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Key Messages 
 As of September 19, 2022, global prevalence of BA.2.75 and its sub-lineages remains <0.5%. 

 BA.2.75 and its sub-lineages are dominant in India (83% of all analyzed sequences between 
August 16–29, 2022). In Canada, BA.2.75 and its sub-lineages accounted for 0.85% of all 
sequences analyzed between August 30–September 12, 2022. 

 Current evidence including experimental in-vitro data in animals suggest that BA.2.75 and its 21 
sub-lineages may have higher transmissibility/infectivity (than BA.5 and BA.2), higher potential for 
severe disease, and more original monovalent COVID-19 vaccine or prior infection immune evasion 
than BA.2 (but not BA.4 or BA.5). 

 The current risk of BA.2.75 and sub-lineages in Ontario is moderate with a high degree of 
uncertainty. This risk assessment may be updated as more evidence becomes available. 

Issue and Research Question 
BA.2.75 is an Omicron subvariant under monitoring by the World Health Organization.1 A total of 7,405 
BA.2.75 infections have been reported by at least 51 countries as of September 19, 2022,2 with a slight 
increase in prevalence from 0.91% (August 8–14, 2022) to 1.26% (August 29–September 4, 2022).1 
Docking simulation* and cluster analysis suggest that BA.2.75 is capable of spreading further than other 
variants given its longer evolutionary distance from the original strain and its higher docking affinity 
compared to BA.1, BA.2, BA.4, and BA.5.3 (Docking simulation is a molecular modelling method used to 
predict the preferred orientation of a molecule to another molecular in forming a stable complex; this 
information may then be used to predict the strength of association or binding affinity between the two 
molecules.) In England where BA.5 sequences predominate (87.9% of sequences analyzed between 
August 30 and September 12, 2022), a total of 100 cases of BA.2.75 have been identified as of 
September 6, 2022. BA.2.75 prevalence was estimated to increase weekly by 61% relative to other 
circulating lineages from July to August 2022.4 Of particular concern is sub-lineage BA.2.75.2 which 
appears to evade immune defence from prior infection, vaccination and therapeutics.5-7 

This evidence brief summarizes available information and evidence on the Omicron variant sub-lineage 
BA.2.75 relevant to the risk of transmission in Ontario. 
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Methods 
Public Health Ontario (PHO) Library Services has been conducting daily searches of primary and preprint 
literature on Omicron variants and sub-lineages using the MEDLINE database (search strategies available 
upon request). Preprints are research papers that have not undergone peer-review but are made 
publicly available to provide the latest data relevant to the rapidly evolving COVID-19 pandemic. PHO 
performed grey literature searches daily using various news feeds and custom search engines. English-
language peer-reviewed and preprint records that described the Omicron sub-lineage BA.2.75 were 
included if identified. 

Ontario Risk Assessment 
The current risk of BA.2.75 and its sub-lineages transmissibility in Ontario is moderate with a high 
degree of uncertainty, as only 177 sequences have been detected in Ontario as of September 19, 2022 
and global prevalence remains <0.5%. The risk of severe acute disease is unknown based on two in vitro 
reports with a high degree of uncertainty. The risks of breakthrough infection are moderate with a high 
degree of uncertainty based on in vitro data. The overall risk assessment may change as new evidence 
emerges (see Table 1). 

Table 1. Risk Assessment for Omicron Sub-Lineage BA.2.75 and BA.2.75 Sub-Lineages 

Issues Risk Level Degree of Uncertainty 

Increased Transmissibility Moderate High 

Potential for Increased Disease Severity Unknown High 

COVID-19 Reinfection Unknown High 

Vaccine Effectiveness to Prevent Breakthrough Infection Moderate High 

Genomic Features 
 Please refer to SARS-CoV-2 Omicron Variant Sub-Lineage BA.2.75 (July 14, 2022) for the genomic 

features of BA.2.75. 

