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SUMMARY

In June 2008, a 7-valent pneumococcal conjugate vaccine (PCV7), Prevenar®, was added
to the New Zealand childhood immunisation schedule. In July 2011, this was replaced with
the 10-valent conjugate vaccine (PCV10), Synflorix® and in July 2014, Synflorix® was
replaced by the 13-valent conjugate vaccine (PCV13), Prevenarl3®. In July 2017,
Synflorix® was re-introduced to the childhood immunisation schedule and replaced
Prevenarl3®. Synflorix® has some reported cross-reactivity to serotype 19A, one of the
three additional serotypes included in Prevenarl3®.

Since 17 October 2008, invasive pneumococcal disease (IPD) has been a notifiable

disease in New Zealand. In this report, the data presented for 20097 2019 is based on IPD

case notifications supplemented with serotype and antimicrobial susceptibility data from

ESRO6s nat i onbaded duraeblance aftinvasiye Streptococcus pneumoniae

i sol ates. Data for earl i er ybasedssrvellacesrorkthel vy fr
laboratory-based surveillance, diagnostic microbiology laboratories are requested to refer

all invasive isolates of S. pneumoniae to ESR for serotyping and antimicrobial

susceptibility testing.

A S. pneumoniae isolate from an invasive site was received at ESR for antimicrobial
susceptibility testing for 489 (93.9%) of the notified cases in 2017, 531 (95.3%) of the
notified cases in 2018, and 233 (47.0%) of the notified cases in 2019 (in 2019, a
purposeful reduction in antimicrobial susceptibility testing to 50% of S. pneumoniae
isolates was introduced).

Incidence

1 There were 521 cases of IPD notified in 2017, yielding an annual incidence of 10.9
cases per 100,000 population.

1 There were 557 cases of IPD notified in 2018, which yields an annual incidence of
11.4 cases per 100,000 population.

1 There were 495 cases of IPD notified in 2019, resulting in an annual incidence of
10.1 cases per 100,000 population.

In children <5 years, the annual incidence of IPD (i.e., disease due to any serotype)
decreased from 32.6 per 100,000 in 2009 (after IPD became notifiable) to 14.7 per
100,000 in 2019. The median annual incidence of IPD from 2009 to 2016 in children

<5 years of age was 16.5 per 100,000 (range 7.8 to 32.6 per 100,000). From 2017 to 2019
the annual incidence of IPD in children <5 years of age ranged from 14.7 to 15.0 per
100,000. The PCV10*! serotype-specific annual incidence of IPD in children <5 years of
age (has decreased from 25.4 per 100,000 in 2009 to 3.6 per 100,000 in 2019 (n=11 total
cases, of which n=10 were serotype 19A in 2019).

119A is included as a PCV10 serotype in this report as PCV10 is licensed for effectiveness against serotype
19A disease through serotype 19F eliciting some cross-reactive antibodies against serotype 19A.
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Ethnicity

As in previous years, the age-standardised rates of IPD for the Pacific peoplesand MU o r i
ethnic groups remained higher than the rate for the European or Other ethnic groups
between 20177 2019.

Il n 2017, 12 (52.2%) of the 23 total cases in
cases) or Pacific peoples (5 cases) ethnicity. Similarly, in 2018, 16 (55.2%) of the 29 total

cases in the <2 years age group were of MUor.i
ethnicity and in 2019, 18 (69.2%) of the 26 total cases in the <2 years age group were of
MUoOTr i (13 cases) or Pacific peoples (5 cases)

Clinical Outcomes

The all-age annual incidence of pneumococcal meningitis was 1.0 per 100,000 in 2017,
0.8 per 100,000 in 2018, and 1.1 per 100,000 in 2019.

The IPD case-fatality rate has decreased over the last 3 years from 5.4% in 2017, 4.6% in
2018, and 2.5% in 2019. It should be noted, however, that the proportion of deaths in
which IPD has not yet been determined to be attributable is higher in more recent years
(27% of all deaths among IPD cases in 2017, 33% of all deaths among IPD cases in 2018,
and 45% of all deaths among IPD cases in 2019 had no determination on whether IPD
was the cause of death).

District Health Boards

1 In 2017 the highest all-age annual rate of IPD was in Bay of Plenty District Health
Board (DHB) (19.8 per 100,000, 46 cases), followed by Whanganui (18.72 per
100,000, 12 cases), West Coast (18.46 per 100,000, 6 cases) and Wairarapa
(17.98 per 100,000, 8 cases) DHBs.

1 In 2018 the highest rate of IPD was in Lakes DHB (22.79 per 100,000, 25 cases),
followed by Wairarapa (21.98 per 100,000, 10 cases), Whanganui (18.49 per
100,000, 12 cases) and Northland (16.75 per 100,000, 30 cases) DHBs.

1 In 2019, the highest rate of IPD was in Whanganui DHB (20.74 per 100,000,
14 cases), followed by Taranaki (17.1 per 100,000, 21 cases), Lakes (16.61 per
100,000, 19 cases), and Hawkeds Bay (16. 13

From 20177 2019, the Southern Region consistently had the lowest annual incidence rate,
while Midland Region consistently had the highest annual incidence rate. The annual
incidence rate in Whanganui DHB was consistently one of the three highest each year
from 20177 2019, driven almost entirely by adult IPD cases (only one child under 5 was
reported 20171 2019 in this DHB). In contrast, the annual incidence rate in Canterbury
DHB was consistently one of the three lowest each year from 20171 2019).

Serotypes: Overall incidence

Although the annual incidence of IPD from 2012 has been relatively stable (ranging from
5.7 to 7.2 per 100,000), the annual incidence
decreased from a peak of 35.0 per 100,000 in 2012 to 25.0 per 100,000 in 2019.

Due to the indirect or herd immunity effects of routine infant PCV immunisation, there have
also been marked reductions in incidence of IPD due to PCV10 plus/including 19A
serotypes, in the 51 64 years age group since 2012 (PCV10 was first introduced in mid-

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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2011). Specifically, since 2012, the incidence of IPD due to PCV10 serotypes peaked in
2013 at 4.1 per 100,000 and has since decreased to 1.5 per 100,000 in 2019. Among
O 6 $ears age groups, since 2012 the incidence of IPD due to PCV10 serotypes has
decreased from a peak of 16.6 cases per 100,000 in 2012 to 4.7 per 100,000 in 2019.

Serotypes: Most prevalent serotypes

1 The most prevalent serotypes in 2017 were 19A (60 cases), 8 (49 cases), 22F (35
cases), 3 (33 cases), and 7F (30 cases). These five types collectively accounted for
39% (207/490) of the culture-positive cases typed in 2017.

1 The most prevalent serotypes in 2018 were 19A (75 cases), 12F (52 cases), 22F
(49 cases), 8 (48 cases), and 3 (33 cases). The top five most prevalent serotypes in
2018 accounted for an increasing proportion of all culture-positive cases typed
(48%; 257/533),

1 The most prevalent serotypes in 2019 were 19A (65 cases), 8 (64 cases), 22F (53
cases), 12F (39 cases), and 3 (28 cases). In 2019, the top five most prevalent
serotypes made up the majority of all culture-positive cases typed (53%; 249/467).

Serotypes: trends in 19A

Serotype 19A has been the most common type among IPD cases since 2011, with

increasing reported counts from 2011 to 2015. However, since 2015, the reported cases of
19A in the 5i 64 years age group have decreased steadily. Among t harsdyé5 vye
group, the reported cases of 19A increased from 2011 to 2015, but then have steadily
decreased since 2016, and in 2019 there was the lowest number of reported cases since
2011 (n=24). Since 2017, the number of 19A cases reported in <2 years age group has
increased from zero, to one in 2018, to five cases in 2019. Four of these five cases in

those <2 years had received 21 3 doses of PCV10 prior to diagnosis.

Serotypes: trends in PCV10 serotypes

The rates of IPD due to the PCV10 serotype 7F increased inthe 516 4 year s and O6!
years age groups between 2011 and 2013. However, following the introduction of PCV10

in mid-2011, between 20147 2016, there were successive decreases in the rates of IPD

due to type 7F in both these age groups. These decreases are probably an indication that

the switch from PCV7 to PCV10 for routine infant immunisation in 2011 is now having an

indirect effect on type 7F disease in the older age groups. In fact, the total reported cases

of serotype 7F among those 5i 64 years of age has continuously decreased since 2013,
decreasing from 48 cases to 7 cases in 2019.
reported cases of serotype 7F have remained low, decreasing to only 1 case reported in

2019, after a slight increase in cases in 2017 and 2018 (n=12 and n=10, respectively).

