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Epidemiology

Summary of 2011/12 season

Influenza activity from September 2011 o August 2012 in Japan

Influenza activity based on the case number per sentinel hospital at every
week in 2011/12 season was relatively higher than usual seasons. The activity
peaked at weeks 5~6, 2012 with 43 patients per week in a sentinel. This was
the second large activity in previous 10 seasons.

Cumulative number of patients was estimated 16.7 millions. Of those, 0-9
years old age group was 43% in total and 10-14 years old age group was 16%.
As of September 6, 2012, total 5,427 virus isolates and 1,742 positive cases by
PCR (5 for H1pdmO09, 1412 for H3, and 325 for B) were reported in Japan. Of
those isolates, the majority was A(H3N2) viruses (68% in total) and B was 32%
in total isolates. A(H1N1)pdmO9 viruses were only sporadically detected in the
entire region of Japan ( 9 isolates ).

Of B virus, both B/Victoria- and B/Yamagata-lineage viruses were cocirculated
with the relative proportion of 2:1.

Detection of antiviral resistant viruses:

As of September 2012, 11 A(H1IN1)pdm09, 362 A(H3N2) and 387 B viruses
isolated in Japan, Lao PDR, Taiwan, China, Korea, Nepal and Mongolia were
subjected to the susceptibility assay of 4 neuraminidase inhibitors (NAIs:
oseltamivir, zanamivir, peramivir, and laninamivir).

Criteria of the susceptibility to NAIs are adapted to the recommendations
issued by WHO Expert Working Group on Surveillance of Antiviral
Susceptibility for the GISRS (June 28-29, WHO-HQ, Geneva).

All A(H1N1)pdmO9 viruses tested exhibited sensitive (terms as “normal
inhibition”) to 4 NAls.

One A(H3N2) virus isolated in June 2012 in Japan showed highly resistant to
oseltamivir, peramivir and zanamivir. The virus and its original clinical
specimen possessed R292K substitution in the NA protein. The clinical
specimen was collected from a hospitalized patient just before prescription of
antiviral(s); however, her precise prescription history at initial clinic before
hospitalization was unknown. Clinical information of the patient after
treatment of antiviral(s) is investigated.

One Mongolian B virus showed reduced susceptibility (terms as “reduced
inhibition”) to peramivir. The virus possessed H273Y substitution in the NA
protein.



A(H1N1)pdmO09 virus

Antigenic analyses:
Only 7 A(HIN1)pdmO09 viruses isolated from December 2011 to April 2012
were available for hemagglutination inhibition (HI) tests. One virus,
A/Kumamoto-C/39/2011, possessed 1152V and G155E/G substitutions in the
antigenic site Sa of HA protein and showed 8~16-fold reduced HI titer against
homologous titers of the reference antisera.
Other viruses, particularly isolates after March, were well inhibited with
A/California/7/2009 and A/Narita/1/2009 ferret antisera.
In summary, most viruses tested are antigenically similar to current vaccine
strain A/California/7/2009. ‘

Phyvlogenetic analysis:
HA and NA genes:

+  Phylogenetic tree of ACHIN1)pdmO9 virus HA gene indicates genetic diversity
with 7 different clades. Recent viruses isolated after March 2012 tended to
form clade 6 (S185T) and 7 (S185T+A197T).

Phylogenetic tree of the NA gene is correlated well with that of HA gene and
majority of recent viruses fell into clade shared with T2411+N369K.

A(H3N2) viruses

Antigenic analysis:

- All ferret antisera in our reference serum panel are raised against
MDCK-grown reference viruses for precise evaluation of antigenic variation of
epidemic isolates, because in our previous HI assay ferret antisera raised
against egg-grown viruses poorly reacted with viruses isolated in MDCK cells.
The antisera used are; antisera of A/Mie/31/2011 (CL3B), A/Victoria/361/2011
(CL3C), A/Yamaguchi/72/2011 (CL3C), and A/Yamaguchi/77/2011 (CL6). To
compare HI profile of previous vaccine-like (A/Victoria/210/2009) group,
A/Niigata/403/2009 antiserum was included in the reference antiserum panel.
For antigenic cartography, A/Shizuoka/736/2009 and
A/Hunan-beihu/1313/2009 antisera were used.

