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RECOMMENDATIONS

The Australian Influenza Vaccine Committee (AIV@)th a New Zealand representative
(Appendix 1), met in Canberra on 2 October 2002dosult on the influenza vaccine
composition for 2009 for New Zealand, Australia é&alith Africa. The recommended
composition was:

A(HIN1) an A/California/7/2009 (H1N1) - like virus*

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

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

* Note: A/California/7/2009 is a pandemic A(H1Nijus.
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RECOMMENDATION FOR SEASONAL INFLUENZA VACCINE COMPO SITION
FOR 2010

The Australian Influenza Vaccine Committee (AIVGyjth a New Zealand representative
(Appendix 1), met on 2 October 2009 to consult loe $easonal influenza vaccine composition
for New Zealand, Australia and South Africa for Q0IThe recommended composition (Table 1)
was:

A(HIN1) an A/California/7/2009 (H1N1) - like virus*
A(H3N2) an A/Perth/16/2009 (H3N2) - like virus
B a B/Brisbane/60/2008 - like virus

* Note: A/California/7/2009 is a pandemic A(H1Nijus.

1. EPIDEMIOLOGY

It is known that influenza viruses frequently gootlgh antigenic changes, and protection by
vaccines is dependent on achieving a good matehelet vaccine strains and the circulating
viruses. Thus, the World Health Organisation (WHiGgkes twice-yearly recommendations
to guide national/regional authorities on the folation of influenza vaccines: one
recommendation in February for the Northern Hemesptwinter and another in September
for the Southern Hemisphere winter. This has bheanlished in 9 October issue of the
Weekly Epidemiological Record, 2009 84(41):421-é86pendix 6).

It should be noted that the WHO recommendationsreage with respect to reference strains
which may or may not be suitable for vaccine préiduc Thus, even where the WHO
recommendation is adopted it is necessary for cpliagional authorities to approve the
specific vaccine strains to be used and this, m,tuequires the preparation of specific
reagents for vaccine standardization.

Since 1969 an Australian Influenza Vaccine Commiit@lVC), with representatives from
New Zealand, Australia and South Africa, has metually in October to approve or update
the WHO recommended formulation for influenza vaesiintended for the following winter
(March to September of the following year) for thesountries. New Zealand uses the
influenza vaccine strains recommended by AIVC ffar tise in the subsequent year.
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Table 1. Influenza Vaccine Recommendations for Ne&ealand, 1991-2010

Formulation Vaccine A H3N2 A HIN1 B
Recommendations | used
for
NZ & WHO* | 2009 2010 A/Perth/16/2009 A/California/7/2009 Babane/60/2008
NZ & WHO* | 2008 2009 A/Brisbane/10/2007 A/Brisbane/59/2007 |d3i€fa/4/2006
NZ & WHO* | 2007 2008 A/Brisbane/10/2007 A/Solomon Islands/3&20 B/Florida/4/2006
NZ & WHO* | 2006 2007 A/Wisconsin/67/200%  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 /Hdhg Kong/330/2001L
NZ & WHO* | 2002 2003 A/Moscow/10/99 A/New Caledonia/20/99 Biblé&Kong/330/2001L
NZ & WHO* | 2001 2002 A/Moscow/10/99 A/New Caledonia/20/99 BriBan/379/99
NZ 2000 2001 A/Sydney/5/97 A/New Caledonia/20/99 Bdjing/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/Beijih§4/93
NZ 1998 1999 A/Sydney/5/97 A/Bayern/7/95 B/Beijib@4/93
WHO** 1997-9§ A/Wuhan/359/95 A/Bayern/7/95 B/Beijing/184/93
NZ 1997 1998 A/Wuhan/359/95 AlTexas/36/91 B/Beifir@#/93
WHO** 1996-97 A/Wuhan/359/95 A/Singapore/6/86*** B/Beijing/18489
NZ 1996 1997 A/Johannesburg/33/94  A/Texas/36/91 ehirig)/184/93
WHO** 1995-94 Al/Johannesburg/33/94  A/Singapore/6/86 B/Beijing/28
NZ 1995 1996 A/Guangdong/25/93 AlTexas/36/91 B/Raid5/90
WHO** 1994-95 A/Shangdong/9/93 A/Singapore/6/86 B/Beijing/184/93
NZ 1994 1995 A/Beijing/32/92 AlTexas/36/91 B/Pan&b£00
WHO** 1993-94 A/Beijing/32/92 A/Singapore/6/86 B/Panama/45/90
NZ 1993 1994 A/Shanghai/24/90 AlTexas/36/91 B/Paid5190
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 AlVictoria/36/88 B/wegata/16/88
or B/Panama/45/90
WHO** 1991-97 A/Beijing/353/89 A/Singapore/6/86 B/Yamagata/16/88
or B/Panama/45/90
NZ 1991 1992 A/Beijing/353/89 AlVictoria/36/88 B/weagata/16/88
WHO** 1990-91 A/Guizhou/54/89 A/Singapore/6/86 B/Yamagata/16/88
* WHO recommendations are for the Southern Hemisphnter
" WHO recommendations are for the Northern Hshiere winter
ok USA selected the variant A/Texas/36/91
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1.1. Overview of World-wide Influenza Activity, March-September 2009

Between February and September 2009, influenzavitgctivas reported in Africa, the
Americas, Asia, Europe and Oceania. Activity waghkr compared with the same period the
previous year and was due to both seasonal infauand pandemic influenza A(H1N1) 2009
viruses. Following its emergence in March, thedssmic A(H1N1) virus spread rapidly
throughout the world, leading to the declarationanfinfluenza pandemic by WHO on 11
June 2009. The pandemic influenza outbreaks subséy occurred in all regions of the
world and, by July, pandemic A(H1N1) was the pretoh@nt influenza virus circulating in
many countries in the Americas, Asia, Europe andaDa.

In the northern hemisphere, outbreaks of pandenfitlN1) occurred in many countries in
the northern hemisphere during May to August. Falhg a decline in activity in some
countries during July or August, a resurgence wepsmnted in September in some countries in
Europe and the Americas. From August, rapid in@gas activity were reported in African
and Asian countries, for example in Cambodia, Chisgpan, Kenya, the Lao People’s
Democratic Republic, the United Republic of Tanaaand Viet Nam. In addition, seasonal
influenza activity was widespread in many countrre§ebruary and declined during March
and April in some countries. The predominant visuse Europe and many other countries
were A(H3N2), while in Japan and North America legiproportions of A(HLIN1) and B
viruses were reported. Influenza A(H1N1), A(H3N&)d B viruses co-circulated in varying
proportions in many northern hemisphere and tropoantries of Africa and Asia. From
June to August, increased activity was reporteddame countries in Asia, with regional
outbreaks of influenza A(H3N2) in China. Meanwhile

In the southern hemisphere, pandemic A(H1N1) dgtimcreased rapidly in many countries.
Activity peaked in July in some countries, fallibg low levels by August or September in
Argentina, Australia, Brazil, Chile and New Zealahdsome other countries in the southern
hemisphere and in tropical regions of the Amer@ag Asia, pandemic A(H1N1) influenza
virus continued to circulate in September. In &ddj seasonal influenza activity began to
increase in April, and widespread outbreaks ofueriza A(H3N2) were reported in South
Africa in June. Influenza A(H3N2) and, to a lesegtent, A(H1N1) circulated in Argentina,
Australia and Chile, while New Zealand reporteddprainantly A(H1N1) activity. Local
outbreaks of influenza B occurred in MadagascarRé@dnion (France), and B viruses were
detected at low levels in many other countries.

From 1 February to 21 September 2009, 37 humars adsefluenza A(H5N1), 5 of which
were fatal, were confirmed and reported by ChingypE and Viet Nam, where highly
pathogenic avian influenza A(H5N1) is present imlpg. Since December 2003, a total of
440 human cases and 262 deaths have been conimmé&dcountries. So far, there has been
no evidence of sustained human-to-human transmissio

(Excerpted from Weekly Epidemiological Record, 280@11):421-436)

The WHO Collaborating Centre for Reference and BReseon Influenza in Melbourne,

Australia (Melbourne WHOCC) analysed influenza ase$ received from 1 January to 28
September 2009. Pandemic A(H1N1) virus was thdgmenant strain which accounted for
47.3% (1146/2426) of isolates while 13% (315/24&6)e seasonal influenza A(H1IN1) and
28.5% (690/2426) were influenza A(H3N2) and 6.8%6(2426) were influenza B (Figures
2.1 and 2.2 in Appendix 2).
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1.2. Influenza Activity in Australia and South Africa, M arch-September 2009

1.2.1. Australia

Influenza activity in Australia in 2009 was hightlwisome regional variations regarding
influenza activities and types/subtypes.