Serotypes: trends in other PCV13 serotypes

After an increase in 2014 in the prevalence of IPD due to the PCV13 serotype 3 in the <65
years age groups, cases have decreased to three or fewer cases annually in the <2 years
age group since 2016. Whether this decrease in disease due to serotype 3 over the last 4
years is the result of increasing coverage of the <2 years age group with PCV13 following
the change to this vaccine in 2014 is uncertain given that literature suggests minimal
protection against carriage or disease is provided against serotype 3 by PCV13.
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Antimicrobial Resistance

The prevalence of antimicrobial resistance (specifically, penicillin resistance) among
invasive pneumococcal isolates has been increasing since 2017. Based on the European
Committee on Antimicrobial Susceptibility Testing (EUCAST) breakpoints, 21.9% of
isolates in 2017 were resistant to penicillin (meningitis breakpoints--the EUCAST and CLSI
penicillin meningitis breakpoints are the
Ml C OO0 . 1) and m44 were cefotaxime resistant. The proportion of isolates that were
resistant to penicillin increased to 24.5% in 2018 and 27.5% in 2019; 0.0% of isolates were
cefotaxime resistant in 2018 and 2019. The proportion of 19A isolates that were resistant

to penicillin has increased from under 20% in 2010 to 62.1% in 2019, peaking at 69.7% in
2018.

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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INTRODUCTION

Since 17 October 2008, invasive pneumococcal disease (IPD) has been a notifiable
disease in New Zealand. Prior to this date, national surveillance of IPD was solely
laboratory-based, with diagnostic laboratories voluntarily referring invasive isolates of
Streptococcus pneumoniae to the Institute of Environmental Science and Research Ltd
(ESR) for serotyping and antimicrobial susceptibility testing.

On 1 June 2008, pneumococcal conjugate vaccine (PCV) was added to the New Zealand
childhood immunisation schedule, with a catch-up programme for all children born on or
after 1 January 2008. Initially the 7-valent conjugate vaccine (PCV7), Prevenar®, was
used. In July 2011, Prevenar® was replaced on the schedule with the 10-valent conjugate
vaccine (PCV10), Synflorix®. In July 2014, Synflorix® was replaced by the 13-valent
conjugate vaccine (PCV13), Prevenarl3® [1]. With both the change to PCV10 in 2011 and
the change to PCV13 in 2014, there was no catch-up programme for children fully or
partially vaccinated with a lower-valency PCV. Any child who was part-way through their 4-
dose PCV course completed the course with the higher-valency vaccine. Although both
these schedule changes occurred mid-year, the actual use of the new vaccines did not
begin until some months later as supplies of the lower-valency vaccines were depleted.
There was a further schedule change in July 2017, when Synflorix® was re-introduced to
the childhood immunisation schedule and replaced Prevenarl3®. Synflorix® is reported to
elicit cross-reactive opsonophagocytic antibodies against serotype 6A and 19A, but at a
lower level than Prevenarl3® leading to it becoming registered for cross-protection
against 19A since 2016.

This series of annual reports on the epidemiology of IPD in New Zealand commenced in

2008. The 2008 annual report was based on dat
laboratory-based surveillance of IPD [2]. Subsequent annual reports have been based on

IPD notifications, supplemented with serotype and antimicrobial susceptibility data from

ESRO6s | almsed sutvaeillange [319].

Prior to these annual repor t sbasedsorfedlance aftPFDon f r
was published periodically [107 14]. In addition, between 2002 and 2007, annual reports on
the antimicrobial susceptibility of invasive

Public Health Surveillance website at
http://www.surv.esr.cri.nz/antimicrobial/streptococcus pneumoniae.php.

This report presents information on cases of IPD that were notified in 20177 2019, as well
as trend data for recent surveillance years.

— / s / R Invasive pneumococcal disease in New Zealand 2017i 19
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METHODS

SURVEILLANCE METHODS

In this report, data for 2009 to 2019 is based on IPD case notifications from EpiSurv,

suppl emented with serotype and antimicrobi al
laboratory-based surveillance of invasive S. pneumoniae isolates. Data for earlier years is

sol el y f dabonatorg-8aRed surveillance of IPD. For the purposes of this report,

PCV10 is assumed to offer protection against 19A, and 19A is thus grouped with PCV10
serotypes.

Since 17 October 2008, IPD has been notifiable to the local medical officer of health under
the Health Act 1956. A case of IPD requires laboratory confirmation by at least one of the
following [15]:

1 isolation of S. pneumoniae from blood, cerebrospinal fluid (CSF) or another normally
sterile site (e.g., joint fluid, pleural fluid)

1 detection of S. pneumoniae nucleic acid from blood, CSF or another normally sterile site
1 apositive S. pneumoniae antigen test on CSF (since 2009) or pleural fluid (since 2016)

The use of a laboratory-based surveillance system for IPD notification has some
limitations. The addition of CSF in 2016 may have slightly increased the total number of
IPD cases relative to previous years. This is particularly true for cases that were not
detected from isolation of S. pneumoniae from blood, CSF, or another normally sterile site,
nor from detection of S. pneumoniae nucleic acid from blood, CSF or another normally
sterile site, nor did they have a positive S. pneumoniae antigen test on CSF. The total
number of additional cases that may have been identified with this method was less than
10.

The use of surveillance data to identify and accurately quantify risk factors for IPD may be

limited due to a lack of completeness of data. Moreover, not only are questions about risks

often not answered, but when they are answered they often lack context. For example, a
chidwhohas been identified as A mmunocompr omi sed
increased risk for IPD. A closer examination of the medical records for these cases would

be needed to determine true risk. Additionally, some risk factors are especially susceptible

to recall bias. That is, a clinician may report all risks, both large and small, after a case is

identified, potentially falsely over-representing some risks relative to non-cases in the

community. Lastly, the cause of death is unknown in a large proportion of fatalities, and

the proportion where the cause of death is unknown has increased over time.

Notification data is entered at each public health unit (PHU) via a secure web-based portal
onto a computerised database (EpiSurv). The data is collated and analysed on behalf of
the Ministry of Health by ESR. The case report form is available in the appendix.

For the national laboratory-based surveillance of IPD, diagnostic microbiology laboratories
in New Zealand are requested to refer all invasive isolates of S. pneumoniae (i.e., isolates
from CSF, blood or another normally sterile site) to ESR. At ESR, all invasive isolates are
serotyped and tested for susceptibility to a range of antibiotics, though from 2019 only 50%

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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of isolates are tested for susceptibility. Further details are provided in the section below
entitled Laboratory methods.

The notification data in this report is based on the information recorded on EpiSurv as at 1
February 2021. Any changes made to the notification data by PHU staff after this date are
not reflected in this report. Serotype and antimicrobial susceptibility data for invasive
isolates was matched with the relevant case notification.

The immunisation status of cases age-eligible for PCV (i.e., cases born after 1 January
2008) is based on data from the National Immunisation Register (NIR) rather than the
immunisation data reported with the case notification in EpiSurv. Further details are
provided in the section below entitled Analytical methods.

LABORATORY METHODS

Strain typing

S. pneumoniae isolates are serotyped by the capsular antigen reaction (Neufeld test)
using the Danish system of nomenclature and sera obtained from the Statens Serum
Institut [16]. Some serotypes form serogroups and factor antisera is required to identify the
serotype within that serogroup. The full complement of factorised antisera is not held by
ESR. Consequently, some isolates are described by their serogroup followed by the
designation NT (non-typeable).lsolates where the serotype is undetermined are
designated 6 N etypea b | e 6 .

Antimicrobial susceptibility testing

Penicillin and cefotaxime susceptibilities were determined by Etest (bioMerieux, France),
using EUCAST Mueller-Hinton Fastidious agar and incubation for 201 24 hours in 5% COz.
Chloramphenicol, clindamycin, co-trimoxazole, erythromycin, moxifloxacin, rifampicin,
tetracycline and vancomycin susceptibilities were determined by EUCAST disc
susceptibility testing methods [17]. Inducible clindamycin resistance was detected by the
D-zone test [17]. All minimum inhibitory concentrations (MICs) and zone of inhibition
diameters were interpreted according to the current EUCAST clinical breakpoints [17i 20].
The only change to the breakpoints used between 2016 and 2019 were for co-trimoxazole,
which changed in January 2019.

