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Abstract  
 

The BA.1 sub-lineage of the Omicron (B.1.1.529) variant, first detected in the UK in mid-November 

2021, rapidly became the dominant strain partly due to reduced vaccine effectiveness. An increase 

in a second Omicron sub-lineage BA.2 was observed in early January 2022. In this study we use a 

test-negative case control study design to estimate vaccine effectiveness against symptomatic 

disease with BA.1 and BA.2 after one or two doses of BNT162b2, ChAdOx1-S or mRNA-1273, and 

after booster doses of BNT162b2 or mRNA-1273 during a period of co-circulation. Overall, there was 

no evidence that vaccine effectiveness against symptomatic disease is reduced following infection 

with the BA.2 sub-lineage as compared to BA.1. Furthermore, similar rates of waning were observed 

after the second and booster dose for each sub-lineage. These data provide reassuring evidence of 

the effectiveness of the vaccines currently in use against symptomatic disease caused by BA.2.  
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Background 
The Omicron (B.1.1.529) variant, first detected in the UK in mid-November 2021, rapidly became the 

dominant strain  partly due to reduced vaccine effectiveness (VE) [1]. An increase in sequenced cases 

of the Omicron sub-lineage BA.2 was observed in early January 2022 [2]. BA.2 does not contain the 

spike gene deletion and can be distinguished from BA.1 on whole genome sequencing and on S-gene 

target status. 

BA.2 has a growth advantage over BA.1 [3, 4] and has become the dominant strain in the UK and 

Denmark. Neutralisation assays using monoclonal antibodies have suggested a small difference 

between BA.1 and BA.2, although sera from individuals with booster vaccinations neutralise both 

variants similarly [3].   

The UK COVID-19 vaccination program has been in place since December 2020 with primary courses 

of two doses of either BNT162b2 (Pfizer-BioNTech, Comirnaty®), ChAdOx1-S (Vaxzevria, 

AstraZeneca) or mRNA-1273 (Spikevax, Moderna). Booster vaccination with either BNT162b2 or a 

half dose (50µg) of mRNA-1273 was introduced in September 2021 to adults over 50 years old and 

those in risk groups, and in November 2021 expanded to all adults. 

In this study we estimate VE against symptomatic disease with BA.1 and BA.2 after one or two doses 

of BNT162b2, ChAdOx1-S or mRNA-1273, and after booster doses of BNT162b2 or mRNA-1273 

during a period of co-circulation. 

 

Methods 
A test-negative case-control study design was used to estimate VE against PCR-confirmed 

symptomatic COVID-19 following infection with the BA.1 and BA.2, as previously described [5-8]. 

Logistic regression was used, with the PCR test result as the dependent variable and cases being 

those testing positive (stratified in separate analyses as either BA.1 or BA.2) and controls being those 

testing negative. Analysis combined all vaccine manufacturers. Vaccination status was included as an 

independent variable and effectiveness defined as 1-odds of vaccination in cases/odds of vaccination 

in controls (full details in Supplementary Appendix). 

Results 
Between 17 January 2022 and 17 February 2022 there were a total of 626,148 eligible tests in those 

aged 18 years and older, with a test date within 10 days of the symptom onset date and which could 

be linked to the National Immunisation Management system. Of these, 214,171 were BA.1 cases, 

31,238 were BA.2 cases and 380,739 were negative tests (controls). A description of eligible tests is 

included in Supplementary Figure 1 and Supplementary Table 1. 

Overall, there was no evidence that VE against symptomatic disease differs between the BA.1 and 

BA.2 sub-lineages (Figure 1 and Supplementary Table 2). Amongst those who received two doses of 

any vaccine, VE against symptomatic disease was 63.6% (58.8-67.8%) and 67.1% (54.2-76.3%) for 

BA.1 and BA.2 respectively within the first two weeks of receiving the second dose. This dropped to 

17.4% (15.2-19.4%) and 24.3% (20.3-28.0%) after 25 or more weeks for BA.1 and BA.2, respectively. 

Amongst those who received any booster dose following immunisation with a primary course of any 

vaccine, VE increased to 71.3% (69.6-72.9%) and 72.2% (67.0-76.5%) for BA.1 and BA.2 respectively, 

after a week. Over time, this waned to 45.5% (43.8-47.2%) and 48.4% (45.2-51.4%), respectively, at 

15 or more weeks after receiving the booster dose. 
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Discussion 
Here we find no reduction in VE against symptomatic disease with BA.2 as compared to BA.1. As 

previously observed, we find that VE wanes over time [1, 8-10] but there was no difference in the 

rate of decline. Due to low numbers of BA.2 cases we were not able to stratify by manufacturer in 

these analyses, however, we found little difference by vaccine after a third dose in previous analyses 

of the Omicron variant [1]. 

These findings are consistent with neutralisation assays [3], but there is discrepancy with a Danish 

household transmission study which found that BA.2 was associated with increased susceptibility to 

infection for vaccinated individuals [4]. Differences between the UK and Denmark may be explained 

by different vaccination and infection histories, or by methodological differences, and needs further 

exploration. 

VE against severe disease is higher and retained for longer than effectiveness against mild disease 

for Omicron BA.1 [9]. Future studies will be needed to estimate VE against severe disease for BA.2, 

however, based on these data and on experience with other variants, we expect protection against 

severe disease to be higher than observed here. 
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