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Highlights
 

- Current available evidence supports that the B.1.1.7, B.1.351, and P. 1 variants possess an
increased transmissibility, whereas the evidence is insufficient to determine whether these
variants are associated with increased disease severity or reinfection risk.

 
- Unknowns and uncertainty remain about whether the B.1.1.7, B.1.351, and P. 1 variants
might result in reduced vaccine efficacy/effectiveness.

 
- Current evidence suggests that the Pfizer and AstraZeneca vaccines are effective
against B.1.1.7 in the prevention of symptomatic COVID-19 while the AstraZeneca
vaccine might be less effective in preventing asymptomatic infection with B.1.1.7.

 
- Evidence on whether there is a loss in efficacy/effectiveness of the Pfizer vaccine
against B.1.351 was contradicting;

 
- Two RCTs investigating two adenovirus vector-based vaccines (i.e., AstraZeneca and
Jessen vaccines) suggest a loss in vaccine efficacy in preventing mild-to-moderate COVID-
19 cases caused by B.1.351.
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- There was no loss found for the Jessen vaccine in the prevention of severe-to-critical
COVID-19 cases caused by B.1.351.

 
- There is little evidence for the P.1 variant or the Moderna vaccine.

 
- Evidence on the SARS-CoV-2 “double mutant” (B.1.671), which was first identified in
India, is extremely limited. Available evidence hints that the B.1.671 variant might result
in a reduced efficacy for the Pfizer vaccine.

 
 
 
In our previous OE Original (COVID-19 Variants of Concern: Will There Be A Third Wave?
(https://myorthoevidence.com/Blog/Show/116)) published in February, we discussed the evidence
regarding three emerging SARS-CoV-2 variants of concern (VOCs), including i) the B.1.1.7 variant, first
reported in the United Kingdom (UK) in September 2020; ii) B.1.351, first identified in October 2020
in cases from South Africa; and iii) P.1, detected in Japan in January 2021 from a traveler originating
from Brazil. We expressed our concerns that “A third pandemic wave that is driven by the SARS-CoV-
2 VOCs is possible in the near future ...”
 
Since February, the surge in SARS-CoV-2 VOCs-related COVID-19 cases has swept many countries and
regions. The World Health Organization (WHO) reported that as of April 27th, a total of 139 countries
have reported COVID-19 cases related to the B.1.1.7 variant, 87 countries the B.1.351 variant, and 54
countries the P.1 variant (WHO, 2021).
 
On February 27th, 2021, about 11.5% of the COVID-19 cases in the United States (US) was caused by
the B.1.1.7 variant; one month later on March 27th, this proportion has drastically increased to 44.7%
(Estimates of SARS-CoV-2 Prevalence (https://covid.cdc.gov/covid-data-tracker/#variant-
proportions)). In Canada, it was estimated that SARS-CoV-2 VOCs accounted for about 65% of COVID-
19 cases in Ontario as of April 6th, 2021 (Science Table (https://covid19-sciencetable.ca/ontario-
dashboard/)).
 
Now that a “new” pandemic dominated by SARS-CoV-2 VOCs seems inevitable, a key question we
have to ask is that: Can we still rely on current COVID-19 vaccines to protect us from the SARS-
CoV-2 VOCs? In this OE Original, we try to find out some answers from current available evidence.
 
Other than the three VOCs mentioned above, one of the new variants circulating in India has gained
lots of attention as well as caused great concern. The variant is officially called the SARS-CoV-2
variant B.1.617, but it has been referred by many media outlets as the "double mutant." In this OE
Original, we also present what we have known so far about the B.1.617 variant.
 

