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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 Melbourne on 5 October 2011 to consult on the influenza vaccine composition
for 2012 for New Zealand, Australia and South Africa. The recommended composition was:

o A(HIN1) an A/California/7/2009 (HINT1) - 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 an A(HIN1)pdmO09 virus, also known as a pandemic (HINT1) 09
virus.
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RECOMMENDATION FOR SEASONAL INFLUENZA
VACCINE COMPOSITION FOR 2012

It is known that influenza viruses frequently go through antigenic changes in their two surface
proteins, the haemagglutinin (HA) and neuraminidase (NA). It is also 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 14 October issue of the Weekly Epidemiological
Record, 2011 86(42):457-468 (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 5 October 2011 to consult on the seasonal influenza vaccine composition for New Zealand,
Australia and South Africa for 2012. The recommended composition (Table 1) 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 an A(HIN1)pdmO09 virus, also known as a pandemic (HIN1) 09
virus.
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TABLE 1.  Influenza Vaccine Recommendations for New Zealand, 1991-2012
Formulation Vaccine A H3N2 A HIN1 B
Recommendations | used for
NZ & WHO* | 2011 2012 A/Perth/16/2009 A/California/7/2009 B/Brisbane/60/2008
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;
*x WHO recommendations are for the Northern Hemisphere winter
A USA selected the variant A/Texas/36/91
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1. INFLUENZA EPIDEMIOLOGY

1.1 World-wide influenza activity, February-September 2011

From February to September 2011, influenza was active worldwide and reported in Africa, the
Americas, Asia, Europe and Oceania. In general, activity was low or moderate in comparison to
previous years and was due to circulation/co-circulation of influenza A(HIN1)pdm09, A(H3N2)
and B viruses. No former seasonal A(HIN1) viruses that circulated before the 2009 pandemic were
detected during this period.

In the northern hemisphere, influenza activity continued to be high in February, started to decline in
March, and remained very low from April onwards. In the southern hemisphere, activity generally
increased from May and had declined to baseline levels by September, except in Australia and New
Zealand where regional outbreaks were still reported at that time. In tropical areas, activity was
generally reported throughout the period with regional outbreaks in some countries, including
Bangladesh, Cambodia, Cuba, Dominican Republic and Honduras.

Influenza A(HIN1)pdmO9 viruses predominated in many parts of the world with widespread and
regional outbreaks reported in February and March in a number of countries in Asia, northern
Africa, North America and Europe. Influenza A(HIN1)pdmO09 activity increased in the southern
part of South America and became regional in May-June in Argentina, the Dominican Republic,
Uruguay and South Africa, and declined in August-September. From July onwards, outbreaks of
A(HIN1)pdm09 were widespread in Australia and regional in Cambodia and New Zealand.

Influenza A(H3N2) activity was reported in many countries during this period. In the northern
hemisphere widespread activity continued to be reported in Canada, the United States of America
and Japan in February and March, and declined in April. In many Latin American countries,
A(H3N2) virus predominated and caused local to regional outbreaks from June to August.

Widespread influenza B activity continued to be reported in the northern hemisphere during
February and March in many countries, including Canada and the United States of America, most
countries in Europe, and Japan. Influenza B activity increased in Central America and South Africa
in June and July, and it declined in August. In several countries of Asia and Oceania, influenza B
activity was regional from July onwards.

From 16 February 2011 to 19 September 2011, 45 confirmed human cases of A(H5N1), 24 of
which were fatal, were reported by Bangladesh, Cambodia, Egypt and Indonesia, countries in which
highly pathogenic avian influenza A(H5N1) is present in poultry. Since December 2003, a total of
564 cases with 330 deaths have been confirmed in 15 countries. To date there has been no evidence

of sustained human-to-human transmission.
(Abridged from the Weekly Epidemiological Record, 2011 86(42): 457-468)

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 2011.
Influenza A(HINI)pdmO9 virus was the predominant strain which accounted for 41.5%
(1161/2800) of isolates while 35.4% (992/2800) were influenza B and 15.1% (423/2800) were
seasonal influenza A(H3N2) (Table 2.1 in Appendix 2).
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1.2

Influenza activity in Australia, March-September 2011

Influenza activity in Australia in 2011 was low with some regional variations regarding influenza
activities and types/subtypes. There are ten forms of influenza surveillance systems in Australia
which can be divided into three categories:

° Influenza-like-illness surveillance

(0]

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, Western Australia and
Northern Territory. As jurisdictions joined ASPREN at different times and the number
of GPs reporting has changed over time, the representativeness of ASPREN data in
2011 may be different from that of previous years. The national case definition for ILI is
presentation with fever, cough and fatigue. Overall, ILI presentations to GPs were
similar to the 2010 data and lower than that of 2008-2009.

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 2011 was similar to the 2010 and lower than that of 2007-2009.

