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Disclaimer

This report or document (“the Report”) is given by the Institute of Environmental Science and
Research Limited (“ESR”) solely for the benefit of the Ministry of Health, Hospital and Health
Services and other Third Party Beneficiaries as defined in the Contract between ESR and the
Ministry of Health, and is strictly subject to the conditions laid out in that Contract.

Neither ESR nor any of its employees makes any warranty, express or implied, or assumes any
legal liability or responsibility for use of the Report or its contents by any other person or

organisation.
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Recommendations

The Australian Influenza Vaccine Committee (AIVC) met with New Zealand representatives
(Appendix 1) in Canberra on 6 October 2010 to consult on the influenza vaccine composition for
2011 for New Zealand, Australia and South Africa. The recommended composition was:

o A(HIN1) an A/California/7/2009 (HIN1) - like virus*

o A(H3N2) an A/Perth/16/2009 (H3N2) - like virus

o B a B/Brisbane/60/2008 - like virus

* Note: A/California/7/2009 is a pandemic A(HIN1) virus, also known as pandemic (HIN1) 09
virus.
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RECOMMENDATION FOR SEASONAL INFLUENZA
VACCINE COMPOSITION FOR 2011

It is known that influenza viruses frequently go through antigenic changes in their two surface
proteins, the haemagglutinin (HA) and neuraminidase (NA). It is known that protection by vaccines
is dependent on achieving a good match between vaccine strains and the circulating viruses,
particularly for the haemagglutinin antigen. A combination of antigenic and genetic analyses is
used to identify emergent antigenic variants of potential future epidemic importance and for
consideration of their inclusion in vaccines. Antigenic relationships among contemporary viruses
and vaccine strains are of prime importance in determining vaccine composition. These
relationships are evaluated mainly in haemagglutination-inhibition (HI) tests using post-infection
ferret sera against egg and/or cell grown reference and vaccine viruses using red blood cells
principally from turkeys but also from other species, as appropriate. Virus neutralization tests
provide complementary data. Antigenic cartography is used as an additional analytical tool to
visualize and integrate antigenic data. Phylogenetic analyses of haemagglutinin and neuraminidase
genes help to define the genetic relatedness of antigenic variants to their predecessors and to
elucidate the molecular basis for antigenic drift. The spread of antigenic variants associated with
influenza outbreaks in different countries is also an important criterion for selection of
epidemiologically relevant vaccine candidates.

The World Health Organization (WHO) makes twice-yearly recommendations to guide
national/regional authorities on the formulation of influenza vaccines: one recommendation in
February for the northern hemisphere winter and another in September for the southern hemisphere
winter. This recommendation is published in 8 October issue of the Weekly Epidemiological
Record, 2010 85(41):401-412 (Appendix 6).

It should be noted that the WHO recommendations are made with respect to reference strains which
may or may not be suitable for vaccine production. Thus, even where the WHO recommendation is
adopted it is necessary for country/regional authorities to approve the specific vaccine strains to be
used and this, in turn, requires the preparation of specific reagents for vaccine standardization.

Since 1969, the Australian Influenza Vaccine Committee (AIVC), with representatives from New
Zealand, Australia and South Africa, has met annually in October to approve or update the WHO
recommended formulation for influenza vaccines intended for the following winter (March to
September of the following year) for these countries. New Zealand uses the influenza vaccine
strains recommended by AIVC in the subsequent year.

The Australian Influenza Vaccine Committee met with New Zealand representatives (Appendix 1)
on 6 October 2010 to consult on the seasonal influenza vaccine composition for New Zealand,
Australia and South Africa for 2011. The recommended composition (Table 1) was:

. A(HIN1) an A/California/7/2009 (HINT1) - like virus*

. A(H3N2) an A/Perth/16/2009 (H3N2) - like virus

o B a B/Brisbane/60/2008 - like virus

* Note: A/California/7/2009 is a pandemic A(HIN1) virus, also known as pandemic (HIN1) 09
virus.
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TABLE 1.  Influenza Vaccine Recommendations for New Zealand, 1991-2011
Formulation Vaccine A H3N2 A HIN1 B
Recommendations | used for
NZ & WHO* | 2010 2011 A/Perth/16/2009 A/California/7/2009 B/Brisbane/60/2008
NZ & WHO* | 2009 2010 A/Perth/16/2009 A/California/7/2009 B/Brisbane/60/2008
NZ & WHO* | 2008 2009 A/Brisbane/10/2007 | A/Brisbane/59/2007 B/Florida/4/2006
NZ & WHO* | 2007 2008 A/Brisbane/10/2007 | A/Solomon Islands/3/2006 | B/Florida/4/2006
NZ & WHO* | 2006 2007 A/Wisconsin/67/2005 | A/New Caledonia/20/99 B/Malaysia/2506/2004
NZ & WHO* | 2005 2006 A/California/7/2004 | A/New Caledonia/20/99 B/Malaysia/2506/2004
NZ & WHO* | 2004 2005 A/Wellington/1/2004 | A/New Caledonia/20/99 B/Shanghai/361/2002
NZ & WHO* | 2003 2004 A/Fujian/411/2002 A/New Caledonia/20/99 B/Hong Kong/330/2001
NZ & WHO* | 2002 2003 A/Moscow/10/99 A/New Caledonia/20/99 B/Hong Kong/330/2001
NZ & WHO* | 2001 2002 A/Moscow/10/99 A/New Caledonia/20/99 B/Sichuan/379/99
NZ 2000 2001 A/Sydney/5/97 A/New Caledonia/20/99 B/Beijing/184/93
WHO* 2000 2001 A/Moscow/10/99 A/New Caledonia/20/99 B/Beijing/184/93
NZ & WHO* | 1999 2000 A/Sydney/5/97 A/Beijing/262/95 B/Beijing/184/93
NZ 1998 1999 A/Sydney/5/97 A/Bayern/7/95 B/Beijing/184/93
WHO** 1997-98 A/Wuhan/359/95 A/Bayern/7/95 B/Beijing/184/93
NZ 1997 1998 A/Wuhan/359/95 A/Texas/36/91 B/Beijing/184/93
WHO** 1996-97 A/Wuhan/359/95 A/Singapore/6/86*** B/Beijing/184/93
NZ 1996 1997 A/Johannesburg/33/94 | A/Texas/36/91 B/Beijing/184/93
WHO** 1995-96 A/Johannesburg/33/94 | A/Singapore/6/86 B/Beijing/184/93
NZ 1995 1996 A/Guangdong/25/93 | A/Texas/36/91 B/Panama/45/90
WHO** 1994-95 A/Shangdong/9/93 A/Singapore/6/86 B/Beijing/184/93
NZ 1994 1995 A/Beijing/32/92 A/Texas/36/91 B/Panama/45/90
WHO** 1993-94 A/Beijing/32/92 A/Singapore/6/86 B/Panama/45/90
NZ 1993 1994 A/Shanghai/24/90 A/Texas/36/91 B/Panama/45/90
WHO** 1992-93 A/Beijing/353/89 A/Singapore/6/86 B/Yamagata/16/88
or B/Panama/45/90
NZ 1992 1993 A/Beijing/353/89 A/Victoria/36/88 B/Yamagata/16/88
or B/Panama/45/90
WHO** 1991-92 A/Beijing/353/89 A/Singapore/6/86 B/Yamagata/16/88
or B/Panama/45/90
NZ 1991 1992 A/Beijing/353/89 A/Victoria/36/88 B/Yamagata/16/88
WHO** 1990-91 A/Guizhou/54/89 A/Singapore/6/86 B/Yamagata/16/88
* WHO recommendations are for the Southern Hemisphere winter;
* ok WHO recommendations are for the Northern Hemisphere winter
HAK USA selected the variant A/Texas/36/91
Vaccine Recommendations 2 October 2010




1. INFLUENZA EPIDEMIOLOGY

1.1 World-wide influenza activity, March-September 2010

Between February and September 2010, influenza activity was reported in Africa, the Americas,
Asia, Europe and Oceania. In many countries influenza activity was low compared with the same
period in 2009; it was due to the pandemic A(HIN1)', seasonal A(H3N2) and B viruses. In general,
outbreaks due to pandemic A(HIN1) viruses decreased during this period, leading to the declaration
of the post-pandemic phase by WHO on 10 August 2010.

In the southern hemisphere, influenza activity was variable among the different regions. Pandemic
A(HIN1) viruses predominated in some countries, such as Australia, Colombia and New Zealand.
In general, activity increased from July and had declined in most countries by September.

In the northern hemisphere, influenza activity generally declined from February and was very low
in Europe and North America compared with the same period in the previous year. In Asia,
widespread outbreaks of pandemic A(HIN1) occurred in India; regional pandemic A(HINI)
activity was reported in Bhutan, Cambodia, China and Malaysia, and localised activity was reported
in Nepal. Seasonal influenza A(H3N2) or B viruses predominated in some African and South
American countries, and regional activity of A(H3N2) and B viruses was experienced in China.
Confirmed cases of seasonal A(HIN1) viruses were rare.

In tropical areas, many countries experienced outbreaks of varying intensity of pandemic A(HIN1),
A(H3N2) and B.

From 17 February 2010 to 26 September 2010, 27 human cases of A(H5N1), 12 of which were
fatal, were confirmed and reported by Cambodia, China, Egypt, Indonesia and Viet Nam, where
highly pathogenic avian influenza A(H5N1) is present in poultry. Since December 2003, a total of
505 cases with 300 deaths have been confirmed in 15 countries. To date there has been no evidence
of sustained human-to-human transmission.

No human cases of influenza A(H9N2) were reported during the period from February to
September 2010.
(Abridged from the Weekly Epidemiological Record, 2010 85(41):401-412)

The WHO Collaborating Centre for Reference and Research on Influenza in Melbourne, Australia
(Melbourne WHOCC) analysed influenza isolates received from 1 March to 30 September 2010.
Pandemic A(HINT1) virus was the predominant strain which accounted for 72.1% (1216/1687) of
isolates while 7% (119/1687) were seasonal influenza A(H3N2) and 15.4% (260/1687) of isolates
were influenza B (Figures 2.1 and 2.2 in Appendix 2).

! For the consistency of the virus nomenclature, pandemic (HIN1) 09 virus is termed as pandemic A(HIN1) virus in
this report.
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1.2 Influenza activity in Australia, March-September 2010

Influenza activity in Australia in 2010 was low with some regional variations regarding influenza
activities and types/subtypes.

There are nine forms of influenza surveillance system in Australia:

o National Notifiable Disease Surveillance System (NNDSS). In Australia, laboratory-
confirmed cases of influenza became nationally notifiable from 1 January 2001. All
laboratory-confirmed cases are required to be reported to state and territory health
departments. In 2010, confirmed pandemic A(HINT1) cases are still being received from
all jurisdictions through the NNDSS. As of 8 October 2010, there were 9084 confirmed
cases of influenza of all types. Of these, 5386 (59%) have been subtyped as pandemic
A(HIN1), 2827 (31%) as influenza A (untyped), 162 (2%) as seasonal influenza
A(H3N2) and 10 (<1%) as type A&B. A further 552 (6%) have been characterised as
influenza type B and 147 (2%) were untyped. Overall, the 2010 notification data are
lower than the confirmed cases of pandemic A(HINT1) in 2009 (43 022).

o Laboratory Surveillance. This is conducted by the Melbourne WHOCC. A total of
907 influenza isolates from Australia were received for analysis at the Melbourne
WHOCC (Appendix 2) from 1 March to 30 September 2010. Seven hundred and
seventy-seven pandemic A(HINI1) viruses (86%, 777/907) were isolated and
antigenically closely related to A/California/7/2009 (H1N1)-like strain. Thirty-nine
(4%, 39/907) of the isolates were A(H3N2) viruses with the majority relating
antigenically to the A/Perth/16/2009-like strain. Forty-two (5%, 42/907) influenza B
viruses were isolated with most of them belonging to the B/Brisbane/60/2008 lineage.
Regarding oseltamivir-resistant viruses, between 1 January to 10 October 2010, no
isolates (out of 749 tested) showed resistance to oseltamivir or zanamivir by enzyme
inhibition assay and two pandemic A(HIN1) isolates (out of 41 tested) showed the
H275Y mutation known to confer resistance to oseltamivir.

o Australian Sentinel Practice Research Network (ASPREN). This system has general
practitioners (GPs) who report influenza-like illness (ILI) presentation rates in New
South Wales, South Australia, Victoria, Queensland, Tasmania and Western Australia.
As jurisdictions joined ASPREN at different times and the number of GPs reporting has
changed over time, the representativeness of ASPREN data in 2010 may be different
from that of previous years. Overall, ILI presentations to GPs were the lowest compared
with the 2007-2009 data.

o Emergency department surveillance. Emergency departments across New South
Wales and Western Australia participated in influenza surveillance. Both Western
Australia and New South Wales emergency department surveillance indicated that
influenza activity in 2010 was lower than that of 2007—-2009.

. Absenteeism Survey. Australia Post conducts an absenteeism survey that consists of
national employer of more than 30 000 people in all jurisdictions except the Northern
Territories. The absenteeism data are supplied weekly per jurisdiction. The percentage
of sick leave for three days or more continuously is reported. These data are not
influenza- or ILI- specific, and absenteeism may be a result of other illnesses.
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Unfortunately, the absenteeism data have not been updated since July 2010 due to
system changes.

o Influenza hospitalisations. The Influenza Complications Network (FluCAN) collects
detailed clinical information on all hospitalised cases of influenza and pneumonia from
a sample of 15 sentinel hospitals across Australia. From 1 March to 8 October 2010,
FIuCAN has reported a total of 258 influenza associated hospitalisations. Of these, 211
were associated with pandemic A(HIN1) viruses, including 57 with intensive care unit
(ICU) admissions.

o Australian Paediatric Surveillance. This surveillance system reports on hospital
admissions of children aged 15 years and under to ICUs around Australia following
complications due to influenza infection, and was initiated at the start of June 2009
through the Australian Paediatric Surveillance Unit (APSU). Details of admissions are
reported on a weekly basis. Since 1 July 2010, 30 hospitalisations have been reported,
13 of which were associated with pandemic A(HIN1) viruses. Five of these cases were
admitted to ICU. Nine cases were associated with influenza A (not further subtyped),
and one case was associated with influenza B. Four of the cases associated with
pandemic A(HINT) viruses had an underlying chronic condition.

o Death associated with influenza and pneumonia. Nationally reported pandemic
A(HIN1) deaths are notified by jurisdictions to the Commonwealth Department of
Health and Ageing as they occur. As of 8 October 2010, 20 pandemic influenza related
deaths have been notified to this system. The deaths occurred in late May, July, August
and September, and the median age of death was 52 years. Sixteen of the deaths were
reported as having underlying risk factors.

o Death certificate survey. The registered death certificates from the births, deaths and
marriages office in New South Wales were collected for influenza and pneumonia
deaths. Death registration data show that until the week ending 8 October 2010, there
were 124 pneumonia or influenza associated deaths per 1,000 deaths in NSW, which is
below the seasonal threshold for this period of 143 per 1,000 deaths

(Abridged from the Australian Influenza Surveillance Report 2010, N0.40, Department of Health
and Ageing, Australia and a report by Dr. lan Barr, WHO Collaborating Centre for Influenza,
Melbourne.)

1.3 Influenza activity in South Africa, March-September 2010

Influenza surveillance in South Africa has been expanded significantly during 2010 and includes
three main active surveillance programmes:

o Viral watch programme — A total of 246 doctors and primary health care nurses have
been recruited across the country to participate in the influenza like Illness (ILI) sentinel
surveillance programme from all nine provinces. This programme focuses on mild
infections seen mainly by GPs as well as a few paediatricians and primary health care
clinics across the country.

o Enhanced viral watch programme — This programme was established following the
emergence of the pandemic influenza A(HIN1) with the aim of expanding the “viral
watch” to include hospitalised patients. This programme includes 11 hospitals covering
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all nine provinces and focuses on hospitalised patients with Severe Acute Respiratory-
tract Infection (SARI) across the country.

o SARI surveillance programme - The SARI surveillance programme was established
in 2009 which monitors cases of more severe disease in hospitalised patients. Detailed
epidemiologic data are collected on all patients. This programme currently includes
three hospitals, Chris Hani Baragwanath Hospital (CHBH), an urban setting hospital
situated in Gauteng Province with a well defined population (Soweto); Edendale
Hospital (EH) a semi-urban setting hospital situated in KwaZulu-Natal Province and
Mapulaneng and Matikwana Hospitals (MMHs), rural setting hospitals in Mpumalanga
Province. Apart from these active surveillance sites, the National Institute of
Communicable Diseases (NICD) also offers routine testing for respiratory virus disease
to clinicians across the country. This service has become particularly active after the
emergence of pandemic influenza A(HINT1) and served as the initial diagnostic service
for the country and later as diagnostic facility for severe cases and confirmation of fatal
cases. Apart from these surveillance and diagnostic services the NICD has also
participated in an influenza vaccine efficacy trail in HIV positive patients.

In 2010, a total of 5349 suspected influenza specimens were processed. Influenza A was detected in
955 specimens and influenza B in 618 specimens with an isolation rate of 29.5%. In South Africa,
influenza B was the predominant strain (39.3%, 618/1573) compared with the seasonal A(H3N2)
(19.1%, 301/1573) and pandemic A(HIN1) (11.3%, 177/1573) strains.

Most of the influenza B strains belonged to the B/Victoria/2/87 lineage with only a small proportion
(3.5%, 4/116) of influenza B viruses belonging to the B/Yamagata/16/88 lineage. Most of the
B/Victoria-like lineage viruses were antigenically similar to the B/Brisbane/60/2008-like viruses.

A total of 32 seasonal influenza A(H3N2) viruses were sequenced and they were clustered
genetically with the A/Perth/16/2009-like virus. Only five seasonal influenza A(H3N2) viruses
haemagglutinated red blood cells and they were antigenically similar to the vaccine strain
A/Perth/16/2009. The neuraminidase genes of the eight seasonal influenza A(H3N2) viruses were
sequenced and all had the wild type E119 amino acid with no resistance causing mutations being
identified.

A total of 26 pandemic A(HINT1) viruses were sequenced. They grouped separately from the 2009
South African strains and they were clustered with the 2010 strains from northern hemisphere such
as Victoria, California, New York and Singapore. The neuraminidase genes of the 12 pandemic
A(HIN1) viruses were sequenced and none had the H274Y mutation, indicating they were sensitive
to oseltamivir.

(Abridged from a report by Professor Barry Schoub, National Institute for Communicable
Diseases, South Africa.)
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2. INFLUENZA ACTIVITY IN NEW ZEALAND IN 2010

2.1 Summary

Influenza activity during the 2010 New Zealand winter was in a range of low to medium compared
with that of the past 19 years of surveillance. When the 2010 sentinel ILI consultation data were
compared to the 1992-2009 data, the 2010 cumulative incidence rate of 946.6 per 100 000 was the
seventh lowest (or 13th highest) during 1992-2010. The 2010 peak consultation rate of 152 per 100
000 was the ninth lowest (or 11th highest) during 1992-2010. In addition, the 2010 influenza
hospitalisations (594, 13.8 per 100 000) were the third highest recorded over the period 1990-2010.
The 2010 influenza mortality rate (11, 0.25 per 100 000) was the sixth lowest during 1990-2010.

The 2010 influenza activity started late in the winter season. It peaked in week 33 (16-22 August
2010) and the intense activity lasted about one month. Again, the influenza activity in 2010 had an
uneven geographical distribution. Some regions (mainly small urban and rural areas) that
experienced relatively low ILI activity or hospitalisations in 2009 experienced higher levels of
influenza activity in 2010. Children (0-19 years) and young adults (20-29 years) had a higher
disease burden compared with other age groups.

Pandemic influenza A(HINT1) virus was the predominant strain detected in New Zealand. This
strain represented 83.9% (1590/1896) of all influenza viruses. The pandemic A(HIN1) viruses
tested were antigenically and genetically closely related to the pandemic vaccine candidate strain
A/California/7/2009 (HIN1). All pandemic A(HIN1)viruses (280) tested were sensitive to
oseltamivir.

A small number of seasonal influenza A(H3N2) (4) viruses were detected. This strain represented
0.2% (4/1896) of all influenza viruses. The seasonal influenza A(H3N2) viruses from New Zealand
were antigenically related to the reference strain A/Perth/16/2009 (H3N2) with a low reactor
identified. In addition, a small number of influenza B viruses (6) were detected, representing 0.3%
(6/1896) of all influenza viruses. Two out of six influenza B viruses were available for antigenic
typing. They were B/Brisbane/60/2008-like strains, belonging to the B/Victoria/2/87 lineage. No
seasonal influenza A(HINT) virus was detected.

