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Duration of Protection Studies 

These are studies that assess duration of protection criteria as outlined above along with those studies that do not meet aforementioned criteria 
that are relevant to evaluating duration of protection. Some of these studies are also in the above table but duplicated here for ease. As of April 
28, 2022, those studies that provide VE estimates at least 4 months after the primary series or at least 2 months after the booster series are 
included below. As of September 16, 2022, this was further changed to only include VE estimates at least 4 months after the primary series or 1st 
booster dose and at least 2 months after the 2nd booster dose. As of November 4, 2022, this was further changed to include only VE estimates at 
least 6 months after the primary series or 1st booster dose and at least 3 months after the 2nd booster dose.  
 
 
We would like to highlight: 

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

• Persons who are vaccinated early in a program are different than those who are vaccinated later.  For example, many who were 

vaccinated early were those at highest risk, and this could confound the results.  Some of the older individuals also might have some 

degree of immunosenescence.  

# Reference (date) Country Population Dominant 
Variants 

Vaccine product Study Period Descriptive Findings 

225 Nielsen et al  
(November 22, 
2022) 

Denmark General adult 
population 

Alpha, Delta, 
Omicron 

Comirnaty 
mRNA-1273 
AZD1222 
Ad26.COV2.S 

February 20-June 15 
2021 (Alpha); July 4-
November 20, 2021 
(Delta); December 
21, 2021-January 31, 
2022 (Omicron) 

Cohort study evaluating VE against reinfection during three variant dominant periods.  

 
 

224 Wang et al 
(November 23, 
2022) 

USA General population 
 

Delta 
Omicron 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 

October 1, 2021-
January 31, 2022, 

TND study evaluating VE against infection (note VE=1-OR) 

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004037
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac460/6841363
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223 Fabiani et al 
(November 14, 
2022) 

Italy 80+ year olds Omicron 
(BA.2, BA.5) 

Comirnaty 
mRNA-1273 

April 11, 2022-
August 7, 2022 

Cohort study evaluating 2nd booster dose to 1st booster dose >120 days prior. The relative vaccine 
effectiveness against SARS-CoV-2 infection in the 2nd booster group compared to the 1st booster 
group decreased over time from 28.5 % (95 % CI: 24.7 to 32.1) in the time-interval 14–28 days to 
7.6 % (95 % CI: -14.1 to 18.3) in the time-interval 56–118 days after the administration of the 2nd 
booster dose, while the relative effectiveness against severe COVID-19 decreased from 43.2 % (95 
% CI: 30.6 to 54.9) in the time-interval 14–28 days to 27.2 % (95 % CI: 8.3 to 42.9) in the time-
interval 56–118 days after the administration of the 2nd booster dose (KM method) 
Coxs model: 

 
 

222 Chemaitelly et al 
(November 15, 
2022) 

Qatar Adults Omicron 
 

Comirnaty 
mRNA-1273 

January 5, 2021-
October 12, 2022 

Cohort study evaluating relative VE of the 1st booster dose compared to the primary series >4 
months ago against infection over time.  

https://www.sciencedirect.com/science/article/pii/S0264410X22013998?via%3Dihub
https://www.medrxiv.org/content/10.1101/2022.11.14.22282103v1
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221 Jorgensen et al  
(November 10, 
2022) 

Canada Infants <6 months of 
age  

Delta 
Omicron 

Comirnaty 
mRNA-1273 

May 7, 2021-
September 5, 2022 

TND study evaluating protection in infants against infection afforded by maternal vaccination.  
Effectiveness against Omicron infection with two doses decreased from 57% (95%CI, 44–66%) 
between birth and eight weeks to 40% (95%CI, 21–54%) after 16 weeks of age. 

220 Canetti et al 
(November 9, 
2022) 

Israel HCWs Omicron 
BA.1/BA.2 

Comirnaty December 27, 2021-
July 10, 2022 

Cohort study evaluating relative VE of the 2nd booster dose versus the 1st booster dose >4 months 
ago. VE waned with time, decreasing from 52% (95% CI, 45 to 58) during the first 5 weeks after 
vaccination to −2% (95% CI, −27 to 17) at 15 to 26 weeks. 

219 Grewal et al 
(November 1, 
2022) 

Canada 50+ year olds Omicron 
BA.1/BA.2 
BA.4/BA.5 

Comirnaty 
mRNA-1273 
(50mcg booster 
in <70; 100 mcg 
booster in 70+ 
year olds) 

January 2-October 1, 
2022 

TND study conducted by linking adminstrative database.  

https://ssrn.com/abstract=4246651
https://www.nejm.org/doi/full/10.1056/NEJMc2211283
http://medrxiv.org/content/early/2022/11/01/2022.10.31.22281766.abstract
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218 Tartof et al 
(October 25, 
2022) 

USA 18+ year olds insured 
by Kaiser 

Omicron 
BA.4/BA.5 

Comirnaty May 9-August 26, 
2022 

TND study evaluating VE against acute respiratory infection in a variety of settings.  

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00692-2/fulltext
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217 Embi et al  
(October 21, 
2022) 

USA 18+ year old 
immunocompromise
d vs non-
immunocompromise
d adults 

Delta Comirnaty 
mRNA-1273 

August 26-December 
25, 2021 

TND study evaluating primary series VE against Emergency Department/Urgent Care visits (ED/UC) 
and hospitalization 
 

 ED/UC VE (95% CI) Hospitalization VE (95% CI) 

Immunocompromised   

2 doses 14-149 days ago 72 (62-79) 75 (68-80) 

2 doses >=150 days ago 64 (57-69) 70 (66-73) 

Non-Immunocompromised   

2 doses 14-149 days ago 87 (86-88) 92 (91-93) 

2 doses >=150 days ago 78 (78-79) 85 (84-85) 
 

216 Surie et al 
(October 20, 
2022) 

USA 18+ year old 
immunocompetent 
adults 

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

Comirnaty 
mRNA-1273 

December 26, 2021–
August 31, 2022 

TND study evaluating VE against hospitalization. 

http://medrxiv.org/content/early/2022/10/21/2022.10.20.22281327.abstract
http://www.cdc.gov/mmwr/volumes/71/wr/mm7142a3.htm?s_cid=mm7142a3_w
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215 Consonni et al  
(October 20, 
2022) 

Italy HCWs Alpha, Delta, 
Omicron 

Comirnaty 
mRNA-1273 

December 27, 2020-
May 13, 2022 

Cohort study evaluating VE against infection 
 

 
 

214 Laake et al  
(October 19, 
2022) 

Norway Adults Omicron 
BA.1/BA.2 

Comirnaty 
mRNA-1273 

January 12, 2022-
April 7, 2022 

Evaluated relative VE against infection,mild, moderate, and severe disease in two cohorts, 
comparing persons with 2 doses >=130 days previously to 3rd dose recipieints.  
 
 
 

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://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac419/6763324
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213 Chambers et al 
(October 18, 
2022) 

Canada  19+ year olds living 
with HIV 

Alpha 
Delta 

Comirnaty 
mRNA-1273 
AZD1222 

December 14, 2020-
November 21, 2021 

TND study evaluating VE of the primary series  conducted by linking administrative databases  

Time since 
last dose 

Infection Symptomatic disease 

7-59 days 86 (77-92) 92 (69-98) 

60-119 days 78 (62-87)6 93 (74-98) 

120-179 days 77 (53-89) 98 (73-100) 

180+ days 66 (-15-90) n/a 
 

212 Carazo et al 
(October 14, 
2022) 

Canada  12+ year olds Omicron Comirnaty 
mRNA-1273 

December 26, 2021-
March 12, 2021 

TND study evaluating hybrid immunity against infection compared to unvaccinated/immune naïve 
persons. 

Interval since last 
vacciantion 

Prior Infection+1 
dose 

Prior Infection+2 
doses 

Prior infection+3 
doses 

<2 months 81 (74-86) 82 (80-84) 83 (81-84) 

2-5 months 64 (60-67) 67 (65-68) 80 (76-84) 

6-8 months 62 (58-65) 63 (60-65)  

9-11 months 61 (54-67) 62 (42-75)  

12-14 months 65 (48-76)   

 
Among individuals with prior infection, 2-dose estimated protection (95%CI) against hospitalization 
was similar at less than 6 months and at 6 to 11 months postvaccination (95%[92%-97%] vs 
93%[86%-96%]). Among individuals without prior infection, a significant decline in 2-dose 
estimated vaccine protection was observed (81%[79%-83%] vs 73%[71%-75%], respectively). 
 

211 Risk et al  
(October 8, 2022) 

USA 12-17 year olds Delta  
Omicron 

Comirnaty 
 

June 12, 2021 - 
March 4, 2022 

TND study evaluating VE against infection of the primary series. 

 
 

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

USA 18+ year olds Omicron Comirnaty 
mRNA-1273 

June 19-August 20, 
2022 

TND study evaluating VE against symptomatic emergency department/Urgent care visits and 
hospitalizations 

https://journals.lww.com/aidsonline/Abstract/9900/COVID_19_Vaccine_Effectiveness_among_a.126.aspx
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2797311
https://linkinghub.elsevier.com/retrieve/pii/S1054139X22006437
http://medrxiv.org/content/early/2022/10/05/2022.10.04.22280459.abstract
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209 Ferdinands et al  
(October 3, 2022) 

USA 18+ year olds Pre-delta, 
Delta 
Omicron 

Comirnaty 
mRNA-1273 

January 17, 2021-July 
12, 2022 

TND study evaluating VE against symptomatic emergency department/Urgent care visits (top 
graph) and hospitalization (bottom graph) 

 
 
 

https://www.bmj.com/content/379/bmj-2022-072141
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208 Grewal et al 
(September 30, 
2022) 
(updated data of 
145) 
 
(updated to final 
publication on 
December 3, 
2022) 

Canada  60+ year olds living in 
LTCF 

Omicron Comirnaty 
mRNA-1273 

December 30, 2021-
August 3, 2022 

TND study linking adminsitrative databases. Absolute VE of 2nd booster dose 

 
 

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac468/6867854
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207 Tseng et al 
(October 1, 2022) 

USA 18+ year olds Omicron 
(BA1, BA2, 
BA2.12.1 BA4, 
BA5) 

mRNA-1273 
 

January 1-June 30, 
2022 

TND study conducted by linking adminsitrative databases looking at VE against infection.

 

 
 
 

206 Carazo et al  
(September 21, 
2022) 

Canada HCW Omicron 
(BA.2) 

Comirnaty 
mRNA-1273 
 

March 27-June 4, 
2022 

TND study evaluating VE against BA.2 infection.  

http://medrxiv.org/content/early/2022/10/01/2022.09.30.22280573.abstract
https://www.sciencedirect.com/science/article/pii/S1473309922005783?via%3Dihub
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205 Lin et al 
(September 26, 
2022) 

USA Entire population of 
North Caroline 

Ancestral 
Delta 
Omicron 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 

March 2, 2020-June 
3, 2022  

Cohort study conducted by linking adminsitrative databases evaluating VE against infection, 
hospitalization, and death.  

https://jamanetwork.com/journals/jama/fullarticle/2796893


     

13 | P a g e  
 

 

 
 



     

14 | P a g e  
 

 
 
 

204 Schrag et al 
(September 26, 
2022) 

USA 18-45 year old 
pregnant and non-
pregnant women 

Omicron 
Delta 

Comirnaty 
mRNA-1273 
 

June 1, 2021-June 2, 
2022 

TND study evaluating VE against emergency department/urgent care clinic visits and against 
hospitalizaiton with covid-like illness.  
 
VE against ED/UCC visit:                                                  VE against hospitalization: 
 

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796667
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203 Chung et al 
(September 7, 
2022) 

Canada 16+ year olds Ancestral 
Alpha 
Delta 

Comirnaty 
mRNA-1273 
AZD1222 

January 11-
November 21, 2021 

TND study conducted by linking administrative databases to evaluate VE against infection, 
disease,and severe disease. 

 
 
 

202 Ridgway et al 
(September 23, 
2022) 

USA Not-specified  Omicron 
Delta 

Comirnaty 
mRNA-1273 
 

October 1, 2021- July 
26, 2022 

Case-control study calculating relative VE against hospitalization.  
 
 
 

https://academic.oup.com/ofid/article/doi/10.1093/ofid/ofac449/6693796
https://jamanetwork.com/journals/jama/fullarticle/2796847
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201 Xu et al  
(September 20, 
2022) 

Sweden 12+ year olds Omicron 
Pre-Omicron 

Comirnaty 
mRNA-1273 
AZD1222 

January 1, 2020-
January 31, 2021 

Cohort study conducted by linking adminsitrative databases 

 
 
 

202 Collie et al  
(September 14, 
2022) 

South Africa 18+ year olds Omicron 
(BA4/5 vs 
BA1/2) 

Comirnaty 
 

November 15, 2021-
June 24, 2022 

TND study among privately insured patients conducted by linking adminsitrative databases.  
 
 
 
 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4224504
https://www.nejm.org/doi/full/10.1056/NEJMc2210093
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201 Tan et al  
(September 13, 
2022) 

Singapore 80+ year olds Omicron Comirnaty 
mRNA-1273 

April 6-July 21, 2022 Cohort study evaluating relative VE of the 4th dose compared to a 3rd dose >5 months ago.  
 