1. Quick updates on VOCs-associated transmissibility,
disease severity, and reinfection

 
1.1 The B.1.1.7 variant
 
Emerging evidence further confirmed an increased transmissibility of the B.1.1.7 variant relative to
other SARS-CoV-2 lineages. A model (Volz et al., 2021) published in Nature in March found that the
B.1.1.7 variant had a “substantial transmission advantage” over previous SARS-CoV-2 non-VOC
lineages. The effective reproduction number of B.1.1.7 [referring to the “mean number of additional
infections caused by an initial infection in a population at a specific time” (Inglesby, 2020)] was 50%
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to 100% greater than those of the non-VOC lineages (Volz et al., 2021). On March 30th, a preprint
posted in MedRxiv estimated that the reproduction number for the B.1.1.7 variant was about 24%
higher than that for other SARS-CoV-2 lineages (Lindstrøm et al., 2021). On April 26th, another
preprint from MedRxiv estimated a transmission advantage of 43% to 52% of the B.1.1.7 variant over
other SARS-CoV-2 variants circulating in Switzerland (Chen et al., 2021).
 
With regard to the impact of B.1.1.7 on disease severity, emerging evidence was contradicting. In the
previous OE Original, results from the UK New and Emerging Respiratory Virus Threats Advisory Group
(NERVTAG) suggested that the B.1.1.7 variant was associated with an increased risk of severe COVID-
19 (i.e., hospitalization and death), compared to the non-B.1.1.7 lineage (NERVTAG report
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/96
However, in a cohort study published in The Lancet Infectious Diseases on April 12th, researchers
found no evidence indicating an association between B.1.1.7 and severe COVID-19 and death
(Frampton et al., 2021). A model recently published in Science by Davies et al. (2021) also found no
clear evidence that the B.1.1.7 variant could lead to an increase in the severity of COVID-19.
Similarly, a peer-reviewed study published in The Lancet Public Health did not support the hypothesis
that the B.1.1.7 variant was associated with changes in the symptoms and duration of COVID-19,
either (Graham et al., 2021).
 
In the previous OE Original (https://myorthoevidence.com/Blog/Show/116), the study we identified
at the time showed no significant differences between the reinfection rates of B.1.1.7 vs. non-
B.1.1.7 strains (Graham et al., 2021). Since then, there still lacks clear evidence indicating whether
the B.1.1.7 variant results in an increased risk of reinfection.
 
1.2 The B.1.351 and P.1 variants
 
We showed in the previous OE Original (https://myorthoevidence.com/Blog/Show/116) that the
P.1.351 variant was associated with increased transmissibility and that little was known about the
transmissibility of the P.1 variant. On April 14th, a model published in Science estimated that the P.1
variant led to increased transmissibility and might be 1.7 to 2.4-fold more transmissible than the non-
P.1 lineage (Faria et al., 2021). A preprint posted in MedRxiv corroborated the findings and suggested
that the P.1 lineage was about 2.6 times more transmissible [95% confidence interval (CI): 2.4 to 2.8]
than previous circulating SARS-CoV-2 variants (Coutinho et al., 2021).
 
In the previous OE Original (https://myorthoevidence.com/Blog/Show/116), we found lacking
evidence on whether B.1.351 or P.1 would cause a change in the severity of COVID-19. The situation
remains the same for this update.
 
In terms of reinfection, our previous OE Original (https://myorthoevidence.com/Blog/Show/116)
showed that previous infection with SARS-CoV-2 did not protect against individuals reinfected with
P.1.351. The model established by Coutinho et al. (2021) indicated that 28% of the new cases
occurred in Manaus, Brazil between November 2020 and January 2021 might be due to reinfection
with the P.1 variant.
 
A summary, presenting what we have known so far about the transmissibility, disease severity, and
reinfection features of the B.1.1.7, B.1.351, and P.1 variants, were shown in Table 1.
 
 

Table 1. What we have known so far about the transmissibility, disease severity, and reinfection features
of the B.1.1.7, B.1.351, and P.1 variants
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  B.1.1.7 B.1.351 P.1

Increased
transmissibility?

Yes Yes Yes

Increased disease
severity?