FluTracking. FluTracking is an online health surveillance system to detect epidemics
of influenza. It involves participants from around Australia completing a simple online
weekly survey, which collects data on the rate of ILI symptoms in communities.
Overall, FluTracking data in 2011 was similar to the 2010 data, lower than that of 2007-
20009.

o Laboratory surveillance:

0]

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. From January to 30 September 2011, there have been 24 049 laboratory
confirmed notifications of influenza diagnosed and reported to NNDSS. Of these,
17,167 (71%) cases were reported as influenza A (36% influenza A (unsubtyped), 29%
A(HIN1)pdmO09 and 6% A(H3N2) and 6 676 (<28%) were influenza B. A further 75
(<1%) were type A&B and 131 (<1%) were untyped. Overall, the 2011 notification
data are higher than that of 2010.

WHOCC Laboratory Surveillance. This is conducted by the Melbourne WHOCC. A
total of 2074 influenza viruses from Australia were received for analysis at the
Melbourne WHOCC (Appendix 2) from 1 March to 30 September 2010. Nine hundred
and twenty-eight A(HINI1)pdmO09 viruses (44.7%, 928/2074) were isolated and
antigenically closely related to A/California/7/2009 (H1N1)-like strain. Three hundred
and twelve (15.1%, 312/2074) of the isolates were A(H3N2) viruses with the majority
relating antigenically to the A/Perth/16/2009-like strain. Six hundred and sixty-one
(31.9%, 661/2074) 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 2 October 2011, 15 influenza viral isolates (out of 1649 tested) have shown
resistance to neuraminidase inhibitor oseltamivir by enzyme inhibition assay. A further
18 specimens, out of a total of 203 tested by pyrosequencing, have shown the H275Y
mutation known to confer resistance to oseltamivir. Thus a total of 33 influenza viruses
have shown resistance to oseltamivir in 2011, all have been A(HIN1)pdmO9 viruses.
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o  Sentinel Laboratory Surveillance. Laboratory testing data are provided weekly
directly from the three National Influenza Centres (PathWest (WA), VIDRL (VIC) and
ICPMR (NSW) and also from Tasmanian laboratories. Additionally, approximately
30% of all ILI patients presenting to ASPREN based sentinel GPs are swabbed for
laboratory testing and the results of ASPREN ILI laboratory respiratory viral tests now
include Western Australia. From the fortnight ending 30 April 2011 to 30 September, a
total of 11.4% of specimens have been positive for influenza.

° Severity Surveillance:

o] Influenza hospitalisations. The Influenza Complications Network (FIuCAN) collects
detailed clinical information on all hospitalised cases of influenza and pneumonia from
a sample of 4 sentinel hospitals across Australia. From 1 May to 29 September 2011,
FluCAN has reported a total of 223 influenza associated hospitalisations including 31
ICU admissions. Almost half (45%) of the hospitalisations and 45% of ICU admissions
have been associated with influenza A(HIN1)pdm09 infection. The mean age of
patients hospitalised has been 51 years.

0  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. From 1 July to 11 October 2011, there have been 46
hospitalisations associated with severe influenza complications in children, including 18
ICU admissions. The majority of these hospitalisations were associated with influenza
A(HIN1)pdmO09 infection. Of the 31 hospitalisations with completed questionnaires, 13
were noted as having underlying chronic medical conditions.

0o  Death associated with influenza and pneumonia. Nationally reported influenza deaths
are notified by jurisdictions to the NNDSS. As of 30 September 2011, 14 influenza
related deaths have been notified to this system with a median age of 47 years. Ten of
these cases were reported as having influenza A(HIN1)pdmO09 infection, two with
influenza B and the other cases reported as having influenza type A (untyped).

0  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 16 September 2011,
there were 1.5 pneumonia or influenza associated deaths per 100 000 population in
NSW, which is below the seasonal threshold of 1.7 per 100 000 NSW population for
this period.

(Abridged from the Australian Influenza Surveillance Report 2011, No.14, 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 2011

Influenza surveillance in South Africa has been expanded significantly during 2011 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
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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 influenza A(HIN1)pdm09 with the aim of expanding the “viral watch” to
include hospitalised patients. This programme includes 11 hospitals covering 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 6 hospitals at 4 sentinel
sites, 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, Klerksdorp and Tshepong
Hospitals (KH) situated in a semi-urban setting in the Northwest Province and Mapulaneng
and Matikwana Hospitals (MMHS), rural setting hospitals in Mpumalanga Province. Apart
from these active surveillance sites the NICD also offers support to National Health
Laboratory Service laboratories that does routine testing for respiratory virus disease across
the country.

In 2011, a total of 6373 suspected influenza specimens were processed. Influenza A was detected in
1321 (20.9%) specimens and influenza B in 122 (2.1%) specimens up to week 36. This gave an
overall detection rte of 23% relative to 30% in 2009. In South Africa, influenza A(HIN1)pdm09
was the predominant strain (n=1124, 17.8%) compared with the seasonal A(H3N2) strain (n=183,
3.1%).

A total of 59 influenza A(HIN1)pdmO09 viruses were sequenced. Two of the six lineages which
have dominated the Northern hemisphere 2010/2011 influenza season were identified in South
Africa. A total of 50 A(HIN1)pdmO09 viruses were tested by hemagglutination inhibition assay and
they were antigenically similar to the vaccine strain. The neuraminidase genes of the 25
A(HIN1)pdm09 viruses were sequenced and none had the H274Y mutation, indicating they were
sensitive to oseltamivir.