There are seven forms of influenza surveillancéesysn Australia:

National Notifiable Disease Surveillance System (ND5S). In Australia, laboratory-
confirmed cases of influenza became nationallyfiable from 1 January 2001. All lab-
confirmed cases are required to be reported t@ &tad Territory health departments. In
2009, confirmed pandemic A(H1N1) cases are beiogived from all jurisdictions
through NNDSS except for Victoria and New South #8gINSW). NSW is also unable
to send seasonal influenza notification data. A8 ©fctober 2009, there were 37,276
confirmed cases of pandemic A(H1N1) influenza irsthalia, including 185 associated
deaths. Influenza activity in 2009 started eatlan in 2008 and there was a rapid
increase in the number of confirmed influenza céiseth seasonal and pandemic (H1N1)
2009) from week 21 (starting 16 May 2009) and pdakeveek 30 (staring 20 July

2009). The first wave of the pandemic has lastguiapmately 18 weeks, making it a
relatively short influenza season in comparisoth&previous 5 years (range 21-29
weeks). The high number of confirmed notificati@fiseasonal influenza seen during
May and June are most likely due to the increasesting for pandemic (H1N1) 20009.
Overall, numbers of laboratory confirmed notificeis of influenza have been decreasing
in the past few weeks.

Laboratory Surveillance conducted by the MelbourneWHOCC. A total of 931
influenza isolates from Australia were received &oalysis at the Melbourne WHOCC
(Appendix 2) from 1 January to 28 September 200987 pandemic A(H1N1) viruses
(69%, 587/931) were isolated, antigenically closedlated to A/California/7/2009
(HIN1)v-like strain. 228 (24%, 228/931) of isolatesre A(H3N2) viruses with some
antigenically related to and some drifted away frAfBrisbane/10/2007-like strain. 94
(10%, 94/931) A(H1N1) viruses were isolated and Was antigenically similar to
A/Brisbane/59/2007-like strain. Regarding oseltanresistant viruses, one of 250
pandemic A(H1N1) viral isolates tested in NA enzyimtabition assay showed that it was
resistant to oseltamivir and two of 124 pandemiaichl specimens had the H275Y
mutation known to confer resistance to oseltamivd6é out of 37 seasonal A(H1N1)
viruses tested were oseltamivir-resistant.

Australian Sentinel Practice Research Network (ASPEN). This system has GPs who
report ILI presentation rates in New South WalestB Australia, Victoria, Queensland,
Tasmania and Western Australia. As jurisdictionagd ASPREN at different times and
the number of GPs reporting has changed over tingerepresentativeness of ASPREN
data in 2009 may be different from that of previgesrs. ILI presentations to General
Practitioners were lower than 2007 and similah®2008 rates nationally

The emergency department surveillance About 49 emergency departments across
New South Wales, 8 from Perth and 4 from South ralist participated in the survey.
Western Australia emergency department surveillandieated that influenza activity in
2009 was similar to that of 2007 but higher thaattbf 2008. New South Wales
emergency department surveillance indicated tla2@009 influenza activity has been the
highest since 2005
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Absenteeism Survey Australia post conducts an absenteeism survely dhasists of
national employer of more than 30,000 people injalisdictions except NT. The
absenteeism data is supplied weekly per jurisdictidhe percentage of sick leave for
three days or more continuously is reported. Thieda are not influenza or ILI specific
and absenteeism may be a result of other illnesabsenteeism rates in 2009 have been
following the similar trends to those seen in 2007.

Death Certificate Survey The registered death certificates from the bjrttesaths and
marriages office in New South Wales indicated ihfiitenza and pneumonia deaths in
2009 was lower than 2007.

Australian Paediatric Surveillance Report on hospital admissions of children aged 1
years and under to Intensive Care Units (ICUs) rmaoAustralia following complications
due to influenza infection was initiated at thetsté June 2009 through the Australian
Paediatric Surveillance Unit (APSU). Details ofraslsions are reported on a weekly
basis. In 2009, 124 children have been reportdwsgitalised with complications from
influenza by APSU. Of the 89 cases, for which @aaavailable, the average age of
children admitted to hospital is four years ane fimonths, with an age range from one
month to 16 years. Complications were mostly fagymonia and encephalitis. Thirty-
three of the 82 (40%) cases for which data is alséelhad underlying conditions.

(Abridged from a report by Dr Andrea Forde, Depaent of Health and Ageing, Australia
and a report by Dr. lan Barr, WHO Collaborating Gemfor Influenza, Melbourne.)

1.2.2. South Africa

Influenza surveillance in South Africa has beenaexjed significantly during 2009 and now
includes 3 main active surveillance programmes:

Viral watch programme — a total of 246 doctors and primary health careses have
been recruited across the country to participatdeninfluenza like lllness (ILI) sentinel
surveillance programme from all 9 provinces. Thiggpamme focuses on mild infections
seen mainly by general practitioners as well asva fpaediatricians and primary health
care clinics across the country.

Enhanced viral watch programme — this programme was established following the
emergence of the pandemic influenza A HIN1 with éma of expanding the “viral
watch” to include hospitalized patients. This peosgme includes 11 hospitals covering
all 9 provinces and focuses on hospitalised patigith Severe Acute Respiratory-tract
Infection (SARI) across the country.

SARI surveillance programme - in 2009 the SARI surveillance programme was
established which monitors cases of more sevesasksin hospitalised patients. Detailed
epidemiologic data are collected on all patientsisTprogramme currently includes 3
hospitals,Chris Hani Baragwanath Hospital (CHBHan urban setting hospital situated
in Gauteng Province with a well defined populat{®oweto);Edendale Hospital (EH) a
semi-urban setting hospital situated in KwaZuludlldrovince andVapulaneng and
Matikwana Hospitals (MMHs)rural setting hospitals in Mpumalanga Province. Apa
from these active surveillance sites the NICD affers routine testing for respiratory
virus disease to clinicians across the countrys Blervice has become particularly active
after the emergence of pandemic influenza A H1Nd served as the initial diagnostic

Vaccine Recommendations 5 October 2009



service for the country and later as diagnostidifador severe cases and confirmation of
fatal cases. Apart from these surveillance and ndistic services the NICD has also
participated in an influenza vaccine efficacy traiHIV positive patients.

In 2009, a total of 7108 suspected influenza spexsgwere processed for which influenza A
was detected in 2022 specimens and influenza BLihvlith an isolation rate of 30%. In
South Africa, sporadic cases of influenza B werst fdetected in week 12 and 13 but
disappeared again until week 23 when case numpars began to increase peaking in week
32 and continuing through week 36. In total theeranv112 influenza B cases to date (table
1). The first influenza A H3NZ2 isolates were de¢elcin week 18 and peaked in week 24 with
205 isolates in this week, trailing through to we&k with a total of 1052 isolates. Only 8
cases of seasonal HIN1 were detected this yeanfreek 22-29.

The first cases of the pandemic influenza A H1Nwiwere detected in week 25 with a
number of imported cases in travelers. In the faases of community circulation were
identified in week 27 and transmission is ongoiMgst cases were detected in week 32, but
the decrease in detected cases in the followingksveey be due to a change in the testing
strategy from all cases to only severe or high cages. In total, 909 cases were detected up
to week 36 through the active surveillance prograsrand routine diagnostic services at
National Institute of Communicable Diseases (NICB).clear distinction can be seen
between the seasonal influenza (H3N2) outbreak thedpandemic influenza A H1N1
outbreak resulting in 2 epidemic peaks this yearnational database of all laboratory
confirmed cases of pandemic influenza A H1IN1 id@adi by private and public sector
laboratories in South Africa has been maintainedl&D since the start of the outbreak.
There have been 11 254 laboratory confirmed cagested by week 37, including 45 deaths.
This is however likely an underestimation of theetmumber of cases. From mid August
mainly moderate to severe cases were included enddtabase, due to a call to medical
practitioners to stop testing mild cases.

(Abridged from a report by Professor Barry Scholational Institute for Communicable
Diseases, South Africa.)

2. INFLUENZA ACTIVITY IN NEW ZEALAND IN 2009

2.1. Overview

Influenza activity during the 2009 New Zealand winivas the second highest recorded in the
past 18 years of surveillance. When the 2009 selnitih consultation data were compared to
1992-2008 data, the 2009 cumulative incidence o&t2241 per 100 000 was the second
highest, following 3957 per 100 000 recorded inG.9Bhe 2009 average weekly consultation
rate of 118.7 per 100 000 was the second highalsswing 197 per 100 000 in 1996. The
2009 peak consultation rate of 287 per 100 000 tiwvassecond highest, following 624 per
100 000 in 1996. In addition, the 2009 influenzssitalizations (988) were the highest
recorded over the period of 1990-2009. The 20€@8enza mortality rate (0.40 per 100 000)
was the third highest when compared to that ofl@®7-2003 period.

Pandemic influenza A(H1IN1)v was the predominardistdetected in New Zealand. This
strain represented 56.7% (2746/4845) of all infagewiruses. The pandemic A(H1IN1)v
strain was antigenically and genetically homogeseatiosely related to the pandemic
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A(H1IN1)v vaccine candidate strain A/California/7080(H1N1)v. All pandemic influenza
A(H1N1)v strains (98) tested were sensitive to taseivir.