Evidence was
contradicting

Lacking evidence Lacking evidence

Increased reinfection
rates?

Maybe not, need more
evidence

Maybe, need more
evidence

Maybe, need more
evidence

 
 
 

2. Updates on whether B.1.1.7,
B.1.351, and P.1 are resistant to current authorized

vaccines
 
In the previous OE Original (https://myorthoevidence.com/Blog/Show/116), available evidence was
mainly about neutralization. In this update, we examine emerging evidence on vaccine efficacy and
effectiveness
 
2.1 The B.1.1.7 variant
 
We identified several studies which have been done to address the impact of the B.1.1.7 on the
efficacy and effectiveness of the Pfizer and AstraZeneca vaccines against COVID-19. The studies were
mainly conducted in the UK and Israel.
 
A preprint released by Bernal et al. (2021) on March 1st showed that the effectiveness of the Pfizer
vaccine in prevention of COVID-19 cases caused by the B.1.1.7 variant was similar to in preventing
cases caused by the non-B.1.1.7 lineage.
 
On March 30th, a peer-reviewed study published in The Lancet investigated the efficacy of
AstraZeneca vaccine against the B.1.1.7 variant (Emary et al., 2021). The study found that the
efficacy of the AstraZeneca vaccine was 61.7% [95% confidence interval (CI): 36.7% to 76.9%) against
a polymerase chain reaction (PCR) test-positive symptomatic infection with the B.1.1.7 variant vs.
77.3% (95% CI: 65.4% to 85%) against PCR test-positive symptomatic infection with non-B.1.1.7 (Emary
et al., 2021). However, for asymptomatic cases, the efficacy of the AstraZeneca vaccine was much
lower for B.1.1.7 (28.9%, 95% CI: -77.1% to 71.4%) than that for non-B.1.1.7 (69.7%, 95% CI: 33% to
86.3%) (Emary et al., 2021).
 
On April 16th, Kustin et al. (2021) published a non-peer reviewed case control study and found that
there was an increase in the incidence of B.1.1.7 infection in individuals who only had the first dose
of Pfizer vaccine in Israel, indicating a loss in vaccine effectiveness.
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On April 23rd, a prospective cohort study which was conducted in the UK and posted in MedRxiv
found that the vaccine effectiveness of Pfizer vs. AstraZeneca vaccines did not differ (P > 0.9)
(Pritchard et al., 2021). Moreover, between B.1.1.7 vs non-B.1.1.7, vaccine effectiveness for both
vaccines was also similar (Pritchard et al., 2021).
 
The following studies did not conduct analysis regarding the B.1.1.7 variant but inferred the vaccine
effectiveness against the B.1.1.7 variant, claiming that B.1.1.7 was dominant during the study
period.
 
On March 24th, a large, nationwide observational study conducted in Israel and when B.1.1.7 was the
dominant strain, the Pfizer vaccine was highly effective in the prevention of asymptomatic SARS-CoV-
2 infection, symptomatic COVID-19 cases, hospitalizations, and death (vaccine effectiveness > 90%)
(Hass et al., 2021).
 
On March 26th, a preprint, investigating the vaccine effectiveness of Pfizer and AstraZeneca vaccines
against COVID-19 in people living in long term care facilities, found that both vaccines substantially
reduced the risk of contracting COVID-19 among their subjects (Shrotri et al., 2021). The authors
inferred that the Pfizer and AstraZeneca vaccines were effective against B.1.1.7 (Shrotri et al.,
2021).
 
On April 8th, results from a peer-reviewed study published in eLife implied that a single dose of the
Pfizer vaccine was effective against asymptomatic SARS-CoV-2 infection caused by the B.1.1.7 variant
(Jones et al., 2021).
 
A peer-reviewed study, published in The Lancet on April 23rd by Hall et al. (2021), estimated that the
vaccine effectiveness of the Pfizer vaccine against the SARS-CoV-2 infection in health care workers in
England was about 70% 21 days after the first dose and around 85% seven days after the second dose.
The authors inferred that the Pfizer vaccine was effective against the B.1.1.7 variant (Hall et al.,
2021).
 