 Sub-lineage BA.2.75.2 (a “signal in monitoring” by the United Kingdom Health Security Agency as 
of September 7, 2022)4 has 3 additional mutations in the spike protein compared to BA.2.75,8 
two (R346T and F486S) of which may contribute to reduced sensitivity to monoclonal 
antibodies.9,10 

 Genetic and structural analyses by Scarpa et al. suggest that BA.2.75 may not be capable of 
rapid diversification. Monitoring should continue to identify any rise in prevalence and genetic 
variability.11 

  

https://www.publichealthontario.ca/-/media/Documents/nCoV/voc/2022/07/eb-omicron-variant-sub-lineage-BA-275-jul-15.pdf?sc_lang=en
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Epidemiology 
 Global prevalence of BA.2.75 and its sub-lineages remains <0.5% as of September 19, 2022.2 

 BA.2.75 and its sub-lineages are dominant in India (83% of all analyzed sequences between 
August 16–29, 2022).12 Geographic distribution of the 21 sub-lineages are as follows:13 

 BA.2.75.1 (including BL.1, BL.2, BL.3 and BL.4): first reported on January 1, 2022; mainly 
detected in India (52.0%); also reported in Singapore (9.0%), the United States (US) (8.0%), 
Japan (5.0%), and Denmark (5.0%). 

 BA.2.75.2: first reported on July 4, 2022; mainly detected in Asia (India: 17.0%; Singapore: 
14.0%; Japan: 7.0%) and Australia (6.0%). 

 BA.2.75.3 (including BM.1, BM.1.1, BM.2, BM.3, BM.4 and BM.4.1): first reported on June 
7, 2022; mainly detected in India (62.0%); also reported in the US (9.0%), Australia (5.0%), 
Singapore (5.0%), and Israel (3.0%). Sub-lineage B.1.1.529.2.75.3.3 (BM.3) was mainly 
detected in Nepal. 

 BA.2.75.4 (including BR.1): first reported on July 14, 2022; mainly detected in India 
(40.0%); also reported in the US (15.0%), Singapore (12.0%), Austria (10.0%), Australia 
(2.0%). 

 BA.2.75.5 (including BN.1, BN.2 and BN.2.1): first reported on July 1, 2022; mainly detected 
in India (32.0%); also reported in the US (19.0%), Singapore (9.0%), Australia (9.0%), 
Austria (7.0%). 

 BA.2.75.6: mainly detected in India. 

 BA.2.75.7: mainly detected in India. 

 In the US, Nowcast modelling projects BA.2.75 and its sub-lineages to account for 1.4% (95% PI: 
0.9%-2.0%) of circulating variants between September 18–24, 2022, varying regionally from 
0.7% to 2.3%.14 

 In the European Union/European Economic Area, a total of 218 cases of BA.2.75 were reported 
by 9 countries from August 29 to September 11, 2022. The prevalence of BA.2.75 and its sub-
lineages range from 0.4% (4 cases in Italy) to 2.1% (7 cases in Ireland). In Denmark, the 
prevalence of BA.2.75 was 0.7%.15 

 In England, hospital-based COVID-19 data of patients and health care workers were used to 
estimate that the growth rate of BA.2.75 increases at 61% per week relative to other circulating 
lineages from July to August 2022.4 

 In Canada, the proportion of BA.2.75 and its sub-lineages among all sequences analyzed rose 
from 0.14% (between June 21 and July 4, 2022) to 1.71% (between September 13 and 
September 26, 2022).12 
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 In Ontario, prevalence of BA.2.75 and its sub-lineages increased slightly from 0.3% (38 out 
of 14,801 cases sequenced) between June 26, 2022 and July 23, 2022 to 1.3% (97 out of 
7,433 cases sequenced) between August 14, 2022 and September 10, 2022.16,17 Among the 
97 cases were:17 

 BA.2.75: 74 cases 

 BA.2.75.1: 16 cases 

 BA.2.75.2: 7 cases 

Transmissibility and Infectivity 
In this update, we found a preprint18 comparing the effective reproduction number of BA.2.75 with BA.2 
and BA.5 in India, where BA.2.75 was dominant. We found one article19 and two preprints9,20 that 
explored the efficiency of binding with human angiotensin converting enzyme-2 (hACE2) receptors. In 
addition, we identified one article21 that compared the ease of cell entry by several Omicron sub-lineages. 