 

 
 
 

200 Chatzilena et al 
(September 12, 
2022) 

UK 18+ year olds Delta 
Omicron 

Comirnaty June 1, 2021-July 20, 
2022 

TND study. VE of the 1st booster dose against hospitalization with Omicron: 
≤3 months: 31% (-15∙3-59∙1); >3 months 33∙9 (8∙4-52∙4).  
(results for 2 dose duration of >3 months vs <3 months and stratification by age are available in the 
manuscript) 

199 Huang et al  
(September 9, 
2022) 
 
(updated to final 
publication 
October 20, 2022)  
 

China 3+ year olds Omicron Coronavac 
BBIBP-CorV 

December 2, 2021-
May 13, 2022 

TND study conducted in Shanghai linking administrative databases to evaluate VE against infection, 
severe disease, and death.  
 

https://www.acpjournals.org/doi/10.7326/M22-2042
https://ssrn.com/abstract=4216690
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02606-8
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198 Barraza et al 
(August 5, 2022) 

Chile 18+ year olds Gamma, 
Lambda Delta, 
Omicron 

Comirnaty 
Coronavac 
AZD1222 
Cansino 
Ad26.COV2.S 
Sputnik V 

January 1, 2021-July 
20, 2022 

SARI TND study.  

https://www.paho.org/es/node/86651
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197 Chico-Sánchez et 
al  
(September 3, 
2022) 

Spain 
 

HCWs Alpha, Delta Comirnaty 
mRNA-1273 
 

January 1-May 29, 
2021 

TND study conducted by linking administrative databases to evaluate VE against infection.  

 

https://linkinghub.elsevier.com/retrieve/pii/S0091743522002869
https://linkinghub.elsevier.com/retrieve/pii/S0091743522002869
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196 UKHSA 
(September 1, 
2022) 
 
(updated 
December 1, 

2022) 

England 75+ year olds and 
those at risk 

Omicron Comirnaty 
mRNA-1273 
AZD1222 
 

March 2022 -
?November 2022 

TND study to evaluate relative VE against hospitalization compared to 25-39  weeks post dose 3 

 
 

195 Kirsebom et al  
(September 1, 
2022) 

England 18+ year olds Omicron 
BA.2, BA.4, 
BA.5 

Comirnaty 
mRNA-1273 
AZD1222 
 

April 18-July 17, 2022 TND study evaluating relative VE against hospitalization comparing to 25+ weeks post dose 2 

 
 

194 Cocchio et al 
(August 20, 2022) 

Italy 5-17 year olds Delta 
Omicron 

Comirnaty 
mRNA-1273 
 

August 1-October 25, 
2021 
 
February 1-April 27, 
2022 

Cohort study evaluating VE against infection by linking databases. 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1121345/vaccine-surveillance-report-week-48-2022.pdf
http://medrxiv.org/content/early/2022/09/01/2022.08.31.22279444.abstract
https://www.mdpi.com/2076-393X/10/8/1362
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193 Ng et al  
(August 26, 2022) 

Singapore 30+ year olds Omicron Comirnaty 
mRNA-1273 
Coronavac 
BBIBP-CorV 

December 27, 2021-
March 10, 2022 

Cohort study conducted by linking adminsitrative databases to evaluate relative VE comparing 3 
doses to 2 doses >5 months ago.  

 
 

192 Lind et al 
(August 26, 2022) 
 
(updated to final 
publication on 
November 21, 
2022) 

USA 16+ year olds Alpha vs Delta Comirnaty 
mRNA-1273 

April 1-August 24, 
2021 

TND study with whole genome sequencing of all cases.  
 

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2795654
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac453/6835054
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191 Lim et al 
(August 24, 2022) 

Malaysia 18+ year olds Alpha 
Delta 

Comirnaty March 1-October 31, 
2021 

TND study conducted by linking adminstrative databases evaluating VE against infection, ICU 
admission and death.  

 

https://linkinghub.elsevier.com/retrieve/pii/S0264410X22010052
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190 Powell et al 
(August 22, 2022) 
 
(updated to final 
publication 
November 24, 
2022) 

England 12-17 year olds Delta 
Omicron  

Comirnaty 
mRNA-1273 

August 9, 2021-
March 31, 2022 

TND study conducted by linking adminstirative databases evaluating VE and hybrid immunity 
protection against symptomatic disease.  
 

 
  

189 El Adam et al  
(April 15 2022) 

Canada  HCW 
 

Alpha 
Gamma  
Delta 

Comirnaty 
mRNA-1273 

January 17-October 
2, 2021 

TND study conducted by linking adminsitrative databases in British Colombia.  

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00729-0/fulltext
https://academic.oup.com/ofid/article/doi/10.1093/ofid/ofac178/6569147
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188 Stirrup et al  
(August 9, 2022) 

UK LTCF residents and 
staff 

Omicron AZD1222 
Comirnaty 
mRNA-1273  

December 12, 2021-
March 31, 2022 

VIVALDI cohort study with regular asymptomatic testing in LTCF of staff and residents. Calculated 
relative VE of 3rd dose compared to 84+ days post dose 2 against infection, hospitalization and 
death (providing results stratified by prior infection). In residents without known prior SARS-CoV-2 
infection, there was reduced risk of SARS-CoV-2 infection in the periods 14-48 days: VE 72% (62-
80) 49-83 days: VE 69% (60-76) after first booster vaccine dose, relative to 2-dose vaccination.  The 
first booster dose reduced risk of hospitalisation 14-48 days: VE 81% (46-93), 49-83 days: VE 85% 
(68-93), 84+ days: VE 53 (11-76) from receipt of booster dose. The first booster reduced risk of 
death within 28 days of SARS-CoV-2 infection after 14-48 days VE 88% (66-96), 49-83 days: VE 89% 
(77-95), 84+ days: VE 63% (38-79). 

187 Zambrano et al 
(August 4, 2022) 

USA 5-18 year olds with 
MISC vs hospitalized 
negative SARS-CoV-2 
controls 

Delta,  
Omicron 

Comirnaty July 1, 2021-April 7, 
2022 

TND study comparing children with MISC to hospitalized children without SARS-COV-2.  28-120 
days post dose 2 VE was 90 (75-96%); 121-200 day post dose 2 VE was 92% (78-97%). 

186 Tartof et al 
(August 3, 2022) 

USA 12-17 year old 
members of Kaiser 
Permanente 
Southern California 

Delta 
Omicron 

Comirnaty November 1, 2021, - 
March 18, 2022 

TND study linking administrative databases to evaluate VE against emergency department and 
urgent care visits (without subsequent hospitalization) 

 
 

http://medrxiv.org/content/early/2022/08/09/2022.08.08.22278532.abstract
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac637/6655523
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794882
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185 Arashiro et al  
(August 3, 2022)  

Japan ≥20 years of age Delta 
Omicron 

Comirnaty 
mRNA-1273 

August 1, 2021-
March 31, 2022 

TND study evaluating VE against symptomatic disease during Delta and Omicron dominant periods.  

 
 

184 De Gier et al  
(July 22, 2022) 

Netherlands  General population Alpha, Delta, 
Omicron 

AZD1222 
Comirnaty 
mRNA-1273  
Ad26.COV2.S 

January 1, 2021-
January 31, 2022 

Cohort study linking adminsitrative databases evaluating relative VE against mortality of the 
primary series (vs partial vaccination ) and thebooster dose (vs primary series).  

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac635/6653543
http://medrxiv.org/content/early/2022/07/22/2022.07.21.22277831.abstract
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183 Hatfield et al  
(July 20, 2022) 

USA Residents of nursing 
homes 

Pre-delta 
Delta 

Comirnaty 
mRNA-1273 

December 14, 2020-
November 9, 2021 

Cohort study of nursing home residents.  
 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac562/6646955
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182  Cerqueria-Silva et 
al  
(July 18, 2022) 

Brazil ≥18 year olds Omicron Coronavac 
followed by 
Comirnaty 
booster 

January 1-April 17, 
2022 

TND study evaluating VE against symptomatic disease, hospitalization, and death. 

 

 
 

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

USA ≥18 year olds Omicron 
(BA1, BA2 / 
BA2.12.1) 

Comirnaty 
mRNA-1273 
 

December 18, 2021-
June 10, 2022 

TND study in the VISION network evaluating VE against ED/urgent care visit and hospitalizaiton.  

 
 
 

 
180 Tonnaro et al  

(July 4, 2022) 
San Marino ≥18 year old Alpha, Delta Sputnik V  February 21-October 

1, 2021 
Cohort study of entire country.  

 
179 Tartof et al  

(June 30, 2022) 
 
(updated to final 
publication 
October 7, 2022) 

USA ≥18 year old 
members of Kaiser 
Permanente 
southern California 

Omicron (BA1 
and BA2) 

Comirnaty 
 

December 27, 2021-
June 4, 2022 

TND study evaluating VE against hospitalization and emergency department (ED) admission.  

https://www.cdc.gov/mmwr/volumes/71/wr/mm7129e1.htm
https://linkinghub.elsevier.com/retrieve/pii/S1198743X2200341X
https://www.sciencedirect.com/science/article/pii/S221326002200354X?via%3Dihub
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178 Ionescu et al  
(June 28, 2022) 

Canada 12-17 year olds Delta 
Omicron 

Comirnaty 
 

September 5, 2021-
April 30, 2022 

TND study conducted by linking adminsitrative databases evaluating VE against infection and 
symptomatic disease.  

http://medrxiv.org/content/early/2022/06/28/2022.06.27.22276790.abstract


     

30 | P a g e  
 

 
 
 

177 Adams et al 
(June 14, 2022) 
 
(updated to final 
publication 
October 11, 2022) 

USA ≥18 years Omicron Comirnaty 
mRNA-1273 
Ad26.COV2.S 

December 26, 2021–
June 30, 2022 

Multi-center TND study evaluating VE against hospitalization.  VE after a primary series for 
immunocompetent participants at 14-150 days (median 108 days) since the last vaccine dose was 
53% (33% to 67%) and at >150 days (median 291 days) was 34% (21% to 45%). VE after a booster 
dose for immunocompetent participants at 7-120 days (median 71 days) after the booster dose 
was 76% (69% to 81%) and at >120 days (median 173 days) was 39% (22% to 53%). For 
immunocompromised patients, VE for a primary series at 14-150 days (median 97 days) was 59% 
(41% to 72%) and at >150 days (median 192 days) was 33% (−2% to 56%). 

176 Al Kaabi et al 
(June 9, 2022) 

UAE ≥18 years Ancestral, 
Alpha, Delta 

BBIBP-CorV October 2020-July 
2021 

Cohort study based on medical records evaluating VE against severe outcomes. The effectiveness 
against COVID-19 hospitalization declined from 82.8% (95% CI, 80.5–84.8) at two months after 
complete vaccination to 62.1% (95% CI 60.2–64.0) at 6 months after complete vaccination. VE 
against ICU admission was 85.7% (95% CI, 80.3–89.6) at two months after complete vaccination to 
72.8% (95% CI, 68.8–76.3) at six months post complete vaccination, without further decline from 
seven to twelve months post-vaccination. The vaccine effectiveness against mortality due to 
COVID-19 remained above 80% throughout and did not show significant decline over the 12-
month follow-up period 

https://www.bmj.com/content/379/bmj-2022-072065
https://www.nature.com/articles/s41467-022-30835-1
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175 Lewis et al 
(June 8, 2022) 

USA ≥18 years Alpha, Delta Ad26.COV2.S March 11-December 
15, 2021 

TND study evaluating VE against hospitalization and VE against progression to invasive mechanical 
ventilation or death. VE was 14–90 days (73% [59%–82%]), 91–180 days (71% [60%–80%]), and 
181–274 days (70% [54%–81%]).  
 

174 Lin et al 
(June 8, 2022) 

USA Adults Ancestral mRNA-1273 July 27, 2020-?May 
2021 

RCT participants followed up as a cohort study to evaluate VE against symptomatic disease.  

 
 
 

173 Richterman et al 
 (June 6, 2022) 

USA HCW Delta, 
Omicron 

Comirnaty 
  

July 1, 2021 - April 5, 
2022 

TND study evaluated relative VE  infection.  

 
 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac439/6604454
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793157?utm_campaign=articlePDF&utm_medium=articlePDFlink&utm_source=articlePDF&utm_content=jamanetworkopen.2022.15984
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac454/6603294
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172 Andrejko et al 
(June 3, 2022) 

USA 12+ year olds Pre-Omicron Comirnaty 
mRNA-1273 

February 23-
December 5, 2021 

TND study evaluating VE against symptomatic disease. Note that vaccination data was self-
reported. The figure belows shows VE over time among persons who were asked to reference their 
vaccination card for vaccination data. 
 

 
 

171 Accorsi et al 
(May 25, 2022) 

USA 18+ year olds Omicron Comirnaty 
mRNA-1273 
Ad26.COV2.S 

January 2-March 23, 
2022 

TND study based on testing at national pharmacy chain. Note vaccination data by recall.  

 
 
 

170 Amir et al  
(May 25, 2022) 

Israel 12-15 year olds Omicron Comirnaty 
 

December 26, 2021-
January 8, 2022 

Cohort study conducted by linking admin databases looking at risk against infection.  

 

http://medrxiv.org/content/early/2022/06/03/2022.06.03.22275958.abstract
https://www.nejm.org/doi/full/10.1056/NEJMc2203165?query=featured_home
http://medrxiv.org/content/early/2022/05/25/2022.05.22.22275323.abstract
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169 Lee et al  
(May 23, 2022) 

UK Persons with cancer 
and general 
population 

Alpha, Delta ChAdOx1 
Comirnaty 
 

December 8, 2020-
October 15, 2021 

Two TND studies conducted in different populations with comparison of VE against infection, 
hospitazliation, and death among the two groups. 

 
 

 

168 Paranthaman et al 
(May 5, 2022) 

England ≥65 years living in 
LTCF 

Alpha, Delta ChAdOx1 
Comirnaty 
 

December 8, 2020-
September 30, 2021 

Cohort study conducted by linking adminsitrative databases evaluating VE against infection and 
death.  
 

 
 
 
 

https://linkinghub.elsevier.com/retrieve/pii/S1470204522002029
https://academic.oup.com/ageing/article/51/5/afac115/6589804
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167 Martellucci et al 
(April 22, 2022) 

Italy General population Alpha, Delta, 
Omicron 

ChAdOx1 
Comirnaty 
mRNA-1273 
Ad26.COV2.S 

January 2, 2021-
December 18, 2021 

Cohort study conducted by linking adminsitrative databases evaluating VE against infection, 
hospitalization, and death. 
 