A total of 22 seasonal influenza A(H3N2) viruses were sequenced and they were clustered
genetically with the A/Victoria/208/2009 clade. Only two 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 19 seasonal influenza A(H3N2) viruses were
sequenced and no resistance causing mutations were identified.

Both influenza B lineages (the B/Victoria/2/87 lineage and B/Yamagata/16/88 lineage) were
detected.

(Extracted 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 2011

2.1 The 2011 New Zealand Influenza Season

The national influenza surveillance system in New Zealand is an essential public health tool for
assessing and implementing strategies to control influenza. The surveillance system includes
sentinel general practitioners (GP) surveillance, non-sentinel laboratory surveillance, ICD code
based hospitalisation surveillance and Healthline surveillance.

2.1.1 ESR’s sentinel GP-based 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, isolation of the virus, or direct detection
of viral antigen. Influenza viruses are typed and subtyped as influenza A, B, seasonal A (HINI),
seasonal A (H3N2), or influenza A(HIN1)pdm09. The virus identification data are forwarded by
hospital laboratories to ESR each week. ESR compiles and reports national epidemiologic and
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)

In 2011, a total of 88 sentinel GPs were recruited, representing all of the country’s 20 DHBs and
with a combined patient population of 386 804 approximately 8.9% of the New Zealand population.
From week 18 (the week ending 8 May 2011) through week 36 (the week ending 11 September
2011), a total of 2840 consultations for ILI were reported from the 20 District Health Boards
(DHBs). It is estimated that ILI resulting in a visit to a general practitioner affected over 32 069
New Zealanders (0.73% of total population). The cumulative incidence of ILI consultation during
this period was 734.2 per 100 000 population. The average weekly ILI consultation rate during this
period was 40.1 per 100 000 population.

Weekly national ILI consultation rates for the study period were compared with the same period in
2009 and 2010. From week 18 (the week ending 8 May 2010) through week 27 (4-10 July 2011),
the weekly ILI consultation rate remained below the baseline level of 50 consultations per 100 000
patient population (Figure 1). The ILI rate first crossed the baseline level in week 28 (11— 24 July
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2011) and increased to the first peak in week 30 at 66.1 per 100 000 patient population (25-31 July
2011). This was lower than the peak rate of 151.6 consultations recorded in 2010 and the peak of
284.0 consultations in 2009. The peak ILI rate in 2011 was in the lowest range (the 2™ lowest)
during 1992-2011 (Figure 2). The second peak ILI rate of 63.2 per 100 000 occurred in week 35 (29
August—4 September 2011). Since then, influenza activity has been declining.

Figure 1. Weekly Consultation Rates for Influenza-like Illness in New Zealand, 2009, 2010,
2011
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Figure 2. Weekly Consultation Rates for Influenza-like Illness in New Zealand, 1992-2011
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As in previous years, 2011 consultation rates for ILI varied greatly among DHBs during the study
period (Figure 3). Waitemata DHB had the highest consultation rate (76.7 per 100 000), followed
by Northland (68.2 per 100 000) and Whanganui (63.0 per100 000).

Figure 3: Average weekly consultation rate for influenza-like illness by District Health Board,
2011
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Figure 4 shows ILI consultations among DHBs during the peak week 30 (25-31 July 2011).
Waitemata DHB (208.5 per 100 000, 22 cases) had the highest consultation rate, followed by
Whanganui (128.4 per 100 000, 11 cases) and Hutt Valley (112.9 per 100 000, 39 cases).
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Figure 4. ILI consultation rates by District Health Board for the peak week 30
(25-31 July 2011)
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A weekly rate <50 ILI consultations per 100 000 patient population is considered baseline activity. A rate of 50-249 is considered
indicative of normal seasonal influenza activity, and a rate of 250-399 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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During the study period, the highest cumulative ILI consultation rates were recorded among
children and youths aged <19 years (Figure 5). Children aged 14 years had the highest ILI
consultation rate (1229.0 per 100 000 age group population), followed by persons aged 5-19 years
(935.6), 20-34 years (891.8), 35-49 years (740.1), infants aged <1 year (718.6), 50—64 years
(473.9) and elderly >65 years (237.5).

Figure 5: Sentinel Average Cumulative Consultation Rates for ILI by Age Group, 2011
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A total of 663 swabs were sent to virology laboratories from sentinel GPs during May to September
2011. From these swabs, 266 influenza viruses were identified. This gave an overall detection rate
of 40%. The predominant strain was influenza B (175) including 97 B/Brisbane/60/2008 - like
viruses, A(H3N2) (45) including 27 A/Perth/16/2009 (H3N2) - like viruses, 20 influenza
A(HIN1)pdmO9 including six A/California/7/2009 (HIN1) like viruses and A (not sub-typed) (26)
(Figure 6). Influenza B/Brisbane/60/2008 - like strain has been the predominant strain for the most
of the winter season (weeks 26-36).
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Figure 6. Number of influenza viruses reported by type and week from sentinel
surveillance
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2.1.2 HealthStat GP-based surveillance

HealthStat is a computer-based routine surveillance system of a nationally representative random
sample of approximately 100 general practices that code for influenza-like-illness (ILI). The case
definition used for ILI by HealthStat is: “acute URTI, with abrupt onset of 2+ symptoms from
chills, fever, headache and myalgia™. This surveillance system monitors the number of people who
have primary care (GP) consultations. HealthStat is based on the automated downloads from GP
practice management computer systems. This service is provided to ESR by CBG Health Research
Ltd. HealthStat GP-based surveillance does not contain a component of the virological
surveillance.