Among the seasonal influenza viruses, seasonaleinfia A(H1N1) was the predominant
strain. This strain represented 14.5% (703/4845)albfinfluenza viruses. All seasonal
influenza A(H1N1) strains (53) tested were resistan oseltamivir. Seasonal influenza
A(H3NZ2) strain represented 1.6% (79/4845) of dluenza viruses. Only a small number of
influenza B viruses (6) were detected, represertiihéo (6/4845) of all influenza viruses.

Based on New Zealand’s epidemiological, virologiaatl serological data, as well as cost of
vaccine and administration, inclusion of the panige(H1N1) 2009 strain in the 2010
seasonal influenza vaccines for the southern hdrmaisp would offer an opportunity to
achieve increased levels of immunity to pandemiwel as other seasonal influenza strains
because:
pandemic (H1N1) 2009 strain is more likely than Heasonal influenza A(H1N1)
strain to predominate in 2010.
recently published evidence indicates that a singlee of pandemic (H1N1) 2009
vaccine produces an adequate host immune respbimisewould suggest that it may
now be feasible to include the pandemic (H1N1) 26i08in in the seasonal influenza
vaccines.
other risk-benefit considerations (financial impamiblic perceptions, and realities of
many southern hemisphere countries with no vacamanufacturers) support
inclusion of the pandemic (H1N1) 2009 strain in $e@sonal influenza vaccines.
a decision to include the pandemic (H1N1) 2009irstra the seasonal influenza
vaccines would assist influenza awareness educatnuh an increased uptake of
seasonal influenza vaccine in New Zealand, asageltontribute to the overall global
supply of the pandemic vaccines.

2.2. Epidemiology of the New Zealand 2009 influenza seas

The national influenza surveillance system in NeealZnd is an essential public health
component for assessing and implementing strategiesntrol influenza. The surveillance
system includes notifiable disease surveillancentirsel general practitioners (GP)
surveillance and non-sentinel laboratory survedé&n

New Zealand has made pandemic (H1N1) 2009 a nd#fiand quarantineable disease.
Seasonal influenza is not a notifiable diseaseaw Mealand.

2.2.1. Notifiable disease surveillance

Pandemic (H1N1) 2009 was made a notifiable diseas80 April 2009. Data are entered
into a national web-based database (EpiSurv) agebrby the Institute of Environmental
Science and Research (ESR) and available for imateednalysis. This system also records
hospitalized and fatal cases.

On April 25 2009, New Zealand was the first countrythe southern hemisphere to report
importation of pandemic influenza A(H1N1) 2009 ictien, following the return of an airline
flight containing a group of high school studentsowhad travelled in Mexico. A concerted
containment effort (e.g. screening arriving airlipassengers for ILI, case isolation,
qguarantine of contacts, and treatment with oseltajmby the government, public health
officials, border officials, hospitals, primary-eaworkers and laboratories appeared to delay
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establishment of community transmission for sevewaekeks. New Zealand entered its
management phase on June 22 after sentinel aneémtored surveillance data indicated that
2009 pandemic influenza A(H1N1) had establishetbsusd community transmission.

As of 6 September 2009, a total of 3219 confirmed robable cases of pandemic (H1N1)
2009 were reported in EpiSurv. The epidemic ciswhown in Figure 1. This epidemic
curve was constructed using the earliest date dedan EpiSurv (onset, hospitalised or
report date) and is displayed as cases per wee& SiApril 2009. For the purposes of this
epidemic curve confirmed and probable cases weardbied.

Figure 1. Total cases of pandemic (H1N1) 2009
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The age standardized rate for cases reported in Realand was 75.4 per 100,000. The

actual rate is likely to be much higher as onlyreak proportion of people with symptoms are
being tested. The age distribution of cases by geisl shown in Figure 2. The highest
reported notification rate for last week was in timgler one year old age group followed by
persons aged 15-29 years old.
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Figure 2 Cumulative rate of pandemic (HLN1) 2009ases by age and sex
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The number of hospitalized cases (as recorded ifBugp) since 1 June 2009 is shown in
Figure 3. A total of 988 hospitalized cases wepsred with the peak of hospitalization
occurring in week 28 (July 6-12). Pneumonia wasmed for 300 cases and acute
respiratory distress syndrome (ARDS) for 46 cases.

Figure 3 Hospitalised cases of confirmed pandem&(H1N1) 2009
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The 2009 influenza hospitalizations (988) recoritkepiSurv database were higher than
influenza hospitalizations recorded during 19908 (Figure 4).
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Figure 4 Influenza hospitalizations, 1990-2008
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(Note: Hospital admission data during 1990-2008iffluenza (International Classification of Disegsainth
revision (subsequently changed td"Ir@vision), Clinical Modification, ICD-9CM 487 oCD-10AM J10-J11)
was obtained from the New Zealand Health Infornmat®ervice’s National Minimum Dataset (NMDS).
Influenza-related hospitalisations were conserefifitaken to include only those where influenza ilaes
principal diagnosis.)

Hospitalised cases (N = 193) from the report peBddiuly-06 September 2009 were used to
identify the risk factors. Chronic respiratory ddions were present in 49.5% of cases for
which the information was supplied. Pregnancy nmiation was only reported for females
who had answered the question (N = 109). The hrgpgstion of cases with unknown risk
factor information should be taken into accouraiy interpretation of these results.

Table 1 : Underlying pre-existing medical conditiors or other risk factors for
hospitalised cases of pandemic influenza (H1N1) 9

Yes Yes (%) No Unknown  Unknown (%°)
Cardiac disease 7 8.6 74 112 58.0
Chronic respiratory conditions 47 49.5 48 98 50.8
Diabetes mellitus 11 12.6 76 106 54.9
Haemoglobinopathies 1 1.3 75 117 60.6
Immunosupression 15 18.5 66 112 58.0
Metabolic diseases 4 5.3 72 117 60.6
Morbid obesity 10 12.3 71 112 58.0
Neurological 5 6.5 72 116 60.1
Pregnancy 7 13.7 44 58 53.2
Renal failure 2 2.5 77 114 59.1
Aged care facility resident 3 2.5 116 74 38.3
Contact with infants / children 30 44.8 37 126 65.3

! Table includes 193 cases reported between 20/GHOD6/09/09 inclusive. Questions relating to gxisting
medical risk factors were only added to the EpiSwarse report form released on 10 July 2009.

2 percentage of cases that answered "yes" out edthlenumber of cases for which the informatiorswa
supplied.

® Percentage of all cases for which the responséumiisown’ or the information was not supplied.
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Thirty four deaths have been reported in EpiSunomgnpandemic (H1N1) 2009 cases in
New Zealand. Of these cases, seventeen were moaafito have pandemic (H1IN1) 2009
virus as the primary cause of death. This gawetoshe mortality rate of 0.40 per 100 000
for 2009. When people have pandemic (H1IN1) 2008svat the time of death, and it is
unclear if it led to the death, normal pathologyd aesting procedures are carried out.
Investigations are continuing on the remaining reggb deaths listed in EpiSurv, and it is
likely that over time at least some will be addedie number of confirmed deaths due to
pandemic (H1N1) 2009 virus, and hence the mortabty will rise further. The 2009
influenza mortality rate was compared to that 0®8@2003 (Figure 5). It is noted that the
2009 mortality rate was lower than that of the 29906 pre-vaccination period. The 2009
mortality rate was the third highest when compai@dhat of the 1997-2003 vaccination
period. The first (0.7 per 100 000) and secondZ(er 100 000) highest mortality rates
during the vaccination period were recorded in 1888 1997 respectively.

Figure 5 Influenza mortality rates, 1990-2003
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(Note: In 1997, the Ministry of Health made inflz@anvaccination available free to persons aged @bsyand
older. In 1999, this policy was extended to risugps less than 65 years.)

2.2.2. Sentinel GP surveillance

The New Zealand sentinel GP surveillance system assablished in 1991 as part of the
World Health Organization (WHO) global program fofluenza surveillance; the system is
operated nationally by the Institute of Environnat@cience and Research (ESR) and locally
by surveillance coordinators in the public healthitsi of the country’s 24 health districts.
Surveillance is conducted during May-September @bathern hemisphere winter) by
volunteer sentinel GPs distributed across New 2ehla

The sentinel system defines a case of ILI as ateaespiratory tract infection characterized
by an abrupt onset of at least two of the followifayer, chills, headache, and myalgia. Each
participating GP records the daily number of pdaseconsulted for ILI, along with the
patient’s age. These data are collected by locdtichi coordinators each week. National ILI
consultation rates are calculated weekly usingstima of the GP patient populations as the
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denominator. Because age group—specific GP pagimuilation data are not provided by the
participating practitioners, the denominator foe agoup-specific ILI consultation rates is
based on New Zealand census data with the assuntpabthe age group distribution for GP
patient populations is the same as the distribdtothe entire New Zealand population.