 

 

166 Fano et al 
(May 18, 2022) 

Italy 12+ year olds Alpha, Delta, 
Omicron 

ChAdOx1 
Comirnaty 
mRNA-1273 
Ad26.COV2.S 

January 1, 2021-
January 10, 2022 

Cohort study conducted by linking administrative databases evaluating VE against infection. 

  
 
Data available in manuscript for individual vaccines including heterolous combinations. 

https://www.mdpi.com/2076-393X/10/5/662
https://www.tandfonline.com/doi/full/10.1080/14760584.2022.2080057
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165 Tenforde et al 
(May 17, 2022) 

USA General population  Pre-Omicron Comirnaty 
mRNA-1273 
 

March 11-
December15, 2021 

TND study evaluating 2-dose VE against hopsitalization.  

 
 
 

164 Braeye et al 
(May 11, 2022) 

Belgium 18+ year olds Delta, 
Omicron 

ChAdOx1 
Comirnaty 
mRNA-1273 
Ad26.COV2.S 

Delta: July 15, 2021-
December 6, 2021 
Omicron: January 3, 
2022-April 14, 2022 

TND study by linking adminsitartive databases looking at VE against symptomatic diseaes and 
COVID-19 hospitalization.  
 

 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac381/6587132
http://medrxiv.org/content/early/2022/05/11/2022.05.09.22274623.abstract
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163 Butt et al  
(May 3, 2022) 

USA Veterans Omicron Comirnaty 
mRNA-1273 

January 1-February 
20, 2022 

Cohort study among veterans.  Relative vaccine effectiveness was highest for patients receiving 
their booster vaccine within 28 days of the start of the period of omicron predominance (RVE=40% 
[35-44%] for BNT-162b2; RVE=30% [23-36%] for mRNA-1273), and protection against infection was 
negligible for both vaccines for patients with 4 or more months since receiving the booster 
vaccination. Relative  vaccine effectiveness for hospitalizations remained above 44% for all groups. 

162 Amir et al 
(May 5, 2022) 

Israel 60+ year olds Omicron Comirnaty 
 

January 16, 2022, to 
March 12, 2022 

Cohort study by linking adminsitrative databases evaluating relative VE against severe disease.   
 

    VE LCI UCI 

2nd dose 4+ months ref 

3
rd

 d
o

se
 

0-1 month 57% 38% 71% 

1-2 months 66% 44% 79% 

2-3 months 68% 55% 78% 

3-4 months 67% 58% 73% 

4-5 months 64% 60% 70% 

5-6 months 64% 60% 69% 

6-7 months 68% 58% 76% 

4th dose 0-2 months 89% 87% 91% 

 
 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac328/6577096
http://medrxiv.org/content/early/2022/05/05/2022.05.04.22274647.abstract
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161 Gray et al 
(May 4, 2022) 

South Africa HCW Omicron Comirnaty 
Ad26.COV2.S 

November 15, 2021-
January 14, 2022 

TND study conducted as part of Sisonke study. Note that they evaluated VE of 2 doses of 
Comirnaty and 2 doses of Ad26.COV2.S. 

 

160 Castillo et al 
(April 21, 2022) 

France 18+ year olds Delta, 
Omicron 

Comirnaty 
mRNA-1273 

December 13, 2021 – 
January 31, 2021 

TND study linking adminsitrative databases to assess VE against symptomatic disease, with a 
cohort study done among covid hospitalized cases.  

 
 
 

https://www.nejm.org/doi/full/10.1056/NEJMc2202061
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.16.2200250#html_fulltext
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159 Kirsebom et al 
(April 28, 2022) 

England General population Omicron 
Delta 

ChAdOx1 
Comirnaty 
mRNA-1273 
followed by 
ChAdOx1 
booster 

September 13, 2021-
February 17, 2022 

TND study linking adminsitrative databases to assess VE against symptomatic disease 

https://khub.net/documents/135939561/338928724/Effectiveness+of+ChAdOx1-S+COVID-19+booster+vaccination+against+the+Omicron+and+Delta+variants.pdf/da61ff91-3a36-55b0-2116-fd08854ca495
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158 Sheikh et al 
(April 22, 2022) 

Scotland General population Omicron ChAdOx1 
Comirnaty 
mRNA-1273 

November 1-
December 19, 2021 

TND study linking adminsitrative databases to assess VE against symptomatic disease. 

https://www.sciencedirect.com/science/article/pii/S1473309922001414?via%3Dihub#sec1
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157 Cerqueria-Silva et 
al 
(April 14, 2022) 

Brazil, 
Scotland 

18+ year olds Omicron ChAdOx1 
Comirnaty 
mRNA-1273 
 

January 1-March 7, 
2022 

TND study linking administrative databases.  

 
 

156 Widdifield et al 
(April 14, 2022) 

Canada Patients with 
rheumatoid arthritis, 
ankylosing 
spondylitis, psoriasis, 
and inflammatory 
bowel disease 

Alpha, Delta Comirnaty 
mRNA-1273 
 

March 1-November 
21, 2021 

TND study among patients with inflammatory diseases to evaluate VE against infection 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4082927
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4082927
https://linkinghub.elsevier.com/retrieve/pii/S2665991322000960
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155 Lind et al 
(April 20,2022) 
 
(updated to final 
publication on 
December 1, 
2022) 

USA  5+ years  Omicron 
specifically ^ 

Comirnaty 
mRNA-1273 

November 1, 2021-
January 31, 2022 

This TND study assessed the benefit of primary series an booster doses in the context of Omicron 
VOC circulation among people with and without a prior documented infection. Primary vaccination 
had significant but low levels of protection in people with and without prior infection which was 
increased by booster doses; however, the study did not find a signifcant increase in people with 
prior infection 
.  

 
 

154 Gram et al 
 
(April 20,2022) 
 
(updated to final 
publication 
September 1, 
2022) 

Denmark 12+ year olds (18+ 
for 3rd dose) 

Alpha 
Delta 
Omicron 

Comirnaty 
mRNA-1273 
 

February 20-June 15, 
2021; July 4-
November 20, 2021; 
December 21, 2021-
January 31, 2022 

Cohort study conducted by linking adminsitrative databases evaluating VE against infection and 
hospitalization 

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004136
https://dx.plos.org/10.1371/journal.pmed.1003992
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153 Voko et al 
(April 18,2022) 
 
(updated July 22, 
2022) 

Hungary  18-100 years  Delta^ Comirnaty, 
mRNA-1273, 
ChAdOx1, 
Ad26.COV2.S, 
Sputnik, 
Sinopharm  

March 4, 2020- 
December 31, 2021 

This study assessed the effectiveness and duration of protection of six different types of vaccines 
with combinations as primary or booster vaccines against COVID-19 infection, hospitalization and 
death during a period of Delta variant predominance. (left figure 16-64; right figure 65-100) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

152 Grewal et al 
(April 18,2022) 
 
(updated June 1, 
2022) 
 
(final publication 
July 6, 2022) 

Canada  LTC residents aged 
≥60 years  

Omicron 
specifically^ 

Comirnaty, 
mRNA-1273 

December 30, 2021-

April 27, 2022 
This test-negative case control study estimated the marginal effectiveness of a fourth dose of 
COVID-19 vaccines relative to individuals with a third dose and or unvaccinated.  
 

https://www.frontiersin.org/articles/10.3389/fimmu.2022.919408/full
https://www.medrxiv.org/content/10.1101/2022.04.15.22273846v2
https://www.medrxiv.org/content/10.1101/2022.04.15.22273846v2
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151 Richardson et al 
(April 17,2022) 
 
(updated June 20, 
2022) 

Mexico Childcare workers 
aged ≥18 years  

Non-VOC, 
Alpha, 
Gamma and 
Delta^ 

CanSino  March 30, 2021- 
December 31, 2021 

Prospective cohort study evaluating the VE of Cansino against laboratory-confirmed illness, 
hospitalisation and death associated with COVID-19.  Vaccination with Cansino provided moderate 
protection against infection, and robust protection against hospitalization and death up to 4 
months, with declines in VE seen after 120 days. 
 

 

150 Nasreen et al 
(April 13,2022) 
 
(final publication 
August 17, 2022) 

Canada  18+ year olds  Non-VOC, 
Alpha, Beta, 
Gamma, 
Delta^ 

Comirnaty 
mRNA-1273 
ChAdOx1 
 

 December 14, 2020- 
September 30, 2021 

Test-negative case control study conducted across 4 canadian provinces to evaluate the 
effectiveness of heterologous and homologous regimen of COVID-19 vaccines in preventing 
hospitalization or death.  
 
 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac488/6611492
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac488/6611492
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac634/6668859
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149 Cerqueira-Silva 
(April 13, 2022) 
 
(final publication 
July 2022) 

Brazil  18+ year olds Omicron^ BNT162b2, 
ChAdOx1, 
Ad26.COV2.S 
and  CoronaVac 

January 01,2022- 
March 22,2022 

TND and matched case-control study evaluating the impact of hybrid immunity in preventing 
symptomatic infection and severe disease during Omicron circulation. Prior infection with 
vaccination provided robust protection against severe outcomes. 

 

148 Plumb et al 
(April 15, 2022) 

USA  18+ year olds Delta→ 
Omicron 

Comirnaty and  
mRNA-1273 
 

June 20, 2021- 
February 24,2022 

Test-negative case control study assessed effectiveness of mRNA primary series and booster 
vaccines in hospitalised patients with prior infection.  

 

147 Kim et al  
(April 10, 2022) 

USA 18+ year olds  Delta→ 
Omicron 

Comirnaty and  
mRNA-1273 
 

October 1, 2021- 
February 12, 2022 

Test-negative case control study evaluating VE of 2nd and 3rd doses of mRNA vaccines against 
symptomatic infection over time across outpatient centers in 7 US states. Paper contains data 
stratified by prior infection, chronic conditions, and high-risk exposure.  
 

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
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
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00288-2/fulltext
https://www.cdc.gov/mmwr/volumes/71/wr/mm7115e2.htm?s_cid=mm7115e2_w
https://www.medrxiv.org/content/10.1101/2022.04.06.22273535v1
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146 Menni et al* 
(April 08,2022) 

UK  General population  Delta^ Comirnaty 
mRNA-1273 
ChAdOx1 
 

May 23, 2021- 
November 23, 2021 

Prospective cohort study analysed sel-reported lateral flow or PCR test positivity data from an app 
in the UK among adults, 5-8 months after receiving primary dose and an mRNA booster. VE 
showed a gradual decline after the second dose.  

145 Glatman-
Freedman et al 
(March 31, 2022) 

Israel 16+ year olds Delta→ 
Omicron 

Comirnaty September 6, 2021-
January 1, 2022 

Cohort study by linking administrative databases evaluate VE of 3rd dose versus 0 doses against 
infection over time. A=16-59 year olds; B=60+ year olds.  

 
 

144 Buchan et al 
(April 7, 2022) 

Canada 12-17 year olds Delta→ 
Omicron 

Comirnaty November 22, 2021-
March 6, 2022 

TND conducted by linking adminsitrative databases evaluating VE against symptomatic infection 
and severe disease. 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00146-3/fulltext
https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article
https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article
http://medrxiv.org/content/early/2022/04/07/2022.04.07.22273319.abstract


     

47 | P a g e  
 

 
 
 

143 Fabiani et al 
(April 6, 2022) 

Italy 60+ and other 
priority groups (e.g. 
hcws)  

Delta Comirnaty 
mRNA-1273 
ChAdOx1 
Ad26.COV2.S 

July 19, 2021-
December 12, 2021 

Cohort study among vaccine recipients comparing time intervals to day 4-10 post dose 1. Paper 
contains data stratified by priority groups. 

 
 
 

142 Bansal et al 
(April 6, 2022) 

Qatar General population Alpha, Beta, 
Delta, 
Omicron (but 
no omicron 
specific 
estimate) 

Comirnaty 
mRNA-1273 
ChAdOx1 (1.6% 
of all vaccinated) 

January 1, 2021-
February 20, 2022 

Matched case-control among all cases in Qatar, looking at progression to ICU. VE 89% (95% CI, 85 
to 92) between 0-4 months post the second dose. VE 91%; 95% CI 84 to 95) between 4 -6 months 
after the second dose; VE 90%; 95% CI 84 to 94)) at 6 to 9 months after the second dose.  

141 Florentino et al 
(April 5, 2022) 
 
(updated to final 
publication on 
August 8, 2022) 

Brazil, 
Scotland 

12-17 year olds Delta→ 
Omicron 

Comirnaty Brazil: September 2, 
2021-April 19, 2022 
Scotland: 
August 6, 2021- April 
19, 2022 

TND study against symptomatic and severe disease. 
 
VE against symptomatic disease: 

https://www.tandfonline.com/doi/full/10.1080/14760584.2022.2064280
https://ssrn.com/abstract=4074663
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00451-0/fulltext?rss=yes
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VE against severe disease in Brazil: 

 
 
 

140 Bar-On et al 
(April 5, 2022) 

Israel 60+ year olds Omicron Comirnaty January 10-March 2, 
2022 

Relative VE comparing 4th to 3rd dose. 

https://www.nejm.org/doi/full/10.1056/NEJMoa2201570
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139 Perumal et al 
(April 1, 2022) 

Germany 12+ year olds Delta, 
Omicron 

Comirnaty 
mRNA-1273 

November 8, 2021-
February 13, 2022 

Analysis of surveillance data with comparison to aggregate vaccination data to calculate the VE 
against symptomatic disease, hospitalization, and severe disease. (Note unable to adjust for many 
confounders). 