2.2 The B.1.351 variant
 
A number of studies were found with regard to the B.1.351 variant and vaccine efficacy of
effectiveness.
 
A peer-reviewed study was published in The New England Journal of Medicine (NEJM) on March 16th.
This was a multicenter randomized controlled trial (RCT) amining to determine the efficacy of the
AstraZeneca vaccine in people in South Africa (Madhi et al., 2021). There was a substantial loss in
vaccine efficacy against the B.1.351 variant in preventing mild-to-moderate COVID-19 cases (efficacy:
10.4%; 95% CI: -76.8% to 54.8%) (Madhi et al., 2021).
 
On April 1st, Pfizer reported that its vaccine was 100% effective in the prevention of COVID-19 cases
in South Africa, where the B.1.351 lineage was prevalent. Specifically, among 800 participants
enrolled, all nine COVID-19 cases, in which six were confirmed to be infected with the B.1.351
variant, were observed in the placebo group (Pfizer (https://www.pfizer.com/news/press-
release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious)).
 
On April 16th, the case control study done by Kustin et al. (2021) mentioned in section 2.1 found that
there was an increase in the incidence of B.1.351 infection in individuals who received two doses of
Pfizer vaccine, indicating a loss in vaccine effectiveness.
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On April 21st, a multicenter RCT, published in NEJM, assessed the efficacy of the Jessen COVID-19
vaccine (Ad26.COV2.S, an adenovirus type 26 vector-based vaccine) (Sadoff et al., 2021). Results
obtained from South Africa, where the B.1.351 variant was dominant (94.5%), showed that the
vaccine efficacy against mild-to-moderate and severe-critical COVID-19 cases were 52% and 73.1% 14
days after vaccination, respectively (Sadoff et al., 2021). The vaccine efficacy against mild-to-
moderate and severe-critical COVID-19 cases were 64% and 81.7% 28 days post vaccination,
respectively (Sadoff et al., 2021). Comparing the overall efficacy (against mild-to-moderate COVID-19
14 days after vaccination: 66.3%; against severe-critical COVID-19 14 days after vaccination: 76.3%;
against mild-to-moderate COVID-19 28 days after vaccination: 65.5%; against severe-critical COVID-19
128 days after vaccination: 83.5%), we could see that there was an efficacy loss (52% vs. 66.3%) for
the Jessen vaccine in preventing mild-to-moderate COVID-19 14 days after vaccination against
B.1.351.
 
 
2.3 The P.1 variant
 
No available evidence regarding the impact of the P.1 variant on vaccine efficacy and effectiveness
was identified. However, an In vitro study published in Cell found that the P.1 variant escaped
neutralizing antibodies induced by infection and vaccination (Hoffmann et al., 2021).
 
The summary of section 2 was presented in Table 2.
 

Table 2. Impact of the B.1.1.7, B.1.351, and P.1 variants on the efficacy or effectiveness of current
major vaccines

Vaccine B.1.1.7 B.1.351 P.1

Pfizer
(BNT162b2)

Effective (However, 1
study suggested loss in
effectiveness in people

received one dose)

Contradicting, need more
evidence

Lacking evidence

Moderna
(mRNA-1273)

Lacking evidence Lacking evidence Lacking evidence

AstraZeneca
(AZD1222)

Effective (However, 1
study indicated

substantial loss in
effectiveness against

asymptomatic infection)

1 RCT suggested
substantial loss in
vaccine efficacy in
preventing mild-to-

moderate COVID-19 cases

Lacking evidence

Jessen
(Ad26.COV2.S)

Lacking evidence 1 RCT suggested loss in
vaccine efficacy in
preventing mild-to-
moderate COVID-19

cases. No loss was found
in prevention of severe-

critical cases.