Analysis is frequency based with alarms raised by identifying statistical deviations (aberations) from
previous counts. The analysis of the ILI count is based on the cumulative summation (CUSUM)
algorithm implemented in Early Aberration Reporting System (EARS) application developed by the
Centres for Disease Control and Prevention (CDC), Atlanta, United States. EARS has three
sensitivity thresholds (high, medium and low). If the daily call count exceeds a threshold a flag is
signalled.

Figure 7 below shows the weekly rate of ILI per 100 000 registered population, 2009-2011. The
2009 and 2010 data shows major differences compared to other surveillance systems, probably

reflecting low sensitivity of the coding practices in 2009. The coding practices have been improved
since 2010.
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Figure 7. HealthStat ILI consultation rates by week, 2009-2011
Weekly rate of LI per 100,000 registered population 2009— 2011
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The trend of the 2011 data is similar to ESR’s sentinel GP surveillance but with overall lower ILI
rates (Figure 8 below). In addition, ESR’s sentinel surveillance recorded the first peak in week 30
which was also confirmed through virological surveillance for sentinel GPs and non-sentinel

surveillance as well as ICD-coded hospitalisation surveillance.

ESR’s sentinel GP surveillance

showed that the first peak (66.1 per 100 000 in week 30) was slightly higher than the second peak
(63.2 per 100 000 in week 35), whereas the HealthStat GP ILI rates showed that the second peak
(55.5 per 100 000 in week 35) was higher than the first peak (46.5 per 100 000 in week 28) which

did not surpass the baseline line of activity of 50 per 100 000.

October 2011
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Figure 8 ESR and HealthStat sentinel GP-based ILI rates comparison, 2011
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2.1.3  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 from hospital in-patient and outpatients during routine viral diagnosis.

A total of 3333 non-sentinel swabs were received during January to September 2011. Among them,
627 influenza viruses were identified. This gave an overall detection rate of 19%. The predominant
strain was influenza B (314) including 130 B/Brisbane/60/2008 - like virus and three
B/Florida/4/2006 — like, A(H3N2) (197) including 58 A/Perth/16/2009 (H3N2) - like virus, 62
influenza A(HIN1)pdmO09 including nine A/California/7/2009 (HIN1) like virus and A (not sub-
typed) (54) (Figure 9). Influenza B/Brisbane/60/2008 - like strain has been the predominant strain
for the most of the winter season (weeks 26-36).
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Figure 9 Number of influenza viruses reported by type and week from non-sentinel
surveillance
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*data is only shown from week 18.

2.1.4  1CD code based hospitalisation surveillance

Hospitalisation data for influenza (ICD-10AM-VI code I (J09-J11) for 2011 which correlate with
previous versions of ICD-10AM codes J10-J11), were extracted from the New Zealand Ministry of
Health’s NMDS (by discharge date). In this dataset, people who received less than 1 day of hospital
treatment in hospital emergency departments were excluded from any time series analysis of
influenza hospitalisations during 2000-2011. Influenza-related hospitalisations were conservatively
taken to include only those cases where influenza was the principal diagnosis. Repeat admissions
were included, as infections with another influenza A subtype or B virus are possible.

From 1 January to 15 September 2011, there were a total of 268 hospitalisations for influenza
(Figure 10). This is lower than the 1517 hospitalisations reported in 2009 and 998 reported in 2010.
This was also lower than the 2008 and 2007 hospitalisations of 365 and 316, respectively.

Vaccine Recommendations 15 October 2011



Figure 10 Influenza Hospitalisations, 2000-2011*
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Figure 11 shows influenza hospitalisations by week discharged. The highest number of
hospitalisations (104) occurred in July. Hospitalisations peaked in weeks 29 and 33, which
corresponds to the first and second peaks in virus detection for sentinel (weeks 31 & 34) and non-
sentinel (weeks 30 & 33) surveillance and ESR’s sentinel ILI consultations peaks (weeks 30 & 35).

Figure 11. Influenza Hospitalisations by Week Discharged, 2011*
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During the study period, the highest influenza hospitalization rates were recorded among young
children aged 0-4 years (Figure 12). Infants aged less than one year old had the highest influenza
hospitalization rate (65.9 per 100 000 age group population), followed by persons aged 1-4 years
(18.9), 20-34 years (6.0), 5-19 years (5.6), elderly >65 years (4.0), 35-49 years (3.2), 5064 years
and (3.0).