Each participating GP also collects three respiyasamples (i.e., nhasopharyngeal or throat
swab) each week from each of the first ILI patieexamined on Monday, Tuesday, and
Wednesday. The GPs forward these samples to the W&idnal Influenza Centre at ESR
or to hospital virology laboratories in Auckland, aiKato, or Christchurch for virus
characterization. Laboratory identification methodsclude molecular detection by
polymerase chain reaction, isolation of the viarsgirect detection of viral antigen. Influenza
viruses are typed and subtyped as influenza AeBs@nal A, seasonal A (H1N1), seasonal A
(H3N2), or pandemic (H1N1) 2009. The virus idectfion data are forwarded by hospital
laboratories to ESR each week. ESR compiles andrteemational epidemiologic and
virologic data on influenza to WHO and also puld#isithese data on the ESR website
(http://www.esr.cri.nz/virology/virology weekly reg@hp)

Sentinel GP surveillance started in May 2009. faltof 101 sentinel GPs were recruited,
representing all of the country’s 24 health dis¢riand with a combined patient population of
487,131, approximately 12.1% of the New Zealandupsipn. From week 18 (the week

ending May 3) through week 36 (the week ending &aper 6), a total of 8,747 consultations
for ILI were reported from the 24 health distridtsis estimated that ILI resulting in a visit to

a general practitioner affected over 90,274 Newlateters. The cumulative incidence of ILI

consultation during this period was 2,241.2 per,Q00 population. The average weekly ILI

consultation rate during this period was 118.718$ 000 population.

As in previous years, 2009 consultation rates kdrvaried greatly among health districts

during the study period. Figure 6 shows ILI coretiiins among health districts during the
peak week 29 (July 13-19). Ruapehu had the higtwstultation rate (1114.6 per 100 000,
25 cases), followed by Southland (811.1 per 10Q @@Ccases) and Hawke’s Bay (595.8 per
100 000, 117 cases).

Weekly national ILI consultation rates for the styaeriod were compared with the same
period in 2008 and 2007. From week 18 (the weekngniflay 3, 2009) through week 23
(June 1-7, 2009), the weekly ILI consultation regenained below the baseline level of 50
consultations per 100,000 patient population (Feglr The ILI rate first crossed the baseline
level in week 24 (June 8-14) and increased shdrpig week 25 (June 15-21) to week 28
(July 6-12). The ILI consultation rate peaked a7 28&nsultations per 100,000 patient
population in week 29 (July 13-19), approximatelyee times the peak rate of 95
consultations recorded in 2008. In fact, consultatiates for ILI in New Zealand in 2009
have been the highest observed since 1997 (Figuradthe second highest observed since
1992 (Figure 8). Since the week 30 (July 20-26),itliluenza activity has been declining.
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Figure 6. ILI consultation rates by health district for the peak week 29 (July 13-19)

Influenza
Surveillance NZ
Week 29

Code Health District
BE Eastern Bay of Plenty
CA Central Auckland

CB Canterbury

GS Gisborne

HB Hawkes Bay

HU Hutt

MW  Manawatu

NL Northland

NM Nelson Marlborough
NW  North West Auckland

oT Otago
RO Rotorua
Consultations for RU  Ruapehu
Influenza-like lliness SA  South Auckland
(per 100 000 practice patients) SC  South Canterbury
|:| No Data SO  Southland
|:| No Activity (0) TG Taurangfs\
y TK Taranaki
-, |:| Baseline ( <50) TP Taupo
o I Normal (50 - 249) WC  West Coast
I High Activity (250 - 399 WG Wanganui
: igh Aciivity (250 - ) WK Waikato
I cpidemic (>=400) WN  Wellington

WR  Wairarapa

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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Figure 7. Weekly Consultation Rates for Influenzdike lllness in New Zealand,
2007, 2008, 2009
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During the study period, the highest ILI consutiatrates were recorded among children and
youths aged ¥9 years. Children aged 1-4 years had the highesbhsultation rate (245.4
per 100,000 age group population), followed by nitdaaged <1 year (217.0), and persons
aged 5-19 years (133.1), 20-34 years (128.3), 3ged® (92.2), 50-64 years (77.0) atd >
years (31.6).

A total of 2,425 swabs were sent to virology lalborias from sentinel GPs during the study
period. From these swabs, 618 influenza viruse® wEntified. The predominant strain was
pandemic (H1N1) 2009 (393) including 125 of pandenmfluenza A/California/7/2009
(HIN1)v-like strains, followed by seasonal influanZ (H1N1) (96) including 23 of
A/Brisbane/59/2007 (H1N1) — like strains, influenanot subtyped (66), seasonal influenza
A (48), seasonal influenza A (H3N2) (12), and ieftua B not typed (3) (Figure 9yhe
percentage of viruses identified as pandemic (H120D9 increased from 14% during week
24 (June 8-14) to 80% during week 27 (June 29-R)uly

Figure 9 Number of influenza viruses reported byype and week from sentinel and
non-sentinel surveillance
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2.2.3.  Non-sentinel laboratory surveillance

Non-sentinel laboratory surveillance is conductgdthe New Zealand virus laboratory
network consisting of the National Influenza Cenate ESR and four hospital virology
laboratories in Auckland, Waikato, Wellington, a@tiristchurch. ESR collates year-round
national laboratory data on influenza nationallpnfr mainly hospital in-patient and
outpatients during routine viral diagnosis. In didadi, this laboratory network conducted
pandemic (H1N1) 2009-related public health suraede among arriving travellers and the
contacts of patients with confirmed pandemic (H1INAQO9 influenza. During the
containment phase (April 25-June 21), when New &w®hlpublic health officials tried to
contain transmission from arriving travellers t@ithclose contacts and prevent spread into
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the wider community, respiratory samples wereeotdld from most persons with suspected
pandemic (H1N1) 2009 influenza. However, during thanagement phase (June 22 to
August 2), when public health officials tried totigate the impact of sustained community
transmission of the pandemic (HL1N1) 2009 virus, saenpling priority was limited to
persons with moderate or severe illness or who walreerable to severe illness.

A total of 4,227 influenza viruses were reporteghirthe non-sentinel laboratory surveillance
network from week 1 (the week ending 4 January 2@09veek 36 (September 1-6). The
predominant strain was pandemic (H1N1) 2009 (23%duding 181 of pandemic influenza
A/California/7/2009 (H1N1)v-like strains, followddy influenza A not yet subtyped (1086),
seasonal influenza A (HIN1) (607) including 100 ABrisbane/59/2007 (H1N1) — like
strains, seasonal influenza A (111), seasonal enfta A (H3N2) (67) including two
A/Brisbane/10/2007 (H3N2) — like strains, and iefiza B not typed (3) (Figure 9)he
percentage of viruses identified as pandemic (H12QD9 increased from 22% during week
23 (June 1-7) to 63% during week 27 (June 29-July 5

2.3. Recent strain characterisations

2.3.1.  Circulating strains in 2009 in New Zealand

A total of 4845 influenza viruses were detectednfreentinel and non-sentinel surveillance in
2009 from weeks 1 to 36 (Figure 10). Table 2 shmflaenza virus detections by type and
subtype for weeks 1 to 36.

Figure 10. Total Influenza viruses by Type and WdeSpecimen Taken, 2009

1100 ~

OA (not sub-typed)

1000 + W B (not typed)
OSeasonal A
900 + @ Seasonal A(H3N2)

B Seasonal A(H1N1)
B Pandemic A(HIN1)v

800 -

700 -

1.6%

B 14.5%
600 ( 23.8%

500 | 3.3%

No. of viruses

0.1%
400 -

300 -

56.7%

200 -

100 A

O T T T T T T T T T T T T T T T T T
1 2 3 45 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Week

Vaccine Recommendations 16 October 2009



Table 2. Influenza viruses by type and subtype, P9

All viruses | Typed/Subtyped

Virus n=4845 (%) n= 3534 (%)
Influenza A
Influenza A (not sub-typed) by PCR 1152 (23.8)
Seasonal influenza A by PCR 159 (3.3
Pandemic A(H1N1)v
Pandemic A(HIN1)v by PCR 2440 (50.4 2440 (69.0
A/California/7/2009 (HIN1)v-like 306 (6.3) 306 (§.7
Subtotal pandemic A(HIN1)v 2746 (56.7) 2746 (77.7)
Seasonal Influenza A(HIN1)
Seasonal Influenza A(H1IN1) by PCR 580 (12.4 58041
A/Brisbane/59/2007 (HIN1) - like 123 (2.5) 123 (3.5
Subtotal seasonal A(HIN1) 703 (14.5) 703 (19.9)
Influenza A(H3N2)
Influenza A subtype H3N2 by PCR 77 (1.6) 77 (2.2)
A/Brisbane/10/2007 (H3N2) - like 2 (0.04) 2 (0.06)
Subtotal seasonal A(H3N2) 79 (1.6) 79 (2.2)
Influenza B
Influenza B by PCR 6 (0.1) 6 (0.2)
Subtotal B 6 (0.1) 6 (0.2)
Total 4845 (100) 3534 (100)

Overall, pandemic A(H1N1)v was the predominantisteanong all influenza viruses. The
pandemic A(HIN1)v strain represented 56.7% (2748%8of all viruses and 77.7%
(2746/3534) of all typed and subtyped viruses.