The antimicrobial susceptibility data presented in this report for the years prior to 2016 is

based on CLSI methods and breakpoints [21,22]. EUCAST breakpoints, where they differ

from CLSI breakpoints, have not been retrospectively applied to MICs and zone diameters
determined by CLSI methods due to differences between the two methods. In this report,

when associations between penicillin resistance and patient demographics, geographical

distribution or serotypes are made, penicillin resistance as defined by the meningitis

breakpoints have been used. The EUCAST and CLSI penicillin meningitis breakpoints are

the same (susceptible, MI C O0. 06 mg/L; resistant, MIC OO0
breakpoints are also those commonly used for surveillance purposes. The EUCAST

clinical breakpoints for co-trimoxazole changed in 2019 and are noted in the results.

In this report, multidrug resistance (MDR) is defined as resistance to three antibiotics in
addition to penicillin. For the purposes of this definition, the meningitis breakpoints for
penicillin were used.
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ANALYTICAL METHODS

The denominator data used to determine all disease rates, except the rates for ethnic
groups and deprivation index, is derived from the mid-year population estimates (2017,
2018, and 2019, respectively) published by Statistics New Zealand. All rates are presented
as the number of cases per 100,000 population. Note that rates presented in this report for
years prior to 2017 may differ slightly from those published in earlier annual reports as the
mid-year population estimates are updated each year. The denominator data used to
determine disease rates for ethnic groups is based on the proportion of people in each
ethnic group from the resident 2013 census population applied to the mid-year population
estimates. The demographic data presented for cases are obtained from the Episurv
record. Where ethnicity is reported as unknown in the EpiSurv record (approximately 20%
of cases), this information is obtained from the Ministry of Health, through matching to the
National Health Index (NHI) database. Any cases that cannot be matched to the NHI
database remain unknown. Ethnicity is priorit
peoples, Asian, Middle Eastern/Latin American/African (MELAA), and European or Other
ethnicity (including New Zealander).

Socio-economic deprivation is based on the 2013 New Zealand Index of Deprivation
(NZDep13). The index, measuring relative socioeconomic deprivation, is derived from a
weighted combination of nine variables from the 2013 census, each reflecting a different
aspect of material and social deprivation. The deprivation score is calculated for each
geographical meshblock in New Zealand. Quintiles of NZDep13, ranging from 1 (least
deprived) to 5 (most deprived), are presented in this report. Approximately equal numbers
of people reside in areas associated with each of the five deprivation levels. The
deprivation index analysis was confined to those cases for which the accuracy of index
designation was recorded as exact or nearest. Rates presented were calculated using
population data derived from the usually resident 2013 census population.

Clinical presentation is determined from the EpiSurv record which is completed through

the review of available clinical records. Notifiers are advised to report specific clinical
presentations over OObacteraemia without focus
be recorded for some cases of IPD. The clinical presentations are prioritised in the

following order: meningitis, empyema, pneumonia, bacteraemia without focus (positive

bl ood culture without a speci finthisepoitanycal sit
cases for which S. pneumoniae was identified in CSF (by culture, polymerase chain

reaction (PCR) or antigen test) and which were not notified as meningitis cases were

considered to be cases of pneumococcal meningitis.

More than one method of laboratory confirmation may be recorded for some cases of IPD.
The method of laboratory confirmation is prioritised in the following order: culture of S.
pneumoniae from CSF, culture of S. pneumoniae from blood, detection of S. pneumoniae
DNA in CSF, positive pneumococcal antigen test on CSF, detection of S. pneumoniae
DNA in blood, culture of S. pneumoniae from pleural fluid, culture of S. pneumoniae from
joint fluid, culture of S. pneumoniae from another normally sterile site, detection of S.
pneumoniae DNA in pleural fluid, positive pneumococcal antigen test of pleural fluid,
detection of S. pneumoniae DNA in joint fluid and detection of S. pneumoniae DNA in
other normally sterile site.

IPD notifications from EpiSurv were matched with relevant data in the NIR for cases born
after 1 January 2008 only. The NIR data obtained included the dates of vaccination, the
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type of PCV administered (ie, PCV7, PCV10 or PCV13), and the batch number of the
vaccine given. The batch numbers of all PCV issued from the former National Vaccine
Store at ESR were obtained and were used to cross-check the NIR data on the type of
vaccine administered. Any doses of PCV given within 14 days of disease onset were not
counted in the analysis.

Data presented for 2009 onwards is based on IPD notifications from EpiSurv and data

prior to 2009 1is fr ombagedfRdallannesot|PDo@ompared véthh or at o
notifications, laboratory-based surveillance is likely to underestimate the burden of IPD.

Data for 20081 2016 can be obtained from earlier annual reports [2i 9,23].

VACCINE ABBREVIATIONS

PCV7: 7-valent pneumococcal conjugate vaccine with serotypes 4, 6B, 9V, 14, 18C, 19F
and 23F.

PCV10: 10-valent pneumococcal conjugate vaccine with serotypes 1, 4, 5, 6B, 7F, 9V, 14,
18C, 19F (and cross-protection against 19A) and 23F.

PCV13: 13-valent pneumococcal conjugate vaccine with serotypes 1, 3, 4, 5, 6A, 6B, 7F,
9V, 14, 18C, 19A, 19F and 23F.

PPV23: 23-valent pneumococcal polysaccharide vaccine with serotypes 1, 2, 3, 4, 5, 6B,
7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F.
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RESULTS

In 2017, 521 cases of IPD were notified. The 2017 annual incidence rate for IPD was 10.9
cases per 100,000 population, similar to the 2016 rate (10.2 per 100,000). S. pneumoniae
isolates from an invasive site were received by ESR and antimicrobial susceptibility testing
was performed on 489 (93.9%) of the 521 cases notified in 2017.

The 2018, 557 cases of IPD were notified. The 2018 annual incidence rate for IPD was
11.4 cases per 100,000 population. S pneumoniae isolates from an invasive site were
received by ESR and antimicrobial susceptibility testing was performed on 531 (95.3%) of
the 557 cases notified in 2018.

In 2019, 495 cases of IPD were notified. The 2019 annual incidence rate for IPD was 10.1
cases per 100,000 population. S. pneumoniae isolates from an invasive site were received
by ESR and antimicrobial susceptibility testing from 233 (47.1%) of the 495 cases notified
in 2019. Note in 2019, a purposeful reduction in antimicrobial susceptibility testing to 50%
of S. pneumoniae isolates was introduced, accounting for the reduction in isolates
received for antimicrobial susceptibility testing.

DISEASE INCIDENCE BY SEASON

During 20171 19 there was the usual marked peak of cases in the winter months among
cases age dFighre 1)yThoagh the lumber of incident cases during 2018
followed historical trends throughout winter months, the number of cases remained
elevated through the end of the year, particulartlya mong cases adgat, O5
though the incident cases among those 5 years old and older followed historical trends
peaking in winter months, the cases remained high and began increasing again toward the
end of 2019 among those 5i 64 years of age.

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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Figure 1. Number of invasive pneumococcal disease cases by age group and month, 20171 2019
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DISEASE INCIDENCE BY AGE AND SEX

Age and sex were recorded for all IPD cases between 20171 2019. The distribution of the
cases by age group and sex is presented in Table 1. For aggregated age groups, the

5i 64 age group consistently had the most incident cases of IPD, and males had higher
rates of IPD when compared to females in all three years. While the overall rate of IPD
was highest among males when compared to females 20171 2019, the rates of IPD among
the <2 year age group and the <5 year age group did not follow a gender-year pattern. The
highest rates were in adults aged 06 5 yferallryears, followed by infants aged <2
years. Rates of IPD showed an increasing trend with age from 15 years onwards,
regardless of gender or year of notification.

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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Table 1. Number of cases and rate per 100,000 population of invasive pneumococcal disease by age group and sex, 20171 2019

Age Female 2017 Male 2017 Female 2018 Male 2018 Female PAONKS) Male-2019
e,
23.6 34.1 25.9 7 23.9 35.7
1 - 8 25.7 20.0 5 16.0 4 -- 4 --
2i4 11 12.2 11 11.6 9 10.0 8 8.4 7 7.8 12 12.6
5114 8 2.6 16 5 11 3.5 18 5.5 8 25 15 4.5
15i 24 25 9 2.6 8 25 11 3.2 4 - 14 4.2
25i 34 10 2.9 13 3.9 15 4.2 16 4.5 14 4.0 15 4.4
35i 44 15 5.0 16 5.7 19 6.2 20 7.0 16 5.1 21 7.1
451 54 25 7.5 34 11.1 31 9.4 29 9.5 19 5.7 41 13.4
55i 64 40 13.6 58 21.1 51 16.9 48 17 47 15.3 44 15.3
65i 74 52 24.3 56 27.7 55 24.7 45 21.5 46 20.0 48 22.3
751 84 47 39.4 28 27.4 42 34.3 46 43.7 29 22.9 28 25.7
085 22 41.9 19 59.4 23 43.2 23 68.7 20 37.2 21 60.7
Aggregated age groups (years)
<2¢ 11 18.6 12 19.3 16 26.9 13 20.9 11 18.6 15 24.2
<5 22 14.8 23 14.6 25 16.8 21 13.3 18 12.1 27 17.2
51 64 106 5.6 146 7.8 135 7.0 142 7.5 108 5.6 150 7.9
065 121 31.3 103 30.6 120 30.1 114 32.7 95 23.2 97 27.0
Total 249 10.2 272 11.5 280 11.3 277 11.5 221 8.8 274 11.3

2Where there were fewer than five cases, a rate has not been calculated.
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The 551 64 and 651 74 year age groups appear to have decreasing incidence rates from
2017 to 2019, the <1 age group appears to follow an increasing trend in IPD rates, though
case numbers are low (Table 2). Most other age groups are stable or do not follow a trend
across years.