 
 

138 Ranzani et al  
(April 1, 2022) 
 
(updated August 
16, 2022) 

Brazil 18+ year olds Delta, 
Omicron 

Coronavac 
Comirnaty 

September 6, 2021-
April 22, 2022 

TND study linking adminsitrative databases. Note booster dose VE is a relative VE (compared to 
primary series recipients) while primary series VE is compared to unvaccianted. 
 

https://ssrn.com/abstract=4072476
https://www.nature.com/articles/s41467-022-33169-0
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137 Starrfelt et al 
(March 30, 2022) 
 
(updated to final 
publication 
September 2, 
2022) 

Norway 18+ year olds Delta Comirnaty 
mRNA-1273 
ChAdOx1 

July 15-November 
30, 2021 

Cohort study conducted by linking adminsitrative databases.  

 
 

136 Hansen et al 
(March 30, 2022) 

Denmark 12+ year olds Omicron Comirnaty 
mRNA-1273 

December 28, 2021-
February 15, 2022 

Cohort study by linking administrative databases. (first column Pfizer, second Moderna) 

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02480-4
https://assets.researchsquare.com/files/rs-1486018/v1_covered.pdf?c=1648674073
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135 Price et al 
(March 30, 2022) 

USA 5-18 year olds Delta→ 
Omicron 

Comirnaty 
 

July 1, 2021-February 
17, 2022 

TND study at 31 hospitals. 

 
 
 

134 Veneti et al 
(March 25, 2022) 

Norway 12-17 year olds Delta→ 
Omicron 

Comirnaty 
 

August 24, 2021-
January 16, 2022 

Cohort study of 12-17 year olds evaluating VE against infection based on linking adminiistrative 
databases. 

 
 

133 Wang et al  
(March 25, 2022) 

USA General population Delta→ 
Omicron 

Comirnaty 
mRNA-1273 

October 1, 2021-
January 31, 2022 

TND study at Cleveland Clinic evaluating risk against infection (top table, note this can be 
converted to VE by subtracting the OR from 1) and  death (bottom table, not this is among cases 
only and thus is VE against progression of infection to death). 

http://www.nejm.org/doi/10.1056/NEJMoa2202826
http://medrxiv.org/content/early/2022/03/25/2022.03.24.22272854.abstract
http://medrxiv.org/content/early/2022/03/25/2022.03.24.22272901.abstract
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132 Ng et al  
(March 24, 2022) 

Singapore Contacts of cases Delta Comirnaty 
mRNA-1273 

March 1-August 31, 
2021 

Cohort study looking at transmission in households of cases.  

 
 

131 Kirsebom et al  
(March 24, 2022) 
 
(updated to final 
publication May 
24, 2022) 

England General population Omicron 
(BA.1 vs BA.2) 

Comirnaty 
mRNA-1273 
ChAdOx1 

January 17-February 
17, 2022 

TND study comparing VE against symptomatic disease with BA.1 vs BA.2 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac219/6551710
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00309-7/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00309-7/fulltext
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130 Stowe et al 
(March 24, 2022) 
 
(updated to final 
publication 
September 30, 
2022) 

England General population Delta 
Omicron 

Comirnaty 
mRNA-1273 
ChAdOx1 

April 26-February 23, 
2022 

TND study evaluating impact of different case defintions on VE against severe 
disease/hospitalization.  
 

 
 

https://www.nature.com/articles/s41467-022-33378-7
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129 Gazit et al 
(March 24, 2022) 
 
(updated to final 
publication on 
May 24, 2022) 

Israel ≥60 years Omicron 
 

Comirnaty 
 

January 10-March 
23, 2022 

TND study evaluating the relative VE of the 4th dose to the 3rd dose against infection (top) and 
hospitalizaiton/death (bottom). 
 
 

 

 
 

128 Horne et al 
(March 23, 2022) 
 
(updated to final 
publication on July 
20, 2022) 

UK General population Alpha, Delta Comirnaty 
ChAdOx1 

March 2021 -
December 15, 2021 

Cohort study based on linking of administrative databases.  

https://www.bmj.com/lookup/doi/10.1136/bmj-2022-071113
https://www.bmj.com/lookup/doi/10.1136/bmj-2022-071113
https://www.bmj.com/content/378/bmj-2022-071249
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127 Shrothi et al 
(March 12, 2022) 
(updated to final 
publication on July 
11 2022) 

UK LTCF residents and 
staff 

Alpha, Delta Comirnaty 
mRNA-1273 
ChAdOx1 

December 8, 2020-
December 11, 2021 

Cohort study of LTCF residents and staff. 61.7% (35.1-77· 4) to 22.0% (–14.9 to 47.0) against 
infection; from 89.0% (70.6-95.9) to 56.3% (30.1-72.6) against hospitalisation; and from 96.4% 
(84.3 -99.2) to 64·4% (36.1-80.1) against death, when comparing 14–83 days after dose two and 84 
days or more.  For staff VE against infection decreased slightly from 57.9% (43.1-68.9) at 14–83 
days after dose two to 42.1% (29.9-52.2) at 84 days or more after dose two. 

126 Chemaitelly et al 
(March 13, 2022) 
 
(updated June 2, 
2022 to final 
publication) 

Qatar General population 
(including children) 

Omicron 
(BA.1 and 
BA.2) 

Comirnaty 
mRNA-1273 
 

December 23, 2021-
February 28, 2022 

TND against symptomatic and severe disease.  

https://www.sciencedirect.com/science/article/pii/S2666756822001477?via%3Dihub
https://www.nature.com/articles/s41467-022-30895-3
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125 Baum et al 
(March 13, 2022) 
 
(updated July 6, 
2022) 
 
(final publication 
November 5, 
2022) 

Finland 70+ Pre Omicron/ 
Omicron 

Comirnaty 
mRNA-1273 
ChAdOx1 

December 27, 2020-
March 31, 2022 

Cohort study evaluating VE against hospitalizaiton/ICU admission.  

https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07814-4
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124 Fowlkes et al  
(March 11, 2022) 

USA 5-15 year olds Delta, 
Omicron 

Comirnaty 
 

July 25, 2021–
February 12, 2022 

Cohort study finding the adjusted VE at 14–149 days after receipt of dose 2 was 87% (95% CI = 
49%–97%) against Delta infection and 59% (95% CI = 22%–79%) against Omicron infection. 
Adjusted VE ≥150 days after dose 2 was 60% against Delta infection and 62% against Omicron, 
with wide CIs that included zero. 

123 Syed et al 
(March 2, 2022) 

Qatar 12+ Alpha, 
Beta/Gamma, 
Delta 

Comirnaty 
mRNA-1273 
 

December 16, 2020-
October 31, 2021 

Cohort study linking adminsitrative databases. VEs are unadjusted 

 
 
 

http://www.cdc.gov/mmwr/volumes/71/wr/mm7111e1.htm?s_cid=mm7111e1_w
https://linkinghub.elsevier.com/retrieve/pii/S0163445322001219
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122 Suarez-Castillo et 
al 
(March 3, 2022) 
 
(updated June 6, 
2022) 

France 50+ year olds Alpha, 
Beta/Gamma, 
Delta 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 
ChAdOx1 

January 1-December 
12, 2021 

TND study/survival analysis by linking administrative databases.  

  

121 Klein et al 
(March 1, 2022) 

USA 5-17 year olds Omicron 
Delta 

Comirnaty 
 

April 2021-January 
2022 

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

https://linkinghub.elsevier.com/retrieve/pii/S2590113322000062
https://linkinghub.elsevier.com/retrieve/pii/S2590113322000062
http://www.cdc.gov/mmwr/volumes/71/wr/mm7109e3.htm?s_cid=mm7109e3_w
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120 Smid et al 
(February 25, 
2022) 
 
(updated April 28, 
2022)  
 
 

Czech 
Republic 

General population 
of country 

Omicron 
Delta 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 
ChAdOx1 

December 7, 2021-
February 13, 2022 

Cohort study created by linking administrative databases. (<2 months and >=2 months prior to 
onset) 

 

 

 
 

https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac161/6575414


     

62 | P a g e  
 

 
 
 

119 Patalon et al 
(February 26, 
2022) 
 
(updated June 9, 
2022) 

Israel 16+ Maccabi insured 
patients 

Omicron Comirnaty 
 

January 1-January 
21, 2022 

Matched TND study to evaluate relative VE against infection and hospitalization/death. All persons 
had received the primary series by August 1, 2021. Marginal effectiveness against infection of a 
booster dose given a month before the outcome period was at its peak at 59.4% (95% CI, 54.9%-
63.5%). Effectiveness declined gradually with time from inoculation, reaching 16% (95% CI, 12.3%- 
19.5%) in those vaccinated 5 months prior to the outcome period compared to those not receiving 
the booster dose. As for the marginal effectiveness against severe disease, it seems that waning 
exists though to a much lesser degree, as effectiveness declines from 72.2% (95% CI, 37.8%-87.6%) 
3 months after inoculation to 54.5% (95% CI, 13.4-76.1) five months after vaccination. However, 
numbers are small as also reflected by the confidence intervals.  

118 Wright et al 
(February 25, 
2022) 

USA 18+ hospitalized Pre Delta; 
Delta 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 

April 1-October 26, 
2021 

Case-control study of patients hospitalized in one large US network of hospitals.  

 
 

https://www.nature.com/articles/s41467-022-30884-6
https://www.nature.com/articles/s41467-022-30884-6
https://linkinghub.elsevier.com/retrieve/pii/S221326002200042X
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117 Liu et al 
(February 18, 
2022) 

Australia Persons exposed in 
two outbreaks (1 at a 
night club, 1 at a 
medical school 
graduation event) 

Omicron Comirnaty 
mRNA-1273 
ChAdOx1 

December 8, 2021-
December 22, 2021 

Unadjusted VE in two outbreaks by time since 2nd dose (combined for all vaccines) 

Timing Night club outbreak  Graduation event 
outbreak 

<1 month -33.3 (-141.4-26.3) No cases 

1-2 months -18.1 (-85.7-24.8) 87.5 (64-95.7) 

2-3 months -5.9 (-67.5-33.1) 60 (38-74.2) 

3+ months -36.2 (-114.3-13.4) 32 (22-40.6) 
 

116 Wu et al  
(February 2022) 

China 18+ year old contacts 
of cases 

Delta Coronavac 
BBIBP-CorV 

July 31, 2021-? (prior 
to November 17, 
2021) 

Study done in the context of an outbreak. The adjusted VE of full vaccination against symptomatic 
COVID-19 was 52.32% (25.73-69.39) for ≤3-month intervals and 49.95% (1.2-74.64) for 4–6-month 
intervals; against COVID-19 pneumonia, VEs were 60.31 (31.31-77.07) for ≤3-month and 67.08% 
(9.33-88.05) for 4–6-month intervals. 
 

115 Britton et al  
(February 14, 
2022) 

USA 12+ year olds Pre-Delta and 
Delta 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 

March 13, April 15, 
or June 15 (based on 
age-based vaccine-
eligibility October 17, 
2021 

TND study to evaluate VE against symptomatic disease based on data collected from pharmacies 
(note vaccination data based on recall and some portion of 2 dose recipients received 3 doses). In 
the paper, there is a stratification by age group.  
 

 
 
 

114 Ferdinands et al  
(February 11, 
2022) 

USA 18+ years Delta, 
Omicron 

Comirnaty 
mRNA-1273 

August 26, 2021-
January 22, 2022 

TND study at 8 VISION network sites evaluating VE against emergency room/urgent care visits nad 
hospitalizations.  

https://ssrn.com/abstract=4026084
http://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2022.009
https://jamanetwork.com/journals/jama/fullarticle/2789294
https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w
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113 Fabiani et al  
(February 10, 
2022) 

Italy 16+ years Alpha, Delta Comirnaty 
mRNA-1273 

December 27, 2020-
November 7, 2021 

Cohort study of people who received at least one dose of vaccine at some point before Sept 27. 
Used of day 0-<14 days post dose 1 as proxy for unvaccinated group. Provide stratification by age 
and risk group in paper.  
 

https://www.bmj.com/content/376/bmj-2021-069052
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112 Butt et al 
(February 9, 2022) 

USA Veterans on chronic 
hemodialysis  

Pre-Delta→  
Delta 

Comirnaty 
mRNA-1273 

January 26-August 
31, 2021 

TND study linking adminsitrative databases. (Month=month since complete vaccination). VE 
against infection.  

 
 
 

111 Risk et al 
(February 7, 2022) 

USA 18+ Pre-Delta→ 
Delta 

Comirnaty 
mRNA-1273  

April 1-October 20, 
2021 

Cohort study based on electronic medical records (note 33% of infections and 19% of 
hospitalizations not based on laboratory testing but based on diagnostic code, though reported 
sensitivity analysis showed no difference but did not provide the data). 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac118/6525466
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac106/6523819
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.  
 
 

110 Cerqueria-Silva et 
al 
(February 9, 2022) 

Brazil General population Gamma, Delta Coronavac 
followed by 
Comirnaty 
booster 

January 18-
November 11, 2021 

TND study linking administrative databases 

 
 

https://www.nature.com/articles/s41591-022-01701-w
https://www.nature.com/articles/s41591-022-01701-w
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109 Andeweg et al 
(February 8, 2022) 
 
(updated to final 
publication August 
12, 2022) 

Netherlands General population Omicron 
(BA.1 and 
BA.2) 
Delta 

Comirnaty 
ChAdOx1 
mRNA-1273  
Ad26.COV2.S 

November 22, 2021-
March 31, 2022 

TND study linking administrative databases evaluating VE/risk reduction from prior infection 
and/or vaccination.  