2.2 The 2010 New Zealand influenza season

The national influenza surveillance system in New Zealand is an essential public health component
for assessing and implementing strategies to control influenza. The surveillance system includes
notifiable disease surveillance, sentinel general practitioners (GP) surveillance and non-sentinel
laboratory surveillance.

2.2.1 Notifiable disease surveillance

Seasonal influenza is not a notifiable disease in New Zealand. Pandemic influenza A(HIN1) was
made a notifiable and quarantineable disease on 30 April 2009. Data are entered into a web-based
database (EpiSurv) held at the Institute of Environmental Science and Research (ESR) and
available for immediate analysis. This system also records hospitalized and fatal cases. Since only
confirmed cases are being notified and only a small proportion of suspected cases are investigated,
notifications while useful for trend analysis do not give an accurate picture of the true extent of the
current situation.
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During the first wave of infection from 1 April to 31 December 2009, a total of 3211 confirmed
cases of pandemic influenza A(HIN1) had been notified, including 1122 hospitalisations and 35
deaths. The highest notification rates were seen in the less than one year age group, and high
notification and hospitalisation rates were seen among Pacific Peoples and Maori ethnic groups.

2.2.1.1 Temporal distribution

During the period of 26 December 2009 to 29 August 2010, a total of 1384 hospitalised and non-
hospitalised cases of pandemic influenza A(HIN1) had been notified in EpiSurv, including 1360
confirmed and 24 probable cases. The epidemic curves for 2009 and 2010 (to date) are shown in
Figure 1. These epidemic curves were constructed using the earliest date that pandemic A(HIN1)
was recorded in EpiSurv (onset, hospitalised or report date) and are expressed as cases per week
since 6 April 2009. Confirmed and probable cases were combined for this purpose.

Figure 1. Notified cases and hospitalisations of pandemic influenza A(H1N1)
April 2009 to August 2010
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2.2.1.2 Age and ethnic distribution

Notification rates in 2010 across different age groups are shown in Figure 2 and Table 2. The under
one year age group had the highest overall notification rate (106.1 per 100 000 population) followed
by the 20-29 year old age group (48.1 per 100 000 population). The 20-29 year old age group had
the highest number of cases (274). The rate for all reported cases was 32.4 per 100 000 (using 2008
mid-year population estimates), although the actual rate is likely to be much higher as only a small
proportion of people with symptoms are being tested.
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Figure 2. Cumulative rate of pandemic A(H1N1) cases by age, 2010
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Table 2. Age distribution of pandemic influenza A(H1N1) cases and hospitalisations,
2010
Agde group Cumulative cases* Cumula_ltlw_a
(years) cases hospitalised
Number Rate” Number Rate”
<1 68 106.1 58 90.5
1to4 106 449 62 26.3
5t09 122 42.4 24 8.3
10to 14 111 36.8 21 7.0
15t0 19 128 39.7 36 11.2
20 to 29 274 48.1 122 214
30 to 39 213 36.5 90 154
40 to 49 169 26.7 66 10.4
50 to 59 138 26.5 77 14.8
60 to 69 36 9.5 22 5.8
70+ 18 4.8 16 43
Unknown 1 - 0 -
Total 1384 324 594 13.9

* All cases notified with a report date between 26/12/09 and 29/08/2010 inclusive.
~ Rate per 100 000 population, calculated using 2008 mid-year population estimates.
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Notification rates among ethnic groups are shown in Table 3 and Figure 3. Maori had the highest
notification rate, followed by Pacific Peoples and Other ethnic groups, though the total number of
cases was higher among Europeans (726) and Maori (283). Pacific Peoples had the highest reported
rate of hospitalisations (32.3 per 100 000 population) followed by Maori ethnic group (22.6 per 100
000). The age-adjusted notification rates were 43.1 per 100 000 for Maori, 39.3 per 100 000 for

Pacific Peoples, 36.7 per 100 000 for Other ethnic groups, and 29.0 per 100 000 for Europeans
(Figure 3).

Table 3. Ethnic (prioritised) distribution of pandemic influenza A(H1N1) cases and
hospitalisations, 2010
Ethnicity . * Cumulative
(prioritised) Cumulative cases cases hospitalised
Number Rate” Number Rate”
Maori 283 50.1 128 22.6
Pacific Peoples 97 429 73 323
Other 151 40.3 71 18.9
European 726 27.0 271 10.1
Unknown 127 - 51 -
Total 1384 34.4 594 14.7
* All cases notified with a report date between 26/12/09 and 29/08/2010 inclusive.
~ Rate per 100 000 population, calculated using the 2006 Census figures.
Figure 3. Pandemic Influenza A(H1N1) notification and hospitalisation rates by ethnicity
in 2010
60
@ Notification rate
507 O Hospitalisation rate
40 +
% 30 4
20 +
10 A
0 T
Maori Pacific Peoples Other European

Ethnicity

2.2.1.3 Geographic distribution

The geographic distribution of the notified cases and hospitalisations is shown in Fig. 4a and Table
4. The District Health Boards (DHBs) reporting the highest overall rates were Lakes (89.7 per 100
000 population), followed by Bay of Plenty (77.4 per 100 000 population), and South Canterbury
(63.3 per 100 000 population) DHBs. The highest cumulative rate of hospitalisations was reported
from Bay of Plenty (35.1 per 100 000) and Counties Manukau (23.4 per 100 000).
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Figure 4a.  Pandemic A(H1N1) notification and hospitalisation rates by DHB, 2010
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Table 4. Distribution of pandemic influenza (H1N1) 09 cases and hospitalisations by
DHB, 2010

DHB Cumulative cases* casgsurrl]g L;:)a;:;iese d
Number Rate” Number Rate”
Northland 52 33.6 26 16.8
Waitemata 105 20.2 68 13.1
Auckland 124 28.3 89 20.3
Counties
Manukau 148 31.3 111 23.4
Waikato 188 52.8 81 22.7
Lakes 91 89.7 13 12.8

Bay of Plenty 159 77.4 72 35.1

Tairawhiti 1 2.2 0 -
Taranaki 43 39.9 15 13.9

Hawke's Bay 42 27.4 15 9.8
Whanganui 25 39.5 3 4.7
MidCentral 48 29.1 27 16.4
Hutt Valley 12 8.5 3 2.1
Capital and

Coast 85 29.9 27 9.5
Wairarapa 9 22.6 3 7.5
Nelson-

Marlborough 19 14.0 3 22
West Coast 12 37.1 1 3.1
Canterbury 170 343 32 6.5

South
Canterbury 35 63.3 4 7.2
Otago 10 53 1 0.5
Southland 6 5.4 -
New Zealand 1384 324 594 13.9

* All cases notified with a report date between 26/12/09 and 29/08/2010 inclusive.
~ Rate per 100 000 population, calculated using 2008 mid-year population estimates.

The geographic distribution of the pandemic cases by DHBs in 2010 was compared with that of
2009 (Figure 4b). A number of DHBs (Waikato, Lakes, Bay of Plenty, Taranaki) that had relatively
low rates during the first wave of infection have experienced much higher rates in 2010.
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Figure 4b.  Cumulative rates of the pandemic influenza A(H1N1) cases by DHB in 2010 and
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2.2.1.4 Hospitalisations

A total of 594 hospitalisations have been reported in EpiSurv up to the end of August 2010. This
was just over half (53%) of the hospitalisations in 2009 (1122) and gave a hospitalisation rate of
13.8 per 100 000. This was the third highest recorded over the period of 1990-2010. A total of 91
ICU admissions were recorded which was 76% of 2009 ICU admissions (119). Of the 78 cases that
occurred in pregnant women, 52 were hospitalised.

Figure 5 compares weekly hospitalisations for the years 2007, 2008, 2009 and 2010 (week 39). The
2010 data are for laboratory-confirmed pandemic influenza A(HINT1) cases. In 2010, the epidemic
commenced two months later than in 2009 and the numbers are significantly lower. We have
however seen regional and local epidemics, occurring at different times since June 2010. Each of
these epidemics spread rapidly, and the peaks occurred at differing times. When these regional/local
curves are put together to produce a national curve it looks like the epidemic in 2010 has spread
more slowly.
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Figure 5. Weekly influenza hospitalisations 2007-2009 plus lab-confirmed pandemic
influenza A (H1N1) hospitalisations for 2010
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Notes — Data is as reported in EpiSurv and may change in past weeks as reports are received. Data for 2007-2009 are any influenza hospitalisations,
data for 2010 are lab-confirmed pandemic A(H1N1) hospitalisations only.

2.2.1.5 Deaths

* A pandemic influenza A(H1N1) — associated death is defined as:

A person with confirmed pandemic influenza A(H1N1) infection determined from ante-mortem or
post-mortem specimens, and who died from a clinically compatible illness or complications
attributable to that infection. There should be no period of complete recovery between illness and
death, and no alternative agreed upon cause of death.

The Ministry of Health (MoH) collates data from deaths reported through the standard processes for
death certification and case notification, and deaths referred to the Coroner. In addition, a
Pandemic Influenza Mortality Review Committee was established to review all possible deaths
linked to the pandemic A(HIN1) virus.

As at the end of August 2010, 17 deaths had been reported in EpiSurv among pandemic influenza
A(HIN1) cases in New Zealand. Of these, 11 were Europeans, two Maori, two Pacific Peoples, and
one was in the Other ethnic groups. Ethnicity was not recordedfor one death. Most deaths occurred
in the adults age groups including 50-59 years (7 cases), 20-29 and 30-49 years (3 cases each), and
10-19 and 70+ years (2 cases each). Of the 17 deaths, pandemic influenza A(HIN1) was recorded
in EpiSurv as being the primary cause of death in 11 cases. This gave rise to a mortality rate of 0.25
per 100 000 for 2010. Current information on deaths can be found in the Ministry of Health website
http://www.moh.govt.nz/moh.nsf/indexmh/influenza-a-h1nl-news-media.

The 2010 influenza mortality rate was compared with that of 1990-2010 (Figure 6). The 2010
mortality rate was lower than that of the 1990-1996 pre-vaccination period. The 2010 mortality rate
was the 6th lowest when compared with that of the 1997-2003 vaccination period. The first (0.81
per 100 000) and second (0.7 per 100 000) highest mortality rates during the vaccination period
were recorded in 2009 and 1999 respectively.
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Figure 6. Influenza mortality rates and vaccine uptake, 1990-2010
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(Note: In 1997, the Ministry of Health made influenza vaccination available free to persons aged 65 years and older. In 1999, this policy was
extended to risk groups less than 65 years. Data on influenza vaccination uptake for 2010 are not yet available). 2010 mortality data are only up to
August 2010.

2.2.2  Sentinel GP surveillance

The New Zealand sentinel GP surveillance system was established in 1991 as part of the World
Health Organization (WHO) global program for influenza surveillance. The system is operated
nationally by the Institute of Environmental Science and Research (ESR) and locally by
surveillance coordinators in the public health units of the country’s 20 District Health Boards
(DHB). Surveillance is conducted during May—September (the southern hemisphere winter) by
volunteer sentinel GP’s distributed across New Zealand.

The sentinel system defines a case of ILI as an acute respiratory tract infection characterized by an
abrupt onset of at least two of the following: fever, chills, headache, and myalgia. Each
participating GP records the daily number of patients consulted for ILI, along with the patient’s age.
These data are collected by local district coordinators each week. Total crude national ILI
consultation rates are calculated weekly using the sum of the GP patient populations as the
denominator. As age group—specific GP patient population data are not provided by the
participating practitioners, the denominator for age group—specific ILI consultation rates is based on
New Zealand census data with the assumption that the age group distribution for GP patient
populations is the same as the distribution for the entire New Zealand population.

Each participating GP also collects three respiratory samples (nasopharyngeal or throat swab) each
week from the first ILI patients examined on Monday, Tuesday, and Wednesday. The GP’s forward
these samples to the WHO National Influenza Centre at ESR or to hospital virology laboratories in
Auckland, Waikato, or Christchurch for virus characterization. Laboratory identification methods
include molecular detection by polymerase chain reaction (PCR), isolation of the virus, or direct
detection of viral antigen. Influenza viruses are typed and subtyped as influenza A, B, seasonal
A(HIN1), seasonal A(H3N2), or pandemic A(HIN1). The virus identification data are forwarded
by hospital laboratories to ESR each week. ESR compiles and reports national epidemiologic and
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virologic data on influenza to WHO and also publishes these data on the ESR website
(http://www.esr.cri.nz/virology/virology weekly report.php)

As a direct response to the pandemic, sentinel GP surveillance was extended beyond the 2009
winter season. In 2010, a total of 91 sentinel GPs participated in the sentinel surveillance,
representing all of the country’s 20 DHBs and with a combined patient population of 409 687,
approximately 9.5% of the New Zealand population. From week 1 (the week ending 4 January
2010) through week 36 (the week ending 12 September 2010), a total of 3878 consultations for ILI
were reported from the 20 District Health Boards (DHBSs). It is estimated that ILI resulting in a visit
to a GP affected over 40 852 New Zealanders (0.96% of total population). The cumulative
incidence of ILI consultation during this period was 946.6 per 100 000 population. The average
weekly ILI consultation rate during this period was 32.1 per 100 000 population.

As in previous years, 2010 consultation rates for ILI varied greatly among DHBs during the study
period. The ILI rates by DHB in 2010 were compared with that of 2009 (Figure 7). Hawke’s Bay
DHB had the highest consultation rate (52.9 per 100 000), followed by Bay of Plenty (51.4 per 100
000) and Lakes (50.7 per100 000). It appears that some regions (mainly small urban and rural areas)
that had relatively low ILI activity experienced higher level of influenza activity during the second
wave in 2010.

Figure 7. Average weekly consultation rate for influenza-like illness by District Health
Board, 2009 and 2010* in sentinel practices
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Figure 8 shows ILI consultations among DHBs during the peak week 33 (1622 August 2010).
Hawke’s Bay DHB had the highest consultation rate (354.6 per 100 000, 72 cases), followed by
Hutt Valley (303.9 per 100 000, 105 cases) and Lakes (283.8 per 100 000, 10 cases).
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Figure 8. ILI consultation rates by District Health Board for the peak week 33

(16-22 August 2010)
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population is considered indicative of normal seasonal influenza activity and a rate of 250-399 consultation per 100 000 patient population indicative

of higher than expected influenza activity. A rate >400 ILI consultations per 100 000 patient population indicates an epidemic level of influenza

activity.
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Weekly national ILI consultation rates for the study period were compared with the same period in
2008 and 2009. From week 18 (the week ending 9 May 2010) through week 29 (19-25 July 2010),
the weekly ILI consultation rate remained below the baseline level of 50 consultations per 100 000
patient population (Figure 9). The ILI rate first crossed the baseline level in week 30 (26 July to 1
August 2010) and increased sharply from week 31 (2-8 August 2010) to week 32 (9-15 August
2010). The ILI consultation rate peaked at 152 consultations per 100 000 patient population in week
33 (1622 August 2010).This was lower than the peak rate of 284 consultations per 100 000 patient
population recorded in 2009 but higher than the peak of 95 consultations per 100 000 patient
population in 2008. The peak ILI rate in 2010 was in the middle range (the 11th highest) during
1992-2010 (Figure 10). Since week 34 (23-29 August 2010), influenza activity has been declining.

Figure 9. Weekly Consultation Rates for Influenza-like IlIness in New Zealand, 2008,
2009, 2010
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In 2010, the highest cumulative ILI consultation rates were recorded among children and youths
aged <19 years. Children aged 1-4 years had the highest ILI consultation rate (1998.4 per 100 000
age group population), followed by infants aged <1 year (1840.3 consultations per 100 000 patient
population), and persons aged 5-19 years (1018.8 consultations per 100 000 patient population),
20-34 years (993.2 consultations per 100 000 patient population), 3549 years (854.8 consultations
per 100 000 patient population), 50—64 years (634.9 consultations per 100 000 patient population)
and >65 years (287.6 consultations per 100 000 patient population).
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Figure 10.  Weekly Consultation Rates for Influenza-like IlIness in New Zealand, 1992-2010

700 ~
1996
600 -

500 4

400 -

Rate per 100 000 practice population

i 2009
300 1995
1997
1992 1993 1994 1999
200 | 2003 2005
2001 2004 2010
1998 2002 2006
100 + 2007
2000
0
[ee] O O M M O O M ©O© O O
H(")(\Im(\l(")(\lﬁ‘(")(\lm(\lm(\l N M < N

Week/year

A total of 1119 swabs were sent to virology laboratories from sentinel GPs during January to
September 2010. From these swabs, 358 influenza viruses were identified. This gave an overall
detection rate of 32%. The predominant strain was pandemic A(HIN1) (272) including 118 of
pandemic influenza A/California/7/2009 (H1N1)-like strains, followed by influenza A not subtyped
(84), seasonal influenza A (H3N2) (1), and influenza B (1) (Figure 11a). The pandemic virus has
been the predominant strain for the most of the winter season (weeks 25-36).
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Figure 11a. Number of influenza viruses reported by type and week from sentinel

surveillance
70 ~ r 100
65 - N B (not typed) ] 9
60 4 A (not sub-typed) _
55 | [—Seasonal A (H3N2) L 80
[ Pandemic (H1IN1) 09 m
50 A . . .
3 — Proportion positive for influenza I - 70
n ()
£ 45 4 2
—_ L 60 =
> »
40 4 — 3
@ a
S i | L [
g 35 %0 S
E 301 ’\ 5
= [ - / 7‘_ L4 2
5 N — o
. 25 4 — &
o
< 20 A - 30
15 A L 20
10 ~
r 10
5 -
R A = = W = W 0,
18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36
B (not typed) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 2% | 0% | 0% | 0% | 0% | 0%
A (not sub-typed) 0% | 0% | 0% | 0% | 0% | 0% | 67% | 0% |33% | 25% | 36% | 30% | 33% | 32% | 25% | 21% | 18% | 9% | 10%
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2.2.3  Non-sentinel laboratory surveillance

Non-sentinel laboratory surveillance is conducted by the New Zealand virus laboratory network
consisting of the National Influenza Centre at ESR and four hospital virology laboratories in
Auckland, Waikato, Wellington, and Christchurch. ESR collates year-round national laboratory
data on influenza nationally mainly from hospital in-patients and outpatients during routine viral
diagnosis.

A total of 7620 non-sentinel swabs were received during January to September 2010 and 1538
influenza viruses were identified. giving an overall detection rate of 20%. The predominant strain
was pandemic A(HIN1) (1318) including 148 of pandemic influenza A/California/7/2009 (HIN1)-
like strains, followed influenza A not subtyped (212), influenza B (5) including
B/Brisbane/60/2008-like strains (2), and seasonal influenza A (H3N2) (3) including
A/Perth/16/2009 (H3N2)-like strains (2) (Figure 11b). The pandemic virus has been the
predominant strain for the most of the winter season (weeks 25-36).

Vaccine Recommendations 20 October 2010



Figure 11b. Number of influenza viruses reported by type and week from non-sentinel

surveillance
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Seasonal A(H3N2) | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 1% | 0% | 1% | 0% | 0%
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* data are only shown from week 18.
2.3 Recent strain characterisations

231

Circulating strains in 2010 in New Zealand

A total of 1896 influenza viruses were detected from sentinel and non-sentinel surveillance in 2010
from week 1 (the week ending 4 January 2009) to week 36 (6-12 September) (Figure 12). The
predominant strain was pandemic A(HIN1) (1590) including 266 of pandemic influenza
A/California/7/2009 (HIN1)-like strains, followed by influenza A not yet subtyped (296), influenza
B (6) including B/Brisbane/60/2008-like strains (2), and seasonal influenza A (H3N2) (4) including
A/Perth/16/2009 (H3N2)-like strains (2),.
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Figure 12.  Total influenza viruses by type and week specimen taken, 2010
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The influenza virus detections by type and subtype for weeks 1 to 36, 2010 are shown in Table 5.