Figure 12: Influenza Hospitalisation Rates by Age Group, 2011*
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The ethnic distribution of influenza hospitalisations in 2011 is shown in Figure 13. Pacific ethnic
group has the highest hospitalisation rate (27.8 per 100 000), followed by Maori (11.9), others (8.5)
and European (3.8).

Figure 13: Hospitalisation Rates by Ethnicity (prioritised), 2011*
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2.15 Healthline

Healthline is the free national 0800 24 hour telephone health advice service funded by the Ministry
of Health. Calls made to Healthline are triaged using electronic clinical decision support software.
Data collected are daily counts of all symptomatic calls made to Healthline and those triaged for
Influenza-Like-Illness (ILI). Note that about 70% of all calls to Healthline are symptomatic (other
calls not part of this analysis include queries for information etc).

Analysis is frequency based with alarms raised by identifying statistical deviations (aberations) from
previous calls. Data are reported for all ages and in five age bands (04, 5-14, 1544, 45-64, 65+
years). The analysis of the call frequency is based on the cumulative summation (CUSUM)
algorithm implemented in Early Aberration Reporting System (EARS) application developed by the
Centres for Disease Control and Prevention (CDC), Atlanta, United States. EARS has three
sensitivity thresholds (high, medium and low). If the daily call count exceeds a threshold a flag is
signalled.

Cases of ILI are defined as those that are recorded in the Healthline database as having one of the
following 18 guidelines: adult fever; breathing problems; breathing difficulty — severe (paediatric);
colds (paediatric); cough (paediatric); cough — adult; fever (paediatric); flu-like symptoms or
known/suspected influenza; flu like symptoms pregnant; influenza (paediatric); headache; headache
(paediatric); muscle ache/pain; sore throat (paediatric); sore throat/hoarseness; sore
throat/hoarseness pregnant; upper respiratory tract infections/colds; upper respiratory tract
infections/colds — pregnant.

Figure 14 shows the weekly number of calls to Healthline for ILI during 2009, 2010 and 2011.
Healthline calls in 2011 were lower than the previous two years. In 2011, Healthline calls had the
first peak period in weeks 27-29, correlated with the first peak from the sentinel GP surveillance in
week 30, the second peak in week 34, correlated with the second peak from the sentinel GP
surveillance in week 35.

Figure 14 Weekly number of ILI-related calls to Healthline, 2009-2011
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2.2 Recent Strain Characterisations in New Zealand

2.2.1  Circulating strains in 2011

A total of 893 influenza viruses were detected from sentinel and non-sentinel surveillance in 2011
from week 1 (the week ending 9 January 2011) to week 36 (September 5-11) (Figure 15). The
predominant strain was influenza B (489) including 227 of B/Brisbane/60/2008 - like viruses and
three B/Florida/4/2006 - like viruses, A(H3N2) (242) including 85 A/Perth/16/2009 (H3N2) - like
viruses, influenza A(HIN1)pdm09(82) including 15 A/California/7/2009 (HIN1) - like viruses, and
A (not sub-typed) (80).

Figure 15. Total influenza viruses by type and week specimen taken, 2011
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The influenza virus detections by type and subtype for weeks 1 to 36, 2011 is shown in Table 1.
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Table 2. Influenza viruses by type and subtype, 2011

Antigenically
All viruses | Typed/Subtyped

Virus n=893 (%) n= 330 (%)
Influenza A
Influenza A (not sub-typed) by PCR 80 (9.0)
Influenza A(HIN1)pdmQ9
Influenza A(HIN1)pdm09 by PCR 67 (7.5)
A/California/7/2009 (HIN1)-like 15 (1.7) 15 (4.5)
Subtotal pandemic (H1IN1) 09 82 (9.2)
Seasonal Influenza A(H3N2)
Influenza A subtype H3N2 by PCR 157 (17.6)
A/Perth/16/2009 (H3N2) - like 85(9.5) 85 (25.8)
Subtotal seasonal A(H3N2) 242 (27.1)
Influenza B
Influenza B by PCR 259 (29.0)
B/Florida/4/2006 - like 3(0.3) 3(0.9)
B/Brisbane/60/2008 - like 227 (25.4) 227 (68.8)
Subtotal B 489 (54.8)
Total 893 (100) 330 (100)

Overall, influenza B was the predominant strain among all influenza viruses. It represented 54.8%
(489/893) of all viruses. B/Victoria lineage viruses (B/Brisbane/60/2008 — like strain) represented
68.8% (227/330) of all antigenically typed and subtyped viruses. B/Yamagata lineage viruses
(B/Florida/4/2006 — like strain) represented 0.9% (3/330) of all antigenically typed and subtyped
viruses.

Seasonal influenza A(H3N2) viruses represented 27.1% (242/893) of all viruses. A/Perth/16/2009
viruses represented 25.8% (85/330) of all antigenically typed and subtyped viruses.

A small proportion of influenza A(HIN1)pdmO9 viruses (82) were detected, 9.2% (82/893) of all
viruses. A/California/7/2009 viruses represented 4.5% (15/330) of all antigenically typed and
subtyped viruses.

