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With the emergence of novel lineages that 
increase transmissibility and reduce the 
efficacy of vaccines, the severe acute re-
spiratory syndrome coronavirus 2 (SARS-
CoV-2) pandemic is entering a new and 
dangerous phase. One of the first lineages 
of concern recognized was B.1.1.7 (also 
known as VOC-202012/01 and 501Y.V1), 
initially reported in the United Kingdom 
(UK) in September 2020. B.1.1.7 has risen 
quickly in prevalence across multiple in-
dependent regions [1] and appears to be 
approximately 50% more transmissible 
than most other SARS-CoV-2 genotypes 
[2–4], a finding that has prompted inten-
sified lockdown measures within the UK 
and travel restrictions in many countries. 
Preliminary evidence suggests that cur-
rent vaccines and neutralizing antibodies 
remain similarly effective against B.1.1.7, 
in contrast to B.1.351 and P.1, where their 
effects appear partially attenuated [6–8].

B.1.1.7 contains 17 mutations that af-
fect the amino acid sequence of SARS-
CoV-2 proteins, including 14 single 
amino acid mutations and 3 deletions [1]. 
One of these mutations results in a dele-
tion of amino acids 69 and 70 in the Spike 

(S) protein. Although not believed to be 
the cause of increased transmissibility, 
this deletion interferes with the primer/
probe binding for the S gene target in 
the Thermo taqpath assay, termed S gene 
target failure (SGTF). Thus, SGTF can be 
used as a proxy for B.1.1.7 lineage if the 
prevalence of B.1.1.7 is high (other lin-
eages also contain S:69–70 deletions and 
may cause SGTF). This represents a for-
tuitous coincidence and an efficient way 
to monitor and study the B.1.1.7 variant 
because whole-genome sequencing is 
a far more laborious and slow process. 
In this issue of The Journal of Infectious 
Diseases, Kidd et al, working as a part of 
the NHS Lighthouse network, investi-
gated potential differences in viral shed-
ding between variants circulating in the 
UK, with SGTF as a proxy for B.1.1.7 vir-
uses. The authors found that viruses with 
SGTF had a lower cycle threshold (Ct) on 
quantitative real-time polymerase chain 
reaction (PCR). Cycle threshold is in-
versely correlated with viral load, so this 
indicates that patients with SGTF have 
a higher nasopharyngeal viral load than 
patients with non-SGTF viruses. Given 
the high prevalence of B.1.1.7 at the time 
of sampling, they attribute this effect to 
B.1.1.7.

What are the implications of this 
finding? A  higher viral load in B.1.1.7 
patients could provide a mechanism for 
the increased transmissibility of B.1.1.7. 
However, a major limitation of the current 

study is that the proportion of non-B.1.1.7 
lineages with SGTF in their sample is un-
known because viral sequencing was not 
performed, and there are non-B.1.1.7 
variants that also have SGTF. The au-
thors cite data suggesting that B.1.1.7 was 
highly prevalent at the time and place 
of their sampling (comprising approxi-
mately 80% of the SGTFs) and, therefore, 
argue that SGTF is an effective marker 
for B.1.1.7 in their study sample. Indeed, 
the fact that a subset of the SGTF group 
is made up of non-B.1.1.7 variants makes 
the observed Ct differences between the 
SGTF and non-SGTF groups even more 
impressive. During PCR, there is an ap-
proximate doubling of template material 
during each cycle, so a difference of 1 Ct 
approximately corresponds to a 2-fold 
difference in starting material. The me-
dian Ct difference between the SGTF and 
non-SGTF samples was approximately 4 
Cts, representing approximately 16-fold 
higher viral shedding in the SGTF cases. 
This is a large difference that could cer-
tainly have consequences for the risk of 
transmission or disease severity. Viral 
load has been associated with adverse 
outcomes in multiple studies [9–11], al-
though a causal link is not established.

The published experiments appear 
technically sound and demonstrate a 
consistent, strong effect that is biologic-
ally plausible. The authors have excluded 
several potential technical artifacts re-
lated to PCR while acknowledging that 
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their findings are preliminary and must 
be repeated by other investigators before 
the evidence is definitive. The single-
site, case-control design carried out in a 
single laboratory could be affected by un-
measured technical and epidemiological 
confounding, including the timing be-
tween infection and testing. These limi-
tations are understandable given the 
circumstances, and the authors should 
be commended for publishing critical 
data in close to real time during a pan-
demic. Future studies should expand on 
the work of Kidd et al by analyzing lon-
gitudinal data from individual patients 
and conduct hypothesis-directed experi-
mental studies in animal models.