Table 5. Influenza viruses by type and subtype for weeks 1-36, 2010

Virus All viruses n=1896 (%) Typed/Subtyped n= 1600 (%)
Influenza A
Influenza A (not sub-typed) by PCR 296 (15.6)
Pandemic A(H1N1)
Pandemic A(HIN1) by PCR 1324 (69.8) 1324 (82.8)
A/California/7/2009 (HIN1)-like 266 (14.0) 266 (16.6)
Subtotal pandemic A(H1N1) 1590 (83.9) 1590 (99.4)
Seasonal influenza A(H3N2)
Influenza A subtype H3N2 by PCR 2 (01) 2(0.1)
A/Perth/16/2009 (H3N2) - like 2(0.1) 2(0.1)
Subtotal seasonal A(H3N2) 4(0.2) 4(0.3)
Influenza B
Influenza B by PCR 4(0.2) 4(0.2)
B/Brisbane/60/2008 2(0.1) 2(0.1)
Subtotal B 6 (0.3) 6 (0.3)
Total 1896 (100) 1600 (100)
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Overall, pandemic A(HIN1) was the predominant strain among all influenza viruses. The
pandemic A(HINT1) strain represented 83.9% (1590/1896) of all viruses and 99.4% (1590/1600) of
all typed and subtyped viruses.

A very small number of seasonal influenza A(H3N2) viruses (4) were detected. The seasonal
A(H3N2) strain represented 0.2% (4/1896) of all influenza viruses, 0.3% (4/1600) of all typed and
subtyped viruses.

A very small number of influenza B viruses (6) were detected. The influenza B strain represented
0.3% (6/1896) of all influenza viruses, 0.4% (6/1600) of all typed and subtyped viruses.

2.3.2  Predominant strains during 1990-2010 in New Zealand

Figure 13 shows the number and percentage of typed and subtyped (not total) influenza viruses
from 1990 to 2010. The noticeable changes in terms of predominant patterns are described below:

o Pandemic A(HIN1) strain has become the predominant strain in 2010 and 2009.

. Seasonal influenza A(HIN1) strain predominated in three seasons (1992, 2000 and
2001) with associated relatively low hospitalisations (193 in 1992, 228 in 2000 and 379
in 2001).

. Seasonal influenza A(H3N2) strain predominated for 11 seasons (1990, 1993, 1994,
1996, 1998, 1999, 2002, 2003, 2004, 2006, and 2007). A/Fujian/411/02 (H3N2)-like
strain predominated in 2003 with the highest recorded hospitalistaions during 1990-
2008. A/Wuhan/359/95 (H3N2)-like strain predominated in 1996 with associated 94
deaths (93 of these deaths were in people aged 65+ years).

° Influenza B strains predominated for five seasons (1991, 1995, 1997, 2005 and 2008).
B/HongKong/330/2001-like strain (B-Victoria lineage) predominated in 2005 and the
disease burden was high in children aged 5-19 years with associated deaths in three
children.

Figure 13.  Influenza viruses by type, 1990-2010

3600 -

3300 +

3000 4 OPandemic A(H1IN1)
oB

[l Seasonal A(H1N1)
2400 - OSeasonal A(H3N2)

2700 +

2100 +

1800 -

1500 -

1200 -

No. of influenza isolates

900 -

600 -

ST P LT

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Seasonal A(HIN1) | 1% 8% | 86% | 0% 0% 1% 0% 4% | 47% | 0% | 36% | 54% | 0% 0% 0% 2% | 13% | 32% | 1% | 20% | 0%
Seasonal A(H3N2) | 83% | 0% 3% | 66% | 99% | 30% | 99% | 43% | 52% | 74% | 33% | 8% | 68% |100% | 91% | 11% | 86% | 45% | 41% | 2% 0%
B 16% | 92% | 11% | 34% | 1% | 69% | 1% | 53% | 1% | 26% | 31% | 38% | 32% | 0% 9% | 87% | 1% | 23% | 58% | 0% 0%
Pandemic A(HIN1) | 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% | 78% | 100%
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2.3.3  Pandemic influenza A(H1N1)

Representative pandemic influenza A(HIN1) isolates (266) were antigenically subtyped at the
WHO National Influenza Centre at ESR using sheep/rabbit antisera supplied by the WHO
Collaborating Centre (WHOCC) in Melbourne. Some of these isolates were also sent to WHOCC-
Melbourne. Results indicated that New Zealand isolates were antigenically closely related to the
pandemic A(HIN1) reference strain A/California/7/2009 (HIN1).

Genetic analysis of the haemagglutinatin (HA) gene of the representative pandemic A(HINTI)
isolates was also performed. It showed that the New Zealand isolates were closely related to the
reference virus A/California/7/2009 (HIN1) (Figure 14). Genetic analysis of the neuraminidase
(NA) gene of the representative pandemic viruses showed that the New Zealand isolates were also
closely related to the reference virus (Figure 15). No H275Y mutations were detected, suggesting
these viruses were sensitive to oseltamivir.

Figure 14.  Phylogenetic analysis of HA gene sequence of pandemic A(H1N1) viruses
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Figure 15.  Phylogenetic analysis of NA gene sequence of pandemic A(H1N1) viruses

Note: The evolutionary history was inferred using the Neighbor-Joining method [1]. The bootstrap
consensus tree inferred from 1000 replicates [2] is taken to represent the evolutionary history of the
taxa analysed [2]. Branches corresponding to partitions reproduced in less than 50% bootstrap
replicates are collapsed. The percentage of replicate trees in which the associated taxa clustered
together in the bootstrap test (1000 replicates) is shown next to the branches [2]. The tree is drawn
to scale, with branch lengths in the same units as those of the evolutionary distances used to infer
the phylogenetic tree. Codon positions included were 1st+2nd+3rd+Noncoding. All positions
containing gaps and missing data were eliminated from the dataset (Complete deletion option).

There were a total of 1681 positions in the final dataset. Phylogenetic analyses were conducted in
MEGAA4 [3].

1. Saitou N & Nei M (1987) The neighbor-joining method: A new method for reconstructing
phylogenetic trees. Molecular Biology and Evolution 4:406-425.

2. Felsenstein J (1985) Confidence limits on phylogenies: An approach using the bootstrap.
Evolution 39:783-791.

3. Tamura K, Dudley J, Nei M & Kumar S (2007) MEGA4: Molecular Evolutionary Genetics
Analysis (MEGA) software version 4.0. Molecular Biology and Evolution 24:1596-1599.
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2.3.4  Seasonal influenza A(H1N1)
No seasonal influenza A(H1N1) was detected in 2010.

2.3.5 Seasonal influenza A(H3N2)

Two representative seasonal influenza A(H3N2) isolates were antigenically subtyped at the WHO
National Influenza Centre at ESR using HAI typing kit supplied by the WHO Collaborating Centre
(WHOCC) in Melbourne. Some of these isolates were also sent to WHOCC-Melbourne. Results
indicated that New Zealand isolates were antigenically related to the reference strain
A/Perth/16/2009 (H3N2) with low reactor identified.

2.3.6 Influenza B

Two representative seasonal influenza B isolates were antigenically subtyped at the WHO National
Influenza Centre at ESR using HAI typing kit supplied by the WHO Collaborating Centre
(WHOCC) in Melbourne. Results indicated that New Zealand isolates were antigenically related to
the reference strain B/Brisbane/60/2008, belonging to the B/Victoria/2/87 lineage.

2.3.7  Oseltamivir resistance

The WHO National Influenza Centre at ESR has established a phenotypic method (fluorometric NA
inhibition assay) for the surveillance of anti-viral drug resistance in influenza viruses. In addition,
the WHO National Influenza Centre at ESR has developed a molecular method (PCR and
sequencing) to monitor the H275Y mutation (histidine-to-tyrosine mutation at the codon of 275 in
N1 numbering) which is known to confer resistance to oseltamivir.

In 2010, fluorometric NA inhibition assay was used to test a total of 280 pandemic A(HINI)

viruses. All viruses were sensitive to oseltamivir with IC50 values in the range of 0.01-2.9 nM
(Table 6).

During 2006-2007, all influenza A(HIN1) viruses tested were sensitive to oseltamivir. In 2008,
only six seasonal A(HINT) viruses (0.8%) were detected, of which, only four were available for
antiviral susceptibility testing and were all resistant to oseltamivir. The results of the fluorometric
NA inhibition assay indicated that the four viruses had highly reduced sensitivity to oseltamivir
with IC50 values in the range of 500-1700 nM, typical of the global emerging oseltamivir-resistant
seasonal A(HINT1) viruses. Genetic analysis of the neuraminidase gene confirmed that the four
viruses had the H275Y mutation (histidine-to-tyrosine at codon 275 in N1 nomenclature),
conferring resistance to oseltamivir. None of the patients or their close contacts had received
Tamiflu® prior to sample collection. In 2009, 25 seasonal A(HIN1) viruses were phenotypically
tested and all were resistant to oseltamivir while 486 pandemic (HIN1) 09 viruses were
phenotypically tested and all were sensitive to oseltamivir. The WHO National Influenza Centre at
ESR has reported the findings to the WHO.
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Table 6. Antiviral susceptibility to oseltamivir for influenza A(H1N1) viruses in New
Zealand, 2006-2010

Influenza type/subtype Seasonal A (HIN1) Pandemic A(H1N1)
Year 2006 2007 2008 2009 2009 2010
Number of viruses 17 138 4 25 486 280
Mean 1C50* 1.84 0.83 728 1399 0.396 0.616
Std. dev. 0.71 0.63 136 1990 0234 0.379
Min 1C50 0.25 0.01 547 305 0.092 0.01
Max 1C50 3.099 4.219 870 7912 1402 2.864
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3. RECENT STRAIN CHARACTERISATION AND LIKELY VACCINE
CANDIDATES

3.1 Pandemic influenza A(H1N1)

The pandemic influenza A(HINT1) virus was first detected in April 2009 in the United States and
was responsible for outbreaks in Mexico in March and April 2009. Outbreaks subsequently
occurred in all regions of the world and, by July 2009, pandemic A(HIN1) was the predominant
influenza virus circulating in many countries in the Americas, Asia, Europe and Oceania.

During the 2010 influenza season, 1216 pandemic influenza A(HIN1) isolates were received at the
Melbourne WHOCC from 16 countries from Australia, New Zealand, South Africa, Asia and
Pacific Island countries. The virology laboratories in New Zealand use the kit supplied by the
Melbourne WHOCC to analyse pandemic influenza A(HIN1) strains. The antiserum used for
antigenica typing was the ferret antisera raised against A/California/7/2009-like strain. A total of
1590 pandemic influenza A(HIN1) viruses were detected in New Zealand in 2009, of which 266
had undergone antigenic typing and they were all antigenically closely related to
A/California/7/2009-like strain.

Among all pandemic A(HINI1) viruses analysed at the Melbourne WHOCC, most of viruses
reacted well with ferret sera to A/California/7/2009 with less than 1% classified as low reactors (>8
fold reduction compared to the homologous titre). The Centers for Disease Control and Prevention
in Atlanta reported that 99% of their viruses were A/California/7/2009-like with only 4/401 (<1%)
being classified as low reactors (Tables 3.1, 3.3, 3.4 and 3.5 in Appendix 3). In addition, a total of
107 pandemic A(HIN1) viruses were sequenced in the HA-1 region of the haemagglutinin. The
sequence analysis indicated that viruses was increasing genetic drift which was evident in the
viruses isolated from Australia, New Zealand and Singapore during 2010 with two major subclades
both with E374K and N125D amino acid changes from previously circulating viruses. One of these
subclades had viruses with further amino acid substitutions (Figure 3.2 in Appendix 3). Low
reactors in the HI assay were mainly found in both of these new subclades. The neuraminidase
(NT) genes of the pandemic viruses were also sequenced, resulting in groups similar to their HA
grouping. For example, viruses with HA E374K and N125D changes had amino acid changes at
MI5I and N189S in the N1 gene and fell into a separate group (Figure 3.3 in Appendix 3).
Furthermore, vaccines containing influenza A/California/7/2009-like antigen stimulated anti-HA
antibodies of similar geometric mean HI titres to the vaccine virus and recent pandemic A(HINT)
isolates. For a small number of pandemic A(H1NT1) viruses, the geometric mean HI titres of human
post-vaccination sera were lower than titres to the vaccine virus (average reduction: adults, 68%;
elderly adults, 55%) (WER 85(41), and Tables 3.9 & 3.10 in Appendix 3).

In summary, pandemic influenza A(HIN1) viruses became the predominant circulating strain in
southern hemisphere countries. HI tests showed that most isolates were antigenically similar to
A/California/7/2009-like strain. ~ Current vaccines containing A/California/7/2009 antigen
stimulated anti-HA antibodies of similar geometric mean HI titres to the vaccine virus and recent
A(HIN1) influenza isolates. Based on all of the epidemiological, antigenic, genetic and serological
data, the WHO consultation recommended vaccines containing a A/California/7/2009 (HIN1)-like
strain. The AIVC accepted this recommendation.
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3.2 Seasonal influenza A(H1N1)

Very few seasonal influenza A(HIN1) viruses were reported (mainly from China). Of these, the
majority were antigenically and genetically similar to the previous vaccine virus
A/Brisbane/59/2007. It is expected that seasonal influenza A(HIN1) will not co-circulate in the
2011 southern hemisphere influenza season. Thus no vaccine strain is selected for seasonal
influenza A(HINT).

3.3 Seasonal influenza A(H3N2)

Influenza A(H3N2) has frequently been associated with severe disease and excess mortality in
high-risk groups. This subtype has also shown the greatest tendency for antigenic drift as
illustrated by the frequency of vaccine formulation changes recommended by the WHO and AIVC
(Table 1).

The Melbourne WHOCC has analysed 119 A(H3N2) isolates from nine countries since January
2009. These viruses made up 7% of all viruses analysed at the Melbourne WHOCC. Most (76.4%)
of the influenza A(H3N2) viruses reacted well with ferret sera raised against A/Perth/16/2009-like
viruses. However, a number of viruses showed reactivity. Tables 5.1, 5.3 and 5.4 (Appendix 4)
show the HI titres obtained with the isolates using ferret sera against A/Perth/16/2009. In addition,
HA gene phylogenetic analysis of the 2009 influenza A(H3N2) viruses sequenced showed that most
viruses were A/Victoria/208/2009-like. Viruses in this group had acid changes at K158N, N189K
and T212A compared with the pre-2009 circulating viruses. A number of recent viruses from the
USA, Australia, New Zealand and Cambodia fell into a sub-clade of the A/Victoria/208/2009 and
this group had additional signature amino acid changes at D53N, Y94H, 1230V and E280A. A small
number of recent viruses fell into the A/Perth/16/2009-like clade with changes at K158N, N189K,
E62K and N144K. Sequence analysis of the N2 NA gene analysed in 2010 showed that the most
recent viruses grouped in a similar manner as their HA genes with the majority falling into
A/Victoria/208/2009 group. The viruses in the emerging A/Victoria/208/2009 subgroup also
groupsed together based on their NA genes (Figures 5.2 and 5.3 in Appendix 4). Furthermore,
vaccines containing influenza A/Perth/16/2009 (H3N2)-like antigens stimulated anti-HA antibodies
of similar geometric mean HI titres to the vaccine virus and to recent A(H3N2) isolates. Similar
results were obtained in microneutralisation tests for a subset of sera (WER 85(41), and Tables 5.12
and 5.13 in Appendix 4).

In summary, influenza A(H3N2) viruses were associated with widespread outbreaks in many
southern hemisphere countries. Most isolates were antigenically similar to A/Perth/16/2009-like
strain. Current vaccines containing the A/Perth/16/2009 antigen stimulated anti-HA antibodies of
similar geometric mean HI titres to the vaccine virus and to recent A(H3N2) isolates. Based on all
of the epidemiological, antigenic, genetic and serological data, the WHO Consultative Group
recommended the H3 component of the vaccines containing an A/Perth/16/2009 (H3N2)-like strain.
AIVC accepted this recommendation.
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34 Influenza B

Two distinct lines of influenza B have co-circulated in many countries during recent years. This
dates from the late 1980’s when the B/Panama/45/90 variant of influenza B was first observed.
This strain and its further variants of the Yamagata lineage (most recently representative strain-
B/Florida/4/2006) spread worldwide, whereas strains of the previous B/Victoria/2/87-like viruses
continued to circulate in Asia and subsequently underwent independent evolution as an
antigenically distinct lineage (most recent representative strain-B/Brisbane/60/2008). For reasons
not wholly understood, these remained geographically restricted to Asia until 2001. In 2002 the
B/Victoria/2/87 lineage viruses were the predominant viruses worldwide.

Both recent B/Victoria-like strains (B/Brisbane/60/2008 is the current reference strain) and
B/Yamagata-like strains (B/Florida/4/2006 is the current reference strain) continued to be isolated
worldwide in 2010. Varying proportions of the two lineages were seen in many countries with
mainly B/Victoria-like lineage strains circulating in southern hemisphere countries. Only 6
influenza B viruses were detected in New Zealand in 2010 with two antigenically typed as
B/Brisbane/60/2008 —like viruses.

Two hundred and sixty influenza B isolates were received in 2010 by the Melbourne WHOCC from
13 countries (15.4% of total isolates). The majority of isolates (95.2%) were typed as B/Victoria
lineage with the majority reacting well with ferret sera raised against egg grown B viruses of this
lineage. Only 4.8% of B viruses were of the B/Yamagata lineage and were generally poorly
reactive with ferret sera to egg derived B/Florida/4/2006 virus; they reacted somewhat better with
ferret antisera against B/Bangladesh/3333/2007 virus. HI assays in Tables 6.1, 6.3, 6.4 and 6.5 were
performed at the Melbourne WHOCC. In addition, sequence analysis of the HA1 gene of recent
isolates showed that recent isolates fell into one of the two major lineages of B viruses
(B/Victoria/2/87 or B/Yamagata/16/88) consistent with their antigenic typing. The B/Victoria
lineage viruses mostly grouped either in the B/Brisbane/60/2008 group with signature amino acid
changes at S172P, N75K, N165K and V146l. A smaller number of viruses, mainly from the
Philippines, grouped with the older B/Malaysia/2506/2004-like viruses with a T37I substitution.
Very few viruses were available for sequencing from the B/Yamagata lineage and most fell into
B/Bangladesh/3333/2007-like group (Group 3) with a S150I change along with more recent
reference viruses such as B/Wisconsin/1/2010 (Figures 6.3, 6.4 and 6.5 in Appendix 5). All of the
B viruses analysed in 2009 had NA sequences that were of the B/Yamagata lineage but can still be
sub-divided into two groups that were similar to either the B/Florida/4/2006 and
B/Bangladesh/3333/2007, or to the B/Malaysia/2506/2004 and B/Brisbane/60/2008 groups. Both
groups showed low levels of genetic drift.  Furthermore, vaccines containing influenza
B/Brisbane/60/2008-like antigens stimulated anti-HA antibodies of similar geometric mean HI titres
to the vaccine virus and to recent B/Victoria-lineage isolates. However, geometric mean HI titres
were somewhat lower to recent B/Yamagata/16/88 lineage viruses than to the vaccine virus
(average reductions: adults, 37%; elderly adults, 27%). (WER 85(41), Tables 5.7 to 5.8 in Appendix
5).

In summary, influenza B outbreaks were reported in southern hemisphere countries. Most recent
isolates were antigenically and genetically similar to B/Brisbane/60/2008 (B/Victoria/2/87 lineage).
Current vaccines containing B/Brisbane/60/2008 antigen stimulated HA antibodies that were
similar in titre to recently isolated B/Brisbane/60/2008— like viruses. Based on all of
epidemiological, antigenic, genetic and serological data, the WHO consultation recommended the B
component of the vaccines containing a B/Brisbane/60/2008—like strain. The AIVC accepted this
recommendation.
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4, SUMMARY OF VACCINE COMPOSITION RECOMMENDATION

It is recommended that the influenza vaccine formulation for New Zealand for 2011 is:
. A(HINT1) an A/California/7/2009 (HIN1) - like virus*
o A(H3N2) an A/Perth/16/2009 (H3N2) - like virus
o B a B/Brisbane/60/2008 - like virus

* Note: A/California/7/2009 is a pandemic A(H1N1) virus.

4.1 Explanation of “like” strains suitable for inclusion in vaccine

In the past, some strains of influenza recommended for inclusion in the vaccine formulation have
been unsuitable vaccine candidates due to their poor growth potential with resulting low yields or
poor serological responses in vaccinees. Under the “like” strain concession in the vaccine
recommendation, an antigenically similar strain can be substituted which has the qualities that are
lacking in the prototype strain.