Low reactors with 8-fold reduced HI titer to anti- A/Niigata/403/2009
antiserum were increased in the period of Mar-Aug 2012 than the period of
Sept 2011-Feb 2012, indicating that recent viruses are antigenically
distinguished from previous vaccine viruses A/Perth/16/2009 and
A/Victoria/201/2009.

Most recent viruses tested (isolation from February to June 2012) were well
inhibited with A/Victoria/361/2011 and other A/Victoria/361/2011-like antisera,



although isolates with 4-fold reduced HI titer against A/Victoria/361/2011
antiserum slightly increased after Mach 2012. A half of test viruses showed
8-fold reduced HI titer to homologous titer of A/Yamaguchi/72/2011 (CL3C)
antiserum.

In summary, the majority of recent viruses analyzed are antigenically closely
related to A/Victoria/361/2011.

Phylogenetic analysis
HA and NA genes:

- All test viruses fell into Victoria/208 clade in phylogenetic tree of HA gene.
Recent viruses isolated after March 2012 belonged either clade 3B (N1458) or
3C (S45N, T481) or 5 and 6 (D53N, Y94H, 1230V, E280A). Of those, the
majority was CL3B and 3C.

Phylogenetic tree of NA gene was correlated well with the HA gene.

B viruses

Antigenic and Phylogenetic analysis:

{Victoria-lineage)
All test viruses are mostly isolated from April to June 2012 and some isolates
in the early period of this season (Feb-Mar) are also included.
The majority of test viruses reacted well with MDCK-grown
B/Brisbane/60/2008 and our B/Brisbane/60/2008-like reference
(B/Sakai/43/2008 and B/Shizuoka/57/2011) ferret antisera. There were not
antigenic variants with 8-fold reduced HI titer to B/Brisbane/60/2008.
In summary, the recent viruses still retained similar antigenicity to vaccine
virus B/Brisbane/60/2008 in this lineage.

Clade 1 (N75K+N165K+S172P) in phylogenetic tree of HA gene can be
redesignated as subclade 1a and 1b. The majority of recent B/Victoria-lineage
viruses isolated after April 2012 tended to form subclade 1a.

Phylogenetic tree of NA gene was correlated well with the HA gene.

(Yamagata-lineage)
Ferret reference antiserum panel of B/Wisconsin/1/2010-like group (CL3)
consists of antisera against egg-grown (B/Wisconsin/1/2010,
B/Wisconsin/1/2010 BX-41A) and MDCK-grown (B/Wisconsin/1/2010,
B/Sakai/68/2009 and B/Sakai/36/2011) viruses. Antisera from CL2
(B/Kanagawa/37/2011) and old vaccine virus (B/Florida/4/2006) are also
included.
Since MDCK-grown B/Wisconsin/1/2010 virus (passage history:
C1/C1+MDCK?2) used for production of the antiserum possessed 196(N>>>S)
and 198(T=I) mixtures in the HA, it is likely that its HA partially loses the



glycosylation site at 196-198. The glycosylation site of egg-grown
B/Wisconsin/1/2010 (E3+1) was 196(D>N) and 198(T>>I) mixtures, suggesting
loss of glycans at the site. B/Wisconsin/1/2010 BX-41A (EX/E1+1) possessed
N196D and completely lost the glycans.

Most tested viruses reacted well with both MDCK-and egg-grown
B/Wisconsin/1/2010 antisera including B/Wisconsin/1/2010 BX-41A antiserum.
No different HI profile between MDCK-and egg-grown B/Wisconsin/1/2010
antisera was observed. This suggests that the presence and/or absence of
glycans at residues 196-198 of B/Wisconsin/1/2010 virus may not influence to
the HI reaction with MDCK-grown isolates.

Some of test viruses exhibited 4~8-fold reduced HI titers to homologous titer of
MDCK-grown B/Sakai/68/2009 and B/Sakai/36/2011 antisera, but those
reacted well with MDCK-grown B/Wisconsin/1/2010 antiserum within
2~4-fold differences of HI titer.