Saito et al. estimated a higher average effective reproduction number (Re) for BA.2.75 compared to 
BA.5 and BA.2 (Bayesian hierarchical model of epidemiological data from India), after adjusting for 
regional differences. The average Re (95% credible interval) of BA.2.75 was estimated to be:18 

 1.13-fold (1.06–1.20) higher than that of BA.5 

 1.34-fold (1.29–1.38) higher than that of BA.2 

Vesicular stomatitis virus (VSV)-based pseudoviruses expressing BA.2.75 (and its sub-lineages BA.2.75.4 
and BA.2.75.5) spike proteins were found to show higher binding affinity to hACE2 receptors* than 
BA.4/BA.5, BA.2 and wild-type D614G. 9,19,20 
*Binding affinity refers to the strength of the binding interaction between the spike protein and a hACE2 
receptor. High binding affinity may or may not lead to higher infectivity.22 

Arora et al. found that BA.2.75 might be more adept at infecting the lower respiratory tract than BA.2. 
The authors reported that VSV-G pseudovirus bearing BA.2.75 spike protein entered human lung cells 
(Calu-3) with similar efficiency as BA.4/BA.5, and 1.6-fold (P ≤ 0.01) more efficiently than BA.2, but 1.7-
fold (P ≤ 0.001) less efficiently than B.1. Efficiencies of entry into human kidney cells (293T) and human 
colon cells (Caco-2) were similar between BA.2.75, BA.2 and BA.4/BA.5.21 

Disease Severity 
We did not come across any epidemiological reports on the severity of disease caused by BA.2.75. There 
is one article21 and one preprint23 of experiments that reported a potential for BA.2.75 to induce more 
severe disease in the lower respiratory tract. 

In a fusion assay, Arora et al. found that BA.2.75 may be more capable than BA.2 of inducing cell-cell 
fusion, which may indicate an elevated intrinsic pathogenic potential. Efficiency in inducing cell-cell 
fusion by VSV-G pseudoviruses expressing BA.2.75 spike protein was:21 

 1.5-fold (P ≤ 0.001) higher than BA.2 

 Similar to BA.4/BA.5 (statistical significance not reported) 
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 1.6-fold lower than Delta (B.1.617.2) (statistical significance not reported) 

 1.2-fold (P ≤ 0.01) lower than B.1 

In an animal study in hamsters by Uraki et al., viral titers in the lungs of BA.2.75-infected hamsters were 
higher than those in the lungs of BA.2- or BA.5-infected hamsters. In competition assays, BA.2.75 
replicated better than BA.5 in the lungs.23 

Vaccine Effectiveness and Immunogenicity 
We found nine reports on neutralization assay results of immunity against pseudoviruses of BA.2.75 by 
sera from individuals with COVID-19 vaccination (original monovalent vaccine) (6 articles21,24-28 and 3 
preprints5,18,29), vaccine-naïve infection (2 articles27,28 and 1 preprint5), and breakthrough COVID-19 
infection (3 articles21,24,28 and 2 preprints18,29). 

As of September 26, 2022, a bivalent COVID-19 vaccine, targeting the original SARS-CoV-2 virus and 
BA.1, has been available for as a booster for people aged 18 years and older, as well as 
immunocompromised people aged 12 to 17 years.30 This bivalent vaccine was found to generate a good 
immune response against BA.4 and BA.5 sub-lineages.31 Studies are needed to inform the ability of 
BA.2.75 and its sub-lineages to escape immunity from new bivalent COVID-19 vaccines. 