The AIVC considered the information about international surveillance by WHO, recent data from
Australia, New Zealand, South Africa and Argentina on influenza epidemiology and virus strain
characterisation, and the recommendations of the WHO annual consultation on the composition of
influenza vaccine for the southern hemisphere, held in Geneva on 26-28 September 2010.

The AIVC agreed to adopt the September 2010 WHO recommendations. The influenza vaccine
components for year 2011 season should contain the following:

A (H1IN1): an A/California/7/2009 (HIN1) - like strain, 15 ug HA per dose
A (H3N2):  an A/Perth/16/2009 (H3N2) - like strain, 15 ug HA per dose
B: a B/Brisbane/60/2008 - like strain, 15 pg HA per dose

The following available reassortants or viruses are recommended as suitable vaccine strains:
. A(HINT):
0 NYMC X-179A egg or cell, NYMC X-181, NYMC X-181A, NIBRG-121,
NIBRG-121xp reassortants derived from A/California/7/2009.
0  NIBRG-122 reassortant derived from A/England/195/2009.
0] IVR-158 reassortant derived from A/Brisbane/10/2010.

. A(H3N2):
0  A/Wisconsin/15/2009 and A/Victoria/210/2009 (these are A/Perth/16/2009-like
viruses)
0 NYMC X-183 reassortant derived from A/Wisconsin/15/2009;
o] NYMC X-187, NIB-65, IVR-155 reassortants derived from A/Victoria/210/2009
. B:
0 B/Brisbane/60/2008; NYMC BX-31, NYMC BX-35, NIB-65 reassortants derived

from B/Brisbane/60/2008;
B/Brisbane/33/2008.

o
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APPENDIX 1 - Composition of the Australian Influenza Vaccine Committee
2010
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Australian Influenza Vaccine Committee 2010

The Australia Influenza Vaccine Committee (AIVC) meeting was convened at 3:00 pm on 6
October 2010 in Conference Room 1, TGA, Symonston, Canberra, when overseas participants in
the teleconference were connected by Telstra. The New Zealand representatives attended the

meeting by face-to-face meeting and teleconference.

Chairperson: Dr Gary Grohmann, TGAL, TGA
Secretary: Ms Thérése Marengo, TGAL, TGA

Committee Members:

Ass Prof Gary Grohmann, OLSS, TGA (Chairperson)
Prof Anne Kelso, Melbourne WHOCC

Dr Ian Barr, Melbourne WHOCC

Dr Mike Catton, VIDRL

Dr Heath Kelly, VIDRL

Dr Dominic Dwyer, ICPMR

Dr David Smith, UWA

Emeritus Prof Greg Tannock, Macfarlane Burnet Institute
Dr Ruth Lopert, PMA, TGA

Dr Grahame Dickson, OPM, TGA

Dr Alan Hampson, Interflu Pty Ltd

*Dr Sue Huang, CDI, ESR, NZ

*Prof Barry Schoub, NICD, SA

Dr Andrea Forde, OHP, DoHA

Dr Tania Dalla Pozza, OLSS, TGA (Secretary)

Observers:

Dr Don Bandaranayake, ESR, NZ

Ms Rhonda Owen, OHP, DoHA

Ms Kate Robinson, OHP, DoHA

Mr Peter Schoofs, CSL Ltd

Mr William Cracknell, CSL Ltd

Ms Sarah Payton, CSL Ltd

Ms Nicole Schaefer, CSL Ltd

Mr Peter Schoofs CSL Ltd

Ms Christine Wadey CSL Ltd

Mr Jonah Smith CSL Ltd

Ms Alicia Ham, Sanofi Pasteur

Dr Glen Mason, Sanofi Pasteur

Ms Reshma Ajinka, GlaxoSmithKline Australia Pty Ltd
Dr Cheryl Keech, GlaxoSmithKline Australia Pty Ltd
Ms Louise Carter, GlaxoSmithKline Australia Pty Ltd
Ms Rema Sakr, GlaxoSmithKline Australia Pty Ltd

Dr Mandy Cooke, GlaxoSmithKline Australia Pty Ltd
Mr Tony Wilson-Williams, Solvay Biosciences Pty Ltd
Ms Alina Danaila, Solvay Biosciences Pty Ltd

Dr Christine Apostopoulos, Novartis Vaccines and Diagnostic Pty Ltd
*Mr Tony Colgate, Novartis Vaccines and Diagnostic Pty Ltd
Mr Lionel Cornu, Baxter Healthcare Pty Ltd

Mr Tony Shelton, Baxter Healthcare Pty Ltd

Ms Elizabeth de Somer, Medicines Australia
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Mr Sam Shirley, Medicines Australia
Ms Pearl Bamford, OLSS, TGA

Dr Peter Christian, OLSS, TGA

Dr Peter Bird, OLSS, TGA

*Participating by teleconference
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APPENDIX 2 - Isolates Received For Analysis at the Australian WHO
Collaborating Centre
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FIGURE 2.1 Influenza viruses received and analysed at the Melbourne WHO CC

FIGURE 2.2 Influenza isolates by type/subtype received and analysed at the Melbourne

WHO CC 2000-10
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APPENDIX 3 - Influenza A (H1N1)
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TABLE 3.1 Summary — Antigenic Characterisation of Influenza A(H1N1)pdm at

Melbourne WHO CC
Australia, Pacific SE Africa East South

New Zealand Asia Asia Asia Total (%)
March - September 2009
A/California/7/2009-like 588 33 50 1 1 0 712 (94.7%)
A/ California/7/2009 (low)* 316 0 4 0 0 40 (5.3%)
Total 024 33 03 1 1 0 752
October 2009 — February 2010
A/California/7/2009-like 183 18 122 21 0 2 356 (91.5%)
A/ California/7/2009 (low)* 5 0 27 0 0 1 33 (8.5%)
Total 185 28 149 21 0 3 389
March - September 2010
A/California/7/2009-like 500 20 131 7 23 0 780 (99.2%)
A/ California/7/2009 (low)* 5 0 1 0 0 1] 6 (0.8%)
Total 004 20 132 7 23 0 786

TABLE 3.2 Summary — Antigenic Characterisation of Influenza A(H1IN1)pdm at CDC
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TABLE 3.3 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne

Compilation: 15 & 16 September Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
2010 Reference Antisera
Sequenced A B C D E F G H | J Human
Turkey RBC Fig56 | Fss F1616 | F1614 | F1615 | F1s20 | F1623 | Flies F1686 F1704 MAB | serum Passage Sample
Reference Antigens CAL/T | AUCKHM | PHIL/244 | ILLIN/G | BRI2013 | BAYIE9 | LVIVING | SING/S48 | BRISMD | CHCHNE 175 Pool History Date
A | AICALIFORNIATI2009 2560 320 320 640 1280 640 640 1280 1280 1280 1280 320 ES
B | AJAUCKLANDI1/2009 2560 640 320 1280 2560 1280 1280 2560 2560 2560 2560 640 E3
C | AIPHILIPPINES/344/2004 2560 320 640 640 1280 320 640 1280 1280 640 =80 320 MDCKY
D | AILLINOIS/S2007 1280 320 320 1280 1280 320 640 1280 640 640 5120 160 C2MDCK2
E | A/BRISBANE/2013/2009 2560 320 320 640 1280 540 1280 2560 1280 1280 5120 640 MDCK3
F | AIBAYERN/GS/2009 =80 =40 <40 =40 40 320 80 80 80 a0 2560 160 MDCKT
G | AILVIVING2009 160 40 =40 =40 160 1280 640 320 320 320 1280 320 MDCKE
H | AISINGAPORE/S48/2010 1280 160 160 320 640 540 640 5120 2560 2560 1280 160 MDCKX MDCK2
I | A/BRISBANEMO/2010 1280 160 160 320 640 540 640 5120 5120 2560 1280 160 E2
J | AICHRISTCHURCHME2010 1280 320 320 640 1280 1280 1280 5120 5120 5120 1280 160 E3
Test Antigens
1 | AIPERTHE22010 5120 640 640 1280 2560 1280 1280 =10240 5120 5120 1280 320 MDCKX MDCK1 09/08/2010
2 | AVICTORIAB39/2010 2560 320 320 640 1280 540 640 5120 5120 2560 2560 320 mdck1 271082010
3 | AlBYDNEYMS2010 2560 640 320 640 2560 1280 2560 5120 5120 5120 2560 320 mdchx,mdck1 251082010
4 | AISYDNEYME2010 2560 320 320 640 1280 1280 2560 5120 5120 2560 1280 320 mdchkx,mdck1 25/08/2010
5 | A/SOUTH AUCKLAND/18/2010 2560 320 320 640 1280 1280 1280 5120 5120 5120 2560 160 midckx, mdck 2000712010
6 | AISOUTH AUCKLAND/2/2010 2560 320 160 320 1280 1280 1280 2560 2560 2560 1280 160 MDCK-SIATA mdck1 | 19/07/2010
7 | AWICTORIA/B50/2010 2560 640 320 1280 1280 2560 1280 5120 5120 5120 1280 32 madck1 03/09/2010
8 | AIPHILIPPINES/2203/2010 1280 320 320 640 640 1280 1280 5120 5120 5120 1280 160 MDCK2 31/05/2010
9 | AISOUTH AUSTRALIA/G22010 1280 320 160 640 640 640 640 1280 1280 640 5120 320 MDCKA1 18/08/2010
10 | A/SOUTH AUSTRALIA/GS2010 1280 320 160 640 640 540 640 1280 640 640 5120 320 MDCKA1 19/08/2010
11 | AWICTORIAB3E/2010 1280 320 160 320 640 540 640 5120 2560 2560 1280 160 madck1 26/08/2010
12 | ANVICTORIAMB3E/2010 1280 160 160 320 640 320 320 640 640 640 2560 320 mdck1 27I08/2010
13 | AIDARWIN/ST2010 1280 160 160 320 640 640 320 2560 2560 2560 1280 160 MDCKA1 271082010
14 | AIDARWIN/G2010 1280 160 160 320 640 540 320 5120 2560 2560 1280 160 MDCK1 29/08/2010
15 | AVICTORIAB43/2010 1280 160 160 320 640 540 640 2560 2560 1280 1280 160 MDCKA1 30/082010
16 | AIPERTH/S1/2010 1280 160 160 640 1280 540 640 2560 2560 2560 1280 160 MDCKX MDCKA1 04/08/2010
17 | AIPERTH/S3/2010 1280 160 160 320 640 640 640 5120 2560 2560 1280 160 MDCKX MDCKA1 02/082010
18 | AVICTORIA48/2010 1280 320 160 640 1280 1280 1280 5120 5120 5120 1280 160 MDCKA 31/082010
19 | AWVICTORIASTEZ2010 1280 320 320 640 1280 1280 1280 5120 5120 5120 2560 32 mdck1 01/09/2010
20 [ AVICTORIASE0/2010 1280 320 320 640 1280 1280 1280 5120 5120 5120 1280 32 mdck1 02/09/2010
21 [ AVICTORIAMSE32010 1280 320 320 640 1280 1280 1280 5120 5120 5120 1280 160 madck1 02/09/2010
2 | AISOUTH AUSTRALIAGT2010 640 160 160 320 640 640 320 2560 2560 2560 2560 160 MDCKA1 19/08/2010
23 | ANVICTORIAST1/2010 320 80 80 160 320 320 160 1280 1280 1280 1280 80 mdckd 01/09/2010
24 | A/BRISBANETE/2010 320 80 160 160 G40 540 320 2560 2560 2560 2560 32 MDCK1.MDCKZ 11/08/2010
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TABLE 3.4 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne

Compilation: 3 September & 31 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
August 2010 Reference Antisera
Sequenced A B C D E F G H 1 J Human
Turkey REC F1656 F55 Fi1616 F1614 F1615 F1620 Fi62 F1684 F1686 F1704 MAB Serum Sample
Reference Antigens CALT | AUCKHM | PHIL/344 ILLIN/G | BRIS/Z2013 | BAY/MO [ LVIVING | SINGIS48 BRISMO CHCHMG 175 Pool FPassage History Diate
A | ACALIFORNIATI2009 1280 160 160 640 1280 840 540 840 640 640 1280 160 EB
B | AVAUCKLANDM/2008 1280 320 320 G40 1280 G40 540 1280 1280 1280 2560 320 E3
C | A/PHILIPPINES/344/2004 2560 320 640 1280 1280 320 640 1280 1280 1280 =4 320 MDCEKT
D | AILLINCIS/S2007 1280 320 320 640 1280 320 540 1280 1280 640 1280 160 C2IMDCEZ
E | A'BRISBANEZ013/2009 1280 160 a0 320 640 320 320 840 640 G40 2560 160 MDCE3
F | A'BAYERN/ME92009 =f0 =40 =40 =40 40 320 &80 <Al a0 80 1280 160 MDCEKT
G | ALVIVING 2000 160 <4 <4 <40 80 1280 640 160 320 320 1280 320 MDCKG
H | A/'SINGAPORES48/2010 G40 g0 a0 160 640 &40 320 1280 2560 1280 1280 160 MDCEX MDCK2
| ABRISBANEMO2010 320 80 40 160 320 320 160 1280 2560 1280 1280 80 E2
J | ACHRISTCHURCHMG/2010 2560 320 160 640 1280 1280 1280 5120 5120 5120 1280 160 E2
Test Antigens
1 APERTHI35/2010 2560 160 160 320 1280 6840 640 2560 2560 2560 640 160 MDCEX MDCEA | 22072010
2 | A'CHRISTCHURCH/7/2010 1280 160 40 320 640 840 540 2560 2560 1280 540 80 E1 08072010
3 | AVICTORIAB19/2010 1280 320 160 320 1280 840 540 2560 2560 2560 1280 160 MDCK1 19/08/2010
4 | A'/PERTHI34/2010 1280 160 a0 320 1280 &40 640 2560 2560 2560 640 &80 MDCEX MDCEA | 22072010
5 | A'PERTH/39/2010 1280 320 160 640 1280 840 540 2560 2560 2560 1280 160 MOCEX MDCKT | 290072010
6 | AVICTORIAS232010 1280 160 160 640 640 &40 640 2560 2560 2560 MDCKA1 13082010
7 | AVICTORIAS26/2010 1280 320 160 640 1280 1280 1280 5120 5120 2560 MDCK1 13/082010
8 | AVICTORIABZTI2010 1280 160 160 640 1280 1280 540 2560 2660 2560 MDCK1 177082010
9 | A'IDARWINE1AZD10 1280 320 320 G40 1280 1280 1280 5120 5120 5120 MDCK1 26/0772010
10 | ADARWINS3/2010 1280 320 320 640 1280 1280 1280 5120 5120 5120 MDCKA 27072010
11 | ATOWNSVILLEN/2010 1280 320 160 640 1280 1280 1280 5120 2560 5120 mdck2 20072010
12 | A/BRISBANEM44/2010 1280 160 80 320 1280 G40 540 2560 2560 2560 mdck2 280772010
13 | A/lBRISBANEMS2010 1280 320 160 640 1280 &40 640 1280 1280 1280 mdck2 2600772010
14 | AIGRAFTONM/2010 1280 160 80 320 640 G40 540 25G0 2560 2560 mdck2 1700872010
15 | AICHRISTCHURCH/A2010 G40 160 a0 320 640 &40 640 2560 2560 2560 1280 &80 E1 06072010
16 | AIDAEGUMAT2010 640 160 a0 160 640 320 320 840 320 32 1280 80 MDCK-P3 090472010
17 | AINCHEONMB862/2010 640 160 =40 80 640 320 320 320 640 640 a0 40 MDCK-P4 12042010
18 | AIPERTHI32/2010 G40 160 80 320 640 320 320 G40 320 32 1280 160 MDCEX MDCEA | 150772010
19 | AVICTORIAMG34/2010 640 80 a0 160 320 320 320 1280 1280 1280 1280 80 MDCK1 171082010
20 | AVICTORIAMBISN2010 640 160 80 160 640 160 320 320 320 320 540 160 MDCK1 19/08/2010
21 | APHILIPPINES/ 201972010 G40 80 40 160 640 G40 320 1280 1280 1280 540 a0 MDCEK3 110872010
22 | ANVICTORIAS28/2010 640 320 160 320 640 6840 640 2560 2560 2560 MDCKA 17/082010
23 | ADARWIN/S1B/2010 G40 160 80 320 640 G40 540 25G0 2560 2560 MDCK1 260772010
24 | AIBRISBANEM1/2010 G40 160 a0 320 640 640 640 1280 1280 1280 mdck2 FH072010
25 | AIBRISBANEM32010 640 160 a0 320 640 840 G40 2560 2560 2560 mdck2 30072010
26 | AMOWNSVILLE2/2010 G40 80 a0 160 640 840 320 1280 1280 1280 mdck2 11/082010
27 | A/BRISBANES1/2010 G40 160 80 320 640 G40 320 2560 2560 2560 midck2 120082010
28 | AVICTORIAG24/2010 320 80 40 320 320 320 320 1280 1280 1280 MDCK1 30072010
29 | A/BRISBANEMSD2010 320 80 40 160 320 320 160 1280 1280 1280 mdck2 300072010

Vaccine Recommendations

44

October 2010



TABLE 3.5 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne

Date: 24 August 2010 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
Reference Antisera

Sequenced A B C D E F G H I J K

Turkey RBC F1656 | FS5 F1616 F1613 F1614 | F1615 F1620 | F1623 F1624 F1636 | F1ggg | Human Passage Sampls

Reference Antigens CALT | AUCKA | PHIL/344 | 1I0WAZ006 | ILLING | BRISI2013 | BAY/BO | LVIVING | SING/G48 | BRISMO | BRISM2 °F”.Qf,|m History Date
A | AJCALIFORNIA/TI2009 2560 320 320 1280 320 1280 540 1280 1280 1280 40 160 ES
B | A/AUCKLANDI1/2009 2560 320 320 1280 40 1280 540 1280 1280 1280 1280 320 E3
C | APHILIPPINES!344/2004 5120 320 1280 2660 1280 2560 320 2560 2560 1280 1280 320 MDCK7?
D | A/SWINEIOWAI2006 =A0 =40 40 160 =40 40 40 80 =A0 =0 =80 160 C1/C1 MDCK2
E | AILLINDIS/2007 2560 320 40 2560 640 2560 540 2560 2560 1280 1280 160 2MDCK2
F_| A/BRISBANE/2013/2000 2560 320 320 1280 40 1280 1280 2560 2560 2560 2560 540 MDCK3
G | A/BAYERN/GO/2000 =80 =40 =40 =40 =40 20 640 320 an 160 160 160 MDCKT
H | ALVIVINGI2009 80 =40 =40 =40 =40 160 640 G40 160 160 160 320 MDCKE

|| A/SINGAPORE/S48/2010 2560 320 160 540 320 1280 640 1280 5120 5120 1280 160 | MDCKX MDCK1

J | A/BRISBANE/0/2010 1280 160 160 540 120 G40 540 1280 2560 2560 2560 160 E2
K | A/BRISBANE/Z/2010 5120 320 40 2560 40 2560 2560 5120 5120 5120 5120 160 E2