2.2.2  Predominant strains during 1990-2011

Overall, the patterns of the predominant strains during 1990-2011 are described below:

e Influenza A(HIN1)pdm09 strain has become the predominant strain in 2009 and 2010.

e 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).

e Secasonal 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+).

e Influenza B strains predominated for six seasons (1991, 1995, 1997, 2005, 2008, and 2011). In
2005, the disease burden was high in children aged 5-19 years with associated deaths in 3 children.
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e Since the introduction of the B-Victoria lineage viruses into New Zealand in 2002, this strain
predominated over the B/Yamagata lineage viruses in every three years in New Zealand (2002,
2005, 2008 and 2011).

Figure 16 shows the number and percentage of typed and subtyped (not including A not subtyped)
influenza viruses from 1990 to 2011.

Figure 16.
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Figure 17 shows the number and percentage of all antigenically typed B viruses from 1990 to 2011.
Since the introduction of the B-Victoria lineage viruses into New Zealand in 2002, this strain
predominated over the B/Yamagata lineage viruses in every three years in New Zealand in 2002, 2005,

2008 and 2011.
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Figure 17. Influenza B antigenic types, 1990-2011
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2.2.3  Influenza (HIN1)pdmOQ9

Representative influenza (HIN1)pdmO09 isolates (15) 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 influenza
(HINT)pdmO09 reference strain A/California/7/2009 (HINT1).

Figure 18 shows the results of the genetic analysis of the hemagglutinatin (HA) gene of the
representative influenza (HIN1)pdmO09 isolates. The New Zealand isolates were closely related to
the reference virus A/California/7/2009 (HIN1).

2.24  Seasonal influenza A(H1N1)
No seasonal influenza A(HIN1) was detected in 2011.

2.2.5  Seasonal influenza A(H3N2)

Representative seasonal influenza A(H3N2) isolates (82) 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. The results of the genetic analysis of the
hemagglutinatin (HA) gene of the representative viruses are shown in Figure 19.

2.2.6 Influenza B

Representative seasonal influenza B/Victoria lineage isolates (B/Brisbane/60/2008 — like) (227) and
B/Yamagata lineage isolates (B/Florida/4/2006-like) (3) isolates were antigenically typed 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.
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Results indicated that New Zealand isolates were antigenically related to the reference strain
B/Brisbane/60/2008, and B/Florida/4/2006 —like viruses. The results of the genetic analysis of the
hemagglutinatin (HA) gene of the representative viruses are shown in Figure 20.
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Figure 18. Phylogenetic analysis of HA gene sequence of influenza A(HLIN1)pdmO09 viruses
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Figure 19. Phylogenetic analysis of HA gene sequence of A(H3N2) viruses
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Figure 20. Phylogenetic analysis of HA gene sequence of B/Victoria lineage viruses
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2.2.7  Oseltamivir resistance

The WHO National Influenza Centre at ESR employed a phenotypic method (fluorometric
neuraminidase inhibition assay) for the surveillance of anti-viral drug resistance in influenza
viruses. In addition, NIC at ESR employed 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 2011, fluorometric neuraminidase inhibition assay was used to test a total of 261 influenza
viruses. All viruses were sensitive to oseltamivir with mean IC50 values for A(HIN1)pdm at 0.54
nM, A(H3N2) at 0.46 nM and B at 31.9 nM (Table 2).

During 2006-2007, all influenza A(HIN1) viruses tested were sensitive to oseltamivir. In 2008,
only six seasonal A(HINT1) 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
neuraminidase 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 recent globally emerging
oseltamivir-resistant A(HIN1) 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(HINT1) virus were phenotypically tested
and all were resistant to oseltamivir. However, all A(HIN1)pdm09 viruses tested between 2009-
2011 were were sensitive to oseltamivir.

Vaccine Recommendations 27 October 2011



Table 3. Antiviral susceptibility to oseltamivir for influenza viruses in New Zealand, 2006-
2011

Year
Influenza type / subtype
2006 2007 2008 2009 201C 2011
Influenza B Number of Isolates Tested 1 132 306 - 1 179
Mean IC50 (nM) - 37.5 26.5 - - 319
Standard Deviation (nM) - 22.5 16.9 - - 15.3
Minimum IC50 (nM) - 0.90 0.22 - - 4.12
Maximum IC50 (nM) - 97.4 87.8 - - 71.3
Influenza A/H3N2 Number of Isolates Tested 189 45 120 - 1 70
Mean IC50 (nM) 0.70 0.38 0.28 - - 0.46
Standard Deviation (nM) 0.27 0.26 0.17 - - 0.27
Minimum IC50 (nM) 0.06 0.07 0.01 - - 0.06
Maximum IC50 (nM) 1.40 1.13 1.08 - - 1.50
Seasonal Influenza A/HIN INumber of Isolates Tested 18 136 4 25 - -
Mean IC50 (nM) 1.26 0.81 768 1385 - -
Standard Deviation (nM) 0.89 0.64 287 199¢ - -
Minimum IC50 (nM) 0.20 0.05 573 305 - -
Maximum IC50 (nM) 3.00 2.70 1184 7912 - -
Influenza A(HIN1)pdm09 Number of Isolates Tested - - - 483 334 12
Mean IC50 (nM) - - - 0.40 0.68 0.54
Standard Deviation (nM) - - - 0.24 0.41 0.24
Minimum IC50 (nM) - - - 0.09 0.01 0.19

*IC50; inhibitory concentration of the drug at which a 50% reduction in enzymatic activity is observed.