Lacking evidence
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3. What have we known so far about the “double mutant” (B.1.617 variant)?
 
First of all, using the name “double mutant” for B.1.617 may cause misunderstanding among the
public. It does not mean B.1.617 has two mutations while other existing SARS-CoV-2 variants have
only one mutation. In fact, every variant has several mutations. The double mutations in the B.1.617
variant refer to the mutations E484Q and L452R in the spike protein of the coronavirus.
 
A preprint posted on MedRxiv on April 24th suggested that the E484Q and L452R mutations might
result in higher transmissibility of the B.1.617 variant by facilitating the binding to the host receptor
angiotensin converting enzyme 2 (ACE2), which was required for virus entry (Cherian et al., 2021).
The E484Q mutation was reported to be able to reduce neutralization against the convalescent
samples from individuals who had natural infection by about 10-fold (Greaney et al., 2021). A
preprint published on BioRxiv suggested that the L452R mutation was “of significant adaptive value
to SARS-CoV-2 and, apparently, the positive selection for this mutation became particularly strong
only recently, possibly reflecting viral adaptation to the containment measures or increasing
population immunity” (Tchesnokova et al., 2021).
 
The B.1.617 variant was first identified in India in October 2020. There is no official data to indicate
the prevalence of the B.1.617 variant in India. However, it was estimated that the prevalence of
B.1.617 could be over 60% in India (Bloomberg (https://www.bloombergquint.com/coronavirus-
outbreak/india-has-a-double-mutant-virus-variant-should-we-be-worried)). As of April 27th, the
B.1.617 variant has been reported in more than 17 countries (WHO, 2021).
 
The variant has not been declared as a VOC, but a variant of interest (VOI). An VOI refers to “A
variant with specific genetic markers that have been associated with changes to receptor binding,
reduced neutralization by antibodies generated against previous infection or vaccination, reduced
efficacy of treatments, potential diagnostic impact, or predicted increase in transmissibility or
disease severity”, while a VOC is defined as “A variant for which there is evidence of an increase in
transmissibility, more severe disease (e.g., increased hospitalizations or deaths), significant
reduction in neutralization by antibodies generated during previous infection or vaccination,
reduced effectiveness of treatments or vaccines, or diagnostic detection failures” [US Centers for
Disease Control and Prevention (CDC) (https://www.cdc.gov/coronavirus/2019-ncov/cases-
updates/variant-surveillance/variant-info.html#Interest)].
 
There lacks hard evidence to establish whether the B.1.617 variant is more transmissible, causes
more severe disease, or increases the risk of reinfection. Preliminary modelling by WHO (2021)
indicated that the B.1.617 variant had a higher growth rate than other circulating lineages in India,
and B.1.617 might possess increased transmissibility (Detailed data not shown by WHO).
 
There is also little data indicating the efficacy or effectiveness of current licensing COVID-19 vaccines
against the B.1.617 variant. On April 20th, the Health Ministry of Israel claimed that "The impression
is that the Pfizer vaccine has efficacy against it, albeit a reduced efficacy" (Reuters
(https://www.reuters.com/world/india/israel-logs-indian-covid-19-variant-sees-some-vaccine-
efficacy-against-it-2021-04-20/?
taid=607e8b3dc18bb900010d3273&utm_campaign=trueAnthem:+Trending+Content&utm_medium=trueAnt
On April 23rd, an In vitro study posted on BioRxiv found that the B.1.671 variant could be neutralized
by the convalescent sera from people who either had a natural SARS-CoV-2 infection or received the
Covaxin vaccine (a whole-virion inactivated vaccine developed by an Indian pharmaceutical company
-- Bharat Biotech) against COVID-19 (Yadav et al., 2021).
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Closing Remark
 
First, in this OE Original, we examined emerging evidence with regard to three COVID-19 variants of
concern (VOCs, including B.1.1.7, B.1.351, and P.1). Current evidence supports that all three VOCs
result in an increased transmissibility. However, there still lacks clear evidence to determine whether
the VOCs are associated with increased disease severity or reinfection risk (Table 1).
 