In summary, the majority of recent isolates are antigenically similar to
upcoming vaccine strain B/Wisconsin/1/2010 for 2012-13 Northern
Hemisphere and antiserum against vaccine production virus BX-41A inhibited
well recent isolates of B/Yamagata-lineage.

Phylogenetic tree of the HA and NA genes of B/Yamagata-lineage viruses was
quite similar and the majority of recent viruses fell into either clade 2 or 3.
The clade 2 and 3 viruses were cocirculated.
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Epidemiology of the 2012/13 season (until January, 2013)

Influenza activity from September 2012 to January 2013 in Japan
Influenza activity based on the weekly case number per sentinel hospital in
the 2012/13 season substantially started since the first week in 2013. This
was few weeks later than the last season, but the case numbers per week
increased sharply between the weeks 2 and 4 up to the level of 36.4 per
sentinel. Cumulative total case number until the week 4 was estimated 5.18
million.

Unlike usual age distribution of patients, 45% of total patients was in adult
group (between 20 and 59 year-old). The highest percentage was at the age
group of 5-9 (13.8%) and 30-39 years old (13.8%), followed by 20-29 (11.8%)
and 40-49 (11.8%) years old.

As of Feb. 7, 2013, total 1643 influenza A and B viruses were isolated and/or
detected by PCR. Of those viruses, the majority was A(H3N2) (91.2%) and a
small number of A(HIN1)pdmO09 (2.9%) and B (5.9%) were detected.

Of B virus, both B/Victoria- and B/Yamagata-lineage viruses cocirculated in a
similar proportion, 2.6% and 3.3%, respectively.

Detection of antiviral resistant viruses in 2012/13 season:

* During September 2012 —February 2013, 12 A(H1N1)pdm09, 86 A(H3N2)
and 28 B viruses isolated in Japan, China, and Laos were tested for
susceptibility to 4 neuraminidase (NA) inhibitors (oseltamivir, zanamivir,
peramivir, and laninamivir). Those viruses were also subjected to real-time
RT-PCR allelic determination (for A(HIN1)pdmO09) and to NA gene
sequencing for detection of mutations which correlate to the phenotype of
antiviral resistance.

* All viruses tested were sensitive (normal) to all 4 antivirals.

A(H1IN1)pdmO0S9 virus

Antigenic and Phylogenetic analyses:
Total 10 A(H1N1)pdmO09 viruses collected in Japan and China between
September 2012 and January 2013 were subjected to hemagglutination
inhibition (HI) tests for antigenic analysis.
The majority of test viruses (9 out of 10 viruses tested) reacted well with
A/California/7/2009 and an A/California/7-like reference (A/Narita/1/2009)
ferret antisera.
One virus, A/Shimane/72/2012, exhibited 4-fold lower HI titers to
A/California/7/2009 ferret antiserum. The virus contained mixed amino acid
sequences of K154E>K and G155G>E in the hemagglutinin (HA) protein.
Another virus, A/Saitama/88/2012, exhibited 16-fold lower HI titers to
egg-grown A/California/7/2009 and egg-grown A/Narita/1/2009 ferret
antisera. The virus acquired an amino acid replacement of G155E in the HA.
Phylogenetic analysis of the HA gene indicated genetic diversity into 8 clades.
The majority of recent viruses fell into either clade 6 or 7. A clade 6 reference



virus A/Bangladesh/2021/2012, which was provided by US-CDC, was used
for serology study.
An antigenic variant virus, A/Saitama/88/2012, fell into clade 8.
Phylogenetic tree of the NA gene was correlated well with that of HA gene,
but viruses in clade 6 divided into two groups with 1106V+N200S signature
amino acids and with no characteristic amino acids in NA gene.
Recent viruses fell into clades 6 and 7.

Conclusions:
The majority of A(H1IN1)pdmO09 viruses isolated since September 2012 is
antigenically closely related to current vaccine virus A/California/7/2009 and
belongs to either clade 6 or clade 7 in phylogenetic tree. There was not
different from the data for the VCM in September 2012.

