
 



 

Highlights of changes in this version 
· Nine new studies have been added (marked in blue in Appendix 1) and one study was updated 

(marked in green in Appendix 1) that report on the long-term VE of the full vaccine schedule. 
· Six new studies have been added (marked in blue in Appendix 1) that report on the long-term VEs of 

additional doses beyond the full vaccine schedule. 
· One 



 

Visual representation of data 
· Percentages indicate the level of effectiveness of the COVID-19 vaccines. A VE of 0% indicates no protection and a VE of 100% indicates that 

the vaccines maximally prevent COVID-19 events (e.g., cases, death, hospitalisations). Meta-analysed point estimates and 95% CIs are 
provided, along with the numb
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Question 1a: VE against COVID-19 infections change over time (>112 days) in individuals who have received a complete primary 
COVID-19 vaccine series 
 
Table 1: VE against COVID-19 cases* for completed primary series (all strains) 
 

 
Baseline days (weeks) Follow-up days (weeks) 
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Table 2: VE against COVID-19 cases* for completed primary series (Delta variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 
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Table 3: VE against COVID-19 cases* for completed primary series (Omicron variant) 
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Question 1b: VE against COVID-19 hospitalisations change over time (>112 days) in individuals who have received a complete 
primary COVID-19 vaccine series 
 
Table 4: VE against COVID-19 hospitalisations for completed primary series (all strains) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223  
(24-28) 

224-251  
(28-32) 

252-279  
(32-36) 

280-307  
(36-40) 

308-335  
(40-44) 

336+  
(44+) 

Any vaccine 

83% 93% 89% 89% 83% 93% 87% 96% 
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Table 5: VE against COVID-19 hospitalisations for completed primary series (Delta variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223  
(24-28) 

224-251  
(28-32) 

252-279  
(32-36) 

280-
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Table 6: VE against COVID-19 hospitalisations for completed primary series (Omicron variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223  
(24-28) 

224-251  
(28-32) 

252-279  
(32-36) 

280-307  
(36-40) 

308-335  
(40-44) 

336+  
(44+) 

Any vaccine 
64% 59% 65% 54% 42%       

(0 - 87) (52 - 65) (53 - 73) (51 - 57) (25 - 55)       

1 (1) 4 (5) 3 (4) 3 (4) 1 (1)       

 
           

Any mRNA vaccine 

 59% 68% 54%        
 (51 - 66) (58 - 76) (51 - 57)        
 4 (4) 3 (3) 3 (3)        

Any adenovirus 

 60% 46% 45%        
 (33 - 76) (21 - 63) (-89 - 97)        
 1 (1) 1 (1) 1 (1)        

 
           

BNT162b2 
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Table 8: VE against COVID-19 deaths for completed primary series (Delta variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223  
(24-28) 

224-251  
(28-32) 

252-279  
(32-36) 

280-307  
(36-40) 

308-335  
(40-44) 

336+  
(44+) 

Any vaccine 

 
95% 85% 83% 
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Table 9: VE against COVID-19 deaths for completed primary series (Omicron variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

112-139  
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223  
(24-28) 

224-251  
(28-32) 

252-279  
(32-36) 

280-307  
(36-40) 

308-335  
(40-44) 

336+  
(44+) 

Any vaccine 

 
49% 62% 18% 

       
 

(-
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Question 2a: VE against COVID-19 cases change over time (>84 days) in individuals who have received a complete primary COVID-
19 vaccine series plus an additional dose 
 
Table 10: VE against COVID-19 cases* for completed primary series and an additional dose (all strains) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

84-111 
(8-12) 

112-139 
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223 
(24-28) 

224-251 
(28-32) 

252-279 
(32-36) 

280-307 
(36-40) 

308-335 
(40-44) 

Any vaccine 

81% 56% 66% 64% 61% 
      

(63 - 90) (47 - 64) (36 - 82) (19 - 83) (53 - 68) 
      

2 (4) 4 (6) 5 (9) 3 (5) 1 (1) 
      

 
           