More importantly, we asked the most critical question in this OE Original:
 
Can we still rely on current COVID-19 vaccines to protect us from the SARS-CoV-2 VOCs?
 
Unknowns and uncertainty remain. Current available evidence suggests that the Pfizer and
AstraZeneca vaccines are effective against the B.1.1.7 variant in preventing symptomatic COVID-19
cases while the AstraZeneca vaccine might be less effective in the prevention of asymptomatic
infection with the B.1.1.7 variant. Evidence on whether there is a loss in efficacy or effectiveness of
the Pfizer vaccine against B.1.351 was contradicting; however, two RCTs investigating two adenovirus
vector-based vaccines (i.e., AstraZeneca and Jessen vaccines) suggest a loss in vaccine efficacy in
preventing mild-to-moderate COVID-19 cases caused by B.1.351. There was no loss found for the
Jessen vaccine in the prevention of severe-to-critical COVID-19 cases. There is little evidence for the
P.1 variant or the Moderna vaccine.
 
Finally, we presented what we had known so far about the “double mutant” (B.1.671), which was
originally identified in India. Overall, evidence is very scarce. Based on very limited evidence, the
B.1.671 variant seems to result in a reduced efficacy for the Pfizer vaccine; however, it was was also
shown that the B.1.671 variant could be neutralized by the convalescent sera from people who either
had a natural SARS-CoV-2 infection or received the Covaxin vaccine.
 
To conclude, as a “new” COVID-19 pandemic driven by SARS-CoV-2 VOCs is inevitably coming, more
evidence assessing their impact on the efficacy/effectiveness of COVID-19 vaccines is urgently
needed.
 
 
 
References
 
Bernal, J. L., et al. (2021). Early effectiveness of COVID-19 vaccination with BNT162b2 mRNA vaccine and
ChAdOx1 adenovirus vector vaccine on symptomatic disease, hospitalisations and mortality in older adults in
England. medRxiv, 2021.2003.2001.21252652. doi:10.1101/2021.03.01.21252652
Chen, C., et al. (2021). Quantification of the spread of SARS-CoV-2 variant B.1.1.7 in Switzerland. medRxiv,
2021.2003.2005.21252520. doi:10.1101/2021.03.05.21252520
Cherian, S., et al. (2021). Convergent evolution of SARS-CoV-2 spike mutations, L452R, E484Q and P681R, in the
second wave of COVID-19 in Maharashtra, India. bioRxiv, 2021.2004.2022.440932.
doi:10.1101/2021.04.22.440932
Coutinho, R. M., et al. (2021). Model-based estimation of transmissibility and reinfection of SARS-CoV-2 P.1
variant. medRxiv, 2021.2003.2003.21252706. doi:10.1101/2021.03.03.21252706
Davies, N. G., et al. (2021). Estimated transmissibility and impact of SARS-CoV-2 lineage B.1.1.7 in England.
Science, 372(6538), eabg3055. doi:10.1126/science.abg3055
Emary, K. R. W., et al. (2021). Efficacy of ChAdOx1 nCoV-19 (AZD1222) vaccine against SARS-CoV-2 variant of
concern 202012/01 (B.1.1.7): an exploratory analysis of a randomised controlled trial. The Lancet, 397(10282),
1351-1362. doi:10.1016/S0140-6736(21)00628-0

 (/)

https://myorthoevidence.com/


5/5/2021 COVID-19 Variants of Concern and Variants of Interest: What’s the Evidence?

https://myorthoevidence.com/Blog/Show/126?vgo_ee=s2oiXrKrkTakIjfIrnJ2PtE%2BkBUIVIipeuvLV6m8%2BDA%3D 9/11