Test Antigens
1 | A/SOUTH AUCKLANDIS/2010 2560 320 40 1280 40 2560 1280 2560 5120 5120 5120 160 mdcke,mdck1 | 07/07/2010
2 | A/SOUTH AUCKLANDI7/2010 2560 320 40 1280 40 1280 1280 2560 5120 5120 5120 320 mdcke,mdck1 | 07/07/2010
3 | A/SOUTH AUCKLAND/0/2010 2560 320 320 1280 640 1280 1280 1280 5120 5120 5120 160 Mook 10/07/2010
4 | A/SOUTH AUCKLAND/M2/2010 2560 320 40 1280 640 1280 1280 2560 5120 5120 5120 160 . MOCK- 11/07/2010
5 | AICAMBODIAT/2010 2560 320 320 540 40 1280 320 1280 1280 1280 1280 160 | MDCKOMDCK1 | 19/07/2010
6 | AWWELLINGTON/22/2010 1280 160 320 540 320 G40 540 1280 2560 2560 2560 &0 R 26/07/2010
7 | AICAMBODIAMTI2010 1280 320 320 540 320 1280 320 1280 1280 1280 1280 160 | MDCKOMDCK1 | 16/03/2010
& | AICAMBODIA/25/2010 1280 320 320 540 320 £40 640 1280 540 1280 1280 320 MDCK3 03/06/2010
9 | AICAMBODIA/29/2010 1280 320 320 540 320 B40 640 1280 2560 2560 2560 160 | MDCKOMDCK1 | 02/07/2010
10 | AICAMBODIA/30/2010 1280 160 320 540 120 G40 540 1280 5120 5120 5120 160 | MDCKOMDCK1 | 03/07/2010
11 | AICAMBODIA/31/2010 1280 320 320 1280 320 1280 540 1280 1280 1280 1280 320 | MDCKOMDCK1 | 05/07/2010
12 | AMVELLINGTON/12/2010 1280 160 160 540 320 1280 640 40 2560 2560 2560 160 Mook 12/07/2010
13 | AFFIJIAR2010 1280 160 160 540 320 (40 320 40 540 540 40 160 MDCK1 12/06/2010
14 | AICAMBODIA/S/2010 1280 320 320 1280 320 1280 320 1280 1280 1280 1280 160 | MDCKOMDCK1 | 14/07/2010
15 | AICHRISTCHURCH/16/2010 1280 320 320 1280 320 1280 1280 2560 2560 5120 2560 160 E2 12/07/2010
16 | AICAMBODIA/S/2010 1280 320 320 540 320 1280 540 1280 1280 1280 1280 160 | MDCKOMDCK1 | 14/07/2010
17 | AICAMBODIA/M0/2010 1280 160 160 540 320 640 320 540 540 540 40 160 | MDCKOMDCK1 | 16/07/2010
18 | AMVAIKATO/S/2010 G40 &0 160 320 160 320 320 320 1280 1280 1280 160 mdckemdek | 08/07/2010
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FIGURE 3.2 Phylogenetic relationships among influenza A(H1IN1)pdm HA genes

o o VicnaS0710 710
Christchurch 210 7110

SthAuckiand 210 710
Sthauckiand 1010 7110
Victoria/B42M0 810
Brishane/ 7O 0 810
———raasT 10 g0
Vaccine Strain etan Bam;ﬁyf&uﬂﬁﬂu
" el
Serology Antigen Darwin51E10 810

Reference Antigen Chiistchurch/S/10 710

mﬂ.ua%.dg ﬁ!qqﬁ 710

ictoria’808M0 810

DarwindB4M10 910

April 2010

—————i_____ — .
May 2010 pren gt e Bn

i Smeremia B 410

Philippines/2638/10

June 2010
July/August 2010
September 2010
# H275Y

Brisbane7/10 310

N125D

T151

—

Christchurchi22i0 7410
[286M {Chrisichuch/2/10e 7110

Vickoria/B04M 0 8410
1216V
T4745

1200 Hei"b"'
Ylington ] H1D, En' ”a?1 0

Weli /51710 8

ona@1 710 Eu"ID
Lictenat shane/ 72110 810

Bri
Christchurch/13/10e 7710

O e kel 140 710

Brisbans/23/10 710
‘u’n:.'h:\na.ﬁm g/10
a51410 710

1% %1%

urch2310 7710

ristchuchi®10 710

Wdin@nﬂ.’!ﬂﬂ 7h0 gn
wdlrﬂ J38010 810

Sydney 1810 810

szuz.r'lu Ti0

1

E499K

Danwin1 71

'-—q:".l_.'- De érElsbl'lut:hlEHﬂe

_.n.u

Damwin7 10 _&10
0 &Mo

Graffton' 2110 8M0

g J/EB4/10 210
Eingabore572/10 5110
Singapore/575/1D 5110

Brisbana/7 31

—

Si
&

Cambodia7/ 10 710
Cambodiall 10 710
Samutprakand 10210 2/10 # CambodiasM0 7710
201 0 pdm Hi CONSENSUS
I /i
— Perthi32/10 710
———————— Victorial 1710 110

Macawz0 BT830 d' ™

Carberai0 210

Vichoria/B000 &'10

"u'lu::tcu |a.5Cl1.1EI 810

Perfh "-'PEWE!HI

Darwin3&10 710

arwindd

§a/81/10 &10
D i
0 @10

— Perfhi 1EI‘II] &10
Brisbana2M0e 4/

Bty dhd'

'l..lict:rlafm‘élﬂ I] 70
pore/586/10e

i}

—En
mmﬂ?mn
DEN&UHE‘H hira/D21 e 21 Dode
Macaw307 24810 310

Cambodia’®M0 7710

Victona/g33M0 810

SthCarolina® 21 0e 31 Dedc

infro 2010
Pert/i10 ST

Fj

Chiang Raif220/10 310
if10 510

Gnrdia’ﬂﬁl"lﬂ

Diae 13?4."'1 0 410
Pedh/500110

FEMJW&WD

ST4G
Goroka/@10 310
Brisbane /100 110
Gomkalt4/M10 310
EEEISE”‘”U‘ 210
—— _BRISBANE2013/08c 7 .
— Waikalo/ 2110 110

Maca 10
LIVINEDSnimr 1008dec
Mexco/448 2

DB cdc
AUCKLAND/M/OBe 4/08
BAY ERM/G 302
CALIFORNIAD T Se

0.0010

Gorokal
SimbuMAD 210

16/ 10e 4M0

Vaccine Recommendations 46

October 2010



FIGURE 3.3 Phylogenetic relationships among influenza A(H1N1)pdm neuraminidase genes
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TABLE 3.9 Haemagglutination inhibition antibody responses
Influenza type A(H1N1)pdm vaccine component

Young Adults

Population | N Antigen Passage History quﬁe GMT %>1=40 %>/=160
Pre Post Pre Post | Pre | Post
AlCalifornia/f/2009 X179A* I7P h8 13.3 ] 823 25 88 8 33
AdCalifornia/7/2009 WT ES 58 [17.3] 80O | 25 a3 8 38
Australian A/Brisbane/10/2010 E2 5 13.3 | 49.0 33 71 8 25
Younger | 24 AfSouth Carolina/2/2010 E4 58 17.3| 80.0 | 42 71 4 42
Aduits A/Christchurch/16/2010 E3 58 |16.8] 617 | 42 | 67 | 8 | 42
AMictoria/583/2010 MDCK2 42 8.9 238 17 50 0 13
AlWellingten/53/2010 MDCK-SIATX, MDCK2 38 106 | 291 25 54 0 13
AlCalifornia/7/2009 X1794* IZP
AJCalifornia/7/2009 WT E5

European AlBrisbane/10/2010 E2 83 5.8 65.3 4 71 0 38
Younger | 24 AfSouth Carolina/2/2010 E4 83 58 | 847 4 79 0 50
Aduits A/Christchurch/16/2010 E3 88 | 69 |1037] 8 | 83 | 0 | =8
AMictoria/583/2010 MDCK2 58 50 275 0 54 0 17

AfWellington/53/2010 MDCK-SIATX, MDCK2 b8 bh.h 327 0 58 0 21

TABLE 3.10 Haemagglutination inhibition antibody titres
Influenza type A(H1N1)pdm vaccine component
Older Adults
Population | N Antigen Passage History FETie GMT %>/=40 %>/=160
Pre Post | Pre | Post | Pre | Post

A/California/7/2009 X179A* IZP 38 259 | 713 54 a8 8 42

AlCalifornial 72009 WT E5 25 30.0 65.3 54 83 13 29

Australian A/Brisbane/10/2010 E2 46 | 141 | 400 | 25 67 4 21
Older 24 AiSouth Carolina/2/2010 E4 38 | 224 | 635 | 42 79 13 33
Adults A/Christchurch/16/2010 E3 42 | 206 | 566 |38 | 75 | & | 38
AlNVictoria/583/2010 MDCK2 50 10.0 259 21 58 4 o]

AlWellington/53/2010 MDCK-SIATX, MDCK2 50 103 | 267 21 58 4 13

AlCalifornial7/2009 X179A* IZP

AlCalifornial 72009 WT ER 58 586 490 4 63 0 38

Eu ropean AfBrisbane/10/2010 E2 50 53 275 0 50 0 25
Older 24 AfSouth Carolina/2/2010 E4 54 56 | 377 | 4 58 0 25
Adults A/Christchurch/16/2010 E3 53 | 53 | 400 | 0 | 58 | 0 | 3
ANictana/583/2010 MDCK2 42 50 189 0 38 0 21

AlWellington/53/2010 MDCK-SIATX, MDCK2 | 42 5.0 18.9 0 38 0 21

"Waccine strain
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APPENDIX 4 - Influenza A (H3N2)
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TABLE 5.1 Summary — Antigenic Characterisation of Influenza A(H3N2) from Melbourne

WHO CC
Australia ,
New - S:F Africa :Eﬂ?t So“.th Total (%)
Pacific Asia Asia Asia
Zealand
October 2006 — February 2007
A Wisconsin/67/2005-like 87 1 19 0 3 0 110 (35.3%0)
AWisconsin/67/2005 (low)* 86 1 11 0 4 0 202 (64.7%0)
Total 173 2 130 0 7 1] 312
March — September 2007
AWisconsin/67/2005-like 66 0 13 0 lé 0 05 (22.4%)
AWisconsin/67/2005 (low)* 157 1] 121 13 37 2 330 (77.6%)
Total 223 0 134 13 53 2 415
October 2007 — February 2008
A/Brisbane/10/2007-like 145 0 35 0 50 0 233 (80.1%)
A/Brisbane/10/2007 (low)* 30 0 23 0 5 0 58 (19.8%)
Total 175 0 6l 0 55 0 291
March - September 2008
A/Brisbane/10/2007-like 246 0 128 4 17 11 406 (80.2%%)
A/Brisbane/10/2007 (low)* 49 0 38 0 10 3 100 (19.8%)
Total 205 0 166 4 27 14 S06
October 2008 — February 2009
A/Brisbane/10/2007-like 130 0 28 0 4 0 162 (94.7%%)
A/Brisbane/10/2007 (low)* o 0 3 0 0 0 9 (5.3%)
Total 136 0 31 0 4 0 171
March - September 2009
A/Brisbane/10/2007-like 28 1 04 2 0 0 05 (23.3%)
A/Brisbane/10/2007 (low)* 134 109 3 33 0 313 (76.7%)
Total 162 7 173 33 33 1] 408
October 2009 — February 2010
A/Perth/16/2009-like 15 2 67 0 0 4 88 (61.9%)
A/Perth/16/2009 (low)* 4 19 30 0 0 1 54 (38.1%)
Total 19 21 97 0 0 5 142
March - September 2010
A/Perth/16/2009-like 21 0 32 1 0 1 55 (76.4%)
APerth/16/2009 (low)* 7 0 3 0 0 2 17 (23.6%0)
Total 28 1] 40 1 0 3 72
* > 8 fold lower in HI assays
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TABLE 5.3 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne

21 September 2010 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
Reference Antisera

Sequenced A B C D E F G H I J K

Guinea Pig RBC F1465 | F1154 | F1646 | F1391 |F1393 | F1413 | F1474 | F1468 | CDC | F1708 | F1707 Passage Sample

Reference Antigens NY/SE | WISC/ET [ BRIS/MO | PHILMGE | ST/72 | PERMG | SING/3T | VIC/208 | RHO. IS VIC/E | PER/S1S Histary Date
A | A'INEW YORKIS5/2004 640 160 80 <20 &0 <20 =20 =20 <20 <20 <20 SPFCK3.,E4
B | AWISCONSIM/GT/2005 320 320 160 <20 80 <20 =20 =20 <20 <20 =20 SPFCK3,ES
C | A'/BRISBANE/MD/2007 320 320 320 <20 640 20 =20 40 40 80 30 E3
D | A/PHILIPPINES/G/2009 20 20 80 320 40 160 160 160 80 160 a0 MDCK4
E | A/'SURAT THANI/72/2009 40 <20 40 40 80 40 =20 40 40 40 40 MDCK4
F | AIPERTH/ME/2009 <20 <20 <20 160 <20 160 160 80 160 80 160 E4
G | A'SINGAPORE/3T/2009 <20 <20 <20 160 <20 160 160 a0 160 160 160 E3
H | AVICTORIA/208/2009 <20 &0 80 1280 40 320 1280 1280 540 1280 >2560 E3
| | AARHODE ISLAND//2010 <20 20 <20 80 <20 320 a0 320 320 320 320 ES
J | AWNICTORIA/BIZ010 <20 40 40 640 &0 320 320 6540 1280 >2560 640 E3
K | AIPERTH/S19/2010 20 40 40 80 80 160 80 160 80 160 80 MDCKZ

Test Ag.
1 | AIPERTH/38/2010 <20 40 80 160 80 160 160 160 160 160 160 MDCKX,MDCK1 | 29/07/2010
2 | ANOHANNESBURGIS9/2010 <20 40 40 80 80 160 80 160 160 320 160 mdck3 15/07/2010
3 | AI'SONG KHLAM42/2010 <20 40 80 160 &0 160 160 160 160 320 a0 MDCK3 02/08/2010
4 | AIPERTHM0/2010 <20 40 80 160 80 160 160 320 160 160 160 MDCKX,mdck1 | 25/05/2010
5 | AIPERTHM4%/2010 <20 40 80 160 80 160 160 320 160 320 160 MDCKX,MDCK1 | 04/08/2010
6 | AIPERTH/21/2010 <20 20 40 80 40 80 a0 160 80 160 a0 MDCKX.MDCK2 | 29/06/2010
7 | AIPERTH/54/2010 <20 20 40 80 40 80 80 80 80 160 30 MDCKX,MDCK2 | 09/08/2010
8 | AIPERTH/S6/2010 <20 20 40 40 40 80 40 80 80 160 30 MDCKX,MDCK2 | 09/08/2010
§ | A'SYDNEY13/2010 <20 20 40 80 40 80 40 a0 80 a0 a0 mdckx,mdck1 12/08/2010
10 | AWICTORIA/SES3/2010 <20 20 40 80 80 80 40 80 80 160 30 mdck’l 30/08/2010
11 | ATRAT/MA10/2010 <20 20 40 80 40 80 40 80 80 160 30 MDCKZ 03/08/2010
12 | A'SUPHANBURIMA52/2010 <20 20 40 a0 40 80 80 160 160 320 30 MDCK3 12/08/2010
13 | AIBANGKOK/480/2010 <20 40 40 30 40 80 80 160 160 320 160 MDCK3 10/08/2010
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TABLE 5.4 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne

Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
Reference Antisera

Sequenced A B C 0] E F [E] H I J K L

Guinga Pig RBC F1154 | F1464 | F1466 F1082 F1391 | F1393 | F1413 | F1474 F1467 coc F1707 | F1708 Passage Samole

Reference Antigens WISIET | BRISA BRISMO URUGT16 | PHILME | STIT2 | PERME | SINGAT VIC/208 RHO. 15 | PERIS1S | VICH History Date
A | AMWISCONSINETI2005 320 320 320 320 20 320 <20 =20 20 20 20 A SPFCK3ES
B | A/BRISBANE/S/2006 160 160 320 320 20 320 =30 <20 =20 20 20 20 E5
C | ABRISBANENO2007 320 320 640 1280 20 G540 20 20 40 40 a0 &0 E3
D [ NYMCX-17T5C{A/Uruguay!716/07) 320 160 320 1280 =20 540 =20 =20 20 =20 20 20 XE2
E | A/PHILIPPINES/16/2000 <20 20 A0 20 320 160 160 320 160 160 540 540 MDCK4
F | ASURAT THANIT72/2009 =20 20 =20 =20 40 320 20 20 20 40 a0 &0 MDCkA4
G | A/PERTH/ME/2009 =20 =20 =20 =20 320 =20 320 320 320 320 320 160 E4
H | &/SINGAPORE/ZTIZ009 =20 =20 <20 <20 320 20 320 320 320 320 320 320 E3
| | AVICTORIAZ08/2009 160 40 320 20 =2660 80 >2560 =2660 1280 1280 =2680 | =2560 E3
J | ARHODE ISLAND 20 =20 =20 =20 80 =20 320 &0 320 G40 540 1280 ES
K | A/PERTH/519/2010 20 40 A0 20 160 80 160 80 160 160 160 320 MDCK 1
L | ANVICTORIAMS/2010 20 A0 40 20 320 160 160 160 320 160 320 640 MDCKZ
M | AVICTORIAMBI2010 =20 20 20 40 320 40 320 160 320 320 540 1280 E3

Test Ag.
1 | AVICTORIAS32/2010 a0 B0 320 &0 1280 320 1280 1280 1280 1280 =2560 1280 MDCK 1 16/08/2010
2 | APERTHIZ7/2010 40 20 80 40 640 160 G40 320 640 320 1280 1280 | MDCEX MDCET | 08/07/2010
3 | AIPERTHI23/2010 40 20 A0 40 320 80 540 320 540 320 540 1280 | MDCKX MDCK1 | 29/06:2010
4 | AIPERTH/S01/2010 20 40 A0 20 320 160 320 320 320 160 540 1280 MDCK2 20/05/2010
5 | ANEWCASTLE/M/2010 20 20 80 20 320 80 320 160 320 320 540 1280 MDCKA 25/06/2010
6 | AVICTORIASS2/2010 20 40 80 40 320 160 320 320 320 160 540 1280 mdck1 271082010
7 | APERTH/30/2010 20 40 20 20 320 160 320 320 320 320 540 1280 | MDCKX MDCK2 | 13/07/2010
& | A/PERTH/501/2010 =20 20 20 40 160 20 160 20 320 320 320 540 E3
9 | ATASMANIAMZIZ010 =20 40 80 20 320 160 160 160 160 320 320 540 mdck2 05082010
10 | A/BRISBANEAS2010 20 20 40 20 160 80 160 160 160 160 160 320 mdck3 30/07/2010
11 | AIPHILIPPINES/2050/2010 20 20 40 =20 160 80 160 160 160 160 320 640 MDCK3 17082010
12 | AHYOGO/3004/2010 20 20 40 20 160 80 160 160 160 160 320 540 mdcks 171052010
13 | A/SRILANKA/19/2010 =20 20 40 =20 160 40 20 80 80 80 160 320 | MDCKXMDCK2 | 18/05/2010
14 | A/BRISBANEME2010 =20 20 40 <20 80 80 80 20 a0 80 B0 160 midckd 110772010
15 | AIHIROSHIMA-C/27i2010 =20 20 20 =20 80 40 80 a0 a0 40 B0 160 mdck5 052010
16 | A/PANAMASIDT149/2010 <20 20 40 20 20 80 a0 80 a0 A0 20 160 C1/C2 MDCK 1 06/2010
17 | AJALABAMASS2010 =20 20 20 =20 80 80 40 40 a0 40 a0 160 M1/C2,MDCKA 072010
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FIGURE 5.2 Phylogenetic relationships among influenza A(H3) HA genes
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FIGURE 5.3 Phylogenetic relationships among influenza N2 neuraminidase genes

Vaccine Strain
Serology Anfigen
Reference Antigen

April 2010
May 2010
June 2010
July/August 2010

_m\.‘_|5ngwu'eﬂsmﬂe 609
Singaporef37/0%: 609
F——Tasmania/&09 5/09
Philippines/295809 609
PHILIPPIMES/16/08 3/08
Victoria/209/09e 6109

Perth/& 7308 1109
SuratThanif116/10 2710
SuratThani26910 310
MewYork/3/10 3/10cdc

— Pennsylvania/05M10 4/10cdc
-~ Perth/324/09 7/09

Guam/2/09 5/09

ap/34/09 B/09

Chuulk/309 6/09

PohrpeM4/09 7/09
Wisconsin/15/09e cdc
Brisbane/53/0%e 609
Victoria/210/09 6/09
Honduras/6065/10 41 Dede

KiribatiG/09 7/09
VictoriaM/10 3010

PERTH16/09e 409
Brizbane/ 0009 709

_EWHEBMB 609
Taiwan/724/09 4/09

D127, L338F, N3420 L Taiwani4210 5/10cdc

" —perth/1 6009 7/09
SURAT THANVTZIOE 2/08
Brishane/11/10e Sa‘fﬂ

Victoria/8/10 810
Sl anka/7/10 5/10
SriLanka/3/10 510
SriLanka/310 710

Micaragua/4413/10 6/10cde
Singapore/516/10 4110
Sirglgapnre.fﬁ.?ﬁﬂ! 410

Hongkong/ 1376710 3/10cde
Hiroshima-C/ 27/ 0niid  5/10
Slngaju’eﬁ1 2M0 410

L81P, M40 20 Mewcastle/4N0 BM0

536TN

K3I59T
eIl

D147TM
115V

Stockholm/2/10 3/10siidc
Canbemra/2H 0 &10

SthAuckland/5/10 THO
Cambodia1/10 6M0
Kanza=06M0 SH0cdc
[ Alahan'ﬂlﬁﬂﬂcdt: Mo

Emerging
A
sub-clade

N387

MNI3D 26T

|| Perth/10/10 511
P anama

3D 149/ 0cdc 6/10

Tt 3 a0 o hcde
ﬂ:maﬁﬁﬂﬁﬂ 4/10cdc
Brebane/31/10 7/10

Boliviaf317/10 S/10cdc

Perth/107/03 609
SriLankal1/09 509

Ne.'!CaIEdmiEIE-Hl]H 809

forial244/09 1109
SnLankﬂ!Qﬂ]E o9

Bangkok/13209 509

VICT DHNEDBJ'DQEB.'I]EI

H347TH WestSepik/12/09 809
WestSepik2009 909

Y40C

H150R
Vi9dl
[ YHOH |

L BRISBANENMIVOT 207
L3T0S URUGUAY/T 18072
3T L BRISBAME/QDEe 6106

NEW YO RK /55 Me
WISCOMNSINGF05e

Johannesburg/ 1250009 709
Johannesburg/11 7609 709

8 60/80T BN AN

oo

Wictoriaf245/093 1209

lowaf7i10 7M10cdc

Victora/ 2082000

609 LY Uad N

Singaporef334/09 11/09

¥ 60/B0C/EU0INAY

Vaccine Recommendations

54

October 2010



Human Serological Studies
Seasonal Influenza Vaccine

Collaborative assays were performed in 5 laboratories using panels of pre- and postimmunisation
sera from young adults and older adults. Panels were derived from recipients of
the 2010 Australian vaccine and the 2010-2001 European vaccine.