 
 

108 Chemaitelly et al 
(February 8, 2022) 

Qatar General population Omicron Comirnaty 
mRNA-1273  
 

December 23, 2021-
February 2, 2022 

Matched TND study based on linking adminsitrative databases. 

https://www.nature.com/articles/s41467-022-31838-8
http://medrxiv.org/content/early/2022/02/08/2022.02.07.22270568.abstract
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107 Lauring et al  
(February 7, 2022) 
(updated March 9, 
2022) 

USA ≥18 years Delta (for the 
duration 
analysis  

Comirnaty 
mRNA-1273  
 

July 4-December 25, 
2021 (for the Delta 
analysis) 

TND case control study in 21 hospitals in the US (IVY Network).  For Delta, VE against 
hospitalization 88% (95% CI: 86 to 90%) 14-150 days post 2nd dose; >150 days, VE was 81% (78 to 
84%). 

https://www.bmj.com/content/376/bmj-2021-069761
https://www.bmj.com/content/376/bmj-2021-069761


     

69 | P a g e  
 

106 Kislaya et al 
(January 31, 2022) 

Portugal ≥12 years Delta→ 
Omicron 

Comirnaty 
ChAdOx1 
mRNA-1273  
Ad26.COV2.S 

December 6-21, 2021 Compared the odds of vaccination in Delta versus Omicron cases. (higher odds =lower VE of 
Omicron). 

 
 

105 Corrao et al 
(January 27, 2022) 

Italy ≥12 years Alpha → Delta Comirnaty 
ChAdOx1 
mRNA-1273  
Ad26.COV2.S 

January 17-October 
20, 2021 

Cohort study 

 
 
 

 
 

http://medrxiv.org/content/early/2022/02/02/2022.01.31.22270200.abstract
https://linkinghub.elsevier.com/retrieve/pii/S1473309921008136
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104 Roberts et al 
(January 31, 2022) 

USA Adults Multiple  Comirnaty 
mRNA-1273  
(for duration) 

January 1-December 
31, 2021 

TND study evaluating VE against infection (top) and hospitaliation/death (bottom). Note that this is 
a combination of primary and booster dose VE in quarter 4. 

 
 
 

103 Belayachi et al 
(January 27, 2022) 
 
(updated to final 
publication 
December 7, 
2022) 

Morocco ≥18 year olds Alpha, Delta  BBIBP-CorV February 1-October 
1, 20221 

TND linking adminsitrative databases to evaluate VE against severe disease. As a function of time 
after vaccination of second dose vaccination, vaccine effectiveness among persons who had 
received the second dose 1–30 days earlier was 88% (95% CI, 84-91), 87% (95% CI: 83-90) among 
those who had received it 31–90 days earlier, 75% (95% CI: 67-80) among those who had received 
it 91–120 days earlier, 61% (95% CI: 54-67) among those who had received it 121–150 days earlier, 
64% (95% CI: 59-69) among those who had received it ≥150 days earlier. 
 
Note they attempted to stratify by age (>/< 60 years) showing a trend towards a lower VE gainst 
severe/critical disease in those over 60 but confidence intervals were overlapping. 

102 Lytras et al 
(January 29, 2022) 
 
(updated June 14, 
2022) 

Greece ≥15 year olds Alpha→Delta Comirnaty 
ChAdOx1 
mRNA-1273  
Ad26.COV2.S 

January-December 
2021 

Cohort study linking administrative databases evaluating VE against intubation and death. VE 
provided for 6 months 
 

http://medrxiv.org/content/early/2022/01/31/2022.01.29.22269971.abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278546
https://onlinelibrary.wiley.com/doi/10.1002/jmv.27934
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101 Goldhaber-Fiebert 
et al  
(January 23, 2022) 

USA Prison population 
and staff 

Delta Comirnaty 
mRNA-1273 

June 1-November 5, 
2021 

Matched TND among cases evaluating duration of protection against infection of early vs late fully 
(primary series) vaccinated persons. Among staff, odds of infection increased 25% (Odds Ratio 
[OR], 1.25; 95% Confidence Interval [CI], 1.13 – 1.40) in each 28-day period post-vaccination; 
among residents, the odds increased by 21% (OR, 1.21; 95%CI 1.08 – 1.36) (Figure 1). Compared 
with individuals within 60 days of being fully vaccinated, odds of infection were over fourfold 
greater ≥181 days since full vaccination for staff (OR, 4.36; 95%CI 1.92 – 9.89) and nearly threefold 
greater for residents (OR, 2.89; 95%CI 1.40 – 5.98) 

100 Bedston et al 
(January 20, 2022) 

Wales Healthcare Workers Alpha→Delta Comirnaty 
 

December 7, 2020-
September 30, 2021 

Cohort study. 2 weeks after dose 2, VE against infection was 67% (aHR 0.33, 95 %CI 0.24–0.44). 
This increased in weeks 2–5 to 86% (aHR 0.14, 95 %CI 0.09–0.21), and decreased to 77% over 
weeks 6–13. After this, vaccine effectiveness decreased from 60% to 53% between weeks 14–25, 
and from week 26 vaccine effective was 45% (aHR 0.55, 95 %CI 0.49–0.61). 

99 Accorsi et al 
(January 21, 2022) 

USA ≥18 year olds Delta→ 
Omicron 

Comirnaty 
mRNA-1273  

December 10-
January 1, 2022 

TND study in ICATT (free testing sites throughout US) against symptomatic disease. Note OR can be 
converted to VE by the formulate VE=1-OR 

http://medrxiv.org/content/early/2022/01/23/2022.01.21.22269664.abstract
http://medrxiv.org/content/early/2022/01/23/2022.01.21.22269664.abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264410X21015358
https://jamanetwork.com/journals/jama/fullarticle/2788485
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98 Thompson et al 
(January 21, 2022) 

USA ≥18 year olds Delta→ 
Omicron 

Comirnaty 
mRNA-1273  

August 26, 2021-
January 5, 2022 

TND study in VISION network calculating VE against emergency department/urgent care visits and 
and hospitalizaiton among persons with symptoms consistent with COVID-19 
 

http://medrxiv.org/content/early/2022/01/21/2022.01.18.22269452.abstract
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97 Tartof et al 
(January 19, 2022) 
 
(updated April 22, 
2022) 

USA ≥18 year olds 
enrolled in Kaiser 
insurance 

Delta 
Omicron 

Comirnaty 
 

December 1, 2021-
February 6, 2022 

TND study of persons admitted to the emergency room or hospital with symptoms consistent with  
COVID-19. 
 

   
 

96 Amodio et al  
(January 19, 2022) 

Italy ≥18 year olds Alpha→Delta Comirnaty 
mRNA-1273  
 

January 1-September 
30, 2021 

Cohort study of 3.9 millions adults in Sicily conducted from administrative databases. Decreasing 
trends for vaccine effectiveness, measured as monthly percentage changes, were statistically 
significant for all the three evaluated outcomes (-4·76% per month, p<0·001 against SARS-CoV-2 
infection; -2·27% per month, p=0·029 against severe COVID-19; 2·26% per month, p=0·028 against 
COVID-19 intubation/death, respectively). 

https://linkinghub.elsevier.com/retrieve/pii/S2213260022001011
https://ssrn.com/abstract=4001786
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95 Suah et al  
(January 16, 2022) 
 
(updated June 
2022) 

Malaysia General population Delta Comirnaty 
CoronaVac 
 

September 1-30, 
2021 

Compared early (April-June) vs late (July-August) vaccinated persons (comparing to unvaccinated 
based on census data). For BNT162b2, crude vaccine effectiveness against COVID-19 infections 
declined from 90.8% (95% CI 89.4, 92.0) in the late group to 79.1% (95% CI 75.8, 81.9) in the late 
group. Vaccine effectiveness for BNT162b2 against ICU admission and deaths were comparable 
between the two different periods. For CoronaVac, crude vaccine effectiveness waned against 
COVID-19 infections from 74.4% in the late group (95% CI 209 70.4, 77.8) to 30.0% (95% CI 
18.4, 39.9) in the early group. It also declined significantly against ICU admission, dropping from 
56.1% (95% CI 51.4, 60.2) to 29.9% (95% CI 13.9, 43.0) (adjusted). For deaths, however, 
CoronaVac’s effectiveness did not wane after three to five months of full vaccination. Waning 
more prominent in 60+. 

94 Chiew et al  
(January 8, 2022) 
 

Singapore 12-18 year olds Delta Comirnaty 
 

June 1-November 20, 
2021 

Cohort study evaluating VE against infection and disease.  

https://www.sciencedirect.com/science/article/pii/S1201971222001679?via%3Dihub
https://linkinghub.elsevier.com/retrieve/pii/S1473309922005734
https://linkinghub.elsevier.com/retrieve/pii/S1473309922005734
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(update to final 
publication 
September 28, 
2022)  

 
 

93 UKHSA 
(updated 
December 1, 
2022) 
 
 
Update of 
#83/Dec 31st 
analysis 
 
 
 
(Note Andrews et 
al published 
March 2 with data 
through mid-
January in case 
you’re interested 
in the methods). 

UK  Delta, 
Omicron 

Comirnaty 
ChAdOx1 
mRNA-1273  
 

November 27, 2021 – 
?November, 2022 

TND case control 
VE against symptomatic disease 
 

 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1121345/vaccine-surveillance-report-week-48-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1121345/vaccine-surveillance-report-week-48-2022.pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa2119451?query=featured_home
https://www.nejm.org/doi/full/10.1056/NEJMoa2119451?query=featured_home
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Combined for AZ, Pfizer, Moderna vaccines: VE against hospitalization (with different defintions) 
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Combined for AZ, Pfizer, Moderna vaccines: VE against mortality 

 
 

92 Tseng et al* 
(February 21, 
2022) 
 
[update from 
January 21 
preprint] 

USA 18+ year olds 
enrolled in Kaiser 
insurance 

Delta, 
Omicron 

mRNA-1273 
 

December 6-23, 2021 TND case control study done by linking administrative databases.  

https://www.nature.com/articles/s41591-022-01753-y
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91 Grgič Vitek et al 
(January 6, 2022) 

Slovenia 18+ year olds Delta Comirnaty 
mRNA-1273 
 

October 2021 Cohort study using administrative databases specifically evaluated VE against SARI hospitalization. 
Note results are unadjusted. 

  
 

90 Zheutlin et al 
(January 6, 2022) 

USA 18+ year olds who 
had been fully 
vaccinated 

Alpha, Delta, 
nonVOC 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 
 

January 1-September 
7, 2021 

Matched case control using an administrative dataset among vaccinated persons, comparing the 
odds of infection, hospitalization, and ICU admission at 28 day intervals post dose 2 relative to the 
1st month after full vaccination. Note outcomes defined by COVID-19 ICD10 codes or SARS-CoV-2 
PCR testing. 

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.1.2101110
http://medrxiv.org/content/early/2022/01/06/2022.01.05.22268648.abstract
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89 Lyngse et al  
(January 6, 2022) 

Denmark General population Delta Comirnaty 
ChAdOx1 
mRNA-1273 

June 21-October 26, 
2021 

HH transmission study. The VE against susceptibility and VE against transmission decreased from 
71% (95%CI: 69-72) and 57% (95%CI: 53-61), respectively, to 32% (95%CI: 16-45) and 29% (95%CI: 
14-41), respectively, between time points corresponding to 0-1 months and 7-8 months after 
vaccination 

88 Prunas et al 
(January 5, 2022) 

Israel 12-16 year olds 
enrolled in Maccabi 
health services  

Delta Comirnaty 
 

June 15-December 8, 
2021 

Matched case control evaluating association between time since vaccination and infection (red) 
and disease (blue). 

 
 

http://medrxiv.org/content/early/2022/01/06/2022.01.06.22268841.abstract
http://medrxiv.org/content/early/2022/01/05/2022.01.04.22268776.abstract
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87 Fisman et al  
(January 5, 2022) 

Canada 5+ year olds Alpha, Beta, 
Gamma, 
Delta, 
nonVOCs 

Comirnaty 
ChAdOx1 
mRNA-1273 
(homologous 
and 
heterologous) 

December 2020-
October 2021 

Case-Cohort study looking at VE against infection combined across the different platforms over 
time since vaccination as well as evaluated impact of dosing intervals.  

 
 

86 Buchan et al 
(January 28, 2022) 
 
[updated from 
January 1, 2022 
version] 
 
(updated to final 
version on 
September 22, 
2022) 

Canada 18+ year olds Delta, 
Omicron 

Comirnaty 
ChAdOx1 
mRNA-1273  
(vaccinated 
persons had at 
least 1 dose of 
an mrna vaccine) 

December 6- 
December 26, 2021 

TND study linking administrative databases. 

 
 
 

85 Cerqueria-Silva et 
al (December 27, 
2021) 

Brazil 18+ year olds with 
prior infection 90+ 
days prior to testing 
in study period 

Gamma, Delta Coronavac, 
Comirnaty 
ChAdOx1 
Ad26.COV2.S 
 

January 18, 2021, -
November 11, 2021. 

Matched TND study linking adminsitrative databases.  
VE against symptomatic disease on top; severe disease on bottom. 

https://www.medrxiv.org/content/10.1101/2022.01.04.22268773v1
file:///C:/Users/anurima/Downloads/10.1001/jamanetworkopen.2022.32760
http://medrxiv.org/content/early/2021/12/27/2021.12.21.21268058.abstract
http://medrxiv.org/content/early/2021/12/27/2021.12.21.21268058.abstract
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84 Hitchings et al  
(December 24, 
2021) 

Brazil 18+ year olds living in 
Sao Paulo 

Gamma, Delta  Coronavac January 17-
September 30, 2021 

TND based on linking adminsitrative databases among persons with 2 doses of coronavac (ref 
period day 14-41 post dose 2). 
OR for symptomatic disease. 

