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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, Public Health
Service Providers 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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Summary

During the 2009 winter season, 10 860 consultations for ILI were reported from a national
sentinel network of 101 general practices. It is estimated that ILI resulting in a visit to a GP
affected over 116 335 New Zealanders (2.7% of total population) during the season,
compared with an estimated 50 550 in 2008 (1.0% of total population). The influenza activity
peaked in July and the overall level of ILI in 2009 was the highest compared with the 1997-
2008 period. The ILI consultation rates varied greatly between health districts with the
highest rates being reported from the South Auckland and Wellington Health Districts. In
2009, the majority of the viruses were influenza A (99.9%) surpassing the influenza B viruses
(0.1%). Among all typed and subtyped viruses, pandemic A(H1N1) 09 viruses (77.6%) and
seasonal A(H1N1) (20.0%) viruses were two main co-predominant strains co-circulating
during the season. All pandemic A(HL1N1) 09 viruses tested showed they were sensitive
against oseltamivir whereas all seasonal A(H1N1) viruses tested were resistant to oseltamivir.
Significant antigenic shift for A(HLN1) and significant antigenic drift for A(H3N2) and B
was observed among circulating influenza viruses, resulting in three vaccine components
being updated for 2010.
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Recommendations

1. That the sentinel influenza surveillance system be evaluated using standard surveillance
system criteria and benchmarked against international best practice for an epidemic or
pandemic. This should include the review of the following.

The performance characteristics of sentinel surveillance (sensitivity,

specificity, representativeness and robustness) for a pandemic at a national and
regional level during the containment phase for early detection as well as the
management phase for monitoring.

Definition of ILI for sentinel surveillance.

Whether three swabs/week/GP is sufficient to provide information for predominant
circulating strains at a national and regional level in a temporal fashion during an
influenza epidemic or pandemic.

Electronic solutions for data collection and dissemination in order to ease workload on
PHS, GPs, and virology laboratories, and improve timeliness of ILI and virology
reporting.

Recording of swabs sent and received so isolation rates can be calculated with greater
accuracy.

Need to obtain the demographic information for the total patient population from each
sentinel GP in order to calculate accurate ILI rates among different age groups.
Explore other complimentary surveillance approaches for detecting early cases of ILI.
It has become increasingly important to establish and sustain a national antiviral
monitoring program in New Zealand which would provide timely surveillance
information to assist clinicians for choosing appropriate antiviral agents for their
patients and assist public health officials for evidence-based decision on antiviral
stockpiling and antiviral usage during a pandemic or epidemic.

2. That the sentinel influenza surveillance system be reviewed in terms of its potential for
surveillance of other diseases and syndromes of public health importance.

3. That information be obtained from each virology laboratory on number of total swabs
tested for influenza in order to understand specificity of the non-sentinel influenza
surveillance system.
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1. Introduction

Surveillance of influenza in New Zealand is based on sentinel general practice (GP) and
laboratory-based reporting. This surveillance monitors the incidence and distribution of the
disease and virus strains. Seasonal influenza is not a notifiable disease in New Zealand.
However, non-seasonal influenza (capable of being transmitted between human beings)
became a notifiable and quarantineable disease in New Zealand on 30 April 2009.

The purpose of influenza surveillance is:

e to understand incidence and distribution of influenza in the community

e to assist with early detection of influenza epidemics within the community and to guide
the development and implementation of public health measures

e to identify the predominant circulating strains in the community and guide influenza
vaccine composition for the subsequent year[1].

This report summarises results obtained from influenza surveillance in New Zealand for 20009,
including some comparisons with previous years. It also includes information on
hospitalisations for influenza (obtained from NMDS®), notifiable disease information for non-
seasonal influenza (obtained from EpiSurv’) and influenza immunisation coverage data
(obtained from Health Benefits Limited).