Faria, N. R., et al. (2021). Genomics and epidemiology of the P.1 SARS-CoV-2 lineage in Manaus, Brazil. Science,
eabh2644. doi:10.1126/science.abh2644
Frampton, D., et al. (2021). Genomic characteristics and clinical effect of the emergent SARS-CoV-2 B.1.1.7
lineage in London, UK: a whole-genome sequencing and hospital-based cohort study. The Lancet Infectious
Diseases. doi:10.1016/S1473-3099(21)00170-5
Graham, M. S., et al. (2021). Changes in symptomatology, reinfection, and transmissibility associated with the
SARS-CoV-2 variant B.1.1.7: an ecological study. The Lancet Public Health, 6(5), e335-e345. doi:10.1016/S2468-
2667(21)00055-4
Greaney, A. J., et al. (2021). Comprehensive mapping of mutations in the SARS-CoV-2 receptor-binding domain
that affect recognition by polyclonal human plasma antibodies. Cell host & microbe, 29(3), 463-476.e466.
doi:10.1016/j.chom.2021.02.003
Hall, V. J., et al. (2021). COVID-19 vaccine coverage in health-care workers in England and effectiveness of
BNT162b2 mRNA vaccine against infection (SIREN): a prospective, multicentre, cohort study. The Lancet.
doi:10.1016/S0140-6736(21)00790-X
Haas, EJ., et al. (2021). Nationwide Vaccination Campaign with BNT162b2 in Israel Demonstrates High Vaccine
Effectiveness and Marked Declines in Incidence of SARS-CoV-2 Infections and COVID-19 Cases, Hospitalizations,
and Deaths. Available at SSRN: https://ssrn.com/abstract=3811387 (https://ssrn.com/abstract=3811387)
Hoffmann, M., et al. (2021). SARS-CoV-2 variants B.1.351 and P.1 escape from neutralizing antibodies. Cell,
184(9), 2384-2393.e2312. doi:https://doi.org/10.1016/j.cell.2021.03.036
(https://doi.org/10.1016/j.cell.2021.03.036)
Inglesby, T. V. (2020). Public Health Measures and the Reproduction Number of SARS-CoV-2. JAMA, 323(21),
2186-2187. doi:10.1001/jama.2020.7878
Jones, N. K., et al. (2021). Single-dose BNT162b2 vaccine protects against asymptomatic SARS-CoV-2 infection.
Elife, 10. doi:10.7554/eLife.68808
Kustin, T., et al. (2021). Evidence for increased breakthrough rates of SARS-CoV-2 variants of concern in
BNT162b2 mRNA vaccinated individuals. medRxiv, 2021.2004.2006.21254882. doi:10.1101/2021.04.06.21254882
Lindstrøm, J. C., et al. (2021). Increased transmissibility of the B.1.1.7 SARS-CoV-2 variant: Evidence from
contact tracing data in Oslo, January to February 2021. medRxiv, 2021.2003.2029.21254122.
doi:10.1101/2021.03.29.21254122
Madhi, S. A., et al. (2021). Efficacy of the ChAdOx1 nCoV-19 Covid-19 Vaccine against the B.1.351 Variant. New
England Journal of Medicine. doi:10.1056/NEJMoa2102214
Pritchard, E., et al. (2021). Impact of vaccination on SARS-CoV-2 cases in the community: a population-based
study using the UK’s COVID-19 Infection Survey. medRxiv, 2021.2004.2022.21255913.
doi:10.1101/2021.04.22.21255913
Sadoff, J., et al. (2021). Safety and Efficacy of Single-Dose Ad26.COV2.S Vaccine against Covid-19. New England
Journal of Medicine. doi:10.1056/NEJMoa2101544
Shrotri, M., et al. (2021). Vaccine effectiveness of the first dose of ChAdOx1 nCoV-19 and BNT162b2 against
SARS-CoV-2 infection in residents of Long-Term Care Facilities (VIVALDI study). medRxiv,
2021.2003.2026.21254391. doi:10.1101/2021.03.26.21254391
Tchesnokova, V., et al. (2021). Acquisition of the L452R mutation in the ACE2-binding interface of Spike protein
triggers recent massive expansion of SARS-Cov-2 variants. bioRxiv, 2021.2002.2022.432189.
doi:10.1101/2021.02.22.432189
Volz, E., et al. (2021). Assessing transmissibility of SARS-CoV-2 lineage B.1.1.7 in England. Nature.
doi:10.1038/s41586-021-03470-x
WHO. (2021). Weekly epidemiological update on COVID-19 - 27 April 2021. Retrieved from
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---27-april-2021
(https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---27-april-
2021)
Yadav, P. D., et al. (2021). Neutralization of variant under investigation B.1.617 with sera of BBV152 vaccinees.
bioRxiv, 2021.2004.2023.441101. doi:10.1101/2021.04.23.441101
 
