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Infection with influenza B virus (IBV) accounts for around
a quarter of the annual influenza burden. Influenza vac-
cine composition is reconsidered bi-annually to account
for continuous antigenic drift in the haemagglutinin
protein. The co-circulation of two antigenically distinct
lineages of IBV, referred to as B/Victoria/2/1987 and
B/Yamagata/16/1988 lineages (hereafter B/Victoria
and B/Yamagata), has driven the development and appli-
cation of a quadrivalent influenza vaccine (QIV). With
circulation of IBV only in humans and no established
animal reservoir’, high vaccination coverage that induces
broad immune protection provides a potential pathway to
eradication of IBV. The considerable reductions of influ-
enza circulation globally due to COVID-19 may have
already precipitated the extinction of the B/Yamagata
lineage.

Global disappearance of B/Yamagata viruses
during the COVID-19 pandemic
Influenza virus detections dropped dramatically from
April 2020 (FIC. 1), with a ~99% reduction compared with
previous years despite roughly similar levels of testing’.
Behavioural changes (social distancing, mask wearing and
hygiene measures) and travel and movement restrictions
are thought to be the major factors driving the reduc-
tion in influenza incidence, which was also observed for
other common respiratory infections such as respira-
tory syncytial virus’. The genetic diversity of influenza
viruses has also dramatically diminished (Supplementary
Fig. 1). The number of clades detected has fallen for both
influenza A(H3N2) and A(H1N1) subtypes, and, simi-
larly, diversity has diminished for the B/Victoria lineage.
Although most IBV cases are not routinely subtyped into
the two lineages, only very few B/Yamagata cases (none
with successful virus isolation or sequencing) have been
reported globally in 2021 (31 cases in FluNet as of 27 July
2021; Supplementary Table 1), and, since March 2020, no
B/Yamagata viruses have been isolated or sequenced.
Has the B/Yamagata lineage gone for good, or merely
gone into hiding? While the global dominance of the
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The SARS-CoV-2 pandemic has seen a notable global reduction in influenza cases of both
influenza A and B viruses. In particular, the B/Yamagata lineage has not been isolated from

April 2020 to August 2021, suggesting that this influenza lineage may have become extinct, which
may provide opportunities for improving availability and effectiveness of influenza vaccines.

B/Victoria and B/Yamagata lineages seems to alternate in
recent years (Supplementary Fig. 2), IBV lineages have
been known to periodically enter a state of ‘dormancy’
for long time intervals. For example, during the 1990s
the B/Victoria lineage was mostly undetected glob-
ally, except for an outbreak in Asia, but subsequently
dominated global IBV isolates in the early 2000s".

Epidemiology and evolution of B/Yamagata
viruses

The stark reduction in global prevalence of B/Yamagata
viruses compared with the other lineages may indi-
cate an inherent vulnerability of this lineage. Indeed,
B/Yamagata viruses have a lower effective reproductive
number than B/Victoria viruses, and B/Yamagata epi-
demics have a slower initial growth phase with shorter
transmission chains than B/Victoria epidemics’. This
may make B/Yamagata more vulnerable to break-
downs in onward transmission, especially in the con-
text of social distancing and movement restrictions.
Furthermore, although multiple B/Yamagata clades can
co-circulate for extended periods, previously long-lived
clades went extinct®’. Although the precise factors that
drive B/Yamagata clades into extinction are unknown,
the frequency of such extinctions suggests an intrinsic
volatility in global B/Yamagata circulation. Lastly, as
B/Victoria prevalence has been increasing since 2019,
B/Yamagata may have already been at a low prevalence
cycle at the beginning of the pandemic.

The global circulation patterns of influenza viruses
have been associated with age-specific patterns of infec-
tion, whereby infection of adults, who are more likely
to travel than children, correlates with greater global
spread®. School-aged children and adolescents are more
frequently infected with B/Victoria viruses, whereas
adults over the age of 25 years are more frequently
infected with B/Yamagata viruses®. Consistently, in
2008-2019, B/Yamagata viruses demonstrated greater
global movement than B/Victoria viruses’. The reduc-
tion in global mobility due to the COVID-19 pandemic
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Fig. 1| Circulation of influenza viruses before and during the COVID-19 pandemic.
Globalinfluenza virus sequences from the GISAID database with collection dates from
September 2019 to 6 August 2021 illustrate a reduction of influenza virus detection and
potential extinction of B/Yamagata during the COVID-19 pandemic (shaded).

may have contributed to low distribution and seeding of
B/Yamagata. Overall, the temporal and intrinsic epide-
miology of B/Yamagata viruses may have rendered them
particularly vulnerable to this effect.

From 2017, circulating B/Yamagata viruses have all
been from a single lineage (clade 3A), whereas several
lineages existed before. Although this clade has diversi-
fied at the genomic level, and even acquired amino acid
substitution in haemagglutinin, these have not resulted
in significant antigenic changes to necessitate updating
the B/Yamagata vaccine component since 2015 (REFS®).
Therefore, although B/Yamagata viruses have continued
to evolve genetically, they remain antigenically con-
served in the haemagglutinin protein in recent years.
Thus, the onset of the COVID-19 pandemic coinciding
with a period of low incidence and low antigenic diver-
sity, coupled with prolonged use of a well-matched influ-
enza vaccine, may have enabled massive suppression of
B/Yamagata during the pandemic. However, as sampling
and sequencing is not comprehensive, it is difficult to
distinguish with certainty between lack of detection and
true extinction.

Implications for vaccines

The potential extinction of one of the circulating seasonal
IBV lineages creates a dilemma for the vaccine strain
recommendation, with two possible alternative strategies.
First, returning to vaccines with two IAV strains and a
B/Victoria strain could increase the available doses for
global distribution (from ~500 million QIV doses to
~700 million doses of a trivalent vaccine’). The second
possibility is including two A(H3N2) candidate viruses in

a QIV, as the divergence and co-circulation of A(H3N2)
sub-clades often makes vaccine strain selection challeng-
ing. The inclusion of two A(H3N2) viruses should give
greater antigenic coverage, in principle, although direct
data for this are currently lacking and clinical trials would
be needed with substantial cost. Furthermore, the inclu-
sion of two A(H3N2) strains will be challenging with
respect to the current registered potency assay, as the
single radial immunodiffusion assay uses polyclonal sera,
which may not distinguish between alternate A(H3N2)
virus clades. Thus, alternative potency assays that use
strain-specific reagents will be required.

Summary

Epidemiological and evolutionary characteristics of
B/Yamagata viruses, combined with suppressive condi-
tions of the COVID-19 pandemic, may have facilitated
strong suppression of global B/Yamagata circulation and
the potential extinction of this lineage. While time will
tell whether the B/Yamagata lineage is gone for good,
elimination of one of the four current vaccine targets
would have favourable implications for annual influenza
vaccine reformulation, with opportunities for rational
rethinking of optimal strategies to further reduce global
influenza burden.
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