2. Methods

2.1. General Practice Sentinel Surveillance — Consultation and Isolate Data

The sentinel surveillance system, in its current form, commenced in 1991 as part of the WHO
Global Programme for Influenza Surveillance. It is operated nationally by ESR and locally by
influenza surveillance co-ordinators in the public health services (PHSs). Normally sentinel
surveillance operates in the winter period, from May to September. However, due to
pandemic influenza, the sentinel system was extended all year around to cover Spring-
Summer-Autumn periods as well.

In 2009, national influenza sentinel surveillance was undertaken from May to December
(week 18 to week 53 inclusive). Local surveillance co-ordinators recruited general practices
within their region to participate on a voluntary basis. Where possible, the number of
practices recruited was proportional to the size of the population in each health district
covered by the PHS (approximately 1:50 000 population).

General practitioners (GPs) were required to record the number of consultations for influenza-
like illness (ILI) each week and the age group (<1, 1-4, 5-19, 20-34, 35-49, 50-64, 65+) of
each of these suspected cases on a standardised form.

¢ National Minimum Dataset (Ministry of Health)
’ National web-based database operated by the Institute of Environmental Science and Research (ESR) and

available for immediate analysis. This system also records hospitalised and fatal cases.
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Influenza-like illness was defined by a standardised case definition, which was:
“Acute upper respiratory tract infection characterised by abrupt onset and two of the
following: fever, chills, headache, and myalgia.”

Each participating GP also collects three respiratory samples (i.e., nasopharyngeal or throat
swab) each week from the first ILI patient examined on Monday, Tuesday, and Wednesday.
The GPs forward these samples to the WHO National Influenza Centre at ESR or to hospital
virology laboratories in Auckland, Waikato, or Christchurch for virus characterization.

Information on the number of ILI consultations and swabs sent from each health district is
forwarded to ESR by local co-ordinators each week (Monday to Sunday). ILI consultation
data is received by the following Monday to Wednesday. Likewise virology laboratories
report to ESR weekly with the total number of swabs received from each health district, the
influenza viruses identified, together with updated details on type and strain. This data is
collated, analysed and reported on a weekly, monthly and annual basis.

Consultation rates are calculated using the sum of the patient populations, reported by the
participating practices, as the denominator. Because the age-specific patient population data
were not provided by the participating practices, the denominator for the age-specific ILI rate
calculation is based on the New Zealand census data with the assumption that age distribution
of the GP patient population is the same as the New Zealand population. The national level
of ILI activity is described using a set of threshold values.[2, 3] A weekly rate below 50
consultations per 100 000 patient population is described as baseline activity. A weekly
consultation rate of 50-249 is considered indicative of normal seasonal influenza activity.
Within the normal seasonal activity, 50 to 99 is low activity, 100-149 moderate, and 150 to
249 high. A rate of 250-399 indicates higher than expected influenza activity and >400
indicates an epidemic level of disease. GP practices are not uniformly spread throughout the
population, this may affect the sensitivity in some health districts.

2.2. Laboratory-based Surveillance — Year-round Virology Data

In addition to influenza viruses identified from sentinel surveillance, year-round laboratory
surveillance of influenza (and other viruses) is carried out by the four regional virus
diagnostic laboratories at Auckland, Waikato, Wellington and Christchurch Hospitals, and by
the WHO National Influenza Centre at ESR. Each week, all viral identifications, including
influenza, largely from hospital inpatients and outpatients are reported to ESR. ESR in turn
collates and reports virology surveillance data nationally.

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, seasonal A (H1N1), seasonal A (H3N2), or pandemic
A(H1IN1) 09.

2.3. Non-seasonal influenza notifications

Non-seasonal influenza (capable of being transmitted between human beings) became a
notifiable and quarantineable disease in New Zealand on 30 April 2009. In 2009, this meant
notifying cases of pandemic A(H1N1) 09. Data derived from EpiSurv as of 12 February 2010
are presented in Section 4.
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2.4. Hospitalisations

Hospitalisation data for influenza (ICD-10AM-VI code | (J09-J11) for 2009 which correlates
to previous versions of ICD-10AM codes J10-J11) were extracted from the New Zealand
Ministry of Health’s National Minimum Dataset (NMDS) for the year 2009 (by discharge
date). In this dataset, people who received less than one day of short hospital treatment in
hospital’s emergency departments were excluded from any time series analysis of influenza
hospitalisations during 2000-2009. Influenza-related hospitalisations were conservatively
taken to include only those where influenza was the principal diagnosis. Repeat admissions
were included, as repeat infections with another influenza A subtype or B virus are possible.