 
 

http://medrxiv.org/content/early/2021/12/24/2021.12.23.21268335.abstract
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OR against hospitalization or death 

 
 
 

83 UK HSA 
(December 24, 
2021) 
(update of 
Andrews et al 
publication) 

UK General population Delta, 
Omicron 

Comirnaty 
ChAdOx1 
mRNA-1273  
 

November 27-
December 17, 2021 

 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1043608/Vaccine_surveillance_report_-_week_51.pdf
https://www.medrxiv.org/content/10.1101/2021.12.14.21267615v1
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82 Tabak et al 
(December 22, 
2021) 

USA 18+ year olds NonVOC, 
Alpha, Delta 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 

May 1-August 7, 
2021 

TND study on patients presenting to CVS with symptoms for testing. (final dose in primary series) 

 
 

81 Kissling et al 
(December 22, 
2021) 
 
(updated May 26, 
2022) 

8 European 
countries 

30+ years Delta Comirnaty 
mRNA-1273  
ChAdOx1 
Ad26.COV2.S 

July-August 2021 TND study in primary care sites evaluating VE against symptomatic disease 

https://doi.org/10.1001/jamanetworkopen.2021.43346
https://osf.io/3nhps/
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80 Tartof et al 
(December 21, 
2021) 
 
(updated February 
14, 2022) 

USA 3 million Kaiser 
Permanente 
members, 18+ years 

Non-VOC, 
Alpha, Delta,  

Comirnaty 
 

December 14, 2020-
December 5, 2021 

Cohort study looking at booster dose VE and duration of protection of 2 doses. Manuscript has 
stratification by age group and immunocompromised status, with similar patterns as seen below 
though immunocompromised has a trend towards more waning against hospitalization but not 
significant. 

https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(22)00015-1/fulltext
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79 Katikireddi et al 
(December 20, 
2021) 

Scotland and 
Brazil 

≥18 year old general 
population 

Scotland: 
Delta; 
Brazil: 
Gamma/Delta 

ChAdOx1 
 

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

Scotland: administrative database linkage study 
Brazil: evaluated VE by comparing fully vaccinated persons at day 0-13 and persons 14+ days post 
dose 2. 
 

https://linkinghub.elsevier.com/retrieve/pii/S0140673621027549
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78 Abu-Raddad et al 
(December 16, 
2021 
 
Updated January 
26,2022) 

Qatar General population Alpha→Beta
→Delta 

mRNA-1273  January 1 and 
December 5, 2021 

TND study linking adminsitrative databases.  

https://www.nejm.org/doi/full/10.1056/NEJMc2119432
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77 Young-Xu et al 
(December 15, 
2021) 

USA Male 65+ year old 
veterans in VA 
system 

NonVOC, 
Alpha, Delta 

Comirnaty 
mRNA-1273  
 

January-September 
2021 

Matched case control study  

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2787183
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76 Machado et al 
(December 14, 
2021) 
 
(updated to final 
publication 
September 13, 
2022) 

Portugal Non-institutionalized 
65-<110 year olds 

Alpha, Delta Comirnaty 
mRNA-1273  
ChAdOx1 
 

February 2 (80+) or 
March 30 (65-79) -
August 2021 

Cohort study linking administrative databases.  
 

 
 

75 Florea et al 
(December 14, 
2021) 
 
(updated April 28, 
2022) 

USA ≥18 year olds Kaiser 
Permanente insured 
patients 

NonVOC, 
Alpha, Delta 

mRNA-1273  
 

December 18, 2020-
September 30, 2021 

Cohort study  

https://dx.plos.org/10.1371/journal.pone.0274008
https://dx.plos.org/10.1371/journal.pone.0267824
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73 Berec et al 
(December 12, 
2021) 
 
(updated to final 
publication on July 
8, 2022)  
 

Czech 
Republic 

General population Alpha, Delta Comirnaty 
mRNA-1273  
ChAdOx1 
Ad26.COV2.S 

December 27, 2020-
November 21, 2021 

Cohort study of population of Czech Republic using adminsitrative databases, evaluating duraiton 
of protection of primary and ve of boosted mRNA. 

 
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0270801
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72 Bjork et al 
(December 9, 
2021) 
 
(Updated March 
2, 2022) 

Sweden General population Alpha, Delta Comirnaty 
mRNA-1273  
ChAdOx1 

March 8-November 
7, 2021 

Case-control study based on surveillance data, matching on age/sex and no adjustment for other 
confounders.  
 

 
 
 

71 Kshirsagar et al 
(December 9, 
2021) 

USA Fully vaccinated 
persons 

NonVOCs, 
Alpha, Delta 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 

March 10-October 
14, 2021 

Cohort study of fully vaccinated persons evaluating risk of reinfection by vaccination.  There was 
an increase in the rate of hospitalization starting ~110-125 days after full vaccination for all three 
vaccines depending on age group, with a steeper increase for Janssen.   
 

70 Powell et al 
(February 18, 
2022) 
 
(updated May 
2022) 

UK General population 
with a focus on 
adolescents 

Delta, 
Omicron 

Comirnaty 
 

Week 32 (~Aug 15) 
(16-17 yo) and Week 
37 (12-15 yo) -
January 12, 2022 

TND study among adolescents against symptomatic disease 

https://www.cambridge.org/core/journals/epidemiology-and-infection/article/surveillance-of-covid19-vaccine-effectiveness-a-realtime-casecontrol-study-in-southern-sweden/1D5E389B6A1328F4711ADAFFC62362F5
http://medrxiv.org/content/early/2021/12/09/2021.12.08.21267483.abstract
https://www.sciencedirect.com/science/article/pii/S1473309922001773?via%3Dihub
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69 Bajema et al  
(December 9, 
2021) 

USA Veterans nonVOCs, 
Alpha, Delta 

Comirnaty 
mRNA-1273  
 

February 1–
September 30, 
2021 

TND among 1,896 U.S. veterans.  Adjusted VE against hospitalization 14–119 days following 2nd 
dose of Moderna vaccine dose was 89.6% (95% CI = 80.1%–94.5%) and after the 2nd Pfizer-
BioNTech dose was 86.0% (95% CI = 77.6%–91.3%); at ≥120 days VE was 86.1% (95% CI = 77.7%–
91.3%) for Moderna and 75.1% (95% CI = 64.6%–82.4%) for Pfizer-BioNTech. 

67 Goldberg et al 
(December 5, 
2021) 
 
(updated to final 
publication May 
26, 2022) 

Israel General population Delta Comirnaty 
 

August 1-September 
31, 2021 

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

https://www.cdc.gov/mmwr/volumes/70/wr/mm7049a2.htm?s_cid=mm7049a2_w
https://www.nejm.org/doi/pdf/10.1056/NEJMoa2118946?articleTools=true
https://www.nejm.org/doi/pdf/10.1056/NEJMoa2118946?articleTools=true
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64 Hall et al* 
(February 16, 
2022) 

[Update to 
(December 1, 
2021 preprint] 

UK 18+ year HCWs Alpha→Delta Comirnaty 
AZD2222   

December 7, 2020-
September 21, 2021 

Cohort study of HCWs looking a VE against infection over time in those with and without prior 
infection. Pfizer long interval is doses separated by ≥6 weeks; short interval by <6 weeks 
 

https://www.nejm.org/doi/10.1056/NEJMoa2118691
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2  Israel et al  
(November 25, 
2021) 
(updated with 
results from 
publication, see 
ref 2 below) 

Israel 18+ years Delta Comirnaty May 15-September 
17, 2021 

Test-negative design case control using administrative database of Leumit Health Services among 
2-dose vaccine recipients.   Compared with the initial 90 days after the vaccine, they found an 
increased risk of infection with time elapsed since vaccination.  

https://www.bmj.com/content/375/bmj-2021-067873
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63 Irizarry et al  
(November 19, 
2021) 

USA (Puerto 
Rico) 

12+ years Predelta and 
delta 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 

December 15, 2020-
October 15, 2021 

Analysis of surveillance data linked to immunization registry data.  VE against B) Infection c) 
Hospitalizations D) death by time since 2 weeks post complete series completion. Shading 
represents 99% CI.  

 
 

61 Andrews et al  
(November 15, 
2021) 

UK 50+ Delta Comirnaty  
AZD2222 

September 13-
November 1, 2021 

TND booster dose study that also calculated the VE of a 2nd dose >140 days after receipt of the 2nd 
dose. VE against symptomatic diseaes for two doses of ChAdOx1-S and BNT162b2 ≥20 weeks after 
being given were 44.1% (41.9 to 46.1) and 62.5% (61.0 to 63.9), respectively. 

59 Tenforde et al  
(November 4, 
2021) 

USA Hospitalized patients Mix, alpha, 
and delta 

Comirnaty 
mRNA-1273 

March 11-August 15, 
2021 

Case-control study among hospitalized patients.  When the mRNA-1273 and BNT162b2 vaccines 
were compared, estimated vaccine effectiveness was similar within 120 days of vaccination. In 
contrast, beyond 120 days, the results corresponded to an estimated effectiveness of 85% for the 
mRNA-1273 and 64% for the BNT162b2 vaccine to prevent COVID-19 hospitalizations.  

 

  
 
 

58 Poukka et al  
(November 4, 
2021) 

Finland 16-69 year old HCWs Mix and delta Comirnaty 
mRNA-1273 
AZD2222 
heterologous 

December 27,2020-
August 26 (infection) 
October 26 
(hospitalization), 
2021 

HCW cohort study based on registries. No difference seen between delta and pre-delta periods.  
VE against infection 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3957118
https://www.medrxiv.org/content/10.1101/2021.11.15.21266341v1
https://jamanetwork.com/journals/jama/fullarticle/2786039
http://medrxiv.org/content/early/2021/11/04/2021.11.03.21265791.abstract
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VE against hospitalization 

 
 
 

56 Skowronski et al 
(October 26, 
2021) 

 
(updated April 19, 
2022) 

Canada  General population Alpha, 
Gamma, Delta 

AZD1222 
Comirnaty 
mRNA-1273  
And 
heterologous 
schedules of the 
above 

May 30, 2021  - 
November 27, 2021 

TND study in BC and Quebec. In both provinces, all homologous or heterologous mRNA and/or 
ChAdOx1 two-dose 12 schedules were associated with ≥90% reduction in SARS-CoV-2 
hospitalization risk for at least 7 13 months. With slight decline from a peak of >90%, VE against 
infection was ≥80% for at least 6 14 months following homologous mRNA vaccination, lower by 
~10% when both doses were 15 ChAdOx1 but comparably-high following heterologous 
ChAdOx1+mRNA receipt.  

 
 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac290/6570607
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55 Lin et al  
(October 26, 
2021) 
 
[updated with 
final publication 
on January 12, 
2022} 

USA General population multiple Comirnaty 
mRNA-1273  
Ad26.COV2.S 

December 13, 2020-
Sept 8, 2021 

Administrative database cohort study in North Carolina. For Pfizer two-dose,VE peaks  at 94.5% 
(95% CI, 94.1 to 94.9) at 2 months (post the first dose). VE starts to decline after 2 months and 
drops to 66.6% (95% CI, 65.2 to 67.8) at 7 months.  For Moderna two-dose,VE peaks  at 95.9% 
(95% CI, 95.5 to 96.2) at 2 months. Effectiveness started to decline after 2 months and was 
maintained at 80.3% (95% CI, 79.3 to 81.2) at 7 months.  For the Janssen one-dose regimen, 
vaccine effectiveness ramps to a peak level of 74.8% (95% CI, 72.5 to 76.9) at 1 month. 
Effectiveness started to decline after 1 month and decreased to 59.4% (95% CI, 57.2 to 61.5) at 5 
months. 
 

http://medrxiv.org/content/early/2021/10/26/2021.10.25.21265304.abstract
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54 Nordstrom et al  
(October 25, 
2021) 
 
[Updated 
February 4, 2022} 

Sweden General population Alpha, Delta,  AZD1222 
Comirnaty 
mRNA-1273  
And  
AZD1222à 
mRNA-1273   

January 12-October 
4, 2021 

National cohort study based on database linkage.  Vaccine effectiveness of BNT162b2 against 
infection waned progressively from 92% (95% CI, 92-93, P<0·001) at day 15-30 to 47% (95% CI, 39-
55, P<0·001) at day 121-180, and from day 211 and onwards no effectiveness could be detected 
(23%; 95% CI, -2-41, P=0·07). The effectiveness waned slightly slower for mRNA-1273, being 
estimated to 59% (95% CI, 18-79) from day 181 and onwards. In contrast, effectiveness of 
ChAdOx1 nCoV-19 was generally lower and waned faster, with no effectiveness detected from day 
121 and onwards (-19%, 95% CI, -97-28), whereas effectiveness from heterologous ChAdOx1 nCoV-
19 / mRNA was maintained from 121 days and onwards (66%; 95% CI, 41-80). Overall, vaccine 
effectiveness was lower and waned faster among men and older individuals. For the outcome 
severe Covid-19, effectiveness waned from 89% (95% CI, 82-93, P<0·001) at day 15-30 to 42% (95% 
CI, -35-75, P=0·21) from day 181 and onwards, with sensitivity analyses showing notable waning 
among men, older frail individuals, and individuals with comorbidities. 

52 Hulme et al  
(October 18, 
2021) 

UK HCW Alpha, delta Comirnaty 
AZD1222 

January 4-June 13 Comparative VE Cohort study of HCWs based on linking databases who were vaccinated with 
AZD1222 or Comirnaty between January 4-February 28, 2021 who were followed for 20 weeks.  

 
 
 

51 Robles-Fontan et 
al 
(October 18, 
2021) 
 

USA (Puerto 
Rico) 

General population Multiple, with 
delta time 
frame analysis 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 
 

December 15,2020-
October 15, 2021 

Cohort study of Puerto Rican population.  

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)00089-7/fulltext
https://www.medrxiv.org/content/10.1101/2021.10.17.21265101v1
https://www.sciencedirect.com/science/article/pii/S2667193X22000291?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2667193X22000291?via%3Dihub
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(updated March 2, 
2022) 

 
 
 

50 De Gier et al 
(October 14, 
2021) 

Netherlands General population Delta Comirnaty 
mRNA-1273  
Ad26.COV2.S 
AZD1222 

August 9-September 
24, 2021 

Study of unvaccinated and vaccinated index cases and their contacts to evaluate transmission. 
They did not have sufficent sample size but evaluated if VE against transmission differed by time 
since vaccination of the index case 

 
 
 

49 Janssen Briefing 
document for US 
FDA 
(October 14, 
2021) 

multiple General population Multiple Ad26.COV2.S September 21, 2020-
July 9, 2021 

Final results from RCT 

 

https://www.medrxiv.org/content/10.1101/2021.10.14.21264959v1
https://www.fda.gov/media/152954/download
https://www.fda.gov/media/152954/download
https://www.fda.gov/media/152954/download
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48 Rosenberg et al 
(October 9, 2021) 
 
Updated with final 
publication on 
December 1, 2021 

USA General adult 
population of New 
York 

Delta for part 
of study 
period 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 

May 1-September 3, 
2021 

Cohort study based on adminsitrative datbases. Estimated VE for cases declined 
contemporaneously across age, products, and time-cohorts. VE for hospitalization for adults 18-64 
years was >86% across cohorts, without time trend.   