Overall, the results suggest that BA.2.75 may be more capable of evading immunity than BA.2,24,26,28,29 
but not BA.4/BA.5.18,24,25,27-29 Further, BA.2.75.2 may escape immunity from vaccination or prior 
infection more than BA.2.75.5 

Wang et al. reported that VSV-G pseudovirus expressing BA.2.75 is moderately less sensitive than 
BA.2 but more sensitive than BA.4/BA.5 to neutralization by sera from individuals who had received 
3 doses of mRNA COVID-19 vaccine (Pfizer-BioNTech Comirnaty or Moderna Spikevax COVID-19 
vaccines), and from those with breakthrough BA.1 or BA.2 infection.24 Sensitivity to sera 
neutralization was expressed in inhibitory dose 50 (ID50) titers, which refers to the highest dilution of 
sera which resulted in a 50% neutralization (inhibition) of the virus. Higher sensitivity to 
neutralization, reflected by higher ID50 values, implies lower likelihood to evade immunity. 

 ID50 titers by 3-dose vaccinee sera (n = 16) against BA.2.75: 1.7-fold (P < 0.01) higher than 
those against BA.4 and BA.5; 1.8-fold (P < 0.0001) lower than those against BA.2. 

 ID50 titers by BA.1 breakthrough sera (n = 13) against BA.2.75: 1.9-fold (P < 0.01) higher 
than those against BA.4 or BA.5; 2.0-fold (P < 0.001) lower than those against BA.2. 

 ID50 titers by BA.2 breakthrough sera (n = 11) against BA.2.75: 1.6-fold (P < 0.01) higher 
than those against BA.4 or BA.5; 1.4-fold (P < 0.05) lower than those against BA.2. 

Using lentivirus-based pseudoviruses, Tan et al. found that BA.2.75 is capable of evading immunity 
acquired from vaccination and/or prior COVID-19, but to a lesser extent than BA.5.28 Similar results 
were also reported by Qu et al;29 and others reported BA.2.75 being no less sensitive than BA.5,25 or 
of comparable sensitivity to BA.2,18 to neutralization. Evasion of humoral immunity was expressed 
by neutralization titer 50 (NT50)—the highest dilution of sera after vaccination that produces a 50% 
reduction in virus infectivity (lower NT50 values imply higher likelihood to evade immunity). NT50 
against BA.2.75 by sera collected at: 
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 14 days after 3 doses of Comirnaty vaccine (n = 19): 2.6-fold higher (P < 0.0001) than those 
against BA.5; 1.4-fold lower (P = 0.0289) than those against BA.2. 

 14 days after a Spikevax booster post-2 doses of Comirnaty vaccine (n = 20): 1.7-fold 
higher (P < 0.0001) than those against BA.5; 1.3-fold lower (P = 0.0289) than those against 
BA.2. 

 A median of 21 days post-Omicron breakthrough infection (n = 19; sub-lineages not 
specified) after 2 doses of Comirnaty vaccine: 3.4-fold higher (P = 0.0008) than those 
against BA.5. 

 A median of 39 days post-Omicron breakthrough infection after 3 doses of Comirnaty 
vaccine (n = 9): 2.4-fold higher (P = 0.0059) than those against BA.5. 

 NT50 against BA.2.75 by sera collected at a median of 46 days post-BA.1 infection in 
unvaccinated individuals (n = 11): 2.9-fold higher (P = 0.0010) than those against BA.5; 2.0-
fold lower (P = 0.0049) than those against BA.2. 

 NT50 against BA.2.75 by sera collected at a median of 50 days post-BA.2 infection in 
unvaccinated individuals (n = 8): 4.8-fold lower (P = 0.0078) than those against BA.2. 