Table 2. Total Number of cases and rate per 100,000 population of invasive pneumococcal
disease by age group, 20177 2019

Age 2017 2018 2019

rou

1 12 19.8 2.3 11 18.0 2.0 8 13.1 1.6
2i4 22 11.9 4.2 17 9.2 3.1 19 10.3 3.8
5i 14 24 3.8 4.6 29 4.5 5.2 23 3.5 4.6
15i 24 17 25 3.3 19 2.8 34 18 2.8 3.6
251 34 23 3.4 4.4 31 4.4 5.6 29 4.2 5.9
351 44 31 53 6.0 39 6.6 7.0 37 6.1 7.5
451 54 59 9.3 11.3 60 9.4 10.8 60 9.4 12.1
55i 64 98 17.2 18.8 99 16.9 17.8 91 15.3 18.4
65174 108 25.9 20.7 100 23.1 18.0 94 21.1 19.0
751 84 75 33.9 14.4 88 38.6 15.8 57 24.2 115
085 41 48.5 7.9 46 53.0 8.3 41 46.4 8.3
Aggregated age groups (years)

<2 23 19.0 4.4 29 23.9 5.2 26 21.5 5.3
<5 45 14.7 8.6 46 15 8.3 45 14.7 9.1
5i 64 252 6.7 484 277 7.2 49.7 258 6.7 52.1
065 224 31.0 43.0 234 31.3 42.0 192 25.0 38.8
Total 521 10.9 100 557 11.4 100 495 10.1 100

2Where there were fewer than five cases, a rate has not been calculated.
b Percentage of cases in each age group.

Invasive pneumococcal disease in New Zealand 2017i 19 / S / R
Page 20 INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED



Crude Rate (per 100,000)

Between 2009 and 2019, there was an approximate 50% decrease in the annual incidence
rate of IPD in the <2 years age group (46 to 21.5 per 100,000), getting as low as 11.8 per
100,000 in 2015 (Figure 2). Similarly, in the 2i 4 year age group, the annual incidence rate
also decreased by approximately 50% (22.9 to 10.3 per 100,000), reaching a low of 5.3
per 100,000 in 2015. The actual reductions in disease rates in these age groups may be
greater than these figures indicate due to the changes in laboratory case definitions to
include pleural antigen detection from 2016.

Since 2010, the annual incidence rate of IPD in the 51 64 years age group has remained
stable, ranging from 5.7 t07.9 cases per 100,000. Over the same period, the rate in the
065 years age gr oup398ta25.0¢pet00@ased fr om

Figure 2. Rate per 100,000 population of invasive pneumococcal disease
by age group and year, 20091 2019
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DISEASE INCIDENCE BY ETHNIC GROUP

Ethnicity was recorded for 512 (98.3%) of the 521 IPD cases in 2017. The age-
standardised rates of IPD were highest for the Pacific peoples (37.6 per 100,000, 80
cases) anTd2pstd@n000, 184xases) ethnic groups. The rates for these two
ethnic groups were, respectively, 4.9 and 3.6 times the rate for the European or Other
ethnic group (7.7 per 100,000, 265 cases) (Table 3).

Among the 23 cases aged <2 years, eight cases (34.8%) were European or Other
ethnicity, seven cases (30.4%) wereof MUo r i e ffive (21.7%%4) weye,of Pacific
peoples ethnicity, and three (13.0%) were of Asian ethnicity.

Table 3. Number of cases, and age-specific and age-standardised rate per 100,000
population of invasive pneumococcal disease by ethnic group and age group, 2017

- . Pacific . European or
MUor i Asian MELAA?
Age group (years) - peoples -- Other

2 - - - -

<1 4 - 2 0 3

1 3 -- 3 - 1 - 0 - 5 15.3
2i 4 1 -- 7 352 7 307 0 - 7 6.7
5114 9 5.7 4 - 3 - 0 - 8 2.3
15i 24 6 4.5 2 -- 1 -- 2 - 6 1.7
25i 34 10 9.9 2 - 1 - 1 -- 9 25
35i 44 12 | 145 5| 13.6 1 - 0 - 13 3.4
45i 54 20 254 16 49.1 2 - 1 -- 18 4
55i 64 23 | 413 11| 493 6 121 0 - 55| 12.6
65i 74 24 825 14 | 1125 3 - 0 -- 64 184
751 84 18 | 162.4 9 1829 2 - 0 - 45 | 23.2
085 4 -- 5 517.9 0 -- 0 -- 32 424
Aggregated age groups (years)

<2 7 19.8 5 383 3 - 0 - 8| 12.7
<5 8 9.7 12 39.9 10 275 0 -- 15 9.9
5i 64 80 13.1 40 15.7 14 2.9 4 - 109 4.7
065 46 109.5 28 152.7 5 138 0 -- 141 @ 22.8
Total cases and

crude rate for all

agesP 134 183 80 26.3 29 5.2 4 -- 265 8.5
Age-standardised

ratet 27.2 37.6 6.1 6.6 7.7

2Middle Eastern/Latin American/African.

b Ethnicity was recorded for 507 (97.3%) of cases notified in 2017.

°The age-standardised rates are direct-standardised to the age distribution of the total New Zealand population.

Note: Denominator data used to determine disease rates for ethnic groups is based on the proportion of people in each ethnic group

from the usually resident 2013 census population applied to the 2017 mid-year population estimates from Statistics New Zealand.

Ethnicity is prioritised in the following order: MUoriingNewmci fic peo|
Zealander). Where there were fewer than five cases in any category, a rate has not been calculated.
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Ethnicity was recorded for 539 (96.8%) of the 557 IPD cases in 2018. The age-
standardised rates of IPD were highest for the Pacific peoples (39.1 per 100,000, 92
case s ) and 38fko100,00q P29 cases) ethnic groups. The rates for these two
ethnic groups were, respectively, 4.7 and 2.9 times the rate for the European or Other
ethnic group (8.3 per 100,000, 292 cases) (Table 4).

Among the 29 cases aged <2 years, 11 cases (37.9%) wereof MUor i et hni ci ty,
(27.6%) were European or Other ethnicity, five (17.2%) were of Pacific peoples ethnicity ,
and five (17.2%) were of Asian ethnicity.

Table 4. Number of cases, and age-specific and age-standardised rate per 100,000
population of invasive pneumococcal disease by ethnic group and age group, 2018

Pacific European or

MUo r i

Asian MELAA?
Age group (years) peoples

Other

Cases | Rate | Cases | Rate | Cases | Rate Cases | Rate | Cases | Rate |
<1 8| 44.2 3 - 1 - 0 - 6 19.6
1 3 -- 2 - 4 - 0 - 2 -
2i 4 3 -- 5| 247 4 - 0 - 5 4.7
5114 9 5.6 7 114 0 - 0 - 13 3.7
15i 24 5 3.8 8| 14.2 1 - 0 - 4 -
25i 34 4 -- 9 185 1 - 0 - 17 4.5
35144 11 13.1 7 18.8 2 - 0 - 16 4.1
45i 54 21 26.6 12 36.8 3 - 0 - 22 4.9
55i 64 28 | 49.0 14 61.2 4 - 0 - 50 | 11.1
65i 74 21 69.7 16  124.1 2 -- 0 - 57 | 15.8
751 84 13 | 1144 7 138.8 3 - 0 - 60 | 30.1
085 3 - 2 -- 1 - 0 - 40 52.2
Aggregated age groups (years)
<2 11 | 30.6 5| 377 5 288 0 - 8| 125
<5 14  17.0 10 333 9 247 0 - 13 8.6
51 64 78 126 57 | 22.0 11 2.2 0 - 122 5.1
065 37 853 25 132.1 6 16.1 0 - 157 @ 24.7
Total cases and
crude rate for all
agesP 129 174 92 299 26 4.6 0 -- 292 9.2
Age-standardised
ratet 23.8 39.1 5.7 0 8.3

2Middle Eastern/Latin American/African.

b Ethnicity was recorded for 536 (96.2%) of cases notified in 2018.