 
 
 

47 Liu et al 
(October 7, 2021) 

USA General population 
of NYC 

Alpha, Delta, 
others 

Comirnaty 
mRNA-1273  

January 18-
September 21, 2021 

Hospital database cohort study. They found that there was an increased incidence rate with the 
increased time from vaccination, especially 120 days after vaccination.  

http://medrxiv.org/content/early/2021/10/07/2021.10.05.21264583.abstract
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46 Italian Instituo 
Superiore di 
Sanita 
(September 30, 
2021) 

Italy ≥16 year old general 
population who 
received at least 1 
dose of mRNA 
vaccine 

Alpha, Delta Comirnaty 
mRNA-1273  
 

December 27, 2020-
August 29, 2021 

Compared different time points post vaccination dose 2 to day 0-14 post dose 1.  They did not 
observe a reduction of the protective effect of vaccination, against symptomatic or asymptomatic 
COVID-19 diagnosis, after about seven months since the 2nd dose (VE 89%), nor against diagnosis 
with subsequent hospitalization (VE 96%), admission to ICU (VE 96%), or death (VE 99%) after 
about 6 months.  Persons >80+, nursing home residents, persons with comorbidities or 
immunocompormised did see a decline in VE against infection though confidence intervals are 
wide for the latter.  

 
 
 

45 Martinez Bas et al 
(September 30, 
2021) 

Spain ≥18 year old general 
population 

Alpha, Delta Comirnaty 
mRNA-1273  
AZD1222 

April 1-August 31, 
2021 

Cohort study of contacts of cases.  

https://www.iss.it/documents/20126/0/report_on_vaccine_effectiveness_Italy+%281%29.pdf/53d71dc2-c8c5-24c1-3467-705a8587a339?t=1633529045681
https://www.iss.it/documents/20126/0/report_on_vaccine_effectiveness_Italy+%281%29.pdf/53d71dc2-c8c5-24c1-3467-705a8587a339?t=1633529045681
https://www.iss.it/documents/20126/0/report_on_vaccine_effectiveness_Italy+%281%29.pdf/53d71dc2-c8c5-24c1-3467-705a8587a339?t=1633529045681
https://www.iss.it/documents/20126/0/report_on_vaccine_effectiveness_Italy+%281%29.pdf/53d71dc2-c8c5-24c1-3467-705a8587a339?t=1633529045681
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.39.2100894
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Ad26.COV2.S 

 
 
 

44 Bruxvoort et al  
(October 1, 2021) 

USA General population Delta, 
Alpha+others 

mRNA-1273  
 

March 1-July 27, 
2021 

TND study among persons insured by Kaiser Permante Southern California.   

 
 

43 Payne et al 
(July 21, 2021) 
 

UK HCWs Alpha Comirnaty December 7, 2020-
March 12, 2021 

Cohort study of HCWs 

http://medrxiv.org/content/early/2021/10/01/2021.09.29.21264199.abstract
https://ssrn.com/abstract=3891065
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41 Eyre et al* 
(January 5, 2022) 
 
[Update to 
September 29, 
2021 preprint] 

UK contacts of 
symptomatic and 
asymptomatic SARS-
CoV-2-infected index 
cases 

Alpha/Delta Comirnaty 
AZD1222 

January 1-July 31, 
2021 

Transmission study.  Independently of contact vaccination status, for each doubling of weeks since 
14 days after second vaccinationin index cases, the odds of a contact testing PCR-positive 
increased 1.13-fold (95%CI 1.09-1.17) for ChAdOx1 and 1.20-fold (1.10-1.31) for BNT162b2 with no 
evidence of a difference between vaccines (p=0.19). Higher probabilities of PCR-positive results in 
contacts 14 days after second vaccination for Delta vs. Alpha meant that by 12 weeks post second 
ChAdOx1 dose there was no evidence that onward Delta transmission rates differed between 
those not vaccinated and those having received two ChAdOx1dosesand the impact of 
BNT162b2had also attenuatedsubstantially 
 

40 Nunes et al 
(September 23, 
2021) 

Portugal Cohort of 80-109 
year olds 

Multiple Comirnaty 
mRNA-1273  
 

February 2-August 
13, 2021 

Cohort study done by linking adminsitrative records.  VE against hospitalization in persons ≥ 98 
days post dose 2 was 89% (71–96) compared to 14-41 days post dose 2 was 81% (64–91). VE 
against COVID-19-related deaths in persons ≥ 98 days post dose 2 was 74% (60–83) compared to 
14-41 days post dose 2 was 86% (68–93). Neither were statisically different. 

 

 

 
 

37 Pilishvili et al  
(September 22, 
2021) 

USA HCW Multiple Comirnaty 
mRNA-1273  

December 28-May 
19, 2021 

TND case control among HCWs evaluated VE every 2 weeks for 14 weeks.  

https://www.nejm.org/doi/10.1056/NEJMoa2116597
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.38.2100833
https://www.nejm.org/doi/10.1056/NEJMoa2106599
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36 El Sahly et al  
(September 22, 
2021) 

USA RCT participants Multiple mRNA-1273  
 

July 27, 2020-March 
26, 2021 

Findings from the double blinded placebo controlled RCT. VE against disease was similar at 2 
weeks-<2 months (91.8%), 2 months-<4 months (94%), and ≥4 months (92.4%) post dose 2  
 

35 Baden et al 
(September 22, 
2021) 

USA ≥18-year-old RCT 
participants 

Delta mRNA-1273  
 

July 1-August 27, 
2021 

RCT participants were followed after unblinding. Initial vaccine recipients (mRNA-1273e) were 
vaccinated between 7/27/20-12/16/20 while those vaccinated after unblinding (mRNA-1273p) 
were vaccianted between 12/29/20-4/30/21. Median follow-up times from the first dose were 13 
months in the mRNA-1273e (including double-blind and open-label phases) and 7.9 months in the 
mRNA-1273p (only open-label phase) groups.  While there was a significant difference in disease 
incidence rates between the groups, there was no difference in severe disease incidence rates 
though numbers are small.  

 
 
 

34 Hagan et al 
(September 21, 
2021) 

USA Incarcerated persons  Delta Comirnaty 
mRNA-1273  
Ad26.COV2.S 

July 11-August 14, 
2021 

Outbreak investigation in a prison found that the attack rate among fully vaccinated persons was 
significantly higher in those vaccinated 4-6 months ago (89%) compared to those vaccinated 2 
weeks-2 months ago (61%). This was combined for 3 vaccines used in the population.  

33 Thomas et al 
(September 15, 
2021) 

Multiple ≥12-year-old RCT 
participants 

Multiple Comirnaty July 27, 2020-March 
13, 2021 

Findings from the double blinded placebo controlled RCT. VE against disease was 96.2% (93.3-98.1) 
at 7 days-<2 months, 90.1% (86.6-92.9) at 2 months-<4 months, and 83.7% (74.7-89.9) at ≥4 
months post dose 2.  

https://www.nejm.org/doi/10.1056/NEJMoa2113017
https://www.medrxiv.org/content/10.1101/2021.09.17.21263624v1
https://www.cdc.gov/mmwr/volumes/70/wr/mm7038e3.htm
https://www.nejm.org/doi/10.1056/NEJMoa2110345
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32 Pfizer 
(September 17, 
2021) 

Multiple ≥16-year-old RCT 
participants 

Delta Comirnaty July 1-August 31, 
2021 

RCT participants were evaluated for duration of protection against symptomatic disease, with the 
original placebo recipients receiving the vaccine after unblinding.  The mean time from Dose 2 of 
Comirnaty to 01 July 2021 was approximately 5 months for the crossover group and 10 months for 
the original group. There was a 26.3% (7.4%- 41.4%) relative vaccine efficacy for the group 
vaccinated later (crossover group) compared to the group vaccinated earlier (original group), with 
a difference in incidence rates of -18.6 per 1000 person-years of follow-up.    

31 de Gier et al 
(September 17, 
2021) 

Netherlands Hospitalized patients  Delta (just for 
duration of 
protection) 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 
AZD1222 

July 4-August 29, 
2021 (just for 
duration of 
protection) 

Incidence rate ratios were calculated based on national coverage and vaccination status of 
hospitalized cases.  All 4 vaccines were combined in calculating the VE by time since vacciantion, 
and VE was only calculated during the delta dominant period when 99% of sequenced isolates 
were delta. No drop in VE against hospitalization nor in VE against ICU admission was seen 
between those vaccinated up to 20 weeks since full vacciantion among 15-49, 50-69, ≥70 year 
olds.  

30 Self et al  
(September 17, 
2021) 

USA ≥18 years who were 
hospitalized at 21 
U.S.  hospitals across 
18 states 

Alpha, Delta, 
Non-VOC 

Comirnaty 
mRNA-1273  
Ad26.COV2.S 

March 11–August 15, 
2021 

This case-control study found that the for mRNA-1273 vaccine, there was no difference in VE 
against hospitalization among those were 14-120 days post full vaccination and those who were 
>120 days post full vaccination. For Comirnaty, VE against hopsitalization was 91% (88-93) for 
those 14-120 days post full vaccination while it was 77% (67-84) for those >120 das post full 
vaccination.  Ad26.COV2.S did not have enough data to stratify by more than 28 days post full 
vaccination.  

29 Polinski et al 
(September 12, 
2021) 
 
(updated March 
17, 2022) 

USA ≥18 years of age Alpha/Delta Ad26.COV2.S March 1, 2021-
August 31, 2021 

Retrospective cohort study used insurance claims data linked to health data sources to evaluate VE 
of Ad26.COV2.S against COVID-19 diagnosis and hospitalization among vaccinated individuals and 
matched unvaccinated individuals (matched on age, sex, comorbid-risk, calendar date, location, 
and other risk factors for COVID-19 severity). VE was stable over time up to 152 days after 
vaccination. 

28 McKeigue et al 
(September 15, 
2021) 
 
(updated February 
25, 2022) 

Scotland Population of 
Scotland 

Alpha/Delta Comirnaty 
mRNA-1273 
AZD1222 
 

December 1, 2020-
September 8, 2021 

Matched case-control study (REACT-SCOT) assessed rate ratios over time comparing rate of severe 
COVID-19 and the rate of hospitalization or death among thoswe full vaccinated with Comirnaty, 
mRNA-1273, and AZD1222 to unvaccinated persons.  

https://www.fda.gov/media/152161/download
http://medrxiv.org/content/early/2021/09/17/2021.09.15.21263613.abstract
https://www.cdc.gov/mmwr/volumes/70/wr/mm7038e1.htm?s_cid=mm7038e1_e&ACSTrackingID=USCDC_921-DM66022&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2070%2C%20September%2017%2C%202021&deliveryName=USCDC_921-DM66022
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2790204
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
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27 Bajema et al 
(September 10, 
2021) 

USA Veterans ≥ 18 years Alpha/Delta BNT162b2 & 
mRNA-1273 

February 1, 2021-
August 6, 2021 

Test-negative case-control study of adults hospitalized at 5 Veterans Affairs with COVID-like illness. 
No difference was found in VE against hospitalization <90 days vs. ≥ 90 days post second dose of 
BNT162b2  or mRNA-1273: 86.1% (76.5-91.8%) vs. 87.2 (78.2-92.5%). 

26 Andrews et al  
With updated 
data through 
August 20th here 
(September 14, 
2021) 
 

UK Symptomatic cases 
and test-negative 
controls 16 years and 
older 

Alpha/Delta Comirnaty 
mRNA-1273 
AZD1222 

 
 

December 8, 2020- 
September 3, 2021 

This test-negative case-control study assessed VE of 2 doses of Comirnaty, mRNA-1273, and 
AZD1222 against symptomatic disease, hospitalization, and death over time separately for Alpha 
and Delta variants. VE against symptomatic disease peaked in early weeks post 2nd dose and then 
declined for Comirnaty and mRNA-1273 for both Alpha and Delta. Waning was greater for Delta 
than Alpha. Only limited waning against hospitalization and death was observed.  
 

https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htm?s_cid=mm7037e3_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htm?s_cid=mm7037e3_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e3.htm?s_cid=mm7037e3_w
https://www.nejm.org/doi/full/10.1056/NEJMoa2115481
https://www.nejm.org/doi/full/10.1056/NEJMoa2115481
https://www.gov.uk/government/publications/phe-duration-of-protection-of-covid-19-vaccines-against-clinical-disease-9-september-2021
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Updated with final 
publication on 
January 12, 2022 

 
  
Waning was also greater for those 65+ years compared to 40-64 year-olds and in those in a clinical 
risk group and clinically extremely vulnerable group. Data for mRNA-1273 was only available 
thorugh 10-14 weeks post 2nd dose for symptomatic disease and shows high VE (85.6%) at 10-14 
weeks. 

