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Emerging SARS-CoV-2 Variants of Concern 
Selected CDC/World Health Organization Designees with Published Clinical Data 

Version 12/25/21 
 

Variant 
(WHO label/ 

Pango lineage) 

Treatment efficacy 
(in vitro)** 

mRNA vaccine  
clinical effectiveness 

Viral vector vaccine  
clinical effectiveness 

Nanoparticle/subunit vaccine  
clinical effectiveness 

Omicron 
B.1.1.529 

 
Southern Africa 

2021 

 

 
Bamlanivimab + 
etesevimab: No  
neutralization efficacy (CDC; 
Gruell, December 2021 – 
preprint, not peer-reviewed) 
 
REGEN-COV (casirivimab + 
imdevimab): No 
neutralization efficacy 
(Wilhelm, December 2021 – 
preprint, not peer-reviewed) 
 
Sotrovimab: Retains 
neutralization efficacy 
 
Convalescent sera: Severely 
reduced neutralization 
efficacy (from patients 
recovering from Alpha and 
some Delta infections) 
(Ikemura, December 2021 – 
preprint, not peer-reviewed) 
 
Evusheld: Retains 
neutralization efficacy (NIH 
OpenData, December 2021) 
 

 
Pfizer-BioNTech vaccine: 
Significantly reduced 
effectiveness against infection 
in the UK (Andrews, December 
2021 – preprint, not peer-
reviewed) 

 

 
Oxford-AstraZeneca vaccine: 
Significantly reduced 
effectiveness against infection in 
the UK (Andrews, December 2021 
– preprint, not peer-reviewed) 

 

 
No data 

http://covid19learningnetwork.org/
https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://www.idsociety.org/covid-19-real-time-learning-network/vaccines/mrna-vaccines/
https://www.idsociety.org/covid-19-real-time-learning-network/vaccines/covid-19-viral-vector-vaccines/
http://idsociety.org/omicron
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/scientific-brief-omicron-variant.html
https://www.medrxiv.org/content/10.1101/2021.12.14.21267769v1
https://www.medrxiv.org/content/10.1101/2021.12.14.21267769v1
https://www.medrxiv.org/content/10.1101/2021.12.07.21267432v2
https://www.medrxiv.org/content/10.1101/2021.12.07.21267432v2
https://www.medrxiv.org/content/10.1101/2021.12.13.21267761v1
https://opendata.ncats.nih.gov/variant/activity
https://opendata.ncats.nih.gov/variant/activity
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+Omicron+variant+of+concern.pdf/f423c9f4-91cb-0274-c8c5-70e8fad50074
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+Omicron+variant+of+concern.pdf/f423c9f4-91cb-0274-c8c5-70e8fad50074
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+Omicron+variant+of+concern.pdf/f423c9f4-91cb-0274-c8c5-70e8fad50074
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+Omicron+variant+of+concern.pdf/f423c9f4-91cb-0274-c8c5-70e8fad50074
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+Omicron+variant+of+concern.pdf/f423c9f4-91cb-0274-c8c5-70e8fad50074
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Delta 

B.1.617.2 

 
India 
2020 

Bamlanivimab + 
etesevimab:  
Retains neutralization 
efficacy (FDA EUA)  

Bamlanivimab alone 
inefficacious 

 
REGEN-COV (casirivimab + 
imdevimab):  
Retains neutralization 
efficacy (FDA EUA; Planas, 
May 2021) 
 
Sotrovimab:  
Retains neutralization  
efficacy (FDA EUA) 
 
Convalescent sera:  
Potential moderately 
reduced neutralization 
(Planas, May 2021) 
 

 
Pfizer-BioNTech vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness*** against severe 
COVID-19 after 2 doses in the 
U.S. (Tartof, October 2021), U.K. 
(Bernal, July 2021; Stowe, May 
2021 - preprint, not peer-

reviewed; Sheikh, June 2021; 
Sheikh, December 2021), 
Canada (Chung, August 2021), 
and Qatar (Tang, November 
2021) 
 
Moderna vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness against severe 
COVID-19 in the U.S. (Baden, 
November 2021; Chin, 
December 2021), Canada 
(Chung, August 2021), and 
Qatar (Tang, November 2021) 
 

 
Oxford-AstraZeneca vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness*** against severe 
COVID-19 after 2 doses in the U.K. 
(Bernal, July 2021; Stowe, May 
2021 - preprint, not peer-

reviewed; Sheikh, June 2021; 
Sheikh, December 2021) and 
Canada (Chung, August 2021) 

 
No data 

http://covid19learningnetwork.org/
https://www.fda.gov/media/145802/download
https://www.fda.gov/media/145611/download
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://www.fda.gov/media/149534/download
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02183-8/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2108891
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01358-1/fulltext?utm_campaign=lancetcovid21&utm_source=twitter&utm_medium=social
https://www.nejm.org/doi/full/10.1056/NEJMc2113864
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34728831/
https://pubmed.ncbi.nlm.nih.gov/34728831/
https://www.nejm.org/doi/full/10.1056/NEJMc2115597
https://www.nejm.org/doi/full/10.1056/NEJMc2115597
https://www.nejm.org/doi/full/10.1056/NEJMc2114089
https://www.nejm.org/doi/full/10.1056/NEJMc2114089
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34728831/
https://www.nejm.org/doi/10.1056/NEJMoa2108891
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://khub.net/documents/135939561/479607266/Effectiveness+of+COVID-19+vaccines+against+hospital+admission+with+the+Delta+%28B.1.617.2%29+variant.pdf/1c213463-3997-ed16-2a6f-14e5deb0b997?t=1623689315431
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01358-1/fulltext?utm_campaign=lancetcovid21&utm_source=twitter&utm_medium=social
https://www.nejm.org/doi/full/10.1056/NEJMc2113864
https://pubmed.ncbi.nlm.nih.gov/34417165/
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Gamma 