Seasonal influenza A(H1N1) was the predominantirsteanong all seasonal influenza
viruses. It represented 74.2% (703/947) of alsseal influenza viruses, 14.5% (703/4845)
of all viruses and 19.9% (703/3534) of all typed anbtyped viruses.

Seasonal influenza A(H3N2) strain represented 8(3%947) of all seasonal influenza
viruses, 1.6% (79/4845) of all viruses and 2.2%43394) of all typed and subtyped viruses.

A very small number of influenza B viruses (6) wdetected. Influenza B strain represented
0.6% (6/947) of all seasonal influenza viruses,%9.@6/4845) of all viruses and 0.2%
(6/3534) of all typed and subtyped viruses.

2.3.2.

Figure 11 shows the number and percentage of tgmedsubtyped (not total) influenza
viruses from 1990 to 2009. The noticeable changeteims of predominant patterns are
described below:
Pandemic A(H1N1)v strain has become the predomistaaih in 2009.
Seasonal influenza A(H1N1) strain predominatechined seasons (1992, 2000 and 2001)
with associated relatively low hospitalisations 31@& 1992, 228 in 2000 and 379 in
2001).

Predominant strains during 1990-2009 in New Zealand

Vaccine Recommendations 17 October 2009



Seasonal influenza A(H3N2) strain predominatedlfoseasons (1990, 1993, 1994, 1996,
1998, 1999, 2002, 2003, 2004, 2006, and 2007). jAi411/02 (H3N2)-like strain
predominated in 2003 with the highest recorded iaigmations during 1990-2008. A
A/Wuhan/359/95 (H3N2)-like strain predominated ®9& with associated 94 deaths (93
out 94 deaths occurred for people aged 65+).

Influenza B strains predominated for five seasd89{, 1995, 1997, 2005 and 2008).
B/HongKong/330/2001-like strain (B-Victoria lineggeredominated in 2005 and the
disease burden was high in children aged 5-19 yatlrsassociated deaths in 3 children.

Figure 11. Influenza viruses by type, 1990-2009
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Pandemic A(HIN1)| 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 78%

2.3.3. Pandemic influenza A(H1N1)v

Representative pandemic influenza A(H1N1)v isold836) were antigenically subtyped at
the WHO National Influenza Centre at ESR usingefeantisera supplied by the WHO
Collaborating Centre (WHOCC) in Melbourne. Sometltdése isolates were also sent to
WHOCC-Melbourne and WHOCC-CDC-Atlanta. Results fréimese centres all indicated
that New Zealand isolates were homogeneous andriftonés observed. New Zealand
isolates were antigenically closely related toghademic A(H1N1)v vaccine candidate strain
A/California/7/2009 (HIN21)v.

Genetic analysis of the hemagglutinatin (HA) gefheepresentative pandemic A(H1N1)v
showed that the New Zealand isolates were homogenaond stable (Figure 12). Genetic
analysis of the neuraminidase (NA) gene of repttasie pandemic A(HLIN1)v showed that
the New Zealand isolates were also homogeneousstaide (Figure 13). No H275Y

mutations were detected, suggesting they weretseng oseltamivir.
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2.3.4. Seasonal influenza A(H1IN1)

Representative seasonal influenza A(H1N1) isol¢t28) were antigenically subtyped at the
WHO National Influenza Centre at ESR using HAI btgikit supplied by the WHO
Collaborating Centre (WHOCC) in Melbourne. Sometltdése isolates were also sent to
WHOCC-Melbourne and WHOCC-CDC-Atlanta. Results fréimese centres all indicated
that New Zealand isolates were antigenically clpsedlated to the reference strain
A/Brisbane/59/2007 (H1N1).

Genetic analysis of the neuraminidase (NA) generegiresentative seasonal influenza
A(HIN1) strains showed that all New Zealand itedatested had H275Y mutations,
suggesting they were resistant to oseltamivir.

2.3.5. Seasonal influenza A H3N2

Two representative seasonal influenza A(H3N2) isslavere antigenically subtyped at the
WHO National Influenza Centre at ESR using HAI tgikit supplied by the WHO
Collaborating Centre (WHOCC) in Melbourne. Sometltdése isolates were also sent to
WHOCC-Melbourne. Results indicated that New Zedlmsolates were antigenically closely
related to the reference strain A/Brisbane/10/2B{8N2).

2.3.6. Influenza B

Of four influenza B PCR positive samples, viraltaut was attempted for two samples
without recovery at the WHO National Influenza Genat ESR. The viral culture for the
remaining two influenza B samples is still ongoiagd will be forwarded to WHOCC-

Melbourne.

2.3.7. Oseltamivir resistance

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

Since January 2008, a global emergence and rapghdmf oseltamivir-resistant seasonal
influenza AH1N1 viruses has been observed. Duteg2009 winter season in New Zealand,
a total of 28 seasonal AH1NL1 viruses have beerddst the H275Y mutation (histidine-to-
tyrosine mutation at the codon of 275 in N1 numggriwhich is known to confer resistance
to oseltamivir. All 28 viruses had the H275Y mutati In addition, a total of 25 seasonal
AHIN1 viruses were tested using a phenotypic assdled fluorometric neuraminidase
inhibition assay. The results of the fluorometr@raminidase inhibition assay indicated that
these viruses had highly reduced sensitivity tdtasevir with IC50 values in the range of
305-7912 nM, typical of the recently global emeggoseltamivir-resistant A(HLN1) viruses.
(Table 3).

Six pandemic influenza A(H1N1)v viruses were segeento see whether they possess the
H275Y mutation. Among these viruses, three wasenfsamples collected in June 2009 and
another three viruses were from samples collectddteé April 2009. All six viruses did not
possess the H275Y mutation. This indicates these¢movel influenza AH1N1 viruses are
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sensitive to oseltamivir. In addition, a total3# novel influenza AH1IN1 09 viruses were
tested using the phenotypic assay and all 92 \srusse sensitive to oseltamivir with IC50
values in the range of 0.2 to 0.7 nM (Table 3).

Table 3: Antiviral susceptibility to oseltamivir fo r influenza AH1N1 viruses in New Zealand
from 2006 to 2009.

Influenza
type/subtype Seasonal AHIN1 Novel AHIN1

Year 2006 2007 2008 2009 2009
Number of viruses 17 138 4 25 92
Mean IC50" 1.84 0.83 728 1399 0.372
Std. dev. 0.71 0.63 136 1990 0.145
Min IC50 0.25 0.01 547 305 0.183
Max 1C50 3.099 4.219 870 7912 0.745

*|C50: Concentration of oseltamivir (nM) at which there is 50% inhibition of neuraminidase activity.

In addition, influenza viruses detected from sezitiand non-sentinel surveillance from a
period of 2006 to Jan 2009 have been tested fdtaos®ir resistance. Viral isolates from the
New Zealand population, collected in 2006 (n=2120 2007 (n=312) and 2008 (n=245)
from the national surveillance program were assdgedsusceptibility to oseltamivir (see
Table 4).

Table 4: Antiviral susceptibility to oseltamivir du ring 2006 to Jan 2009 in New Zealand

Influenza
type/subtype Seasonal AHIN1 Seasonal AH3N2 Influenza B
(neuraminidase)

2008-

2009
Year 2006 2007 Jan | 2006 2007 2008 | 2006 2007 2008
Number of viruses 17 138 5| 193 45 107 2 129 134
Mean IC50 1.839 0.8298 *| 0.68 0.43 0.3 | 34.2 3397 32.9
Std. dev. 0.7136 0.6295 *|1 023 031 0.3 | 1141 16.42 20.2
Min IC50 0.2538 0.0054 547 | 0.22 0.07 0.0 | 26.13 0.898 0.2
Max IC50 3.099 4.219 946 | 1.36 1.59 2.3 | 4227 71.04 104.6
Max Fold Increase 17 5.1 1140 2.0 3.7 7.1 1.2 2.1 3.2

(*Note: insufficient data for seasonal AH1N1 in 399 to derive a mean and standard deviation valdetlze
2007 mean was used to give an indication.)
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During 2006-2007, all influenza viruses tested wssasitive to oseltamivir. In 2008, only
six seasonal A(HLN1) viruses (0.8%) were deteavédyhich, only four were available for
antiviral susceptibility testing and were all réard to oseltamivir. The results of the
fluorometric neuraminidase inhibition assay indechthat the four viruses had highly reduced
sensitivity to oseltamivir with IC50 values in tlhange of 500-1700 nM, typical of the
recently global emerging oseltamivir-resistant AH) viruses. Genetic analysis of the
neuraminidase gene confirmed that the four virdses the H275Y mutation (histidine-to-
tyrosine at codon 275 in N1 nomenclature), configrriesistance to oseltamivir. These four
viruses were isolated from patients aged 2-monthaadle infant (1), 15-year-old female (1)
and 49-year-old female (2). None of the patienttheir close contacts had received Tamiflu
prior to sample collection. In January 2009, omassnal A(H1N1) virus resistant to
oseltamivir was identified from a 48 year old male 22 Jan 2009. The WHO National
Influenza Centre at ESR has reported the findinghe WHO.