¢ The age-standardised rates are direct-standardised to the age distribution of the total New Zealand population.

Note: Denominator data used to determine disease rates for ethnic groups is based on the proportion of people in each ethnic group

from the usually resident 2013 census population applied to the 2018 mid-year population estimates from Statistics New Zealand.

Ethnicity is prioritised in the following order: MUOoriingNevaci fic peo,|
Zealander). Where there were fewer than five cases in any category, a rate has not been calculated.
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Ethnicity was recorded for 492 (99.4%) of the 495 IPD cases in 2019. The age-
standardised rates of IPD were highest for the Pacific peoples (30.9 per 100,000, 78
cases) an47pstd@n,000, 160xases) ethnic groups. The rates for these two
ethnic groups were, respectively, 4.6 and 3.7 times the rate for the European or Other
ethnic group (6.7 per 100,000, 242 cases) (Table 5).

Among the 26 cases aged <2 years, thirteen cases (50.0%) wereof MUor i etfsihni ci ty
(23.1%) were European or Other, five (19.2%) were of Pacific peoples ethnicity, one
(3.8%) was of Asian ethnicity, and one (3.8%) was in the MELAA ethnic group.

Table 5. Number of cases, and age-specific and age-standardised rate per 100,000
population of invasive pneumococcal disease by ethnic group and age group, 2019

- . Pacific ]
MUor | Asian
Age group (years) - peoples -

European or
a

<1 10 | 545 4 -- 1 0 3

1 3 -- 1 - 0 - 1 - 3 -
2i 4 6 10.6 3 - 3 - 0 - 7 6.5
5114 4 - 6 9.6 3 - 0 - 8 2.3
15i 24 8 6 3 - 2 - 0 - 5 14
25i 34 12 11.2 7 14.0 0 - 0 - 10 2.6
35i 44 15 17.6 9| 238 2 - 1 - 10 25
45i 54 26 329 13 39.9 1 - 0 - 20 4.4
55i 64 35| 60.0 15 643 3 - 0 - 38 8.3
65i 74 19 61.0 11 826 5 193 0 - 58 | 15.5
751 84 10 | 84.7 3 - 0 - 0 - 44 1 21.3
085 2 - 3 - 0 - 0 - 36 46.2
Aggregated age groups (years)

<2 13 356 5 371 1 - 1 - 6 9.3
<5 19 231 8 26.6 4 - 1 - 13 8.5
51 64 100 16 53 | 20.2 11 2.2 1 - 91 3.8
065 31 69.1 17 86.9 5 129 0 - 138 21
Total cases and

crude rate for all

agesP 150 19.9 78 25 20 35 2 -- 242 7.5
Age-standardised

ratet 24.7 30.9 4.4 3.0 6.7

a2Middle Eastern/Latin American/African.

b Ethnicity was recorded for 491 (99.2%) of cases notified in 2019.

°The age-standardised rates are direct-standardised to the age distribution of the total New Zealand population.

Note: Denominator data used to determine disease rates for ethnic groups is based on the proportion of people in each ethnic group

from the usually resident 2013 census population applied to the 2018 mid-year population estimates from Statistics New Zealand.

Ethnicity is prioritised in the following order: MUoriingNewmci fic peo,|
Zealander). Where there were fewer than five cases in any category, a rate has not been calculated.
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Between 2009 and 2019, the age-standardised IPD rates decreased in the European or
Other (-4 5 %) , MY%0,rand P4cific peoples (-22%) ethnic groups (Figure 3).
Figure 3. Age-standardised rate per 100,000 population of invasive pneumococcal
disease by ethnic group, 20091 2019

50

[
5 40
©
2
g Ethnicity Group
§ 30 —— European/Other
[=3 —— Maori
S
: —— Pacific Peoples
]
Q 20
i-)
©
o
10 \')/,_!R\\‘
e
D Q :\ G 2 > 9’3 o A < ‘le
N R N N N N N N X N N
o R P 3 ® P g P g 3 ®

Year

Note: Rates for the Asian and MELAA ethnic groups are not shown due to small numbers.

DISEASE INCIDENCE BY DEPRIVATION

In 2017, 493 (94.6%) of the 521 IPD cases had a residential address recorded that could
be assigned an NZDepl13 score. In all age groups, at least half the cases resided in
NZDep13 quintiles 4 or 5 (Table 6). The difference between higher quintiles becomes less
as the age of the cases increases. For example, there are three times more cases in
quintile 5 than in quintile 4 among the <2 years age group (36.4% vs 13.64%), though that
relative difference decreases substantially among 65 years old or older group (29.67% vs
27.75%). The declining relative difference between quintiles as the age increases is also
seen when comparing cases in the lowest quintile (1) with the highest quintile (5),
particularly among those 65 years old or older (the proportion in quintile 5 among 65 years
old or older is more than two times higher than the proportion in quintile 1 in the oldest age
group, but four times higher in every other age group).

Table 6. Number and percentage of invasive pneumococcal disease cases by quintiles of
the 2013 New Zealand deprivation index and age group, 2017

1 1 2 9.5 26 27 57

2 9. . 10.8 12.9 11.6
2 3 13.6 3 14.3 30 12.5 24 115 60 12.2
3 6 27.3 4 19.1 31 12.9 38 18.2 79 16.0
4 3 13.6 4 19.1 48 19.9 58 27.8 113 23.0
5 8 36.4 8 38.1 106 44.0 62 29.7 184 37.3
Totald 22 100 21 100 241 100 209 100 493 100

2 Quintile of the 2013 New Zealand Deprivation Index (1 = least deprived and 5 = most deprived).
P Percentage of cases within the age group in the quintile.
d Accurate New Zealand Deprivation Index (NZDep13) data was available for 488 (93.7%) cases notified in 2017.
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In 2018, 532 (95.5%) of the 557 IPD cases had a residential address recorded that could
be assigned an NZDepl13 score. In all age groups, at least 55% of the cases resided in
NZDepl3 quintiles 4 or 5, but more than 70% of the cases <5 years old resided in NZDep
quintiles 4 or 5 (Table 7). For 2018, quintile 5 is six times higher than quintile 4 among <2
years age group (60.7% vs 10.7%), though that relative difference decreases to just 1.3
times higher among 65 years old or older group (31.7% vs 24.2%).

There was a declining relative difference between quintiles as age increased in 2018.
Comparing the lowest quintile (1) with the highest quintile (5), particularly among those 65
years old or older (the proportion in quintile 5 among 65 years old or older is more than
two times higher than the proportion in quintile 1 in the oldest age group, but four to eight
times higher in every other age group).

Table 7. Number and percentage of invasive pneumococcal disease cases by quintiles of
the 2013 New Zealand deprivation index and age group, 2018

1 2 7.1 1 6.3 23 8.8 30 13.2 56 10.5
2 2 7.1 2 12.5 33 12.6 29 12.8 66 12.4
3 4 14.3 2 12.5 38 14.6 41 18.1 85 16.0
4 3 10.7 4 25 59 22.6 55 24.2 121 22.7
5 17 60.7 7 43.8 108 41.4 72 31.7 204 38.4
Totald 28 100 16 100 261 100 227 100 532 100

2 Quintile of the 2013 New Zealand Deprivation Index (1 = least deprived and 5 = most deprived).
b Percentage of cases within the age group in the quintile.
d Accurate New Zealand Deprivation Index (NZDep13) data was available for 529 (95.0%) cases notified in 2018.

In 2019, 468 (94.5%) of the 495 IPD cases had a residential address recorded that could
be assigned an NZDepl13 score. In all age groups under 65 years of age, at least two-third
of the cases resided in NZDep13 quintiles 4 or 5e (Table 8). For 2019, quintile 5 is more
than 2 times higher than quintile 4 among <2 years age group (50% vs 21%), though that
relative difference decreases to just 1.1 times higher among 65 years old or older group
(30.8% vs 28.6%).