2.5. Data Used for Calculating Rates

Denominator data used to determine the rates have been derived from 2009 mid-year
population estimates published by Statistics New Zealand.

2.6. Immunisation Coverage

In 1997 influenza vaccination was made available free to those >65 years of age, and in 1999
free vaccination was extended to risk groups <65 years.[4, 5] The data that medical
practitioners provide to Health Benefits Limited to claim reimbursement were used to
estimate coverage in 2009 among persons >65 years of age.

3. Results

3.1. Sentinel Practices

In 2009, 101 sentinel practices were recruited from all of the 24 health districts. All PHSs
began reporting by the second week of May 2009. Some practices did not report every week.
The average number of practices participating per week was 86, with an average patient
population roll of 402 884, about 9.3% of the New Zealand total population.

3.2. Disease Burden

From May to December 2009, a total of 10 860 sentinel consultations for ILI were reported.
The cumulative incidence rate of ILI consultation for 2009 during the influenza season was
2695.6 per 100 000 patient population. The average national weekly consultation rate in 2009
was 77.9 per 100 000 patient population. This rate is higher than the average weekly rates for
2008 (52.4 per 100 000 patient population) and 2007 (37.2 per 100 000 patient population).

Extrapolating ILI consultations obtained from the GP patient population to the New Zealand
population, it is estimated that ILI resulting in a visit to a GP affected 116 335 New
Zealanders during the influenza season (2.7% of total population). This is higher than the
estimated 50 550 affected in 2008.

Figure 1 compares the weekly consultation rates for ILI in 2009 with 2008 and 2007.
Influenza consultation activity remained at the baseline level from week 18 to 23, and then
increased to a peak at week 29 (13-19 July) with a consultation rate 284.0 per 100 000 patient
population. This corresponds with the first peak in 2008 (week 29) and two weeks earlier than
the peak in 2007 (week 31) with rates of 93.3 per 100 000 patient population and 69.9 per

100 000 patient population respectively. Consultation activity then gradually declined,
remaining at a moderate level until week 35, and dropping below the baseline in week 39.
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Figure 1. Weekly consultation rates for influenza-like illness in New Zealand, 2007, 2008 and 2009
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Figure 2. Total number of influenza viruses by surveillance type and week specimen taken, 2009
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Figure 3. Influenza hospitalisation by week discharged, 2009
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A total of 4900 influenza viruses were identified in 2009, higher than the 1054 and 744
viruses in 2008 and 2007 respectively. Of the 4900 viruses, 624 came from sentinel practice
surveillance during May to December. This is higher compared to the 466 sentinel viruses
identified in 2008 and 239 viruses in 2007. There were 4276 non-sentinel viruses identified in
2009 compared to 588 in 2008 and 505 in 2007.
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Figure 2 shows influenza viruses each week throughout 2009. The biggest peak of influenza
virus detection occurred in week 28 (1163 viruses), a week earlier than the peak period in
consultation rates (week 29). Sporadic influenza viruses were identified as early as January
during the summer season, however the vast majority (4826, 98.5%) were from specimens
taken during May to September. Sentinel viruses peaked in week 27 (116 viruses) while non-
sentinel viruses peaked in week 28 (1054 viruses). Overall influenza viruses in 2009 were
detected in the same time period as in 2008. Most sentinel and non-sentinel viruses (97.0%)
came from the sentinel period (weeks 23 to 35).