Australian H3 2010 vaccine
European H3 2010-2001 vaccine

A/Wisconsin/15/2009 (H3N2) (NYMC X-183)
A/Victoria/210/2009 (H3N2) (NYMC X-187)

TABLE 5.12 Haemagglutination-inhibition antibody responses

Young Adults

Influenza type A(H3N2) vaccine component

Population | N Antigen Passage History F'.?{sje CMT %1240 %>1=160
Pre Post Pre Post Pre Post
A/Perth/16/2009 E4 75 |89 | 673 | 17| 75 0 46
Australian A/Rhode Island/1/2010 E5 71 79 | 534 | 8 67 4 42
Younger | 24 A/Brisbane/11/2010 Ed 71 7.1 | 4356 B 67 0 25
Adult Alictorial&/2010 E3 79 |79 | 617 | 8 | 75 | 8 | 29
AlHiroshima-Ci27/2010 MDCKS 17 | 58 | 106 | © 8 0 0
AfPerth/16/2009 E4 79 | 65| 617 | 4 71 4 42
European A/Rhode Island/1/2010 E5 75 | 56| 490 | 4 67 0 29
Younger | 24 A/Brisbane/11/2010 E4 71 55 | 300 4 58 0 13
Adult AlVictoria/8/2010 E3 79 | 59| 566 | 4 75 0 42
A/Hiroshima-Ci27/2010 MDCK5 29 | 50| 87 0 8 0 0
TABLE 5.13 Haemagglutination-inhibition antibody responses
Influenza type A(H3N2) vaccine component
Older Adults
Population N Antigen Passage History R?:;e GMT %>I=40 >I=160
Pre Post Pre Post Pre Post
AlPerth/16/2009 E4 67 |106| 847 [ 17 | 79 8 50
Australian A/Rhade Island/1/2010 E5 63 | 89 | 692 | 4 79 4 46
Older 24 A/Brisbane/11/2010 E4 71 87 | 566 | 17 71 4 46
Adult Alictoria/8/2010 E3 71 |126| 777 | 21| 79 | 4 | =a
Al/Hiroshima-Ci27/2010 MDCKS 29 | 56 | 97 0 8 0 0
AlPerth/16/2009 E4 71 53 | 504 | O 63 0 29
European A/Rhode Island/1/2010 E5 75 | 51| 462 | 0 53 0 29
Older 24 A/Brisbane/11/2010 E4 54 53 | 283 | 0 46 0 25
Adult AlVictoria/8/2010 E3 67 | 55| 436 | © 50 0 38
AlHiroshima-C/27/2010 MDCKS 21 50 | 84 0 17 0 0
*Vaccine Strain
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APPENDIX 5 - Influenza B
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TABLE 6.1 Summary — Antigenic Characterisation of Influenza B from the Melbourne

WHO CC
Australia, ) ,
New | Pacific | °F | Africa | £t | South 1 4ol (os)
Asia Asia Asia
Zealand

October 2007 — February 2008
B/Mlalayvsia/2506/2004-like 3 0 3 0 0 0 0 (2.3%)
B/ Malaysia/2506/2004 (low)* 3 0 25 0 0 0 28 (10.9%)
B/Florida/4/2006-like 112 1 51 0 5 0 169 (65.5%)
B/Florida/4/2006 (low)* 31 0 0 0 15 0 55 (21.3%)
Total 149 1 88 0 20 0 158
March — September 2008
B/Malaysia/2506/2004-like 0 0 11 0 1 0 21 (3.3%)
B/ Malaysia/2506/2004 (low)* 102 2 27 2 2 0 125 (34.9%)
B/Florida/4/2006-like 169 0 30 1] 10 2 224 (34.5%)
B/Florida/4/2006 (low)* 110 ] 25 25 9 2 174 (27.0%)
Total 450 2 105 33 12 2 644
October 2008 — February 2009
B/Malavsia/2506/2004-like 15 0 4 0 0 0 19 (3.7%)
B/ Malaysia/2506/2004 (low)* 306 0 10 0 0 0 316 (61.4%)
B/Florida/4/2006-like a7 ] 9 0 1 0 77 (14.9%)
B/Florida/4/2006 (low)* 91 ] 7 2 3 0 103 (20.0%)
Total 470 0 30 2 4 0 515
March - September 2009
B/Brisbane/60/2008-like 4 0 40 0 0 0 44 (37.0%)
B/Brisbane/60/2008 (low)* p 1 21 0 0 0 24 (20.2%)
B/Malavsia/2506/2004-like 1 ] 2 0 0 0 3 (2.5%)
B/Mlalayvsia/2506/2004 (low)* 1 ] 32 0 0 0 33 (27.7%)
B/Florida/4/2006-like 0 0 2 0 0 0 2 (1.7%)
B/Florida/4/2006 (low)* 3 0 10 0 0 0 13 (10.9%)
Total 11 1 107 0 0 0 119
October 2009 — February 2010
B/Brishane/60/2008-like 0 0 3 1 1 0 5 (10.4%)
B/Brisbane/60/2008 (low)* 1 0 2 0 0 1 4 (8.3%)
B/Malaysia/2506/2004-like 0 0 10 0 0 0 10 (20.8%)
B/Malavsia/2506/2004 (low)* 0 0 25 0 0 0 25 (52.1%)
B/Florida/4/2006-like 0 ] 0 0 0 3 (6.3%)
B/Florida/4/2006 (low)* 0 ] 1 0 0 0 1(2.1%)
Total 1 0 44 1 1 1 48
March - September 2010
B/Brisbane/60/2008-like 5 0 83 13 11 0 112 (59.9%)
B/Brisbane/60/2008 (low)* 0 0 2 0 17 0 19 {10.2%)
B/Malavsia/2506/2004-like 0 0 0 0 0 4 (2.1%)
B/Malavsia/2506/2004 (low)*® 0 0 42 0 1 0 43 (23.0%)
B/Florida/4/2006-like 0 0 0 1 0 0 1 (0.5%)
B/Florida/4/2006 {(low)* 1 0 1 1 5 0 8 (4.3%)
Total o 0 132 15 34 0 137

* = 8 fold lower 1n HI assays
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TABLE 6.3 B/Victoria Lineage

34 September 2010 Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
Reference Antisera
A B C D E F G H 1 J
Sequenced F1175 F1173 F1233 F1236 F1235 F13564 F1640 F1658 F1652 F16a8 Mab Passage Sample
Turkey RBC MAL/2506 | VIC/304 | BRIS/ED | BRIS/AED | BRIS/A3 | HKIGD | PHILE3E3 | SINGB1G | SINGIE16 HK/259 172 History Date
Reference Antigens
A | BIMALAYSIA2506/2004 1280 840 =20 320 640 320 1250 1280 320 G40 =A0 E5
B | BVICTORIA/2D4/2006 540 640 =20 320 640 320 1280 1280 160 540 =80 E4
C 20 a0 160 160 GEN] 320 30 40 =20 160 1280 MOCKG
D 320 320 160 1280 =2560 1280 540 540 160 =2560 1280 EG
E 160 320 a0 540 1280 840 320 320 a0 1280 840 =
F | B/HONG KONG/90/2008 320 320 80 540 =7560 1280 540 1280 320 1280 1280 E3
G | B/PHILIPFINES/5363/2002 320 320 <20 160 320 160 640 540 160 320 <B0 MDCKS
H | BISINGAPORE/S16/ 320 320 =20 160 320 160 840 540 320 320 =50 MDCK4
| | BISINGAPORE/S16/ 320 320 =20 160 320 160 540 1280 320 320 =80 E2
J | BIHONG KONGI258/2 320 320 a0 540 =2560 1280 540 540 &0 1280 540 E4
Test Antigens
1 | BICHIANG RAIF341/2010 20 160 320 320 1220 640 320 ] <20 320 G40 MOCK2 07/07/2010
2 | BINEW CALEDONIA/32010 20 80 160 160 1280 320 160 40 =20 160 320 mdck1 2710712010
3 | B/INEW CALEDONIARZ010 20 20 160 160 1280 320 160 40 <20 160 320 MDCK1 13/08/2010
4 | B/INEW CALEDOMIAMD/2010 20 20 160 160 1220 320 180 ] =20 160 540 MDCK1 17/08/2010
5 | BINEW CALEDONIA12/2010 20 80 160 160 1220 320 160 80 =20 160 320 MDCK1 23/08/2010
6 | B/INEW CALEDOMNIAM4/2010 20 20 160 160 1220 320 160 40 <20 160 <80 MDCK1 25/08/2010
7 | BICHIANG RAIM404/2010 =20 20 160 160 1220 320 320 40 =20 160 640 MDCK2 02/08/2010
BIMAKHONRATCHASIMAM13/2010 20 20 160 160 1220 320 160 40 =20 160 540 MOCK2 16/07/2010
9 | BICHIANG RAIM417/2010 20 20 160 160 1220 320 160 40 <20 160 640 MDCK2 290742010
10 | BITAK/41872010 =20 20 160 160 1280 320 160 40 <20 160 540 MOCK2 03/08/2010
11 | BIBANGKOK/422/2010 20 20 160 160 1220 640 160 40 <20 160 G40 MOCK2 03/08/2010
12 | BINOTHABURI424/2010 20 80 80 160 1280 320 160 40 =20 160 540 MDCK3 02/08/2010
13 | BINOTHABURI437/2010 20 20 160 160 1280 320 160 40 <20 160 540 MOCK2 09/08/2010
14 | BISURAT THANII438/2010 20 a0 160 160 1220 320 160 40 <20 160 640 MDCK2 08/08/2010
15 | BIBANGKOK/448/2010 =20 20 160 160 1230 320 160 40 =20 160 540 MOCK2 10/08/2010
16 | BIMOTHABURIA74/2010 20 20 160 160 12280 320 160 40 <20 160 540 MDCK2 16/08/2010
17 | BICHIANG RAIM4TE/2010 20 20 160 160 1220 320 320 ] <20 160 640 MDCK2 09/08/2010
18 | B/IMEW CALEDONIAM/2010 20 20 160 160 1230 320 160 80 =20 160 640 MDCKA1 16/07/2010
19 | BINEW CALEDONIA/4/2010 20 40 160 160 1220 320 180 40 =20 160 540 mdck1 28/07/2010
20 | BINEW CALEDONIAT/2010 20 20 160 160 1220 320 160 40 =20 160 540 MDCK1 12/08/2010
21 | BIBANGKCK/399/2010 20 20 160 160 640 320 160 40 <20 160 540 MOCK2 28/07/2010
22 | B/INOTHABURI/443/2010 =30 160 a0 160 640 320 320 40 =20 160 540 MDCK3 03/08/2010
23 | B/BANGKOK/M7X2010 =20 20 160 160 G40 320 160 40 =20 160 540 MOCK2 10/08/2010
24 | B/SURAT THANII492/2010 =20 40 160 160 640 320 160 40 <20 160 640 MDCK2 15/08/2010
25 | B/INEW CALEDONIAME/2010 20 a0 160 160 G40 320 160 40 =20 160 540 MDCKA1 22/07/2010
26 | B/SURAT THANI408/2010 20 20 a0 a0 12280 320 160 40 =20 160 540 MOCK2 28/07/2010
27 | BIOHANNESBURG20/2010 20 40 a0 an 40 320 E] 40 <20 160 540 mdck3 24/06/2010
28 | BIBANGKCK/475/2010 =20 40 20 a0 540 160 160 40 <20 160 540 MDCK2 16/08/2010
29 | B/BANGKOK/495/2010 =30 20 160 20 640 320 160 40 =20 160 840 MDCKX MDCK1 | 23i08/2010
30 | B/IMEW CALEDONIAG2010 20 40 80 a0 40 320 a0 40 =20 160 540 MDCK1 05/08/2010
31 | BIMEW CALEDONIA/11/2010 20 2 <20 40 80 40 ] 80 <20 <20 <B0 MDCK1 19/08/2010
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TABLE 6.4 B/Victoria Lineage

Compilation: 14 & 17 September Haemagglutination Inhibition Assay - WHO Influenza Centre, Melbourne
2010 Reference Antisera
A B C D E F G H | J
Sequenced F1175 F1173 F1233 F12365 F1235 F1364 F1640 F1658 F1659 F1683 Mah Passage Sample
Turkey RBC MAL/2506 | VIC/304 | BRIS/G0 | BRIS/GD | BRISAA3 | HKMAO PHIL/G363 | SING/E16 | SING/E16 HK/259 172 History Date
Reference Antigens
A | BIMALAYSIAZ506/2004 640 320 =20 160 320 320 1280 1280 320 540 =20 ES
B | BVICTORIAA04/2008 640 640 =20 320 1260 320 1230 1280 320 640 =80 E4
C | B/BRISBANE/GO2008 20 40 160 160 1280 320 &0 40 =20 160 1280 MDCKE
D | B/BRISBANE/GO/2008 160 320 &0 640 1280 1280 640 640 160 1280 1280 E6
E | B/BRISBANE/32/2008 160 160 &0 640 1280 540 320 320 a0 1280 640 E4
F | B/HONG KONG/0/2008 160 320 &0 540 1280 1280 640 540 320 1280 540 E3
G | B/PHILIPFINES/G363/2009 320 320 =20 160 320 320 640 640 160 320 =80 MDCKS
H | B/SINGAPORE/G16/2008 320 320 =20 160 320 160 640 640 320 320 =20 MDCE4
| | BISINGAPORE/G16/2008 320 320 =20 160 320 160 640 1280 320 320 =20 E2
J | BHONG KONGI258/2010 320 160 B0 640 =2560 1280 640 540 160 >2560 1230 E4
Test Antigens
1 | BIMALAYSIAZ28/2010 1280 320 160 640 =2660 1280 320 320 =20 640 320 MDCEX. MDCKA1 12/05/2010
2 | BIJOHANNESBURG/105/2010 40 160 160 320 =2560 540 160 a0 20 320 1280 mdck2 D4/08/2010
3 | B/PANAMAIAOT237/2010 160 160 &0 320 1280 540 320 540 160 640 1280 E3 09/09/2010
4 | B/BOLIVIAMD4/2010 160 160 B0 320 540 320 320 640 a0 320 &0 E3 09/09/2010
5 | B/SYDNEY/201/2010 =20 160 320 320 =2660 540 160 =20 =20 320 640 mdckx mdck1 23/08/2010
6 | B/BRISBANEM/2010 =20 160 160 320 1260 640 320 160 =20 320 320 MDCK1,MDCEZ 11/08/2010
7 | BPHILIPPINES/2112/2010 20 80 160 160 1260 320 160 40 =20 160 640 MDCK3 24/05/2010
8 | B/JOHANNESBURGI28/2010 20 80 160 160 1280 320 160 40 =20 160 640 madck3 28/06/2010
9 | BJOHANNESBURGI49/2010 20 80 160 160 1280 320 160 40 <20 160 1230 mdck3 02/07/2010
10_| BIJOHANNESBURG/S7/2010 20 80 160 160 1280 B40 160 a0 20 160 1280 mdck3 D6/07/2010
11 | BAJOHANNESBURG/H00/2010 20 80 160 160 1260 320 160 40 =20 160 1230 mdck2 02/08/2010
12 | BIJOHANNESBURG/02/2010 20 &0 160 160 1280 320 160 40 =20 160 1230 mdck2 03/08/2010
13 | BINEW CALEDONIA/3/2010 20 160 160 160 1280 320 160 a0 =20 160 1230 mdck1 25/08/2010
14 | BINEW CALEDONIA/1S/2010 20 80 160 160 1260 320 160 40 =20 160 1230 mdck ] 27/08/2010
15 | BJOHANNESBURGM 212010 20 160 320 160 1260 540 160 80 20 320 2560 mdck2 22/06/2010
16 | BUOHANNESBURG/ST/2010 20 80 160 160 1280 320 &0 40 <20 160 540 mdck2 30/07/2010
17 | BISYDNEY/202/2010 20 80 160 160 1280 320 160 40 <20 160 540 MDCKX, MOCK1 26/08/2010
18 | B/PHILIPPINES/2576/2010 20 80 160 160 1280 540 B0 =20 <20 160 640 MDCK2 26/03/2010
19 | BVICTORIASOT/2010 =20 80 160 160 1260 640 a0 =20 =20 160 1230 midck 02/0%2010
20 | BIJECNBUK/M111/2010 40 80 160 160 1260 320 &a =20 =20 160 640 MOCK-P3 30/03/2010
21 | B/IBRISBANE/2/2010 <20 B0 160 160 1280 320 B0 =20 <20 160 320 MDCK2ZMDCK3 | 11/08/2010
22 | BIJOHANNESBURGIZ5/2010 20 50 160 80 1280 320 160 40 <20 160 1280 mdck3 29/06/2010
23 | BANCHEON/M302/2010 20 80 B0 80 540 320 40 =20 =20 160 1230 MDCK-P3 26M12/2009
24 | BIGYECONGGIM681/2010 20 40 160 80 G40 320 &0 =20 <20 160 540 MDCK-F3 12/04/2010
25 | B/IPHILIPPINES/Z2848/2010 <20 40 &0 80 G40 320 &0 =20 <20 160 540 MDCK2 120772010
26 | B/IDAEGU/M186/2010 20 80 &0 80 640 160 &l 20 =20 160 540 MDCK-P3 01/04/2010
27 | B/PHILIPPINES/2537/2010 30 160 =20 =20 a0 =20 640 160 20 =20 =80 MDCKZ 28/06/2010
28 | BIPHILIPPINES/ME17/2010 80 160 =20 =20 =20 =20 640 160 =20 =20 =80 MDCKZ 6042010
29 | BIPHILIPPINES/2217/2010 20 160 <20 <20 <20 <20 640 160 <20 <20 =30 MDCK2 1/06/2010
30 | B/PHILIPPINES/2782/2010 B0 160 <20 <20 <20 <20 640 160 <20 <20 =80 MDCKZ 5/07/2010
31 | B/PHILIPPINES/BE6/2010 40 160 =20 =20 =20 =20 640 160 =20 =20 =80 MDCK2 17/05/2010
32 | BIPHILIPFINES/2242/2010 a0 160 =20 =20 20 20 540 160 <20 <20 =80 MDCK3 7/06/2010
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TABLE 6.5 B/Victoria Lineage