There was a declining relative difference between quintiles as the age increased in 2019,
as well. Comparing the lowest quintile 1 with the highest quintile 5, particularly among
those 65 years old or older (the proportion in quintile 5 among 65 years old or older is
more than two times higher than the proportion in quintile 1 in the oldest age group, but
four times higher in every other age group).
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Table 8. Number and percentage of invasive pneumococcal disease cases by quintiles of
the 2013 New Zealand deprivation index and age group, 2019

quintilea

Cases | 9% | Cases - Cases | % _ Cases | o Cases o _

3 12.5 10.2 12.1 10.7
2 1 4.2 1 6.3 28 11.4 26 14.3 56 12.0
3 3 12.5 4 25.0 30 12.2 26 14.3 63 13.5
4 5 20.8 5 31.3 55 22.4 52 28.6 117 25.0
5 12 50.0 6 37.5 108 43.9 56 30.8 182 38.9
Totald 24 100 16 100 246 100 182 100 468 100

2 Quintile of the 2013 New Zealand Deprivation Index (1 = least deprived and 5 = most deprived).
b Percentage of cases within the age group in the quintile.
d Accurate New Zealand Deprivation Index (NZDep13) data was available for 465 (93.9%) cases notified in 2019.

DISEASE PRESENTATION, HOSPITALISATIONS AND FATALITIES

In 2017, 507 (97.3%) of the 521 IPD cases had at least one clinical presentation recorded
(Table 9). Among infants aged <1 year, meningitis and bacteraemia without focus were the
most common presentations (36.4% each). Pneumonia was the most common
presentation among 69%b%es aged O5 years (

The four cases of pneumococcal meningitis aged <1 year were in the MUori (1 case),
Asian (1 case), and European or Other (2 cases) ethnic groups.

Table 9. Clinical presentation of invasive pneumococcal disease cases by age group, 2017

Age group
(years)

1 2

3 2
2i4 4 18.2 5 22.7 6 277 7 31.8 0 0 22
5i 14 5 21.7 1 4.4 9 391 5 21.7 3 13.0 23
15i 64 26 11.9 6 2.7 146 | 66.7 29 13.2 12 5.5 219
065 10 4.6 4 1.8 166 75.5 28 12.7 12 5.5 220
Aggregated age groups (years)
<2 5 21.7 17.4 4 174 8 34.8 8.7 23
<5 9 20.0 20.0 10 22.2 15 33.3 4.4 45
05 41 8.9 11 24 321 | 69.5 62 13.4 27 5.8 462
Total? 50 9.9 20 3.9 331  65.3 77 15.2 29 5.7 507

a;Number of cases with O6yesd r eOnyorkerdsentaton was ¢toented forieath case,lwithp r esent at i on.

presentations

b Percentage of cases within the age group with the clinical presentation.

prioritised

in

t he

¢Number of cases with at least one clinical presentation recorded.
4 At least one clinical presentation was recorded for 507 (97.3%) of cases notified in 2017.
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In 2018, 542 (97.3%) of the 557 IPD cases had at least one clinical presentation recorded
(Table 10). Among infants aged <1 year, meningitis, pneumonia, and bacteraemia without
focus were the most common presentations (29.4%, 35.3%, and 35.3%, respectively).
Pneumonia was the mostcommonpres ent at i on among c ar4.2%).

The five cases of pneumococcal meningitis aged <1 year were in the MUori (3 cases),
Pacific peoples (1 case), and European or Other (1 case) ethnic groups.

aged O

Table 10. Clinical presentation of invasive pneumococcal disease cases by age group, 2018

bea ----

<1 5 294 0 35.3 35.3 O

1 0 0 2| 18.2 5 455 4 36.4 0 0 11

2i4 1 5.9 2| 118 9 530 5| 294 0 0 17

5i 14 5 179 0 0 14 50.0 7 25.0 2 7.1 28

151 64 19 7.9 71 290 166 = 69.0 37 153 13 54 242

065 9 4.0 4 1.80 174 77.0 31 137 9 4.0 227

Aggregated age groups (years)

<2 5 179 2 7.1 11 | 39.3 10 | 35.7 0 0 28

<5 6 13.3 4 8.9 20 444 15 333 0 0 45

05 33 6.6 11 2.2 354 71.2 75 15.1 24 4.8 497

Totald 39 7.2 15 2.8 374 69.0 90 16.6 24 4.4 542
aNumberofc ases with 6éyesd r ecor de Onlyfore presentagon was connied farleactpoase,svehn t at i on .
presentations prioritised in the following order: meningasesi s, empy ¢

for which S. pneumoniae was identified in CSF were considered to be cases of pneumococcal meningitis.
b Percentage of cases within the age group with the clinical presentation.

¢Number of cases with at least one clinical presentation recorded.

4 At least one clinical presentation was recorded for 542 (97.3%) of cases notified in 2018.

In 2019, 481 (97.2%) of the 495 IPD cases had at least one clinical presentation recorded

(Table 11). Among infants aged <1 year, meningitis was the most common presentation

(50%) Pneumonia was the most common presentat.
(68.0%). The nine cases of pneumococcal meningitis aged <1 year were in the MUori (6

cases), Asian (1 case), and Pacific (2 cases) ethnic groups.
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Table 11. Clinical presentation of invasive pneumococcal disease cases by age group, 2019

L . Bacteraemia

(VEEIS)

<1 50.0 0 16.7 16.7 16.7

1 4 57.1 1 14.3 1 14.3 1 14.3 0 - 7
214 2 10.5 3 15.8 8 42.1 6 31.6 0 - 19
5i 14 1 4.6 4 18.2 9 40.9 6 27.3 2 9.1 22
151 64 25 10.9 4 1.8 154 67.3 36 15.7 10 4.4 229
065 12 6.5 5 2.7 134 72.0 26 14.0 9 4.8 186
Aggregated age groups (years)

<2 13 52.0 1 4.0 4 16.0 4 16.0 3 12.0 25
<5 15 34.1 4 9.1 12 27.3 10 22.7 3 6.8 44
05 38 8.7 13 3.0 297 68.0 68 15.6 21 4.8 437
Totald 53 11.0 17 3.5 309 64.2 78 16.2 24 5.0 481

a;Number of cases with 06yesd r eOnyoreerdsentaton was ¢toented forieach case,lwithpr esent at i on.
presentations prioritised in the following order: meningasesi s, empy ¢
for which S. pneumoniae was identified in CSF were considered to be cases of pneumococcal meningitis.

b Percentage of cases within the age group with the clinical presentation.

¢Number of cases with at least one clinical presentation recorded.

d At least one clinical presentation was recorded for 481 (97.2%) of cases notified in 2019.

Hospitalisations and Fatalities

Information on whether the patient was hospitalised was recorded for 517 (99.2%) IPD
cases in 2017, 553 (99.3%) IPD cases in 2018 and 492 (99.4%) IPD cases in 2019.

The proportion of IPD cases that were hospitalised remained high and stable over the
period 20171 2019.

In 2017, 497 (96.1%) cases were hospitalised, in 2018 541 (97.8%) were hospitalised, and
in 2019 478 (97.2%) were hospitalised

Information on whether the patient survived or died was recorded for 496 (95.2%) of the
IPD cases in 2017, 546 (98.0%) in 2018, and 476 (96.2%) in 2019.

In 2017, IPD was recorded as the primary cause of death for 27 cases (a further 12 had an
unknown cause of death and 5 were not attributable), giving a case-fatality rate of 5.4%
among the cases for whom this information was reported.

In 2018 25 deaths were attributed to IPD (a further 13 had an unknown cause of death and
2 were not attributable), yielding a case-fatality rate of 4.6%.

In 2019 there 12 deaths were attributed to IPD (a further 14 had an unknown cause of
death and 5 were not attributable) (2.5% case-fatality rate).

There was one death due to IPD reported in the <5 years age group in both 2017 and
2018, and 2 deaths due to IPD in the <5 years age group in 2019.
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IMMUNISATION STATUS

Immunisation records were identified for IPD cases who were age-eligible for PCV (i.e.,
cases born after 1 January 2008 and aged (6 weeks). The number of doses shown were
received prior to 14 days before onset of IPD (determined using the earliest episode date
available from onset of illness date, hospitalised date, or date reported to the public health
unit). PCV vaccine was defined as PCV7, PCV10, PCV138 the number of doses of
covering PCV is specific to the serotype detected and the PCV type received.

In 2017, immunisation records were identified in the NIR for 48 IPD cases (Table 12). An
additional 11 IPD cases were age-eligible for PCV but had no data within NIR nor in
EpiSurv and are assumed to be unvaccinated. Of the 48 IPD cases in 2017 found within
NIR data, 12 were either missing serotype data or were non-typable and 36 had serotype
data. Of those 36 cases, 29 had serotypes that were not covered by PCV and seven were
diagnosed with a serotype that was contained within PCV7, PCV10, or PCV13. Of these
seven, three were serotype 19A (PCV10°, PCV13), two were serotype 14 (PCV7, PCV10
and PCV 13), and two were serotype 3 (PCV13).