In 2009, there were a total of 1508 hospitalisations for influenza and this was much higher
than the 2008 and 2007 hospitalisations of 365 and 316 respectively. Figure 3 shows these
hospitalisations by week, 95.6% (1441) of which occurred during June to September. The
highest number of hospitalisations (857) occurred in July. Hospitalisations peaked in week
28 corresponding to the peak of the sentinel and non sentinel influenza virus detection, and a
week earlier than the ILI consultation peak (week 29).

When influenza hospitalisation data in 2009 was compared to the data from 2000-2008,
Figure 4 shows a substantial higher number of hospitalisations in 2009 than previous years.

The majority of influenza hospitalisations in 2009 were for pandemic A(H1N1) 09. See
section 4 on non-seasonal influenza surveillance.

Figure 4. Influenza hospitalisations, 1990-2009
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3.3. Geographic Distribution

In addition to provide influenza incidence at a national level, sentinel surveillance is able to
provide an indication of the distribution of ILI and viral strains at a regional level.

Figure 5 shows the sentinel average weekly consultation rates for each health district during
May to December 2009. ILI consultation rates varied between health districts, with rates
above the national average at South Auckland (150.8 per 100 000 patient population),
followed by Wellington (128.7), Hutt (108.8), Eastern Bay of Plenty (100.0), Northland
(99.1), Gisborne (85.9), Otago (85.5), Tauranga (82.8), Hawke’s Bay (82.4), Rotorua (82.0),
and South Canterbury (81.1). Table 1 shows health districts codes and description.

Figure 6 shows the distribution of sentinel influenza viruses based on the health district from
which the specimen (swab) was taken. Most viruses came from Otago, Northland,
Canterbury, Central Auckland, Wairarapa, South Canterbury, and Manawatu regions. Viruses
were not identified in one health district (Ruapehu). The national influenza virus detection
rate for 2009, illustrated in Figure 7 was 31.3% (624 viruses from 1993 swabs received),
which is lower than the 2008 of 46.6% (1001 swabs) and slightly higher than the 2007 rate of
30.7% (778 swabs) respectively.

With regards to the geographical distribution of received influenza viruses, it is important to
take into account that for some health districts there is a discrepancy in the reported number

of swabs sent by sentinel GPs in that district, and the number of swabs recorded as received
by virology labs.

Figure 5. Sentinel average weekly consultation rate for influenza-like iliness by health district, 2009
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Figure 6. Cumulative laboratory confirmed influenza viruses from sentinel surveillance by health district,

May-December 2009
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Table 1. Health District Codes and Description
Code | Description Code | Description
NL Northland HB Hawke’s Bay
NW | North West Auckland WG Wanganui
CA Central Auckland MW Manawatu
SA South Auckland WR Wairarapa
WK | Waikato WN Wellington
TG Tauranga HU Hutt
BE Eastern Bay of Plenty NM Nelson Marlborough
GS Gisborne WC West Coast
RO Rotorua CB Canterbury
TP Taupo SC South Canterbury
TK Taranaki oT Otago
RU Ruapehu SO Southland
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Figure 7. Sentinel swabs received and tested positive for influenza virus by health district, 2009
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3.4. Age Distribution

Figure 8 compares the hospitalisation rates in 2009 by age group. In 2009, the highest
hospitalisation rates occurred in children aged under one year (274.3 per 100 000), followed
by children aged 1-4 (84.1 per 100 000) and adults aged 20-34 years (33.6 per 100 000).

Figure 8. Influenza hospitalisation rate by age group, 2009
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Figure 9 compares the percentage of influenza viruses between sentinel surveillance and non-
sentinel for each age group. It is interesting to note that the age group under one year and 1-4
years and patients over 65 years were represented more in non-sentinel surveillance than in
sentinel surveillance. This is consistent with the findings from the past 10 years. In 2009, the
50-64 years age group were also represented more in non-sentinel surveillance and this is
different from the finding in previous years.