26 August 2010 Haemagglutination Inhibition Assay -WI—!D Influenza Centre, Melbourne
Reference Antisera
A B C D E F G H 1 J
Sequenced F1173 F1233 | F1236 F1235 F1364 F1640 F1658 F1659 F1628 Mab FPassage Sample
Turkey RBC MAL2506 | WVIC304 BRIFGD | BRIEOD BRI/23 HK/20 PHIL/G363 SING/E16 SING/E16 HkJ/259 172 History Date
Reference Antigens
A | BIMALAYSIA2506/2004 1280 320 <20 320 320 160 640 640 160 640 <20 ES
B | BVICTORIA/Z04/2006 1280 640 <20 320 640 320 640 640 160 640 <80 E4
C | B/BRISBAMESD/2008 — cell 20 40 a0 80 640 160 40 <20 <20 160 6540 MDCKE
D | B/BRISBAMEMD/2008 — eqgg 6540 160 a0 320 1280 640 320 320 a0 1280 320 E4
E | B/BRISBAME/3/2008 1280 G40 160 1280 >2560 1280 640 640 a0 1280 540 E3
F | BIHONG KONG/90/2008 1280 320 a0 640 >2560 1280 640 640 320 1280 540 E3
G | BIPHILIPPINES/B363/2000 1280 320 <20 | 160 640 320 640 540 160 320 <80 MDCKS
H | B/SINGAPORE/G16/2008 —cell 320 160 <20 160 320 160 640 640 320 160 <80 MDCK2
| | BISINGAPORE/G16/2008 —egg 1280 320 <20 160 320 160 640 640 320 320 <80 E2
J | BIHONG KONG/259/2010 640 160 40 320 1280 640 320 320 40 1280 540 E4
Test Ag

1 | BITAINWAN/M1/2010 640 160 a0 320 1280 640 320 320 160 1280 80 E1+2E1
2 | BIMIE/G/2010 1280 160 40 320 1280 640 320 320 a0 1280 160 E1+2E1
3 | BICAMBODIAM2010 20 40 320 160 1280 320 80 <20 <20 160 320 mdck?2 10/01/2010
4 [ B/DAEGU/MET1/2010 20 40 320 160 1280 320 80 <20 =20 160 540 MDCK-P3 10/0472010
5 | BICHRISTCHURCH/1/2010 20 80 160 160 1280 320 80 <20 <20 160 540 MDCKX MDCK1 | 30/06/2010
6 | BICAMBODIAS2010 20 40 160 160 1280 320 80 <20 <20 160 540 mdck2 01/02/2010
7 | BICAMBODIAMEI2010 20 40 160 160 640 320 80 <20 <20 160 640 MDCKO MDCK1 | 05/03/2010
8 | BICAMBODIAR2/2010 20 40 160 80 1280 320 80 <20 <20 160 640 mdck2 14/01/2010
9 | BWICTORIASDI 2010 20 40 160 80 1280 320 80 20 =20 160 640 MDCK1 11/08/2010
10 | BIDAEGUIME14/2010 =20 40 160 80 1280 320 80 <20 =20 160 540 MDCK-P3 09/04/2010
11 | BI/DAEGLUI1314/2010 20 40 160 80 1280 320 80 <20 =20 160 160 MDCK-P3 03/04/2010
12 | BICAMBODIA/SI2010 20 40 160 80 640 320 80 <20 =20 160 320 mdck2 13/07/2010
13 | BICAMBODIAMG2010 20 40 160 80 640 320 80 <20 <20 160 540 MDCK2 13/0772010
14 | BWVICTORIASDA/2010 20 40 160 80 640 320 80 <20 <20 160 6540 MDCK1 13/08/2010
15 | BIDAEGUIS13/2010 20 40 160 80 640 320 80 <20 <20 160 6540 MDCK-P3 08/04/2010
16 | B/CAMBODIATI2010 20 40 a0 80 540 320 80 <20 =20 160 540 MDCK2 07/07/2010
17 | BICAMBODIAM2010 20 <20 a0 40 320 a0 40 <20 <20 <20 320 mdck2 06/0772010
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FIGURE 6.3 Phylogenetic relationships among influenza B HA genes of the
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FIGURE 6.4 Phylogenetic relationships among influenza B HA genes of the Yamagata
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FIGURE 6.5 Phylogenetic relationships among influenza B neuraminidase genes 2010
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TABLE 5.7 Haemagglutination inhibition antibody responses
Influenza type B vaccine component

(Young Adults)

. . Passage % GMT Yo=>/=40 Yo=/=160
Population | N Antigen Hist Ri
[EiL HE Pre Post Pre Post Pre Post
B/Brishane/60/2008*~ E4 50 30.0 97.9 50 79 29 50
Australi Bi/Hong Kong/25%/2010~ E4 46 42.4 106.8 54 79 33 50
Australian P _
Younger 24 B/Mie/6/2010~ E4 46 356 106.8 54 79 29 50
Adult B/Bolivia/104/2010~ E3 54 47.6 155.4 46 B7 38 58
B/Brisbane/3/2007 + E3 3 95.1 155.4 67 79 35 b4
B/Wisconsin/1/2010+ E4 21 436 80.0 46 58 25 41
B/Brishane/60/2008*~ E4 88 8.7 155.4 13 92 4 58
BiHong Kong/258/2010~ E4 110 8.7 219.8 13 88 4 67
European e N , -
B/Mie/6/2010 E4 92 9.4 219.8 13 88 4 58
Younger 24 —————
Adults B/Boliviai104/20104 E3 92 106 | 2397 8 96 4 63
B/Brisbane/3/2007+ E3 88 16.8 134.5 29 79 21 54
B/Wisconsin/1/2010+ E4 58 10.0 504 21 63 4 38
TABLE 5.8 Haemagglutination inhibition antibody responses
Influenza type B vaccine component
(Older Adults)
ag Yo=i= Yo=i=
Population N Antigan Pjiz?gge Ri;e GMT >/=40 %>/=160
Y Pre Post Pre Post Pre Post
B/Brishane/60/2008* E4 71 8.9 46.2 21 67 4 21
) B/Hong Keng/25%/2010" E4 67 11.2 56.6 21 79 4 21
Australian P —— . £
Older 24 B/Mie/&6/2010 E4 63 10.3 476 13 71 4 25
Adult B/Bolivia/104/2010~ E3 58 13.7 56.6 29 58 4 21
B/Brisbans/3/2007+ E3 8 41.2 924 53 63 25 33
BAWisconsin/1/2010+ E4 29 218 46.2 33 46 21 29
B/Brishane/60/2008* E4 58 6.3 283 8 53 0 21
B/Hong Kong/25%/2010" E4 58 6.9 43.6 8 67 4 3
European B/Mie/6/2010 E4 50 6.9 336 8 50 4 25
Older 24 —— - -
Adults B/Bolivia/104/2010~ E3 67 75 46.2 17 83 B 33
B/Brisbane/3/2007+ E3 39 7.7 21.2 17 56 B 17
B/Wisconsin/1/2010+ E4 33 6.7 15.4 5 38 0 3
"Waccine strain
“B/MVic — lineage viruses
+B/Yam — lineage viruses
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APPENDIX 6 - WHO Recommendation for Influenza Vaccines

Vaccine Recommendations 67 October 2010



Recommended viruses of influenza vaccines for use in the 2011 influenza season
(southern hemisphere)

September 2010
(Reformatted from the Weekly Epidemiological Record, 2010 85(41):401-412)

WHO convenes technical consultations® in February and September each year to recommend
viruses for inclusion in influenza vaccines® for the northern and southern hemispheres, respectively.
This recommendation relates to the influenza vaccines for the forthcoming influenza season in the
southern hemisphere (2011). A recommendation will be made in February 2011 relating to vaccines
that will be used for the influenza season in the northern hemisphere (2011-2012). For countries in
equatorial regions, epidemiological considerations will influence which recommendation (February
or September) individual national and regional authorities consider more appropriate.

Influenza activity, February — September 2010

Between February and September 2010, influenza was active worldwide and reported in Africa, the
Americas, Asia, Europe and Oceania. In many countries activity was low compared with the same
period in 2009; it was due to both pandemic influenza A(HIN1) and seasonal A(H3N2) and B
viruses. In general, outbreaks due to pandemic A(HIN1) viruses decreased during this period,
leading to the declaration of the post-pandemic phase by WHO on 10 August 2010."

In the southern hemisphere, influenza activity was variable in the different regions. Pandemic
A(HIN1) viruses predominated in some countries, such as Australia, Colombia and New Zealand.
In general, activity increased from July and had declined in most countries by September.

In the northern hemisphere, influenza activity generally declined from February and was very low
in Europe and North America compared to the same period in the previous year. In Asia,
widespread outbreaks of pandemic A(HIN1) occurred in India; regional pandemic A(HINI)
activity was reported in Bhutan, Cambodia, China and Malaysia, and localized activity was reported
in Nepal.

Seasonal influenza A(H3N2) or B viruses predominated in some African and South American
countries, and regional activity of A(H3N2) and B viruses was experienced in China. Confirmed
cases of seasonal A(HINT1) viruses were rare.

In tropical areas, many countries experienced outbreaks of varying intensity of pandemic A(HIN1),
A(H3N2) and B influenza. The extent and type of influenza activity worldwide are summarized in
Table 1.

Influenza A(H5N1) and A(HI9N2)

From 17 February 2010 to 26 September 2010, 27 human cases of A(H5N1), 12 of which were
fatal, were confirmed and reported by Cambodia, China, Egypt, Indonesia and Viet Nam, where
highly pathogenic avian Influenza A(H5N1) is present in poultry. Since December 2003, a total of
505 cases with 300 deaths have been confirmed in 15 countries.” To date there has been no
evidence of sustained human-to-human transmission.

? See http://www.who.int/csr/disease/Influenza/vaccinerecommendations/en/index.html; accessed October 2010.

3 A description of the process of influenza vaccine virus selection and development is available at:
http://apps.who.int/gb/pip/pdf fi %20les/Fluvaccvirusselection.pdf

* See http://www.who.int/mediacentre/news/statements/2010/h1nl_vpc_20100810/en/index.html; accessed October

2010.

See  http://www.who.int/csr/disease/avian_Influenza/country/cases_table 2010 08 31/en/index.html; accessed

October 2010.
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No human cases of Influenza A(H9N2) were reported during the period from February to
September 2010.

Antigenic and genetic characteristics of recent isolates

Influenza A(HINT1) viruses

The vast majority of A(HIN1) viruses detected worldwide during this period were pandemic
A(HINT); only a small number of seasonal A(HIN1) viruses were confirmed. Haemagglutination
inhibition (HI) tests using postinfection ferret antisera indicated that pandemic A(HINTI) viruses
remained antigenically homogeneous and closely related to the vaccine virus A/California/7/2009.
Sequence analysis of pandemic A(HIN1) viruses indicated increasing genetic heterogeneity. A
small number of viruses showed reductions in reactivity in HI assays with some ferret antisera
raised against a panel of representative viruses including the vaccine virus, but they did not form
distinct genetic subclades.

The small number of seasonal A(HIN1) viruses, from China, were generally antigenically and
genetically closely related to A/Brisbane/59/2007.

Influenza A(H3N2) viruses

The majority of A(H3N2) viruses collected between February and September 2010 were
antigenically closely related to A/Perth/16/2009, the vaccine virus for the northern hemisphere
20102011 season. This relationship assessed using panels of postinfection ferret antisera in HI
assays and was supported by virus neutralization assays. Phylogenetically, the haemagglutinin (HA)
genes of recent viruses fell into two distinct genetic clades represented by A/Perth/16/2009 and
A/Victoria/208/2009, with the majority falling within the A/Victoria/208/2009 clade. Emergence of
phylogenetic subgroups within the A/Victoria/208/2009 clade has been observed but viruses within
these clades, and emerging subgroups, were antigenically similar to A/Perth/16/2009.

Influenza B viruses

Influenza B viruses of both the B/Victoria/2/87 and the B/Yamagata/16/88 lineages circulated, with
B/Victoria/2/87 lineage viruses continuing to predominate. However, in China, B/Yamagata/16/88
lineage viruses have recently predominated although circulating at low levels.

In HI tests with postinfection ferret antisera, the majority of the B/Victoria/2/87 lineage viruses
were antigenically closely related to the vaccine virus B/Brisbane/60/2008, while two antigenically
distinguishable groups were detected in Asia and South America, represented by
B/Philippines/1617/2010 and B/Bolivia/104/2010, respectively. Most recently isolated
B/Yamagata/16/88 lineage viruses were antigenically distinguishable from the previous vaccine
virus B/Florida/4/2006 and were more closely related to both B/Bangladesh/3333/2007 and
B/Wisconsin/1/2010.

Resistance to Influenza antiviral drugs

Neuraminidase inhibitors

The vast majority of pandemic A(HIN1) viruses were sensitive to oseltamivir. The small number of
oseltamivir-resistant pandemic A(HIN1) viruses detected were mostly linked to use of this drug for
prophylaxis or treatment; in all of these cases, resistance was due to a histidine to tyrosine
substitution at amino acid 275 (H275Y) in the neuraminidase. There were no reports of oseltamivir-
resistant A(H3N2) or B viruses. No zanamivir-resistant viruses were confi rmed. Updates are
available at http://www.who.int/csr/disease/Influenza/h1nl_table/en/index.html
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Table
Tebls

1 Extent and type of influenza activity worldwide, February 2010 - September 2010
lzau 1 Etendue et type d'activité grippale saisonniére dans le monde, février 2010-septembre 2010

Country, area or territory — Pays, région  Februarny — March — April - May — Mai June— Juin  July— Juillet  August — Aolit  September —
ou territoire Feurier Mars Al Septembre
Africa - Afrique
Algeria — Algérie *H3, *H1{pdm) #H1{pdm) *f
Angola B o] LLER #E, «H1{pdm)
«H1{pdm)
Cameroon — Cameroun *H1{pdm) *H3 *F =B «H1(pdm) «f «F «H1{pdm) *H3 «B o *E «H1(pdm)
+H1{pdm)
Central African Republic — République «f +H1{pdm)
centrafricaine
(Cdte d'lvoire #H3 =H1{pdm) #H3, s+ 11 pdm) H3,#E, #H3, #H1{pdm)
seeH]{pdm) *H1{pdm)
Democratic Republic of the Congo - *H3 *H3 *F oH3 o #H3 oF #H3 *f «B
Republique démacratique du Congo #H1(pdm) #H1{pdmj)
Egypt — Egypte #H3 #B, *H3 B #BeHl{pdm)  =Hi{pdm)
sH1l{pdm)  ee=H]{pdm)
Ethiopia — Ethiopie of oHl{pdm)  =H1{pdm) L
France, Réunion el ef oH1[pdm)  *H1{pdm) B «H1{pdm) el of ol of
«H1{pdm) =H1{pdm)
Ghana *H3, #=H3, *H3 =, *H3, *H3, #H3 eH1(pdm) *H1{pdm] *H1 =B,
seH]{pdm)  eeHljpdm) eeeeHl{pdm) eeHijpdm) =*H1{pdm) #H1{pdm)
Kenya #E #H1{padm) *H3 #E sH3 =, *H3 #H3 #B  eH3 eHl(pdm) eH3 eE #H3 «F
#H1(pdm) *H1(pdmj) #H1{pdm) *H1(pdmj)
Madagascar ®H3, #H3 B, LLER: *H3 #H3 *H3 #Hl{pdm) *H3 =B  =H3 *H1{pam)
= o {pdm) +H1{pdm) «H1{pdm) «H1{pdm)
Mali ol
Mauritania — Maurtanis L] ] w3
Mauritius — Maurice *F «H1{pdm) oH3 o
«H1{pdm)
Guinea-Bissau — Guinée Bissau *H3 #E
*H1({pdm)
Rwanda *H3 =k #H3,#B, sH3 =, g, #H1(pdm) *B ol Ll Ll
*H1{pdm) +H1{pdm) «H1{pdm)
Senegal — Senégal #H3, ssH1pdm) *f *f og sH3 =}
sesH1{pdm)
South Africa — Afrique du Sud ] of L] #H3 #f ssH3 saf, #H3 sed, #H3 =af
*H1(pdm) *H1(pdm) s+H1(pdm] *H1{pdm)
Tunisia — Tunisie *H3 =k *H3 Ll
=H1{pdm]
Uganda — Duganda =g, =H1{pdm) #H3i =B *H3, «H1{pdm) =H3 #H3 b =H3
+H1{pdm)
United Republic of Tanzania — *H3 *F, #B #H1{pdm) =H3, «H1{pdm) LLLES saH3, *H3 «B o #H3 «F
République-Unie de Tanzanis *H1{pdm) *H1{pdm) =H1{pdm)
Zambia — Zambie i) *H3, *f, *H3 of,
#H1({pdm) #H1{pdm]
America - Amériques
Argentina — Argentine ] #H3 =B, ssH3 waf #H3 sef  w«ef sH1jpdm) eHI, eef sf snf
+H1{pdm) «H1{pdm) *H1{pdm) +H1{pdm)
Bahamas seH]{pdm) eeeH]{pdm)
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Tetla 1 (continued) —Tableau 1 (suwite)

Country, area or territory — Pays, région  February — March — April - May — Mai June— Juin  July - Juillet  August — Aolit  September —
ou tefritoire Février Mars Al Septembre
Asia - Asie
Afghanistan *H1{pdm) +H1{pdm) #H1{pdm)
Bangladesh e eH1{pdm) eBeH1pdm) «BeHl(pdm) B eHl(pdm) =B eHl{pdm) oH3, = eH3 oF «F «H1{pdm)
== {pdm) #H1{pdm)
Bhutan — Bhoutan seHl{pdm) eeeHlpdm) e=Hl{pdm)
Cambodia — Cambodge sH3 »F, «F = sH1{pdm) 3 sH3 oF sH3 ek sHi e »f,
*H1{pdm) ¢H1(pdm)  eeeH]jpdm) eeeHljpdm) eeeH]{pdm)
China — Chine #H1 =H3, sH1 =H3, *H1, *H3, *H1 seH3, #H1 #H3, sH] seH3  eH] essH3  esHiesf
sesf IIIEI ..IE‘ lloE__ saaf IIIEI llE_lH‘][p.dﬂ] IH1:p.d[']|
seH]{pdm) eeeHljpdm) «H1{pdm) #H1{pdm) #H1{pdm) *H1(pdm)
Hong Kong 5AR — Hong Kong, RAS *H3 #f sH3 eeB  eH] sH3 0 #H3 oF #H3 =B *H3 =8, L ER S #H3 =E,
=oH1{pdm) == H1{pdm) *H1{pdm) *H1{pdm) =H1{pdm) *H1{pdm) *H1ipdm) *H1{pdm)
Taiwan — Talwan oHl{pdm) *E *H1{pdm) Ll #f, #H3
Demaocratic People’s Republic of Korea #H1{pdm), =8 =H1(pdm), =B
— République populaire
démocratique de Corés
Indonesia — Indonésie #H3 =B *H3 =B, LER S #H3 oF #H3 =B *H3 =8, L]
*H1({pdm) #H1ipdm) #H1{pdm) #H1{pdm) *H1{pdm)
India — Inde g, of, *f #B «H1ipdm} *B =H1{pdm) *H3,=E L ER S #H3 =k
ssesH]pdm) sesed]{pdm| s=esH]{pdm) sswesH]pdm) seseH]odm) sessH]{pdm)
Iran {Islamic Repuiblic of) - Iran *H3 *F, *( «H1(pdm) of *f #H3 «F o] of «f
(Républigue islamigue d') #H1{pdm)
Israel — Isragl *H1(pdm)
Japan - Japon sH3 =B *H3 =B, LR *H3, #F #H3 =0 *H3 =B, L ER:S *H3, =B,
+H1{pdm) «H1{pdm) #H1{pdm) #H1{pdm) *H1(pdm) «H1(pdm) *H1{pdm)
Kazakhstan «F, *H1{pdm) o5 *F
Kyrgyzstan *f
Malaysia — Malaisie ssH](pdm) eeeHl(pdm) eeeHlipdm) e=*H1{pdm) #H1{pdmj)
Mabdives *H1(pdm)
Mongolia — Mongalie s F oH1{pdm) ssunf] oF
#H1(pdm]
Mepal — Népal seljpdm)  eeHljpdm) =B =H1{pdm)
Oman #H1{pdm) =B *H1{pdm) eH3 oF *f
#H1{pdm)
Pakistan L] #H1(pdm) sH3 #H3, «B =4
Philipgines #B #H1{pdm) eBeH1{pdm) =B eH1{pdm) LLER ] #H3 »B L ER
#H1{pdm) #H1{pdm) *H1(pdm)
Republic of Korea — République de #H3 B eefeHl{pdm) eH3 esel ee«feH]jpdm] *H3 =B
Corée =#+H1{pdm) #H1{pdm) =H1{pdm)
Singapaore — Singapour oH3, =B #H3, =E #H3, #«H1{pdm) wali3, weH3, a3 eef  sal3 eef
seH]pdm)  eeHl{pdm) #H1{pdm) *H1(pdm) «H1(pdm) *H1{pdm)
ari Lanka #H3, #H1{pdm) *H3,#H1{pdm) *H3, «H1{pdm) ssH3 *H3 *H3 =B
Tajikistan — Tadjikistan #F «H1{pdm)
Thailand - Thailands *H3 #f *H3 =B, LER S #H3 oF #H3 =B *H3 =8, L ER S #H3 =B
*H1{pdm) +H1{pdm) «H1{pdm) #H1{pdm) ¢H1(pdm)  eeeHljpdm)  «H1{pdm)
Viet Nam ol
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Tetle 1 (continued] —Tableau 7 (swite)