2.3 Conclusions

Influenza activity during the 2011 New Zealand winter was at a low level compared to that of the
past 20 years of surveillance. When the 2011 sentinel ILI consultation data were compared to the
1992-2011 data, the 2011 cumulative incidence rate of 734.2 per 100 000 was the 4™ lowest. The
2011 peak consultation rate of 66.1 per 100 000 was the 2™ lowest. In addition, the 2011 influenza
hospitalisations (268, 6.1 per 100 000) was the 6™ lowest recorded over the period of 1992-2011.

The 2011 influenza activity started late in the winter season. It peaked in week 30 (25-31 July 2011)
with another peak in week 35 (29 August- 4 September 2011). Again, the influenza activity in 2011
had uneven geographical distribution. Children (0-19 years) and young adults (20-34 years) had a
higher disease burden compared to other age groups.

Influenza B was the predominant strain among all influenza viruses. It represented 54.8%
(489/893) of all viruses. Influenza B/Victoria lineage virus was the predominant strain (227),
overtaking B/Yamagata lineage viruses (3). Since the introduction of the B-Victoria lineage viruses
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into New Zealand in 2002, this strain predominated over the B/Yamagata lineage viruses in every
three years in New Zealand in 2002, 2005, 2008 and 2011.

Seasonal influenza A(H3N2) viruses represented 27.1% (242/893) of all viruses, including 85 of
A/Perth/16/2009 viruses. A small proportion of influenza A(HIN1)pdm09 viruses were detected,
9.2% (82/893) of all viruses, including 15 of A/California/7/2009 viruses. All circulating influenza
viruses were antigenically related to the 2011 vaccine strains.
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3. RECENT STRAIN CHARACTERISATION AND LIKELY VACCINE
CANDIDATES

3.1 Influenza A(H1N1)pdmO09

The influenza A(HIN1)pdm09 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, influenza A(HIN1)pdm09 was the predominant
influenza virus circulating in many countries in the Americas, Asia, Europe and Oceania.

During the 2011 influenza season, 1161 A(HIN1)pdmO09 viruses were received at the Melbourne
WHOCC from 13 countries with most coming from Australia and New Zealand. The virology
laboratories in New Zealand use the kit supplied by the Melbourne WHOCC to analyse influenza
A(HIN1)pdmO9 strains. The antiserum used for antigenica typing was the rabbit/sheep antisera
raised against A/California/7/2009-like strain. A total of 82 influenza A(HIN1)pdmO9 viruses were
detected in New Zealand in 2011, of which 15 had undergone antigenic typing and they were all
antigenically closely related to A/California/7/2009-like strain.

Among all influenza A(HIN1)pdmO9 viruses analysed at the Melbourne WHOCC, most of viruses
reacted well with ferret sera to A/California/7/2009 with 19.9% of A(HIN1)pdmO9 viruses being
classified as low reactors (>8 fold reduction compared to the homologous titre) (Tables 3.3, 3.4 and
3.5 in Appendix 3). In addition, a total of 184 influenza A(HIN1)pdmO9 viruses were sequenced in
the haemagglutinin gene. The sequence analysis indicated that there was genetic diversity evident
in most of the viruses isolated during 2011 with two major sub-clades designated group 7 and group
6 (CDC designations, Figure 3.2 in Appendix 3). All Newcastle H275Y viruses grouped together in
a single clade within group 7. The neuraminidase (N1) genes of the A(HIN1)pdmO09 viruses were
also sequenced, resulting in groups similar to their HA grouping (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 influenza
A(HIN1)pdmO09 isolates. (WER 86(42), and Tables 3.9 & 3.10 & 3.11 in Appendix 3).

In summary, influenza A(HIN1)pdmO09 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.

3.2 Seasonal influenza A(H1N1)

No seasonal influenza A(HIN1) viruses was globally during 2011.

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 423 A(H3N2) isolates from eight countries during this
period. These viruses made up 15.1% of all viruses analysed at the Melbourne WHOCC. Virtually
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all (99%) of the influenza A(H3N2) viruses were recognised by ferret sera raised against
A/Perth/16/2009-like viruses with few viruses showing reduced reactivity (Tables 5.3 and 5.4 in
Appendix 4). In addition, HA gene phylogenetic analysis of the influenza A(H3N2) viruses (76)
sequenced showed that most viruses were A/Victoria/208/2009-like. Recent viruses fell into three
main groups (CDC designations, Figure 5.2 in Appendix 4) designated as groups 3, 5, and 6 with
the more recent viruses falling into groups 3 & 6. Group 3 had an A198S and V2231 with a number
of the smaller clades with additional amino acid changes. The most recent viruses from group 6 had
an 1217V change. Sequence analysis of the N2 NA gene analysed in 2011 showed that the most
recent viruses grouped in a similar manner as their HA genes with the majority falling into different
A/Victoria/208/2009 groups (Figure 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 and viruses (WER 86(42), 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.