Of note, of the two cases diagnosed with serotype 14, one had four PCV13 doses and one
had three PCV7 doses and one PCV10 dose. Of the two cases of serotype 3, both had
received four doses of PCV13. Of the three cases of 19A, two had received four doses of
PCV10 and one received four doses of PCV13.

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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Table 12. Immunisation status of the 2017 IPD cases (n=48) who were age-eligible for PCV
and have an NIR record

Vaccine

Type
(doses)

Non-PCV
People

PCV7
Serotypes
Serotypes or

®
Sa
>
Oo
Qg
)

PCV13
Serotypes
Unknown
Number of

4 6B 9V 14 18C 19F 23F 1 5 7F  {19A} 3 6A
n=0 n=0 n=0 n=2 n=0 n=0 n=0 n=0 n=0 n=0 n=3 n=2 n=0 n=41

PCV7

1 0 0

2 0 0

3 0 0

4 2 2

PCV10

1 0 0

2 2 2

3 1 1

4 2 9 11

PCV13

1 2 2

2 1 1

3 8 8

4 1 1 2 9 13

Multiple

PCVs

PCV7/

PCV10 1a 3b 4

PCV7/

PCV13 0 0

PCV10/

PCV13 4¢ 4
0 0 0 2 0 0 0 0 0 0 3 2 0 41 48

Note: blank cells represent 0 observations.

23 PCV7 doses/1 PCV10 dose.

b2 cases received 3 PCV7 doses/1 PCV10 dose and 1 case received 1 PCV7 dose/2 PCV10 doses.

¢;2 cases received 3 PCV10 doses/1 PCV13 dose, 1 case received 1 PCV10 dose/1 PCV13 dose, and 1 case received 1 PCV10
dose/3 PCV13 doses.

In 2018, Immunisation records were identified in the NIR for 61 IPD cases who were age-
eligible for PCV (Table 13). An additional 6 IPD cases were age-eligible for PCV but had
no data within NIR (though 1 of these had at least 3 doses of an unknown PCV noted in
EpiSurv) and are assumed to be unvaccinated. Of the 61 IPD cases in 2018 found within
NIR data, nine were either missing or non-typable and 52 had serotype data. Of those 52
cases, 41 had serotypes that were not covered by PCV and 11 were diagnosed with a
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serotype that was contained within PCV7, PCV10, or PCV13. Of these 11 cases, nine
were serotype 19A (PCV10P and PCV13), and two were serotype 3 (PCV13).

We identified two cases of serotype 3, one of which had received three doses of PCV13
and one dose of PCV10. There were nine cases of 19A,four of which had between two
and four doses of PCV10, two had had three to four doses of PCV13, one had one dose of
PCV13, and three had three to four doses of PCV7.

Invasive pneumococcal disease in New Zealand 20171 19 e /s / R
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Table 13. Immunisation status of the 2018 IPD cases (n=61) who were age-eligible for PCV
and have an NIR record

Vaccine

Type
(doses)

Non-PCV
Serotypes
or Unknown
Number of
People

(%] (%] (%]
(5} () (5}
o o o
> > >
= = -
o o o
= — —
Q (<)) Q
n n n

4 6B 9V 14 18C 19F 23F 1 5 7F | {19A} 3 6A
n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=9 n=2 n=0 n=50

PCV7
1 0 0
2 0 0
3 2 2
4 2 4 6
PCV10
1 1 1
2 1 5
3 3
4 2 1 7 10
PCV13
1 0 0
2 0 0
3 4 4
4 1 8 9
Multiple
PCVs
PCV7/ 12 2b 3
PCV10
PCV7/ 1¢ 1
PCV13
PCVv10/ 2d 1e 13f 16
PCV13

0 0 0 0 0 0 0 0 0 0 9 2 0 50 61

Note: blank cells represent 0 observations.

2 One case received 3 PCV7 doses/1 PCV10 dose.

b One case received 2 PCV7 doses/2 PCV10 doses and one case received 3 PCV7 doses/1 PCV10 dose.

¢ One case received 1 PCV7 dose/3 PCV13 doses.

4 One case received 3 PCV10 doses/1 PCV13 dose and one case received 1 PCV10 dose/3 PCV13 doses.

€One case received 1 PCV 10 dose/3 PCV13 doses.

fOne case received 1 PCV10 dose/2 PCV13 doses, one case received 2 PCV10 doses/1 PCV13 dose, three cases received 3
PCV10 doses/1 PCV13 dose, and eight cases received 1 PCV10 dose/3 PCV13 doses.
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In 2019, Immunisation records were identified in the NIR for 53 IPD cases who were age-
eligible for PCV (Table 14). An additional 9 IPD cases were age-eligible for PCV but had
no data within NIR nor immunisation data within EpiSurv and are assumed to be
unvaccinated. Of the 53 IPD cases in 2019 found within NIR data, 12 were either missing
or non-typable and 41 had serotype data. Of those 41 cases, 28 had serotypes that were
not covered by PCV and 13 were diagnosed with a serotype that was contained within
PCV7, PCV10, or PCV13. Of these 13, 11 were serotype 19A (PCV10°, PCV13), one was
serotype 6B (PCV7, PCV10 and PCV13), and one was serotype 3 (PCV13).

There was one case of 6B, and this case had four doses of PCV7. There was also one
case of serotype 3, and this case had four doses of PCV10. Additionally, there were 11
cases of 19A, of which five had received at least three doses of PCV10, four had received
three to four doses of PCV13, one had one dose of PCV13, and four had one to two doses
of PCV10.
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Table 14. Immunisation status of the 2019 IPD cases (n=53) who were age-eligible for PCV

and have an NIR record

Vaccine

Type
(doses)

Serotypes
PCV10
Serotypes

[
[}
o
>
=
o
S
5]
wn

4 6B 9V 14 18C 19F 23F 1 5 7F | {19A} 3
n=0 n=1 n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=0 n=11 n=1

4 1

Multiple
PCVs

PCV7/
PCV10
PCV7/
PCV13
PCV10/ 6°
PCV13

0 1 0 0 0 0 0 0 0 0 11 1

Note: blank cells represent 0 observations.
@ Two cases received 3 PCV7 doses/1 PCV10 dose

6A
n=0

Non-PCV

Serotypes or
Unknown

n=40

= O O O

o

0 O O K

7C

40

b One case received 2 PCV10 doses/2 PCV13 doses, two cases received 3 PCV10 doses/1 PCV13 dose, and three cases received

1 PCV10 dose/3 PCV13 doses

¢ Three cases received 1 PCV10 dose/3 PCV13 doses, two cases received 3 PCV10 doses/1 PCV13 dose, one case received 1

PCV10 dose/4 PCV13 doses, and one case received 2 PCV10 doses/1 PCV13 dose.
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19A in children under 5 and Immunisation status

In 2017, there were two 19A cases <5 years of age who had received at least one PCV
dose before disease onset (Table 15). Both children were 2i 4 years old at the time of
diagnosis. One was fully vaccinated with PCV10 and one was fully vaccinated with
PCV13.

Table 15. Pneumococcal conjugate vaccination history of the serotype 19A invasive
pneumococcal disease cases in <5 years age group, 2017

Case Number of | Number of Number of Vaccination
Age group PCV7 PCV10 PCV13 Status
number
doses doses doses

Fully

2i 4 years 4 vaccinated
) Fully
2 2i 4 years A vaccinated

In 2018, there were four 19A cases <5 years of age who received at least one PCV dose
before disease onset (Table 16). One child was 5i 14 months old and had two doses of
PCV10. The other three were 2i 4 years old, one had one dose of PCV13 and three doses
of PCV10, one had three doses of PCV13 and one dose of PCV10, and one had four
doses of PCV13 (Table 16): three of the children were fully vaccinated, and one was on
schedule for their age at the time of diagnosis.