25 Dagan et al  
(September 9, 
2021) 

Israel Pregnant women Alpha/Delta Comirnaty 
 

December 20, 2020-
June 3, 2021 

Cohort study of pregnant women that showed no drop in VE through 56 days post dose 2 

24 Thompson et al  
(September 9, 
2021) 

USA ≥50 years of age Multiple 
including 
alpha/delta 

Comirnaty 
mRNA-1273 
Ad26.COV2.S 

January 1-June 22, 
2021 

Test negative case control study that found that VE against hospitalization remained >80% through 
at least 112 days post the dose 2 for Comirnaty and mRNA-1273.  For Ad26.COV2.S, VE stayed high 
at time point ≥56 days after vaccination. 
VE against ER/urgent care visit is >80% through at least 112 days post dose 2 for Comirnaty and 
mRNA-1273.  For Ad26.COV2.S, VE stayed high at time point ≥56 days after vaccination. 
VE against hospitalization (for all 3 vaccines combined) 

https://doi.org/10.1038/s41591-021-01490-8
https://doi.org/10.1056/NEJMoa2110362
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VE against emergency room visits/urgent care visits (for all 3 vaccines combined) 

 
23 Puranik et al 

(September 7, 
2021) 

USA Persons ≥14 days 
post dose 2 (“full 
vaccination”) who 
received first dose 
after January 1 

Multiple 
including 
alpha/delta 

Comirnaty January 1-August 8, 
2021 

Test negative case control study to assess duration of protection against symptomatic disease. 
Adjusted OR start showing waning at day 60 after full vaccination.   

 
22 Kertes et al 

(September 7, 
2021) 

Israel Fully vaccinated 
population 

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

19 Keehner et al 
(September 1, 
2021) 

USA ~19,000 employees 
of University of 
California San Diego 
Health  

Delta BNT162b2 
mRNA-1273 

July -August 26, 2021 Cohort study of HCWs showed that among symptomatic cases occurring in July, HCW vaccinated in 
January or February had an attack rate of 6.7 per 1000 persons (95% CI, 5.9 to 7.8), whereas the 
attack rate was 3.7 per 1000 persons (95% CI, 2.5 to 5.7) among those who completed vaccination 
during the period from March through May. Among unvaccinated persons, the July attack rate was 
16.4 per 1000 persons (95% CI, 11.8 to 22.9).   

18 Nunes et al  
(August 29, 2021) 

Portugal 1.5 million ≥65 year 
olds 
(duration of 
protection on only 
those 80+) 

Alpha→Delta BNT162b2 
mRNA-1273 

?February-August 13, 
2021 

Cohort study using electronic databases.  For those 80+, VE against hospitalization was 82 (64-91) 
at day 14-41 and 89% (71-96) at day 98+. For COVID related mortality, it was 86% (68-93) at day 
14-41 and 74 (60-83) at day 98+.  Noted limitations are that data delays could mean that outcomes 
such as hospitalization/mortality have not been recorded for more recent cases.  Additionally, only 
6% of the 80+ cohort remained unvaccinated during the study period, making these unvaccinated 
individuals probably quite different from the vaccinated. 

17 Cerqueria-Silva et 
al  
(August 27, 2021) 

Brazil 75.9 million 
vaccinated in Brazil  

Gamma CoronaVac 
AZD1222 
 

January 18-July 24, 
2021 

This was a retrospective cohort study that calculated VE, as well as evaluated the daily 
hospitalization incidence per 100,000 vaccinees.  For CoronaVac, there was low hospitalization 
incidence up to 84 days in vaccinees up to 79 years old.  80-89 and ≥90 age groups lowest 
incidence 28 days post dose 2 but then increased but were still lower than 1 dose recipients 
 

http://medrxiv.org/content/early/2021/09/07/2021.09.04.21263115.abstract
http://medrxiv.org/content/early/2021/09/07/2021.09.01.21262957.abstract
https://www.nejm.org/doi/full/10.1056/NEJMc2112981?query=featured_home
https://www.medrxiv.org/content/10.1101/2021.08.27.21262731v1
http://medrxiv.org/content/early/2021/08/27/2021.08.21.21261501.abstract
http://medrxiv.org/content/early/2021/08/27/2021.08.21.21261501.abstract
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16 Chemaitelly et al* 

(October 6, 2021) 
 
[Update to Aug 27 
preprint] 
 

Qatar  Alpha→Beta
→Delta 

BNT162b2 January 1-August 15, 
2021 

Test-negative case-control study evaluating VE by time since vaccination stratified by age, VOC, 
and outcome. They see a drop in VE against infection over time since vaccination with no 
difference by those older/younger than 60. VE against severe disease is preserved (until sample 
size is insufficient).  
 

 
 

13 Tartof et al* 
(October 16, 
2021) 
 

USA 3.4 million Kaiser 
Permanante 
Southern California 
members ≥12 years 

Delta for 
latter months 
of study 

BNT162b2 December 14, 2020-
August 8, 2021 

Retrospective cohort study. VE against infection for the fully vaccinated decreased with increasing 
time since vaccination, declining from 88% (86‒89) during the first month after full vaccination to 
47% (43‒51) after ≥5 months. Individuals ≥65 years of age had lower overall effectiveness against 
infections but declined at a similar rate (VE at <1 month after being fully vaccinated: 80% [73‒85]; 
VE at ≥5 months: 43% [30‒54]). Among fully vaccinated persons of all ages, protection against 

https://www.nejm.org/doi/10.1056/NEJMoa2114114
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02183-8/fulltext
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[Update to Aug 23 
preprint] 

COVID-19-related hospitalization did not wane over time, with overall adjusted VE estimates of 
87% (82‒91) at < 1 month after being fully vaccinated, and 88% (82‒92) at ≥5 months after full 
vaccination.  At <1 month, VE against Delta: 93% [85‒97] and VE against other variants: 97% [95‒
99]). At ≥4 months, VE against Delta infections: 53% [39‒65] and VE against other variants: 67% 
[45‒80].  

VE against infection: 

 
VE against hospitalization: 

 
 
 

12 Goldberg et al  
(August 24, 2021) 

Israel 4.8 million fully 
vaccinated persons; 
>16 and ≥40 
(depending on 
analysis) 
+unvaccinated in 
israel 

Delta BNT162b2 July 11-July 31 2021 The study compared the rate of breakthrough infection in July, when Delta was the dominant 
strain, between individuals who received 2 doses of the vaccine earlier this year to individuals who 
received two doses of the vaccine more recently, while adjusting for confounders. Rates of 
infection decline the more recently one was vaccinated; with severe disease, this is seen in those 
≥60 years.  A second analysis was done among the general population cohort of vaccinated and 

https://www.medrxiv.org/content/10.1101/2021.08.24.21262423v1
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unvaccinated to calculate VE by age group and month of vaccination. 

 
 

10 Pouwels et al*  
(October 14, 
2021) 
 
[Update to Aug 18 
preprint] 

UK General adult 
population 

Alpha, Delta BNT162b2 
AZD1222 

December 1, 2020-
August 1, 2020 

COVID-19 infection survey is a household longitudinal survey with testing.  During the delta 
dominant period, in those 18 to 64 years, VE of BNT162b2 against new PCR-positives reduced by 
22% (95% CI 6% to 41%) for every 30 days from second vaccination. Reductions were numerically 
smaller for ChAdOx1 (change -7% per 30 days, 95% CI -18% to +2%) but there was no formal 
evidence of heterogeneity (p=0.14). 

 
 

9 Tenforde et al  
(August 18, 2021) 

USA Hospitalized patients Alpha→Delta BNT162b2 
mRNA-1273 

March 11-July 14, 
2021 

Test-negative design case control study of hospitalized patients. VE against COVID-19– associated 
hospitalization was 86% (95% CI = 82%–90%) 2–12 weeks and 84% (95% CI = 77%–90%) 13–24 
weeks from receipt of the 2nd dose, with no significant change between these periods (p = 0.854).  
There was no difference in VE by timing since vaccine among those ≥/< 65 years, 
immunocompromised versus not and among those with ≥/< 3 chronic conditions.  
 

https://www.nature.com/articles/s41591-021-01548-7
https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e2.htm?s_cid=mm7034e2_w
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8 Yassi et al 

(July 16, 2021) 
Canada HCWs in Vancouver Alpha/Gamma BNT162b2 

mRNA-1273  
December 15-May 
13, 2021 

Retrospective cohort study of HCWs linking administrative databases.  At 16 weeks (day 112) post 
dose 1 and 2 they don’t see a decline in VE. Note that day 0-13 post dose 1 is included in the 
unvaccinated comparison group.  
 

7 Chemaitelly et al  
(August 9, 2021) 

Qatar Immunosuppressed 
kidney transplant 
patients 

Alpha/Beta BNT162b2 
mRNA-1273  
 

February 1-July 21, 
2021 

Retrospective cohort study finding VE against infection was 73.9% (95% CI: 33.0-89.9%) at day 56+ 
post dose 2; VE against severe/critical/fatal disease was 83.8% (95% CI: 31.3-96.2) at day 56+ post 
dose 2. 

6 Carazo et al 
(July 22, 2021) 

Canada HCWs in Quebec Alpha BNT162b2 
mRNA-1273  
 

January 17-June 5, 
2021 

This is a test-negative case control linking surveillance and vaccination data from administrative 
databases for HCWs.  Across 16 weeks, no decline in single-dose VE against infection was observed 
with appropriate stratification based upon prioritized vaccination determined by higher versus 
lower likelihood of direct patient contact. 

 
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0254920
https://www.medrxiv.org/content/10.1101/2021.08.07.21261578v1
https://doi.org/10.1101/2021.07.19.21260445
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5 Amirthalingam et 
al (July 28, 2021) 

UK 50+ year old 
population 

Alpha/Delta BNT162b2 
AZD1222 

January 4-June 18, 
2021 

This is a test-negative case control study linking surveillance and vaccination data from 
administrative databases.  In summary, VE against disease potentially declines post dose 1 at day 
70+ for AZD1222 and at day 56+ for BNT162b2 but there are wide/overlapping confidence 
intervals making conclusions challenging.  Higher two-dose VE was observed with > 6-week 
intervals between BNT162b2 doses compared to the authorized 3-week schedule, including ≥ 80-
year-olds. (This paper also includes information on GMTs at different time points post vaccination.)  

 

https://www.medrxiv.org/content/10.1101/2021.07.26.21261140v1
https://www.medrxiv.org/content/10.1101/2021.07.26.21261140v1
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3 Italian Instituo 
Superiore di 
Sanita 
(July 30, 2021) 

Italy Italian general adult 
population with at 
least 1 dose of 
vaccine 

Alpha BNT162b2 
AZD1222  
mRNA-1273  
Ad26.COV2.S 

December 27, 2020-
July 14, 2021 

This study linked Italy’s national vaccination registry with their surveillance data.  For each of the 
outcomes evaluated, a multivariable negative binomial model was used to estimate the incidence 
rate ratio at different time intervals post dose 1 and 2, compared to the time period of 0-14 days 
after the first dose.  VE is preserved against infection post complete vaccination for BNT162b2 at 
day 147-154, for mRNA-1273 at day 126-133, for AZD1222 at day 49-56, and for Ad26.COV2.S at 
day 49-56.  VE against hospitalization, ICU admission, and mortality also do not change significantly 
over time.   
 

https://www.epicentro.iss.it/vaccini/covid-19-report-valutazione-vaccinazione
https://www.epicentro.iss.it/vaccini/covid-19-report-valutazione-vaccinazione
https://www.epicentro.iss.it/vaccini/covid-19-report-valutazione-vaccinazione
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2 Israel et al 
(August 5, 2021) 

Israel All fully vaccinated 
persons enrolled in 
Leumit Health 
Services  

Delta BNT162b2  May 15-July 26, 2021 There was a significantly higher rate of positive results among patients who received their second 
vaccine dose at least 146 days before the RT-PCR test compared to patients who have received 
their vaccine less than 146 days before: adjusted odds ratio for infection was 2.76 (95% CI 1.62-
3.08) for ≥ 60-year-old patients; 2.22 (95% CI 1.62-3.08) for patients 40-59-years; and 1.67 (95% CI 
1.21-2.29) for 18-39-year-old patients. 

1 Mizrahi et al  
(July 31, 2021) 
 
 
 
 
 
 

Israel 16+ year olds 
enrolled at Maccabi 
Health Services 

Delta BNT162b2  June 1-July 27, 2021 
 
 
 
 
 
 

The study compared the rate of breakthrough infection during June and July, when Delta was the 
dominant strain, between individuals who received 2 doses of the vaccine earlier this year to 
individuals who received two doses of the vaccine more recently, while adjusting for confounders. 
The authors report that persons vaccinated between January and February 2021 had a 53% (95% 
CI: 40-68%) increased risk of breakthrough infection in June and July compared to individuals 
vaccinated between March and April 2021.  There was no difference by age groups 16-39, 40-59, 
≥60 years. No unvaccinated persons were included in the study; thus, vaccine effectiveness was 
not evaluated. 

Other data of interest: 

• https://www.gov.il/BlobFolder/reports/vpb-12082021/he/files_publications_corona_vpb-12082021-01.pdf 

• Salo et al HH transmission study in Finland, showing VE 10 weeks after 1 dose of an mRNA vaccine but is a mix of 1 and 2 dose recipients. 

• Pfizer’s press announcement of 4 month efficacy in adolescents https://www.pfizer.com/news/press-release/press-release-detail/follow-data-phase-3-

trial-pfizer-biontech-covid-19-vaccine  

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

 

 

http://medrxiv.org/content/early/2021/08/05/2021.08.03.21261496.abstract
https://www.medrxiv.org/content/10.1101/2021.07.29.21261317v1
https://www.gov.il/BlobFolder/reports/vpb-12082021/he/files_publications_corona_vpb-12082021-01.pdf
https://www.medrxiv.org/content/10.1101/2021.05.27.21257896v2
https://www.pfizer.com/news/press-release/press-release-detail/follow-data-phase-3-trial-pfizer-biontech-covid-19-vaccine
https://www.pfizer.com/news/press-release/press-release-detail/follow-data-phase-3-trial-pfizer-biontech-covid-19-vaccine
https://view-hub.org/sites/default/files/2022-01/COVID19%20Vaccine%20Effectiveness%20Transmission%20Impact%20Studies%20-%20Summary%20Tables_20220105.pdf