Country, area or territory — Pays, région Ffblruarg.- - March — April - May — Mai June— Juin  July— Juillet  August — Aolit  September —
ou territoire Fevrier Mars Al Septembre
Europe
Austria — Autriche *H1{pdm)
Belarus — Belarus *H1{pdm) sHl{pdm) =BeHl{pdm) =B «H1(pdm)
Belgium — Belgique *F #H1{pdm) B «H1{pam) o «f
B-:rsnja and Herzegovina — Bosnie- oH1{pdm) #H1({pdm)
Herzégovine
Bulgaria — Bulgarie «f #H1{pdm)
Croatia — Croatie *H1{pdm) +H1{pdm)
Cyprus — Chypre sHl{pdm) =B =H1{pdm)
Czech Republic — République tchéque #H1{pdm) #H1(pdm) #2 «H1[pdm)
Denmark — Danemark #H1{pdm) #H1(pdm) #H1{pdmj) Ll L]
Estonia — Estonie #E #Hl{pdm) e=BeH1{pdm) eBe*Hl{pdm}  =H1{pdm) #H1({pdm)
France #B #H1{pdm) eBeH1{pdm] =Be*H1{pdm) «B «H1pdm) «B =H3 Ll *B
Georgia — Georgie sesH]{pdm) ewsHl{pdm) =BeH1(pdm) #B
Germany — Allemagne *B+Hl{pdm) <BeHlpam)  =H1{pdm] *B
Greece — Grece ses#H1{pdm) *H1(pdm) #Hi{pdm) =H3, «H1{pdm)
Hungary — Hongrie *H1{pdm) *H1(pdm) «H1{pdm) #H1{pdm)
lceland - Islands =H1{pdm]
Ireland — Ifands =4 =4 4 Ll
[taly — Italie #E +H1{pdm) ol i *H3, #B *H1(pdm)
Latvia — Lettonie *F *H1{pdm) =B *H1{pdm) oF N
Lithuania — Lithuanie *H1{pdm) Ll *H1{pdm)
Luxembourg *H1{pdm) sHl({pdm)  *BeHl{pdm)  *H1{pdm)
Malta — Malte *H1{pdm] *H1(pdm) #H1{pdm) *f
Montenegro *H1{pdm]
MNetherlands — Pays-Bas *H1{pdm] *H1(pdm) Ll #H1ipdm) il
Morway — Norvege oE #H1{pdm) =B e*H1{pdm) B eH1pdm) *f of «Hi(pdm) =B *H1{pdm) oH3
Poland — Pologne efeH1({pdm) e=H1{pdm) o o2 «Hl{pdm}  =H1{pdm) #H1{pdm)
Portuga *H1{pdm) +H1{pdm) «H1{pdm)
Republic of Moldova — République de e eH1{pdm) #H1({pdm)
Moldavie
Romania — Roumanie eEeHl{pdm)  *H1{pdm) #H1{pdm) #H3
Russian Federation — Fédération de ¢ weel  oH3 eesf #H3 e, #H3, +E, *H3, =E,
Russie sesH](pdm) eeHl(pdm)  e*H1{pdm) *H1{pdm) #H1{pdm)
Serbia — Serbis *H1{pdm) +H1{pdm) #H1{pdm]
Slovakia — Slovaquie *H1{pdm) oH1{pdm) =H3, «H1({pdm)
Slovenia — Slovénie *H1{pdm) o «f «f
Spain — Espagne oF #H1(pdm) =B eH1{pdm) «BeH1{pdm) =8 *H1{pdm) *f og
Swieden — Suede eof oH1(pdm) eeB «H1(pdm) eH3 e  «2 «H]{pdm)
«H1{pdm)
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Tetle 1 (continued] —Tableau 7 (swite)

Country, area or territory — Pays, région Ffblruarg.- - March — April - May — Mai June— Juin  July— Juillet  August — Aolit  September —
ou territoire Fevrier Mars Al Septembre
Europe
Austria — Autriche *H1{pdm)
Belarus — Belarus *H1{pdm) sHl{pdm) =BeHl{pdm) =B «H1(pdm)
Belgium — Belgique *F #H1{pdm) B «H1{pam) o «f
B-:rsnja and Herzegovina — Bosnie- oH1{pdm) #H1({pdm)
Herzegovine
Bulgaria — Bulgarie «f #H1{pdm)
Croatia — Croatie #H1{pdm) #H1(pdm)
Cyprus — Chypre sHl{pdm) =B =H1{pdm)
Czech Republic — République tchéque #H1{pdm) #H1(pdm) #2, «H1[pdm)
Denmark — Danemark #H1{pdm) #H1(pdm) #H1{pdm) #B L]
Estonia — Estonie #E +Hl{pdm) =B*H1{pdm) <*B=Hl{pdm} =H1{pdm} #H1{pdm)
France #B #H1{pdm) e*BeH1{pdm) =Be*H1{pdm) <B =H1odm) *B =H3 Ll =B
Georgia — Georgie sssH]{pdm) eeeHl{pdm) =B*H1(pdm) =B
Germany — Allemagne #G+H1{pdm) <BeH1{pdm)  =H1{pdm] *B
Greece — Grece =e#H1{pdm) = H1(pdm) «Hl{pdm) =H3, «H1{pdm)
Hungary — Hongrie *H1{pdm) = H1({pdm) *H1{pdm]) *H1{pdm)
Iceland - Islande *H1{pdm)
Ireland — Ifande L .4 Ll L)
[taly — Italie #E #H1{padm) ol L] *H3, *B *H1(pdm)
Latvia — Lettonie #F #H1{pdm) B *H1{pdm) oF N
Lithuania — Lithuanis *H1{pdm) o *H1{pdm)
Luxemoourg *H1{pdm) #Hl{pdm) =Be*Hl{pdm) e=H1{pdm)
Malta — Malte *H1{pdm) +H1{pdm) #H1{pdm] *f
Montenegro *H1{pdm)
Metherlands — Pays-Bas *H1{pdm) +H1{pdm) o *H1{pdm) «f
Norway — Norvége oE #H1{pdm) =B e*H1{pdm) B eH1pdm) *f of «Hi(pdm) =B *H1{pdm) oH3
Poland — Pologne efeH1({pdm) e=H1{pdm) o o2 «Hl{pdm}  =H1{pdm) #H1{pdm)
Portuga *H1{pdm) +H1{pdm) «H1{pdm)
Republic of Moldova — République de e eH1{pdm) #H1({pdm)
Maoldavie
Romania — Roumanie sBsHl{pdm)  =H1{pdm) sH1{pdm) sH3
Russian Federation — Fédération de sH3 sasf sH3 sssf sH3 eaf, #H3 oF, #H3 oF
Russie sesH](pdm) eeHl(pdm)  e*H1{pdm) *H1{pdm) #H1{pdm)
Serbia — Serbis *H1{pdm) +H1{pdm) #H1{pdm]
Slovakia — Slovaquie *H1{pdm) oH1{pdm) =H3, «H1({pdm)
Slovenia — Slovénie *H1{pdm) o «f «f
Spain — Espagne oF #H1(pdm) =B eH1{pdm) «BeH1{pdm) =8 *H1{pdm) *f og
Swieden — Suede eof oH1(pdm) eeB «H1(pdm) eH3 e  «2 «H]{pdm)
*H1(pdm)
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Tetla 1 (continued) —Tableau 1 (suwite)

Country, area or territory — Pays, région  February — March — April - May — Mai June— Juin  July - Juillet  August - Aolit  September —
ou territaire Féwrier Mars Aol Septembre
Switzerland — Suisse sEeHl{pdm) eHl{pdm)  *BeH1{pdm) *E sH1(pdm]

The former Yugoslav Republic of Mace-  »H1{pdm)
donia — Ex-République yougoslave

de Macédoine
Turkey — Turquie # #H1{pdm) 1]
Ukraine #f #eH1{pdm) **E «H1{pdm) =B «H1{pdm) #af
United Kingdom of Great Britain and B #H1{pdm) B eH1{pdm) =BeH1{pdm) =8 «H1{pdm) ] «H1 (pdmi *H3

Horthem Ireland — Rovaume-Uni et
Irlande du Nird

Oceania - Dcéanie

Australia — Australie #H3 =B =H3 *Hl(pdm] *H3 eE #H3 oF, #H3 #E *H3 =k sHieE  sessH]{pdm)
*H1{pdm) *H1{pdm] #H1{pdm) #H1{pdm) ssHl(pdm) e**=H]{pdm)
France, News Caledonia — Mouvells == «H1pdm e wef
Calédonie
Mew Zealand — Nouvelle Z&lande *H1{pdm) L ER: *B, *Hi e, *sH1pdm

sHi(pdm)  e=sHl[pdm) eeH1{pdm)

Diata in Tabde | were provided by the Global influenza Surveillance Metwork and other panners. — Les données du Tableaw ! ont &€ fournes par e réseau mondial de surveillance de la gripps
et iautres partenaires

= = Sporadic actvity — Activit sporadigue A = Influenza & (not subtyped) — Grippe A (sous-type non déteming)
== = local activity — Activite loca’s E = Influenza B — Grippe 8
= = Rzgional outreaks - Flambees régionales H = Influenza AHIHI} - Grippe AHTH1)
=ewe = Widespread outhreaks — Fambées étenduss H3 = Influenza AHENI} - HI = Grippe AHINZ)
Hi[pom} = Pandemic & (H1M1) 2008 — #1 {pdm} = gripps pandémigue A (H1H1) 2009

M2 inhibitors

The vast majority of pandemic A(HINTI) viruses and all tested A(H3N2) viruses were resistant to
the M2 inhibitors, amantadine and rimantadine. Resistance to these antiviral drugs remained
predominantly associated with a serine to asparagine substitution at amino acid 31 (S31N) of the
M2 protein.

Studies with inactivated Influenza virus vaccines

The presence of antibodies to the HA of recent virus isolates, in 9 panels of sera from children,
adults and elderly adults who had received seasonal trivalent inactivated vaccines, was determined
by HI assay. The trivalent vaccines contained the antigens of either A/California/7/2009 (pandemic
HINI1)-like or A/Brisbane/59/2007 (seasonal HINI)-like, either A/Uruguay/716/2007 or
A/Perth/16/2009-like viruses (H3N2), and B/Brisbane/60/2008. Only panels from recipients who
had received vaccines containing A/California/7/2009-like and A/Perth/16/2009-like were
considered for the analysis of recent pandemic A(HIN1) and A(H3N2) virus isolates. For all panels
of sera, the antibody responses to the seasonal A(HIN1) vaccine component were not considered
due to the extremely low circulation of seasonal A(HIN1) viruses in the world.

Vaccines containing A/California/7/2009 (HIN1)-like antigens stimulated anti-HA antibodies of
similar geometric mean HI titres to the vaccine virus and recent pandemic A(H1N1) isolates. For a
small number of pandemic A(HINI1) viruses, the geometric mean HI titres of human post-
vaccination sera were lower than titres to the vaccine virus (average reductions: adults, 68%;
elderly adults, 55%). Vaccines containing Influenza A/Perth/16/2009 (H3N2)- like antigens
stimulated anti-HA antibodies of similar geometric mean HI titres to the vaccine virus and to recent
A(H3N2) isolates. Similar results were obtained in microneutralization tests using a subset of sera.
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Vaccines containing Influenza B/Brisbane/60/2008-like antigens stimulated anti-HA antibodies of
similar geometric mean HI titres to the vaccine virus and recent B/Victoria/2/87 lineage isolates.
Geometric mean HI titres were somewhat lower to recent B/Yamagata/16/88 lineage viruses than to
the most recent B/Victoria/2/87 lineage vaccine virus for adults and elderly adults (average
reductions: adults, 37%; elderly adults, 27%).

Recommended composition of Influenza virus vaccines for use in the 2011 Influenza season
Pandemic Influenza A(HIN1) viruses emerged in March 2009 and continued to circulate, while
seasonal A(H3N2) and B viruses circulated at increasing levels in some countries during the period
from February to September 2010. Seasonal Influenza A(HINT1) viruses were rarely detected.

Pandemic A(HIN1) viruses were antigenically and genetically similar to A/California/7/2009.
Vaccines containing A/California/7/2009 antigens stimulated anti-HA antibodies of similar titres
against the vaccine virus and recent pandemic A(HIN1) viruses.

Very few seasonal Influenza A(HIN1) viruses were reported. Of these, the majority were
antigenically and genetically similar to the previous vaccine virus A/Brisbane/59/2007.

Sporadic to widespread Influenza A(H3N2) activity was reported in several countries. The majority
of recent viruses were antigenically and genetically similar to the vaccine virus A/Perth/16/2009.
Vaccines containing A/Perth/16/2009-like antigens stimulated anti-HA antibodies of similar titres
against the vaccine virus and recently circulating A(H3N2) viruses.

Influenza B activity was reported in several countries with regional activity being reported in
Argentina, Bolivia, Chile, China, Mongolia, Nicaragua, Republic of Korea, Russian Federation and
South Africa. While viruses of both B/Victoria/2/87 and B/Yamagata/16/88 lineages co-circulated,
B/Victoria/2/87 lineage viruses predominated. The majority of recent B/Victoria/2/87 lineage
viruses were antigenically and genetically closely related to B/Brisbane/60/2008. Most recently
isolated B/Yamagata/16/88 lineage viruses were antigenically distinguishable from the previous
vaccine virus B/Florida/4/2006 and were more closely related to both B/Bangladesh/3333/2007 and
B/Wisconsin/1/2010. Current vaccines containing B/Brisbane/60/2008 antigens stimulated anti-HA
antibodies that had similar titres against the vaccine viruses and recent viruses of the
B/Victoria/2/87 lineage; however, titres were lower to recent viruses of the B/Yamagata/16/88
lineage.

It is expected that pandemic A(HIN1), A(H3N2) and B viruses will co-circulate in the 2011
southern hemisphere Influenza season.

As in previous years, national or regional control authorities approve the composition and
formulation of vaccines used in each country. National public health authorities are responsible for
making recommendations regarding the use of the vaccine. WHO has published recommendations
on the prevention of Influenza.

The status of development and availability of candidate vaccine viruses and potency testing
reagents can be accessed on the relevant WHO website.’

Vaccine viruses (including reassortants) and reagents for use in the laboratory standardization of
inactivated vaccine may be obtained from: Immunobiology Section, Offi ce of Laboratory and
Scientific Services, Monitoring and Compliance Group, Therapeutic Goods Administration, P.O.

See http://www.who.int/docstore/wer/pdf/2002/wer7728.pdf; accessed October 2010.

7 See http://www.who.int/csr/disease/infl uenza/vaccinerecommendations2/en/index.html; accessed October 2010.
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Box 100, Woden ACT, 2606 Australia (fax: +61 2 6232 8564, email:
Influenza.standards@tga.gov.au; web site: http://www.tga.gov.au); Division of Virology, National
Institute for Biological Standards and Control, Health Protection Agency, Blanche Lane, South
Mimms, Potters Bar, Hertfordshire, EN6

3QG UK (fax: +44 1707 641050, e-mail: It is recommended that the following viruses be used

enquiries@nibsc.hpa.org.uk,‘ Web site: for influenza vaccines in the 2011 influenza season
http://www.nibsc.ac.uk/flu_site/index.html (southern hemisphere):

); Division of Product Quality, Center for
Biologics Evaluation and Research, Food
and Drug Administration, 1401 Rockville e an A/Perth/16/2009 (H3N2)-like virus;*
Pike, Rockville, MD 20892, United States
(fax: +1 301 480 9748); or Center for
Influenza Virus Research, National *  A/Wisconsin/15/2009 and A/Victoria/210/2009 are
Institute of Infectious Diseases, Gakuen 4- A/Perth/16/2009-like viruses.

7-1, Musashi-Muayama, Tokyo 208-0011,
Japan (fax. +81 42 561 6156).

e an A/California/7/2009 (H1IN1)-like virus;

e aB/Brisbane/60/2008-like virus.

Requests for reference viruses for antigenic analysis should be addressed to the WHO Collaborating
Centre for Reference and Research on Influenza, VIDRL, 10 Wreckyn Street, North Melbourne,
Victoria 3051, Australia (fax: +61 3 9342 3939, web site: http://www.influenzacentre.org); the
WHO Collaborating Centre for Reference and Research on Influenza, National Institute of
Infectious Diseases, Gakuen 4-7-1, Musashi-Murayama, Tokyo 208-0011, Japan (fax: +81 42 561
6149 or +81 42 565 2498, web site: http://www.nih.go.jp/niid/index.html); the WHO Collaborating
Center for Surveillance, Epidemiology and Control of Influenza, Centers for Disease Control and
Prevention, 1600 Clifton Road, Mail Stop G16, Atlanta, GA 30333, United States (fax: +1 404 639
0080, web site: http://www.cdc.gov/fl u/); or the WHO Collaborating Centre for Reference and
Research on Influenza, MRC National Institute for Medical Research, The Ridgeway, Mill Hill,
London NW7 1AA, UK (fax: +44 208 906 4477, web site: http://www.nimr.mrc.ac.uk/wic/).
Updated epidemiological information 1is available on the WHO web site at
http://www.who.int/influenza.
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WHO web sites on infectious diseases

Avian influenza
Buruli uleer
Child and adolescent haalth and developmant

Cholera
Deliberate uss of biclogical and chemical agents

Cengue (Denguebet]

Epidamic and pandemic surveillance and responsa
Eradicationfelimination programmas

Filariazis

Geographical infarmation systems (GIS)

Global atles of infectious disaases

Global Qutbreak Alert and Response
Metavark (GOARN]

Hezlth wopics

Influenza

Influenza network [Flubet)
International Health Regulations
International travel and haalth
Intestinal parasitas
Leishmaniasis

Legrosy

Lymighatic filariasis

Malaria

Meglacted tropical diseases
Outbrazk news

Palicmyelitis

Riabies netaork (RABMET)
Report on infectious diseaszes
Globa! Foodborne Infections Metwork (GFM)
Smallpox

Schistosomiasis

Tropical disease research
Tuberculosis

Immiunization, Vaccines and Biologicals
Weekly Epidemiological Record

WHO Lyon Office for Mational Epidemic
Preparadness and Response

WHO Pasticide Evaluation Scheme (WHOPES)

WHO Mediterranean Centre
for Yulnerability Reduction, Tunis

Yellow fever

Ittpetierwier. whoointiesridise ased avian_influenzalen
hittpe e whointburulilens
hittpe e who.intichild_adolescent_healthiens

httpeienwne whoint/choleraiens

httpererener whodint/csr delibepid emics/
informationresourcesien/

httpeiapps.wheintiglobal atlas

Ivttper e wih o int/cs i end

It erwoer who.intiinfec tious-dise ase-naws/
Ittt mwrwews. filariasis.org

httpe e who.inthealth_mappingfen/
Iittperiglobal atas. who. int

It merwoeewhoint/cser outhre aknetworkien/

hittpeerwewho.intito picsien

hittpe e who.inticsr/ disease/influenzalen
httpeiwhe.int/flunet
httpetienwrwwho.intihriens
httpeiienwrwwho.intithiens

It enenes wh o it wormoontrol/ien
httperenwnewhodintleishmaniasisien
httpeerwnewhodintilepren
httpererwneswhodntdymphatic_filariasisiens
httpeernewho.int/malariaien
httpeerwecwhodntneglected diseases/en
It enwnes wihouint/cse donden

Ivttper e policeradication.org/ caseconnt.asp
httpeensne whodintrabiesien

httperenene whointiinfec ious-dise ase-report/
httpeienwneewhodnt/gfaien

It erener whouinticsr disease smallpox’an
Ittt meneies. 3 imperial. ac.ukischisto

It erwnes whodintitd e

It merener whodintithien anciet httpoiwaw.stopth.ong
httpeenwneswhointimmunizationfen/

It enwner whouintiwers

Ivttper e wih o it hiedyonen indes. b tml
hittpeiiwrwrw.who.intiwhopesien

httpe e mcw hodnt/
It mwrweer. who.in tics ridise asel vellowTew and
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