2.4. Inclusion of the pandemic (H1N1) 2009 strain in th010 seasonal influenza
vaccines New Zealand perspectives

The biggest challenge for this year’s seasonalimagecommendation is the question: should
the pandemic (H1N1) 2009 strain be included inst@sonal vaccine composition?

2.4.1. Scientific evidence

The epidemiological data from the New Zealand 20tffuenza season indicate that the
pandemic (H1N1) 2009 virus became the predominaatlating strain. The antigenic data
from New Zealand isolates indicate that the curr@intulating pandemic (H1N1) 2009

viruses are homogeneous, closely matching the maaandidate strain A/California/7/2009
(HIN1)v. The limited serological study for New ZXamaders conducted in WHOCC

Melbourne and in NIC at ESR indicated that the gamd (H1N1) 2009 virus does not cross-
react with seasonal H1 viruses. This epidemiokdgmrological and serological data clearly
suggests a need to have the pandemic (H1N1) 208& $0 be included in the seasonal
influenza vaccines.

In addition, the probability of the pandemic (H1NDO9 strain predominance for 2010 in
New Zealand is much higher than seasonal H1 strHims is based on:

Historically, all four of the last global influenzaandemics have demonstrated wave
patterns with intervals between waves of monthavier a year. Three out of the four
had second waves with significantly higher moryatitan the first wave. Whilst
there is no certainty about timing or severityisitikely that there will be resurgence
of pandemic H1N1 next winter, and the emergenca ofiutated strain cannot be
excluded.

Should the pandemic influenza HIN1 virus mutate, #rus may become more
transmissible, increase in severity, and/or becmsistant to antivirals. These factors
are subject to considerable uncertainty. A vacdenveloped for the current pandemic
influenza may provide some cross-protection aganstutated form of pandemic
influenza depending on the degree of mutation.

Whilst the level of infection and hence the levieaoquired immunity across the New
Zealand population is currently unknown, the traissibility characteristics of the
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pandemic strain, and indication of a relatively I@wvel of infection in New Zealand
(Nishiura, Baker and Wilson et al 200%ttp://www.nzma.org.nz/journal/122-
1299/3722), support the models that indicate 10-20% of méec across the
community. It is reasonable to assume that pand@didNl) 2009 will return and
result in sustained transmission at a moderaté &or become the dominant strain
again during the next flu season. The Ministry el of New Zealand is planning a
sero-prevalence survey in order to gain more rolmfsrmation on the level of
infection and immunity within the community and it specific immunisation target
groups.

New Zealand’s epidemiology for seasonal H1 stramcécated that there are only 3
predominant seasons (1992, 2000, and 2001) dunimgpast 20 years from 1990 to
2009. Seasonal H1 strain is the predominant stomiall seasonal influenza viruses
in 2009 in New Zealand. Based on this evidence/oilld be less likely for seasonal
H1 to be the predominant strain again for 2010.

2.4.2. Data on pandemic vaccine trials

In a fast evolving area of pandemic (H1N1) vacadswelopment, recent publications on
pandemic (H1N1) vaccine trials at CSL (Greenbergakt NEJM 2009;361:10.1056/
NEJM0a0907413), Novartis (Clark et al, NEJM-2009;360.1056/NEJM0a0907650) and
Sinnvac (http://www.medicalnewstoday.com/articlé2395.php) reported that a single dose
of pandemic (H1N1) 09 vaccine was immunogenic iman population. FDA also approved
pandemic (H1N1) vaccines as a strain change to eafufacturer's seasonal influenza
vaccine
(http://www.fda.gov/BiologicsBloodVaccines/VaccindpprovedProducts/ucm181971.Htm
The one-dose schedule of the pandemic strain andatery approval would make it more
feasible for the pandemic (HLN1) 2009 strain tonoduded in seasonal influenza vaccines.

2.4.3.  Other risk-benefit considerations for southern hemsphere countries

Vaccine supply:

New Zealand has supply arrangements in place fodgraic influenza vaccine. However,

including the pandemic strain in the seasonal veconay enable increased production by
allowing manufacturers to focus on producing thasseal vaccine, to supply southern
hemisphere countries.

Financial impact:

If pandemic influenza is not included in the seatovaccine, a stand alone pandemic
immunisation programme is being developed for NealZnd, but has not yet been agreed.
Work to date suggests that a stand alone prografompandemic influenza will require
considerably more resources, than if it were inetludn an enhanced seasonal influenza
programme. New Zealand has yet to complete anoeaignevaluation but that will be a
consideration for government in reaching a deci©anwhether to approve a stand-alone
programme additional to the seasonal immunisatrogramme.

Inclusion of the pandemic strain in the seasonetiv@ formulation appears likely to be less
costly to deliver as well as to manufacture. Suast-efficiency would be beneficial not only
for New Zealand and other southern hemisphere gesnincluding Pacific countries.
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Public perceptions:

Inclusion of the pandemic strain in the seasonative formulation would be expected to
increase the uptake of the seasonal influenza wadni New Zealand, increasing population
immunity to both pandemic and seasonal influenrzases. It will also likely provide greater

uptake than a stand alone immunisation programmEurther, if monovalent pandemic

vaccine and trivalent seasonal vaccines are bdéneaf, there is the risk that there would be
public resistance to receiving 2 different influanaccines, with resulting risks of a potential
decrease of the uptake of the seasonal influenzain@ There may also be a public-
perceived increased risk of adverse events asedciaith two injections instead of one

injection.

Vaccine Manufacture in the Southern Hemisphere:

Being a relatively small and isolated country, NEealand, as well as a number of other
southern hemisphere countries, face consideralaldedlges in securing sufficient vaccine in

a timely manner. Geographically, Australia is thesest country with vaccine manufacturing
capability.

Inclusion of the pandemic strain in the 2010 seakoraccine formulation would be a
considerable advantage for countries that have nmm, Ilimited, access to
pharmaceutical/biotechnology producers and/or &dhipurchasing power compared with larger
countries.

2.5. Conclusion

Based on New Zealand’s epidemiological, virologiaatl serological data, as well as cost of
vaccine and administration, inclusion of the panide(H1N1) 2009 strain in the 2010
seasonal influenza vaccines for the southern hdraisp would offer an opportunity to
achieve increased levels of immunity to the pandestrain as well as other seasonal
influenza strains because:
pandemic (H1N1) 2009 strain is more likely than Heasonal influenza A(H1N1)
strain to predominate in 2010.
recently published evidence indicates that a sidglee of pandemic (H1N1) 2009
vaccine produces an adequate host immune respbimisewould suggest that it may
now be feasible to include the pandemic (H1N1) 26i08in in the seasonal influenza
vaccines.
other risk-benefit considerations (financial impamiblic perceptions, and realities of
many southern hemisphere countries with no vacoranufacturers) all favour
inclusion of the pandemic (H1N1) 2009 strain in $e@sonal influenza vaccines.
a decision to include the pandemic (H1N1) 2009irstra the seasonal influenza
vaccines would likely assist influenza awarenesgation and an increased uptake of
seasonal influenza vaccine in countries such as Z&adand, as well as contribute to
the overall global supply of the pandemic vaccines.
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3. RECENT STRAIN CHARACTERISATION AND LIKELY VACCINE
CANDIDATES

3.1. Pandemic influenza A(H1N1)

The pandemic influenza A(H1N1) virus was first adéeel in April 2009 in the United States
and shown to be responsible for outbreaks in MexicdMarch and April. Outbreaks
subsequently occurred in all regions of the wond,ay July, pandemic A(H1N1) was the
predominant influenza virus circulating in many oties in the Americas,

Asia, Europe and Oceania.

During the 2009 influenza season, 1146 pandemiganta A(H1N1) isolates were received
at the Melbourne WHOCC from 24 countries from Aaks, New Zealand, South Africa,

Asia and Pacific Island countries. The virology dediories in New Zealand use the kit
supplied by the Melbourne WHOCC to analyse pandenfiuenza A(H1N1) strains. The

antiserum used for antigenica typing was the ferrtisera raised against
A/California/7/2009-like strain. A total of 274@pdemic influenza A(H1N1) viruses were
detected in New Zealand in 2009. Of which 306 hadeugone antigenic typing and they
were all antigenically closely related to A/Califica/7/2009-like strain.

Among all pandemic A(H1N1) viruses analysed atNetbourne WHOCC, most of viruses
reacted well with ferret sera to A/California/7/20Qvith only 8% low reactors fold
reduction compared to homologous titre. CDC-Atlargported that 99% of their viruses
were A/California/7/2009-like with only 2/801 (<1%@ing classified as low reactors (Tables
3.1, 3.2 & 3.3 in Appendix 3). In addition, a totd 91 pandemic A(H1N1) viruses were
sequenced in the HA-1 region of the haemagglutiniine sequence analysis indicated that
viruses were very similar with only minor variat®rwith 1-2 amino acids difference
compared to the A/California/7/2009 virus (Figut2 B Appendix 3). The neuraminidase
(N1) genes of the pandemic viruses were also segdemesulting in similar sequence to
each other with only 1 or 2 amino acids differe(feigure 3.3 in Appendix 3). Furthermore,
Vaccines containing influenza A/California/7/200el antigen stimulated anti-HA
antibodies of similar geometric mean HI titres ke tvaccine virus and recent pandemic
A(H1N1) isolates. Geometric mean Hl titres were éowo a recent seasonal A(H1N1) virus
than to the vaccine virus (average reductions: 88%WER 83(41), and Table 3.10 in
Appendix 3).