If the association between B.1.1.7 and in-
creased viral load is substantiated by other 
studies, a related question is which of the mu-
tations in B.1.1.7 is responsible for this effect. 
Much speculation has centered around the 
Spike N501Y substitution, which increases 
affinity of a critical site at the binding site be-
tween Spike and the human ACE2 receptor 
[12], and it appears to have occurred via con-
vergent evolution in multiple emerging lin-
eages (including B.1.351 and P.1). However, 
it is important not to jump to conclusions 
and to study the individual mutations indi-
vidually and in combination. The patterns of 
recurrent mutations, especially involving the 
triad of Spike mutations N501Y, E484K, and 
K417 found in B.1.351 and P.1, suggest that 
these mutations may not be statistically or 
functionally independent.

The emergence of B.1.1.7 and its as-
sociated mutations is reminiscent of the 
earlier studies of lineages that emerged 
in January 2020 and contain an aspartic 
acid to glycine substitution at position 
614 of Spike (D614G) [13, 14]. Several 
studies showed that D614G may be as-
sociated with a higher nasopharyngeal 
SARS-CoV-2 viral load [13, 15, 16], but 
the effect is much smaller (1–3 Cts) com-
pared to that which Kidd et al observed 
for SGTF. If the mechanism of transmis-
sibility in both cases is increased viral 
load, then the B.1.1.7 lineage may have a 
larger impact on SARS-CoV-2 epidemi-
ology than D614G.

The work of Kidd et al is a critical first 
step in understanding the unique pheno-
typic properties of the B.1.1.7 lineage and 
their consequences for the ongoing pan-
demic. This report also serves as a testa-
ment to the quality of the UK’s genomic 
surveillance system and connected labora-
tory network, which is a model for the rest 
of the world. As viral evolution continues 
to shape the SARS-CoV-2 pandemic in 
profound and concerning ways, there is 
an urgent need to increase the scope and 
speed of genomic surveillance and to 
understand the phenotypic properties of 
emerging viral genetic variation.

While we await additional studies on 
the relationship of emerging lineages 
and viral phenotypes, clinicians, scien-
tists, public health officials, and policy 
makers should begin to consider the con-
sequences of viral lineages with evolving 
phenotypes. Variants with increased 
transmissibility reinforce the import-
ance of continued public health vigi-
lance and infection prevention measures. 
Furthermore, the emergence of these 
variants in multiple parts of the world 
highlights the need for universal vaccine 
accessibility, including in developing re-
gions, because uncontrolled infection 
anywhere constitutes a potential risk to 
vaccine efficacy everywhere.

Notes

Acknowledgments. This work was 
funded by the Doris Duke Charitable 
Foundation (Grant Number 2019123; to 
J. E. L.).

Potential conflicts of interest. J.E.L. 
reports consultant fees from Sherlock 
Biosciences, unrelated to this work. All 
other authors: No reported conflicts of 
interest. All authors have submitted the 
ICMJE Form for Disclosure of Potential 
Conflicts of Interest. 

References

1. Rambaut A, Loman N, Pybus O, et al; 
on behalf of COVID-19 Genomics 
Consortium UK (CoG-UK). Prelimi-
nary genomic characterisation of 
an emergent SARS-CoV-2 lineage 

in the UK defined by a novel set of 
spike mutations. Available at: https://
virological.org. Accessed 2 February 
2021.

2. Volz  E, Mishra  S, Chand  M, et  al. 
Transmission of SARS-CoV-2 
Lineage B. 1.1. 7 in England: insights 
from linking epidemiological and ge-
netic data [preprint]. medRxiv 2021; 
2020–2012.

3. Davies  NG, Barnard  RC, Jarvis  CI, 
et  al. Estimated transmissibility and 
severity of novel SARS-CoV-2 variant 
of concern 202012/01 in England. 
medRxiv 2020

4. Leung  K, Shum  MH, Leung  GM, 
Lam TT, Wu JT. Early transmissibility 
assessment of the N501Y mutant 
strains of SARS-CoV-2 in the United 
Kingdom, October to November 
2020. Euro Surveill 2021; 26. 