3.4 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/16/88 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 2011. Varying proportions of the two lineages were seen in many countries with
mainly B/Victoria-like lineage strains circulating in southern hemisphere countries. A total of 489
influenza B viruses were detected in New Zealand in 2011, of which 227 as the B/Victoria lineage
and 3 as the B/Yamagata lineage.

Nine hundred and ninty-two influenza B isolates were received in 2011 by the Melbourne WHOCC
from 13 countries (35.4% of total isolates). The majority of isolates (95.2%) were typed as
B/Victoria lineage with the majority of these viruses (95.8%) reacting well with ferret sera raised
against egg grown B/Brisbane/60/2008 - like viruses of this lineage. Only 1.7% 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, B/Wisconsin/1/2010 or B/hubei-Wujiagang/158/2009 viruses. HI assays
in Tables 6.2, 6.3, and 6.4 (Appendix 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 in the B/Brisbane/60/2008 group
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with signature amino acid changes at S172P, N75K, N165K, V1461, with a smaller number of
viruses grouping 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 2011 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 or
B/Bangladesh/3333/2007, or to the B/Malaysia/2506/2004 and B/Brisbane/60/2008 groups. Some
evidence of recombination of NA genes was present in the B/Brisbane/60/2008 clade 1 viruses
(Figure 6.5 in Appendix 5). 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 most recent B/Victoria/2/87 lineage vaccine
virus (average reductions: adults, 63%; elderly adults, 60%; children, 83%) (WER 86(42), Tables
5.7 t0 5.9 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:
o 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 an influenza A(HIN1)pdmO9 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 2011.

The AIVC agreed to adopt the September 2011 WHO recommendations. The influenza vaccine
components for year 2012 season should contain the following:

A (H1IN1): an A/California/7/2009 (HIN1) - like strain, 15 ng 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 ng HA per dose

The following available reassortants or viruses are recommended as suitable vaccine strains:
o A(HIN1)pdmO09:
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)
o 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
2011

Vaccine Recommendations 34 October 2011



Australian Influenza Vaccine Committee 2011

The Australia Influenza Vaccine Committee (AIVC) meeting was convened at 3:00 pm on 5
October 2011 in Conference Room, Victoria Infectious Disease Reference Laboratory (VIDRL),
Melbourne when overseas participants in the teleconference were connected by Telstra. The New
Zealand representative attended the meeting in person.

Chairperson: Dr Gary Grohmann, TGAL, TGA
Secretary: Dr Tania Dalla Pozza, OLSS, TGA
Committee Members:
Mr Chris Rolls, OLSS, TGA
Dr Ian Barr, WHOCC
Dr Mike Catton, VIDRL
Prof Dominic Dwyer, ICPMR
Prof [an Gust, University of Melbourne
Dr Alan Hampson, Interflu Pty Ltd
Dr Sue Huang, CDI, ESR, NZ
Assoc Prof Heath Kelly, VIDRL
Prof Anne Kelso, WHOCC
Kate Pennington, DoHA
*Prof Barry Schoub, NICD, SA
Dr David Smith, UWA
*Emeritus Prof Greg Tannock, Macfarlane Burnet Institute
14. Dr Tania Dalla Pozza, OLSS, TGA (Secretary)
Observers:
1. *Dr Florette Treurnicht, NICD, SA
Mr Tony Wilson-Williams, Abbott
*Ms Sze Sze Wong, Baxter Healthcare Pty Ltd
Mr Vincent Chung, CSL Ltd
Mr Bill Cracknell, CSL Ltd
Mr Peter Schoofs, CSL Ltd
Ms Nicole Schaefer, CSL Ltd
Mr Jonah Smith, CSL Ltd
Mrs Christine Wadey, CSL Ltd
Ms Reshma Ajinka, GlaxoSmithKline Australia Pty Ltd
Ms Louise Carter, GlaxoSmithKline Australia Pty Ltd
Dr Mandy Cooke, GlaxoSmithKline Australia Pty Ltd
Dr Neil Formica, GlaxoSmithKline Australia Pty Ltd
Ms Katerina Karanikolopoulos, GlaxoSmithKline Australia Pty Ltd
*Gabrielle Bodle, Novartis Vaccines and Diagnostics
*John Fox, NovartisVaccines and Diagnostics
13. Dr Cheryl Keech, GlaxoSmithKline Australia Pty Ltd
14. Ms Alicia Ham, Sanofi Pasteur
15. Dr Glen Mason, Sanofi Pasteur
16. Dr Nadim Naser, Sanofi Pasteur
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*Participating by teleconference
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APPENDIX 2 - Isolates Received For Analysis at the Australian WHO
Collaborating Centre
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APPENDIX 3 - Influenza A (HIN1)pdmO09
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APPENDIX 4 - Influenza A (H3N2)
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APPENDIX 5 - Influenza B
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