 

 (/)

https://ssrn.com/abstract=3811387
https://doi.org/10.1016/j.cell.2021.03.036
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---27-april-2021
https://myorthoevidence.com/


5/5/2021 COVID-19 Variants of Concern and Variants of Interest: What’s the Evidence?

https://myorthoevidence.com/Blog/Show/126?vgo_ee=s2oiXrKrkTakIjfIrnJ2PtE%2BkBUIVIipeuvLV6m8%2BDA%3D 10/11

OE PLUS SERVICES
Pricing (/Pricing)
Help and Contact (/About/Help)

COMPANY

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please Login or Join to leave comments.

3228 South Service Road, Suite 206 
Burlington, Ontario L7N 3H8 Canada
(https://goo.gl/maps/ojyKiEm8BEM2)
1-289-337-5717 (tel:1-289-337-5717)

ACE Reviews
(/Search/?
AceReportType=Ac
Conference Series
(/AceReports/Confe
Evidence Series
(/AceReports/Evide
Interviews
(/Search/?
HasInterview=true)

About (/About)
Process
(/About/Process
Partners
(/about/partner

 (/)

https://myorthoevidence.com/Pricing
https://myorthoevidence.com/About/Help
https://goo.gl/maps/ojyKiEm8BEM2
tel:1-289-337-5717
https://myorthoevidence.com/Search/?AceReportType=AceReview
https://myorthoevidence.com/AceReports/Conferences
https://myorthoevidence.com/AceReports/EvidenceSeries
https://myorthoevidence.com/Search/?HasInterview=true
https://myorthoevidence.com/About
https://myorthoevidence.com/About/Process
https://myorthoevidence.com/about/partners
https://myorthoevidence.com/


5/5/2021 COVID-19 Variants of Concern and Variants of Interest: What’s the Evidence?

https://myorthoevidence.com/Blog/Show/126?vgo_ee=s2oiXrKrkTakIjfIrnJ2PtE%2BkBUIVIipeuvLV6m8%2BDA%3D 11/11

info@myorthoevidence.com
(mailto:info@myorthoevidence.com)

OrthoEvidence)(http://twitter.com/#!/orthoevidence)(http://www.linkedin.com/company/orthoevidence-
inc-)

(https://www.instag

Terms of Service and Conditions (/Terms) | Privacy Policy (/privacy) | Cookies Policy (/Cookies) | Disclaimer (/Disclaimer)

© 2021 OrthoEvidence Inc.
All Rights Reserved.

 (/)

mailto:info@myorthoevidence.com
https://www.facebook.com/OrthoEvidence
http://twitter.com/#!/orthoevidence
http://www.linkedin.com/company/orthoevidence-inc-
https://www.instagram.com/myorthoevidence/
https://myorthoevidence.com/Terms
https://myorthoevidence.com/privacy
https://myorthoevidence.com/Cookies
https://myorthoevidence.com/Disclaimer
https://myorthoevidence.com/