5. Muik  A, Wallisch  A-K, Sänger  B, 
et  al. Neutralization of SARS-
CoV-2 lineage B.1.1.7 pseudovirus by 
BNT162b2 vaccine–elicited human 
sera. Science 2021 

6. Wibmer  CK, Ayres  F, Hermanus  T, 
et al. SARS-CoV-2 501Y. V2 escapes 
neutralization by South African 
COVID-19 donor plasma [preprint]. 
BioRxiv. 2021

7. Wu  K, Werner  AP, Moliva  JI, et  al. 
Edwards DK.  mRNA-1273 vac-
cine induces neutralizing antibodies 
against spike mutants from global 
SARS-CoV-2 variants [preprint]. 
bioRxiv 2021

8. Naveca F, da Costa C, Nascimento V, 
et  al. SARS-CoV-2 reinfection 
by the new variant of concern 
(VOC) P.  1 in Amazonas, Brazil. 
SARS-CoV-2 reinfection by the 
new variant of Concern (VOC) 
P. Available at: https://virological.
org/t/sars-cov-2-reinfection-by-the-
new-variant-of-concern-voc-p-1-
in-amazonas-brazil/596. Accessed 2 
February 2021.

9. Pujadas  E, Chaudhry  F, McBride  R, 
et al. SARS-CoV-2 viral load predicts 
COVID-19 mortality. Lancet Respir 
Med 2020; 8:e70.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/223/10/1663/6134353 by guest on 16 August 2022

https://virological.org
https://virological.org
https://virological.org/t/sars-cov-2-reinfection-by-the-new-variant-of-concern-voc-p-1-in-amazonas-brazil/596
https://virological.org/t/sars-cov-2-reinfection-by-the-new-variant-of-concern-voc-p-1-in-amazonas-brazil/596
https://virological.org/t/sars-cov-2-reinfection-by-the-new-variant-of-concern-voc-p-1-in-amazonas-brazil/596
https://virological.org/t/sars-cov-2-reinfection-by-the-new-variant-of-concern-voc-p-1-in-amazonas-brazil/596


EDITORIAL COMMENTARY • jid 2021:223 (15 May) • 1665

10. Fajnzylber  J, Regan  J, Coxen  K, 
et al.; Massachusetts Consortium for 
Pathogen Readiness. SARS-CoV-2 
viral load is associated with increased 
disease severity and mortality. Nat 
Commun 2020; 11:5493.

11. Magleby  R, Westblade  LF, 
Trzebucki  A, et  al. Impact of SARS-
CoV-2 viral load on risk of intubation 
and mortality among hospitalized pa-
tients with coronavirus disease 2019. 
Clin Infect Dis 2020

12. Starr  TN, Greaney  AJ, Hilton  SK, 
et  al. Deep mutational scanning of 

SARS-CoV-2 receptor binding do-
main reveals constraints on folding 
and ACE2 binding. Cell 2020; 
182:1295–310.e20.

13. Korber  B, Fischer  WM, 
Gnanakaran  S, et  al.; Sheffield 
COVID-19 Genomics Group. 
Tracking changes in SARS-CoV-2 
spike: evidence that D614G increases 
infectivity of the COVID-19 Virus. 
Cell 2020; 182:812–27.e19.

14. Yurkovetskiy  L, Wang  X, Pascal  KE, 
et al. Structural and functional anal-
ysis of the D614G SARS-CoV-2 spike 

protein variant. Cell 2020; 183:739–
51.e8.

15. McNamara  RP, Caro-Vegas  C, 
Landis  JT, et  al. High-density 
amplicon sequencing identifies com-
munity spread and ongoing evolu-
tion of SARS-CoV-2 in the Southern 
United States. Cell Rep 2020; 
33:108352.

16. Lorenzo-Redondo  R, Nam  HH, 
Roberts  SC, et  al. A clade of SARS-
CoV-2 viruses associated with lower 
viral loads in patient upper airways. 
EBioMedicine 2020; 62:103112.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/223/10/1663/6134353 by guest on 16 August 2022