Sheward et al. reported that lentivirus-based pseudovirus expressing BA.2.75 is no less sensitive 
than BA.5 to neutralization by sera from blood donors after a wave of BA.1 and BA.2 infections 
(from December 2021 to February 2022) in the background of 3rd dose booster vaccine rollout in 
Sweden.27 

 ID50 titers against BA.2.75 by serum donated between November 8–14, 2021 (n = 20) prior 
to a BA.1 and BA.2 wave when 5.1% of adults aged ≥ 18 years were triple-vaccinated: 

 8.5-fold (P < 0.0001) lower than those against B.1 

 1.5-fold (P = 0.0084) lower than those against BA.2 

 1.1-fold (P = 0.35) lower than those against BA.5 

 ID50 titers against BA.2.75 by serum donated between April 11–17, 2022 (n = 20) after a 
BA.1 and BA.2 wave when 59% of adults aged ≥ 18 years were triple-vaccinated: 

 3.0-fold (P < 0.0001) lower than those against B.1 

 1.3-fold (P = 0.21) lower than those against BA.2 

 1.3-fold (P = 0.21) higher than those against BA.5 

Arora et al. reported that VSV-G pseudovirus expressing BA.2.75 was significantly less sensitive than 
ancestral B.1 (SARS-CoV-2 strain circulating around January to May 2020) to neutralization by sera 
from 2-dose vaccinees (Comirnaty vaccine; NT50 was 190-fold lower), and to a lesser extent in 3-
dose vaccinees (NT50 was 8.6-fold lower) in Germany. BA.2.75 was also significantly less sensitive 
than B.1 to neutralization by sera from 3-dose vaccinees with Delta breakthrough infections (NT50 
was 11.7-fold lower), and to a less extent, with Omicron breakthrough infection (NT50. was 2.7-fold 
lower). In addition, BA.2.75 was significantly less sensitive (2.8-fold) than BA.2 to neutralization by 
sera from 3-dose vaccinated individuals with Omicron breakthrough infection.21 
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In contrast, Gruell et al. reported reduced sensitivity of BA.2.75 compared to BA.2 and, to a less 
extent, BA.4/BA.5, to neutralization by sera from 3-dose vaccinees with no prior COVID-19 infection 
(22 health care workers and 8 older adults age > 70 years), using lentivirus-based pseudoviruses.26 
The ID50 titers (n = 30) were 2.0-fold (P = 0.0329) higher than those against BA.4/BA.5, but 1.4-fold (P 
= 0.0145) lower than those against BA.2. 

A further study by Sheward et al. raised concern that BA.2.75.2 may “effectively evade humoral 
immunity in the population”. The authors concluded that BA.2.75.2 is the most resistant variant to 
neutralization evaluated to date. ID50 titers were significantly lower from 8.5- to 4.4-fold compared 
to those for BA.1, BA.5, BA.2.75, BA.2.10.4 and BA.4.6 in neutralization assays using randomly 
sampled sera from blood donated in Stockholm, Sweden between August 29 – September 4, 2022 
(N=16) when BA.5 is currently dominant.5 

Implications for Public Health Practice 
In-vitro data suggest that BA.2.75 and its sub-lineages may have higher transmissibility/infectivity and 
lead to greater immune escape when compared to Omicron sub-lineages BA.1/2, but not BA.4/5. 
Despite being the predominant strain in India, global prevalence of BA.2.75 remains <0.5%. In Ontario, 
the prevalence of BA.2.75 rose from 0.3% (June 26 to July 23, 2022) to 1.3% (August 14 to September 
10, 2022) over a period of 11 weeks. To monitor the impact in Ontario, monitoring of local whole 
genome sequencing (WGS) surveillance and local epidemiology of BA.2.75 is ongoing. Studies on the 
impact of BA.2.75 and its sub-lineages to escape immunity from new bivalent COVID-19 vaccines, 
previous infection, and effectiveness data with COVID-19 antivirals are needed to inform future risk 
assessments for Ontario.  
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