vaccine Product Outcome Measure 


Reference 
group 


Booster Dose VE 
% (95%CI) 


Days post 
Booster 


dose 


Max 
Duration 
of follow 
up after 


fully 
vaccinated 


3 Bar-On et al * 
(December 8, 
2021) 
[Published version 
of October 7 pre-
print] 


Israel Retrospective 
cohort 


4,629,865 
Israeli 
residents (16+) 
who had been 
fully 
vaccinated at 
least 5 months 
prior 


Delta^ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


16-29 y: Documented 
infection 


Complete 
vaccination 
with two 
doses at least 
5 months 
prior 


94.2 (93.6-94.9) 12+ ~3.5 weeks 


30-39 y: Documented 
infection 


88.6 (87.8-89.5) ~4.5 weeks 


40-49 y: Documented 
infection 


89.7 (89.1-90.4) 5 weeks 


50-59 y: Documented 
infection 


91.8 (91.2-92.4) 6 weeks 


60+ y: Documented 
infection 


91.9 (91.6-92.2) 8 weeks 


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) 


2  Patalon et al* 
(November 30, 
2021)  
[Update to August 
31 preprint] 


Israel  Test-negative 
case control 
 
 
 


306,710 Israeli 
adults ≥ 40 
years with 
either 2 or 3 
doses  


Delta^ Excluded BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection Complete 
vaccination 
with two 
doses at least 
5 months 
prior 


85 (83-86) 14-20  ~7 weeks 


86 (85-87) 28-65 


Matched 
case-control  


Documented infection 87 (85-88) 14-20  


83 (82-85) 28-65 


Hospitalization 92 (87-95) 14-20 


97 (95-98) 28-65 


1 Bar-On et al* 
(October 7, 2021) 
[Update to August 
31 Preprint] 


Israel  Retrospective 
cohort  


1,144,690 Delta^ Excluded  BNT162b2 primary 
series + BNT162b2 
booster 


Documented infection  Complete 
vaccination 
with two 
doses at least 
5 months 
prior  


92 (90- 93) 12+ ~3 weeks 


Severe disease 94 (91-96) 


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


 


 


 



https://www.nejm.org/doi/10.1056/NEJMoa2115926

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2786890

https://www.nejm.org/doi/10.1056/NEJMoa2114255





 


 
2.1 Booster studies that do not meet criteria (excluded studies that include both primary series and booster dose estimates are listed in excluded 


studies list of the primary series table) 
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 
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