Figure 9. Percentage of sentinel and non-sentinel influenza viruses by age group, 2009
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In addition, average weekly ILI consultation rates by age group were calculated for the
sentinel surveillance system. These rates are presented graphically in Figure 10.
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Figure 10. Sentinel average weekly consultation rate for influenza-like iliness by age group, 2009
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The highest consultation rate for ILI was in the children aged 1-4 years and those <1 year
with an average weekly consultation rate of 163.1 per 100 000 patient population and 136.5
per 100 000 patient population respectively. This was followed by 5-19 years (89.9), adults
20-34 years (87.4), 35-49 years (64.3) and 50-64 years (47.2). Elderly people (aged 65 years
and over) had had the lowest rate of 20.1 per 100 000 patient population.

4. Non-seasonal influenza surveillance

Pandemic A(H1N1) 09 was made a notifiable disease on 30 April 2009. Data are entered into
EpiSurv.

On 25 April 2009, New Zealand was the first country in the southern hemisphere to report
importation of pandemic A(HL1N1) 09 infection, following the return of an airline flight
containing a group of high school students who had travelled in Mexico. A concerted
containment effort (e.g. screening arriving airline passengers for ILI, case isolation,
quarantine of contacts, and treatment with oseltamivir) by the government, public health
officials, border officials, hospitals, primary-care workers and laboratories appeared to delay
establishment of community transmission for several weeks. New Zealand entered its
management phase on 22 June after sentinel and non-sentinel surveillance data indicated that
2009 pandemic A(H1N1) 09 had established sustained community transmission.

As of 31 December 2009, a total of 3668 cases were reported in EpiSurv: confirmed 3211,
probable 69, under investigation 17, and suspect 371. Data analysed for the rest of the section
is for confirmed and probable cases only (3280). Note that the suspect status category was
dropped in June 2009 following confirmation of community transmission of pandemic
A(H1IN1) 09 virus within New Zealand.
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The epidemic curve is shown in Figure 11. This epidemic curve was constructed using the
earliest date recorded in EpiSurv (onset, hospitalised or report date) and is displayed as cases
per week since 6 April 2009. For the purposes of this epidemic curve confirmed and probable
cases were combined.

Figure 11. Total cases of pandemic A(H1N1) 09 (confirmed and probable)
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The age distribution of cases by gender is shown in Figure 12. The highest reported

notification rate was in the under one year old age group followed by persons aged 15-29
years old.

Figure 12. Cumulative rate of pandemic A(H1N1) 09 cases by age and sex
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There were 1122 hospital discharges where the primary diagnosis of influenza was known to
be due to pandemic A(H1N1) 09 virus.® This is a subset of the 1508 hospitalisations for all
influenza. The median age was 26.7 years and ranged from 19 days to 91 years. A total of
278 hospitalisations were reported in week 28 (July 6-12) which corresponds to the peak in
notifications.

Figure 13. Hospitalisations of confirmed pandemic A(H1N1) 09
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At the time of this report, thirty-five deaths have been reported in New Zealand as a pandemic
A(H1N1) 09 - associated death’. The median age was 40 years and ranged from 19 days to 79
years. This gave rise to the mortality rate of 0.81 per 100 000 for 2009. When the 2009
influenza mortality rate was compared to that of 1990-2007 (Figure 14), it is noted that the
2009 mortality rate was the fifth highest rate recorded during 1990-2007. The first (2.52 per
100 000) and second (1.34 per 100 000) highest mortality rates were recorded in 1996 and
1990 respectively.

8 This includes 1029 hospitalisations coded in NMDS as J09 (used for pandemic influenza) at the time of discharge, plus 93
hospitalisations coded in NMDS as J10-11 (other influenza) at the time of discharge but known to be lab-confirmed
pandemic influenza (Episurv data). J09 coding for pandemic influenza was not introduced until July 2009.

® A pandemic A(H1N1) 09 — associated death is defined, as: A person with confirmed pandemic A(HLN1) 09 infection
determined from ante-mortem or post-mortem specimens, and who died from a clinically compatible illness or complications
attributable to that infection. There should be no period of complete recovery between illness and death, and no alternative
agreed upon cause of death.
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