In summary, pandemic influenza A(H1N1) viruses beedhe predominant circulating strain
in southern hemisphere countries. In HI tests, ntagority of isolates were antigenically
similar to A/California/7/2009-like strain. Curremaccines containing A/California/7/2009
antigen stimulated anti-HA antibodies of similabgestric mean Hl titres to the vaccine virus
and recent A(H1N1) influenza isolates. Based be@bemiological, antigenic, genetic and
serological data, the WHO consultation recommendedccines containing a

A/California/7/2009 (H1N1)-like strain. The AIVQeepts this recommendation.

3.2. Seasonal influenza A(H1N1)

Influenza A(H1N1) subtype viruses, which re-emerged977, closely resemble strains that
circulated until 1956. Because of this, they aliyi had little impact in the older population.
With further antigenic drift in the subtype, théras been evidence of increasing impact in the
elderly.
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Two antigenically distinct lines of influenza A(H1Nhave circulated in recent years and the
current reference strains for these are A/New Qaled20/99 and A/Bayern/7/95. An
A/New Caledonia/20/99-like strain has been seleagdhe A(H1) component for vaccine
formulations since September 1999, initially beeaw$ the increasing incidence of this
lineage and the fact that, in humans, vaccinesaaaing viruses of this lineage were found to
induce similar antibody responses against both hivmologous virus and A/Bayern-like
strains whereas the converse was not true. Ipdisefew years, however, viruses with an
A/New Caledonia/20/99 like haemagglutinin antigenavédn completely replaced
A/Bayern/7/95-like strains.

During the 2009 influenza season, 315 seasonalenda A(H1N1) isolates were received at
the Melbourne WHOCC from 13 countries with most amgrfrom New Zealand, Australia,
Thailand. The virology laboratories in New Zealars® the kit supplied by the Melbourne
WHOCC to analyse seasonal influenza A(H1N1) strailibe antiserum used for detecting
seasonal influenza A(H1N1) was A/Brisbane/59/200703 seasonal influenza A(H1N1)
viruses were detected in New Zealand in 2009 arddaiZhem were antigenically subtyped
as A/Brisbane/59/2007-like strains.

Among all seasonal influenza A(H1N1) viruses aredyat the Melbourne WHOCC, most of
viruses reacted well with ferret sera to A/Brisb&3&007 with only some low reactors. In
addition, sequence analysis of the seasonal irdmeA(H1N1) HA-1 region of the
haemagglutinin indicated that viruses all fell intade 2B with no clade 2C identified.
Genetic groupings for the NA were similar to the génes with the same viruses falling into
Clade 2B. Virtually all viruses sequenced had diseltamivir resistance substitution of
H275Y mutation.

In summary, seasonal influenza A(H1N1) viruses wassociated with outbreaks only in a
few southern hemisphere countries such as New @@alBandemic A(H1N1) was the
predominant circulating A(H1N1) strain in all soeth hemisphere countries including New
Zealand. The probability of the pandemic A(H1NZXast predominance for 2010 in southern
hemisphere is much higher than seasonal influerfed 1) strain. Serologically, population
immunity against pandemic A(H1N1) virus was relalyvlow. The WHO consultation
recommended vaccines containing a pandemic infaugi’California/7/2009 (H1N1)-like
strain as the H1 component of the seasonal influaraccines. The AIVC accepts this
recommendation.

3.3. Influenza A(H3N2)

Influenza A(H3N2) has frequently been associatetl severe disease and excess mortality in
high-risk groups. This subtype has also showngtieatest tendency for antigenic drift as

illustrated by the frequency of vaccine formulatidmanges recommended by the WHO and
the Australian Influenza Vaccine Committee (Table 1

The Melbourne WHOCC has analysed 690 A(H3N2) isslétom 16 countries since January
2009. These viruses made up 28.5% of all virusedysed at the Centre. Most (74%) of
A(H3NZ2) viruses analysed over this period had reduactivity (8 fold or greater) to ferret

sera against A/Brisbane/10/2007 (egg derived vians) showed better HI titres against ferret
sera raised to A/Perth/16/2009-like viruses. Hags in Tables 5.1, 5.3, 5.4 and 5.5
(Appendix 4) were performed at the Melbourne WHOCEntre. In addition, HA gene

phylogenetic analysis of 2009 A(H3N2) viruses seged showed that most viruses were
broadly A/Perth/16/2009-like. Viruses in this grobpd 4 signature amino acid changes at
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K158N, N189K, E62K, N144K with some subclades wiitther changes (Y94H, R261Q or

V213A). Sequence analysis of the N2 NA gene frd@nwifuses analysed in 2009 showed
that the most recent viruses grouped in a similanmer to their HA patterns with the

majority having 1215V change in the N2 as well ke K173Q change in their HA gene
(Figures 5.2 and 5.3 in Appendix 4). Furthermowaccines containing influenza

A/Brisbane/10/2007 (H3N2)-like antigens stimulatadi-HA antibodies of geometric mean
HI titres that were lower to recent isolates thanthte vaccine virus (average reductions:
younger adults 67%; the elderly 70%). Similar lsswere obtained in microneutralization
tests for a subset of sera (average reductionsiggyuadults 76%; the elderly 76%). (WER
84(41), and Tables 5.12 and 5.13 in Appendix 4).

In summary, influenza A(H3N2) viruses were asseciavith widespread outbreaks in many
southern hemisphere countries. The majority dates have drifted away antigenically from
A/Brisbane/10/2007-like strain and were antigemycaimilar to A/Perth/16/2009-like strain.
Current vaccines containing the A/Brisbane/10/280fgen stimulated anti-HA antibodies of
geometric mean Hl titres that were lower to regsalates than to the vaccine virus. Based
on all epidemiological, antigenic, genetic and kegigal data, the WHO Consultative Group
recommended an A/Perth/16/2009 (H3N2)-like strAiv.C accepts this recommendation.

3.4. Influenza B

Two distinct lines of influenza B have co-circuldten many countries during recent years.
This dates from the late 1980’s when the B/PanatW@d4variant of influenza B was first
observed. This strain and its further variants-¥gata lineage (most recently representative
strain-B/Florida/4/2006) spread worldwide wheretraiss of the previous B/Victoria/2/87-
like viruses continued to circulate in Asia andseduently underwent independent evolution
as an antigenically distinct lineage (most recapresentative strain-B/Brisbane/60/2008).
For reasons not wholly understood, these remaireadjrgphically restricted to Asia until
2001. In 2002 the B/Victoria/2/87 lineage viruse=re the predominant viruses worldwide.

Both recent B/Victoria-like strains (B/Brisbane/B008 is the current reference strain) and
B/Yamagata-like strains (B/Florida/4/2006 is tharent reference strain) continued to be
isolated worldwide in 2009. Varying proportions thie two lineages were seen in many
countries with B/Yamagata lineage strains circafatin southern hemisphere countries.
There were only 6 influenza B viruses detectedeéwNealand in 2009.

166 influenza B isolates were received in 200%atNMelbourne WHOCC from 10 countries
(6.8% of total isolates). The majority of isolai@®.9%) were typed as B/Victoria lineage
with the majority reacting well with ferret serased against egg grown B viruses of this
lineage. 19.1% of B viruses were of B/Yamagatadge and were generally poorly reactive
with ferret sera to egg derived B/Florida/4/2006usiand somewhat react better with ferret
antisera against B/Bangladesh/3333/2007 virus. $flays in Tables 6.1, 6.3, 6.4 were
performed at the Melbourne Centre. In additionusege analysis of the HA1 gene of recent
isolates showed that recent isolates fell into ofghe 2 major lineages of B viruses
(B/Victoria/2/87 or B/Yamagata/16/88). The B/Vidmtineage viruses mostly grouped either
in the B/Brisbane/60/2008 group with signature amanid changes at S172P, N75K, N165K,
V1461, or with the older B/Malaysia/2506/2004-likeviruses. Only one virus,

B/Sydney/3/2009, fell into the B/Hubei Songzi/510880- B/Fujian Gulou/1272/2006 clade of
viruses previously circulating China. 2009 virusesjuenced from the B/Yamagata line fell
into one of 3 groups; either B/Florida/4/2006-likéroup 1) with a change at G230S or
B/Brisbane/3/2007-like (Group 2) with a change 408A or B/Bangladesh/3333/2007-like
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(Group 3) with a S1501 change. The majority of th&Yamagata-lineage viruses fell into

Group 3 (Figures 6.3, 6.4 & 6.5 in Appendix 5urthermore, Vaccines containing influenza
B/Brisbane/60/2008-like antigen stimulated anti-Etibodies of similar geometric mean Hl

titres to the vaccine virus and recent B/Victori@i2lineage isolates. However, geometric
mean HlI titres were somewhat lower to recent B/Ygated16/88 lineage viruses than to the
vaccine virus (average reductions: younger add$s;%lderly subjects 69%). (WER 84(41),

Tables 5.7 to 5.8 in Appendix 5).