P.1 

 
Brazil 
2020 

 

 
Bamlanivimab + 
etesevimab:  
Markedly reduced 
neutralization (FDA EUA) 
 
REGEN-COV (casirivimab + 
imdevimab):  
Retains neutralization 
efficacy (FDA EUA) 
 
Sotrovimab:  
Retains neutralization 
efficacy (FDA EUA) 
 
Convalescent sera:  
Moderately reduced 
neutralization (Wang, June 
2021) 
 

 
No data 
 
(Presumed to be similar to Beta 
variant based on relevant 
mutations) 
 

 
Oxford-AstraZeneca vaccine: 

Preserved effectiveness against 

COVID-19 after 2 doses in Brazil  

(Hitchings, October 2021) 

 
(Presumed to be similar to Beta 
variant based on relevant 
mutations) 

 
No data 
 
(Presumed to be similar to Beta 
variant based on relevant 
mutations) 

Beta 

B.1.351 
 

South Africa 
2020 

 
Bamlanivimab + etesevimab:  
Markedly reduced efficacy 
(FDA EUA; Chen, June 2021) 
 
REGEN-COV (casirivimab + 
imdevimab):  
Retains neutralization 
efficacy (FDA EUA; Wang, 
March 2021)     

Markedly reduced 
neutralization with 
casirivimab alone 

 
Sotrovimab:  
Retains neutralization 
efficacy (FDA EUA) 

 
Pfizer-BioNTech vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness against severe 
COVID-19 in Qatar (Abu-
Raddad, May 2021) 
 
Moderna vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness against severe 
COVID-19 in Canada (Chung, 
August 2021) 
 

 
Oxford-AstraZeneca vaccine: 
No effectiveness against infection 
in South Africa (Madhi, May 2021) 
Reduced effectiveness against 
infection but preserved 
effectiveness against severe 
COVID-19 in Canada (Chung, 
August 2021) 
 
Johnson & Johnson vaccine: 
Reduced effectiveness against 
infection but preserved 
effectiveness against severe 
COVID-19 in South Africa (Sadoff, 
May 2021) 

 
Novavax vaccine: 
Reduced effectiveness against 
infection (Shinde, May 2021) 

http://covid19learningnetwork.org/
https://www.fda.gov/media/145802/download
https://www.fda.gov/media/149534/download
https://www.nature.com/articles/s41586-021-03398-2
https://www.nature.com/articles/s41586-021-03398-2
https://pubmed.ncbi.nlm.nih.gov/34711813/
https://www.fda.gov/media/145802/download
https://www.nature.com/articles/s41586-021-03720-y
https://www.fda.gov/media/149534/download
https://www.nejm.org/doi/full/10.1056/NEJMc2104974
https://www.nejm.org/doi/full/10.1056/NEJMc2104974
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://www.nejm.org/doi/10.1056/NEJMoa2102214
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://www.nejm.org/doi/full/10.1056/NEJMoa2101544
https://www.nejm.org/doi/full/10.1056/NEJMoa2101544
https://www.nejm.org/doi/full/10.1056/NEJMoa2103055
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Convalescent sera:  
Moderately reduced 
neutralization (Planas, May 
2021) 
 

Alpha 

B.1.1.7 
 

U.K. 
2020 

 

 
Bamlanivimab + 
etesevimab:  
Retains neutralization 
efficacy (FDA EUA) 
 
REGEN-COV (casirivimab + 

imdevimab):  

Retains neutralization 

efficacy (FDA EUA) 

 
Sotrovimab:  
Retains neutralization 
efficacy (FDA EUA) 
 
Convalescent sera: Retains 
neutralization efficacy 
(Planas, May 2021) 
 

 
Pfizer-BioNTech vaccine: 
Preserved effectiveness against 
infection and severe COVID-19 
in the U.K. (Hall, May 2021), 
Israel (Haas, May 2021), Qatar 
(Abu-Raddad, May 2021) and 
Canada (Chung, August 2021) 
 
Moderna vaccine: 
Preserved effectiveness against 
infection and severe COVID-19 
in Canada (Chung, August 2021) 
 

 
Oxford-AstraZeneca vaccine: 
Slightly reduced effectiveness 
against infection but preserved 
effectiveness against severe 
COVID-19 in the U.K. (Emary, April 
2021) and Canada (Chung, August 
2021) 

 
Novavax vaccine: 
Preserved effectiveness against 
infection and severe COVID-19 in 
the U.K. (Heath, June 2021) 

*As compared with vaccine efficacy/effectiveness against wildtype or D614G variant SARS-CoV-2. 

http://covid19learningnetwork.org/
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://www.fda.gov/media/145802/download
https://www.fda.gov/media/145611/download
https://www.fda.gov/media/149534/download
https://pubmed.ncbi.nlm.nih.gov/33772244/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00790-X/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00947-8/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMc2104974
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00628-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00628-0/fulltext
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://pubmed.ncbi.nlm.nih.gov/34417165/
https://www.nejm.org/doi/full/10.1056/NEJMoa2107659
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**The susceptibility results refer, as a default, to in vitro testing of sotrovimab against both pseudotyped virus-like particles and authentic SARS-CoV-2 virus. Where results are discordant, both 
pseudotyped and authentic virus susceptibility is presented. Where only one type of virus was tested, it was in all cases pseudotyped virus. In the case of the Delta variant, binding of the 
monoclonal antibodies to variant strain was tested with the S-Fuse binding assay. The extent of correlation of neutralizing activity in in vitro cell culture experiments with clinical outcomes is as 
yet unknown. 
*** As compared with vaccine efficacy/effectiveness against Alpha/B.1.1.7 variant. 
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