Any mRNA vaccine 

81% 56% 66% 64% 61% 
      

(63 - 90) (47 - 64) (36 - 82) (19 - 83) (53 - 68) 

( 6 3  
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Table 11: VE against COVID-19 cases* for completed primary series and an additional dose (
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Table 12: VE against COVID-19 cases* for completed primary series and an additional dose (Omicron variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 
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Table 14: VE against COVID-19 hospitalisations for completed primary series and an additional dose (Delta variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

84-111 
(8-12) 

112-139 
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223 
(24-28) 

224-251 
(28-32) 

252-279 
(32-36) 

280-307 
(36-40) 

308-335 
(40-44) 
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Table 15: VE against COVID-19 hospitalisations for completed primary series and an additional dose (Omicron variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

84-111 
(8-12) 

112-139 
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223 
(24-28) 

224-251 
(28-32) 

252-279 
(32-36) 

280-307 
(36-40) 

308-335 
(40-44) 

Any vaccine 

76% 91% 75% 69% 81% 
      

(71 - 79) (89 - 93) (65 - 82) (56 - 78) (67 - 90) 
      

3 (6) 3 (5) 5 (9) 4 (6) 1 (1) 
      

 
           

Any mRNA vaccine 

83% 91% 80% 69% 81% 
      

(76 - 87) (89 - 93) (75 - 83) (56 - 78) (67 - 90) 
      

3 (6) 3 (5) 5 (9) 4 (6) 1 (1) 
      

Any adenovirus 

71% 
 

77% 
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Question 2c: VE against COVID-19 deaths change over time (>84 days) in individuals who have received a complete primary 
COVID- 19 vaccine series plus an additional dose 
 
Table 16: VE against COVID-19 deaths for completed primary series and an additional dose (all strains) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

84-111 
(8-12) 

112-139 
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223 
(24-28) 

224-251 
(28-32) 

252-279 
(32-36) 

280-307 
(36-40) 

308-335 
(40-44) 

Any vaccine 

82% 
 

84% 
 

71% 
      

(74 - 87) 
 

(77 - 89) 
 

(-13 - 93) 
      

2 (5) 
 

2 (5) 
 

1 (1) 
      

 
           

Any mRNA vaccine 

81% 
 

87% 
 

71% 
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Table 17: VE against COVID-19 deaths for completed primary series and an additional dose (Delta variant) 
 

 
Baseline days (weeks) Follow-up days (weeks) 

0-13  
(0-2) 

14-42  
(2-6) 

84-111 
(8-12) 

112-139 
(12-16) 

140-167 
(16-20) 

168-195 
(20-24) 

196-223 
(24-28) 
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Table 18



 

Narrative overview of findings 
 
1a. Findings for confirmed COVID-19 cases primary series only 
A total of 31 studies provided usable baseline and follow-up information with regards to COVID-19 
related cases. The analyses indicated that there was a consistent decline in the VE of the vaccines for cases, 
especially up to 32 weeks post full vaccine schedule. The decline was similar across all vaccines, with the 
overall VE being slightly higher for any mRNA vs. adenovirus and for mRNA-1273 vs. BNT162b2. With 
regards to variants, compared to the combined data the patterns of results were similar for the Delta 
variant (nine studies). Seven studies provided data for Omicron, which showed a notably lower baseline 
VE compared to Delta (51% vs. 89%) and a much more rapid drop in VE over the follow-up period. One 
study provided a direct comparison between the Omicron BA.1 and BA.2 variants (Kirsebom et al.)
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2c. Findings for COVID-19 related deaths primary series plus additional dose 
A total of two studies provided usable baseline and follow-up information with regards to COVID-19-
related deaths. In general, these studies suggested that VE may be maintained up to 24 weeks post booster 
dose. The one Delta variant study showed a similar pattern up to 16 weeks post booster, and two studies 
indicated the same for the Omicron variant (up to 24 weeks post booster). 
 
Risk of bias (RoB) assessment  
The risk of bias data for each individual study is provided in the Supplementary File 
(les10.5_vaccine_waning_adults_RoB_3_2022-04-27.xlsx). Overall, the risk of bias was serious for the 
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