In summary, influenza B outbreaks were reportedanthern hemisphere countries. The
majority of recent isolates was antigenically amhegically similar to B/Brisbane/60/2008
(B/Victoria/2/87 lineage). Current vaccines containing B/Brisbane/60/2008 gemti
stimulated HA antibodies that were similar in titeerecently isolated B/Brisbane/60/2008—
like viruses. Based on all epidemiological, antigegenetic and serological data, the WHO
consultation recommended a B/Brisbane/60/2008—kkein. The AIVC accepts this
recommendation.

4. SUMMARY

It is recommended that the influenza vaccine foatioh for New Zealand for 2010 is:
A(HIN1) an A/California/7/2009 (H1N1) - like virus*

A(H3N2) an A/Perth/16/2009 (H3N2) - like virus
B a B/Brisbane/60/2008 - like virus

* Note: A/California/7/2009 is a pandemic A(H1Nijus.

4.1 Explanation of “like” Strains Suitable for Inclusion in Vaccine

In the past, some strains of influenza recommeridethclusion in the vaccine formulation
have been unsuitable vaccine candidates due to graovth potential with resulting low
yields or poor serological responses in vaccindgsder the “like” strain concession in the
vaccine recommendation, an antigenically similaaisthas been substituted which has the
gualities lacking in the prototype strain.

The Australian Influenza Vaccine Committee (AIV@nsidered information on international
surveillance by WHO, recent data from AustraliaywNgealand, South Africa and Argentina
on epidemiology and strain characterisation, amdrétommendations of the WHO annual
consultation on the composition of influenza vaecfar the Southern Hemisphere, held in
Melbourne on 19-23 September.

The Committee agreed to adopt the September WHOmmendations. The influenza
vaccine components for year 2009 season shoula@icahie following:

A (HIN1): anA/California/7/2009 (H1N1} like strain, 15 g HA per dose
A (H3N2): anA/Perth/16/2009 (H3N2) like strain, 15 g HA per dose
B: a B/Brishane/60/2008like strain, 15 g HA per dose

The following viruses are recommended as suitabbeine strains:
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A/California/7/2009 (HIN1) (NYMC X-179A, NYMC X-18INYMC X-
181A,NIBRG-121, NIBRG-121xp)

A/Perth/16/2009 (H3N2)- like virus
B/Brisbane/60/2008

The SRID reference antigens for A/California/7/2@BAN1) (X-179A) and (X181-) strains
are available from TGA,; reagents for NIBRG-121 &HBRG-121xp reassortants and
antisera suitable for use with all reassortantsaaagiable from NIBSC (UK).

The SRID reference antigen for A/Perth/16/2009 (BIBNike virus will be available from
TGA (Australia) and NIBSC.

The SRID reference antigen and antisera for B/Bns#f60/2008 are available from TGA and
NIBSC.
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APPENDIX 1

The Australia Influenza Vaccine Committee (AIVC)etiag was convened at 1:30 pm on 2 October 20@binference
Room 1, TGA, Symonston, Canberra, when oversediipants in the teleconference were connecteddigtia. The
New Zealand representative attended the meetiGgiberra.

COMPOSITION OF THE AIVC COMMITTEE (2009)

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

Ass Prof Gary Grohmann, OLSS, TGA (Chairperson)

Prof Anne Kelso, WHOCC

Dr lan Barr, WHOCC

*Emeritus Prof Greg Tannock, Macfarlane Burnetitogs

Prof. lan Gust.

Dr Mike Catton, VIDRL

Dr Heath Kelly, VIDRL

Dr Dominic Dwyer, ICPMR

*Dr David Smith, UWA

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:

Mr David Ryan, CSL Ltd

Mr Peter Schoofs, CSL Ltd

Mr William Cracknell, CSL Ltd

Ms Diana Newport, CSL Ltd

Ms Nicole Schaefer, CSL Ltd

Mr Rodney Daly, 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

Mr Tony Wilson-Williams, Solvay Biosciences Pty Ltd

Ms Alina Danaila, Solvay Biosciences Pty Ltd

*Dr Christine Apostopoulos, Novartis Vaccines anddgnostic Pty Ltd

Mr Lionel Cornu, Baxter Healthcare Pty Ltd

Mr Tony Shelton, Baxter Healthcare Pty Ltd

Dr Maria Fallon, Baxter Healthcare Pty Ltd

Ms Rhonda Owen, OHP, DoHA

Dr Bronwen Harvey, OHP, DoHA

Ms Elizabeth de Somer, Medicines Australia

Mr Michael Sparks, ACT Health

Ms Pearl Bamford, OLSS, TGA

Dr Peter Christian, OLSS, TGA

Ms Sally Goodspeed, OHP, DoHA

*Participating by teleconference
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APPENDIX 2

ISOLATES RECEIVED FOR ANALYSIS AT THE AUSTRALIAN WH O COLLABORATING
CENTRE
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FIGURE 2.1
Influenza isolates received and analysed at the WHQC for Influenza

Influenza isolates received and analysed at WHO CC for influenza
1.1.09-7.9.09 ,

Hauru Palau

Palau FrenchPol.

n=50

Philippines

South Africa

2,

i Countries supplying samples in 2009
Type A[H3)
’ Australia
Type A(Hﬂ Type B -
D v
Pandemic (H1M1) 2009 =852

Chunik

Hawru

FIGURE 2.1
Influenza isolates received and analysed at the WHQC for Influenza

100% -
80% A —
ﬁﬂ ﬂ}l,‘":' a4 1 I
40% 1 —
20 n.‘"lr:l T I |
D O‘II,"J _J - I l
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
O A{H1)pdm 47.3
mB 28.2 12.8 21.3 0.6 241 21.9 37.9 6.9 52 6.8
O A{H3) 56.3 17.1 78.6 99.2 75 59.4 58.6 58.1 33.3 28.5
| A{H1) 15.5 701 0.1 0.2 0.9 18.7 3.5 34.4 14.7 13

Vaccine Recommendations 32 October 2009



APPENDIX 3

INFLUENZA A (H1N1)
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Table 3.1

Summary — Characterization of Influenza A(H1N1)dpm

Australia, . SE . .
New Zealand Pacific Asia Africa China | Other Total (%)
March - September 2007
B/California/7/2009-like 276 13 24 0 1 32 346 (92%)
B/ California/7/2009 (low)* 27 0 3 0 0 0 30 (8%)
Total 303 13 27 0 1 32 376
Table 3.2
Summary — Characterization of Influenza A(H1) CDC
Africs
North : . CentiSo | australls, Tota
na Americe s _— America Hevw %)
Zep'snd
March 2009 — August 2009
AiCalifornia/07/2003-like® 452 24 T 25 175 48 772 |96%)
AiCalifornia/07/2009-like ** 17 3 1 27 (3%)
AlCalifornial07/2009 (low)™" 2 2{<1%)
Total
Total [ 511 | 24 7 26 | 184 49 801
* < 2-fold low 1o vaccine sirain Pretminary U8 Can4ns
== 440ld low to vaccme strain
=+ = §-foid low 1o vaccine strain
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Table 3.3
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FIGURE 3.2
Phylogenetic relationships among influenza A(H1N1gm HAL genes
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FIGURE 3.3
Phylogenetic relationships among influenza A(H1N1)gm neuraminidase genes
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Pandemic H1N1 2009 Vaccine

For the Australian (2009 serum panel)
A/California/7/2009 (HIN1pdm) (NYMC 179A)
15 & 30pug single doses — code not known

Table 3.10
Haemagglutination inhibition antibody responses
Influenza type A(H1N1)pdm vaccine component

Adults (18 — 64 years)
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APPENDIX 4

INFLUENZA A (H3N2)
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Table 5.1
Summary — Characterization of Influenza A(H3N2) fran Melbourne Centre
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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 neurainidase genes 2009
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Table 5.12
Haemagglutination-inhibition antibody responses
Influenza type A(H1) vaccine component
Young Adults

Table 5.13
Haemagglutination-inhibition antibody responses
Influenza type A(H1) vaccine component

Older Adults
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APPENDIX 5

INFLUENZA B

Vaccine Recommendations 48 October 2009



Table 6.1
Summary — Characterization of Influenza A(H1N1)dpm
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FIGURE 6.3
Phylogenetic relationships among influenza B HA1 gees 2009

B/Victoria Lineage
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FIGURE 6.4
Phylogenetic relationships among influenza B HA1 gees 2009

B/Yamagata Lineage
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FIGURE 6.5
Phylogenetic relationships among influenza B neuramidase genes 2009
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Table 5.7
Haemagglutination inhibition antibody responses
Influenza type B vaccine component
Young Adults

Table 5.8
Haemagglutination inhibition antibody responses
Influenza type B vaccine component
(Older Adults)
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APPENDIX 6

WHO RECOMMENDATION FOR INFLUENZA VACCINES
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