A(H3N2) viruses

Antigenic and Phylogenetic analyses:
It was clear from the previous HI data provided by NIID and other WHO CCs
that ferret antisera raised against egg-grown A/Victoria/361/2011 vaccine
virus poorly reacted with most epidemic viruses isolated in MDCK cells.
Based on these observations well consistent among all WHO CCs, we omitted
ferret antisera raised against egg-grown reference viruses from our reference
antiserum panel of HI tests and used antisera against MDCK-grown
A/Victoria/361/2011 and recent representative viruses (A/Sapporo/125/2012
and A/Yamaguchi/30/2012) of Clade 3C.
Ferret antisera against MDCK cell-isolate of A/Victoria/361/2011 reacted well
with the majority (97.8%) of recent A(H3N2) viruses isolated in MDCK cells
at similar HI titers to the homologous virus, despite an increasing tendency of
proportion of viruses showing 4-fold lower HI titer to A/Victoria/361/2011
ferret antiserum, i.e., 20% during Mach — August 2012 vs 51% during
September 2012- February 2013.
To confirm whether proportion of viruses showing 4-fold lower HI titer to
A/Victoria/361/2011 ferret antiserum has actually increased or is in the
deviation due to the reactivity of ferret antiserum prepared by NIID, the
ferret antiserum of NIID was distributed to all WHO CCs to compare the HI
profiles in their HI tests. The results reported by CDC were indicated that HI
reaction profiles using NIID ferret antiserum were quite similar to those
using CDC ferret antiserum, suggesting that an increasing tendency of
proportion of viruses showing 4-fold lower HI titer to A/Victoria/361/2011 was
not precisely confirmed.
The viruses with 8-fold lower HI titers to A/Victoria/361/2011 ferret
antiserum was 2.2% in total viruses tested.
All recent Japanese viruses tested possessed N145S substitution in HA
protein exclusively and fell into clade 3C. Some of viruses in the N145S
subclade formed a cluster with R142G+T128A substitutions and they lost a
potential glycosylation site. Antigenic difference was not observed among
viruses belonging to the different subclades.



Serology antigen viruses were chosen from the N145S subclade viruses

A/Hawaii/22/2012, A/Texus/50/2012, A/Sapporo/125/2012 in addition to

A/Victoria/361/2011, while A/Yamaguchi/30/2012 was chosen for the subclade

R142G+T128A antigen reference virus.

Phylogenetic tree of NA gene correlated well with that of HA gene and all test

viruses fell into D93G clade (corresponds to clade 3C of HA tree).
Conclusions:

Most viruses tested were antigenically related to current vaccine virus

A/Victoria/361/2011, and therefore there is essentially no difference from the

data for the VCM in September 2012.

All viruses tested belonged to the N145S subclade in 3C.

B viruses

Antigenic and Phylogenetic analyses:

B/Victoria-lineage

- All recent B/Victoria-lineage viruses tested were inhibited well with ferret
antisera raised against MDCK-grown B/Brisbane/60/2008 and our
B/Brisbane/60-like reference virus B/Sakai/43/2008.
Viruses tested belonged to clade 1A, but were distinguishable from a
subclade V1461 of clade 1A, to which B/Brisbane/60/2008 and
B/Sakai/43/2008 belonged. Phylogenetic tree of NA gene was similar to that
of HA gene.

Conclusion:
All viruses tested were antigenically similar to B/Brisbane/60/2008 and fell
into clade 1A.

B/ Yamagata-lineage

« All B/Yamagata-lineage viruses tested were inhibited well with both ferret
antisera raised against egg- and MDCK-grown B/Wisconsin/1/2010 within
2-fold difference in HI titers to the homologous titers. Moreover, the ferret
antisera raised against the vaccine virus B/Wisconsin/1/2010 BX-41A also
reacted well with viruses isolated in MDCK cell. From the HI data in our

~ hand, adaptation of vaccine virus B/Wisconsin/1/2010 to eggs did not affect

the antigenic property in HI test, despite the fact that a potential
glycosylation site in the 196-198 region of HA protein was lost.
Recent B/Yamagata-lineage viruses isolated in Japan belonged to both clades
2 and 3 with an almost similar proportion. Phylogenetic tree of NA gene was
similar to that of HA gene

Conclusion:
All viruses tested were antigenically similar to B/Wisconsin/1/2010 and fell
into clades 2 and 3.
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