Table 16. Pneumococcal conjugate vaccination history of the serotype 19A invasive
pneumococcal disease cases in <5 years age group, 2018

Case Number of | Number of Number of Vaccination
number | A9€ group PCV7 PCV10 PCV13 Status
doses doses doses

51 14 months 2 On schedule
2 21 4 years 1 3 vaci?r?gted
3 21 4 years 4 vac'f:lijrilgted
4 2i 4 years 3 1 vaclf:?rlllgted

In 2019, there were nine children < 5 years of age who had received at least one dose of
PCV before disease onset (Table 17). Four were 5i 14 months old and each had two to
three doses of PCV10. And five were 2i 4 years old, two had one PCV10 dose together
with three PCV13 doses, one had three PCV10 doses together with one PCV13 dose, one
had two PCV10 doses together with two PCV13 doses, and one had four doses of PCV13
(Table 17): three of these children were on schedule for their age, five were fully
vaccinated at the time of their diagnosis (with a combination of different PCV types), and
one child was under vaccinated for their age at the time of their diagnosis.
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Table 17. Pneumococcal conjugate vaccination history of the serotype 19A invasive
pneumococcal disease cases in <5 years age group, 2019

Case Number of | Number of Number of Vaccination
Age group PCV7 PCV10 PCV13 Status
number
doses doses doses
1 5i 14 months 3 On schedule
2 5i 14 months 3 On schedule
3 5i 14 months 2 Un_der
vaccinated
4 5i 14 months 3 On schedule
" Fully
5 21 4 years 1 3 vaccinated
~ Fully
6 A YRS . 8 vaccinated
i Fully
! 21 4 years 3 L vaccinated
- Fully
g DY 2 2 vaccinated
i Fully
° 21 4 years 4 vaccinated

RISK FACTORS

The risk factors reported among IPD cases in 20177 2019 which would have made the
case eligible for additional funded vaccines are presented in Table 181 Table 20. An
additional three conditions that are associated with the highest risk of IPD are not reported
in EpiSurv, these include renal failure (dialysis, or persistent nephrotic syndrome), CSF
leak, and intercranial shunts.

The only risk factor reported in 2017 for children <5 years of age was

immunocompromised, reported in 11.6% of cases with responses. More than 20% of
cases 5 years of age or older were reported to be immunocompromised. No children <5
years of age were asplenic, and only one adult was asplenic. No children <5 years of age
had cochlear implants, while two adults had cochlear implants.

Table 18. Conditions reported and associated with highest risk of IPD (2017)**

Risk factor

functional
asplenia

Anatomical or

<2 Years (n=23)

c
2
o
c

~
c

o]

Unknown

<5 Years (n=45) D5 Y (reE4Ts)

Unknown

58

Immuno-
compromised

47

Cochlear
implants

21 0.0

41 0.0

402 <1.0

74

Chronic lung
disease,
including CLD
of prematurity

23 0.0

44 0.0

69

444 15.5

32

aNumberofc as e s

wi th

6yeso

recorded

f

® Number of cases for which information was recorded for each risk factor.
¢ Percentage of cases with the risk for which the information was supplied.

**Entitled to High Risk vaccine schedule as per immunisation handbook
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The only risk factor reported in 2018 for children <5 years of age was
immunocompromised, reported in 12.2% of cases with responses. Nearly 20% of cases 5
years of age or older were reported to be immunocompromised. No children under 5 were
asplenic or had cochlear implants. Among individuals 5 years or older, 2% were asplenic
and <1.0% had cochlear implants.

Table 19. Conditions reported and associated with highest risk of IPD (2018)**

<2 Years (n=29) <5 Years (n=46) 05 Y gre=b14)

Risk factor

Unknown
Unknown
Unknown

Anatomical or

functional 0 24 0.0 5 0 40 0.0 6 9 452 2.0 59
asplenia
Immuno- O 24 00 5 5 |4 |122 |5 84 446 188 65
compromised
Cochlear 0O 24 00 5 0 39 00 7 4 439 <10 72
implants
Chronic lung
disease,
including CLD 0 25 0.0 4 0 42 0.0 4 92 471 19.7 40
of prematurity

@Numberofc ases with 6yesdé recorded for each risk factor. Some cases

b Number of cases for which information was recorded for each risk factor.
¢ Percentage of cases with the risk for which the information was supplied.

**Entitled to High Risk vaccine schedule as per immunisation handbook

The only two risk factors reported in 2019 for children <5 years of age were
immunocompromised, reported in 9.3% of cases with responses, and CLD, reported in
2.3% of cases with responses. Approximately 17% of cases 5 years of age or older were
reported to be immunocompromised.

Table 20. Conditions reported and associated with highest risk of IPD (2019)**

<2 Years (n=26) <5 Years (n=45) O5 Y gre=458)

Risk factor S = =
2 = 2
(@] (@] o
= (= =
X X X
= o [= =
) =3 ) )

Anatomical or

functional 0 24 0.0 2 0 43 0.0 2 2 391 <1.0 | 59

asplenia

Immuno-

compromised 1 24 4.2 2 4 43 9.3 2 68 394 17.3 56

Cochlear 0 24 00 2 0 41 00 4 1 360 <10 | 90

implants

Chronic lung

disease,

including CLD 1 24 4.2 2 1 43 2.3 2 68 403 16.9 47

of prematurity

@Numberofc ases with 6yesdé recorded for each risk factor. Some cases

® Number of cases for which information was recorded for each risk factor.
¢ Percentage of cases with the risk for which the information was supplied.

**Entitled to High Risk vaccine schedule as per immunisation handbook
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In addition to risk factors that would make an individual eligible for a high-risk vaccine
schedule, there are other chronic conditions that are known to be associated with IPD. The
conditions include Down syndrome, chronic cardiac disease, diabetes, alcoholism, chronic
liver disease, and preterm birth. Of these, only premature birth is regularly collected in
EpiSurv and are reported below for 20171 2019.

In 2017, among cases for which information was recorded, approximately 9% (n=2) of
children under 5 years of age and 7% (n=1) of children under 2 years of age were preterm.
In 2018, approximately 12% (n=4) of children under 5 years of age and 19% (n=4) of
children under 2 years of age were preterm. And in 2019, approximately 19% (n=6) of
children under 5 years of age and 32% (n=6) of children under 2 years of age were
preterm.
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DISEASE INCIDENCE BY DISTRICT HEALTH BOARD

In 2017 the highest rate of IPD was in Bay of Plenty District Health Board (DHB) (19.8 per
100,000, 46 cases), followed by Whanganui (18.7 per 100,000, 12 cases), West Coast
(18.5 per 100,000, 6 cases) and Wairarapa (18.0 per 100,000, 8 cases) DHBs (Table 21
and Figure 4). Across the regions, rates ranged from 8.4 in the Southern region to 19.3 per
100,000 in the Midland region (Table 21).

Table 21. Number of cases of invasive pneumococcal disease by age group and rate per

District Health Board ”
14 10 25

100,000 population for each District Health Board, 2017

Cases by age group (years)

Rate?

Northland 0 1 14.3
Waitemata 2 3 19 24 46 7.5
Auckland 0 3 20 17 40 7.6
Counties Manukau 6 11 47 20 78 14.3
Northern region 8 18 100 71 189 10.2
Waikato 2 4 22 22 48 11.7
Lakes 2 2 7 8 17 15.7
Bay of Plenty 1 4 25 17 46 19.8
Tairawhiti 0 0 4 3 7 14.4
Taranaki 1 2 5 4 11 9.3
Midland region 6 12 63 54 177 19.3
Hawke's Bay 0 0 13 10 23 14.0
Whanganui 0 0 6 6 12 18.7
MidCentral 2 4 5 9 18 10.3
Hutt Valley 0 1 5 6 12 8.1
Capital & Coast 2 3 18 13 34 10.0
Wairarapa 0 0 5 3 8 18.0
Nelson Marlborough 0 0 5 10 15 10.2
Central region 4 8 57 57 122 11.5
West Coast 0 0 5 1 6 18.5
Canterbury 2 3 16 20 39 7.1
South Canterbury 0 0 2 2 4 --
Southern 3 4 9 19 32 9.9
Southern region 5 7 32 42 81 8.4
Total 23 45 252 224 521 10.9

2 Where there were fewer than five cases, a rate has not been calculated.
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Figure 4. Geographic distribution of invasive pneumococcal disease cases, 2017

Rate per 100,000

L] <o
] e-10
B 10-14
B 417
. H-
3’ D Rate not shown

Numbers represent notification count in DHB region.
Where fewer than five rates are not shown.
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In 2018 the highest rate of IPD was in Lakes DHB (22.8 per 100,000, 25 cases), followed
by Wairarapa (22.0 per 100,000, 10 cases), Whanganui (18.5 per 100,000, 12 cases) and
Northland (16.8 per 100,000, 30 cases) DHBs (Table 22 and Figure 5). Across the regions,
rates ranged from 8.8 in the Southern region to 19.0 per 100,000 in the Midland region

(Table 22).

Table 22. Number of cases of invasive pneumococcal disease by age group and rate per

District Health Board

Northland
Waitemata
Auckland
Counties Manukau
Northern region
Waikato

Lakes

Bay of Plenty
Tairawhiti
Taranaki

Midland region
Hawke's Bay
Whanganui
MidCentral

Hutt Valley
Capital & Coast
Wairarapa
Nelson Marlborough
Central region
West Coast
Canterbury
South Canterbury
Southern
Southern region
Total

2 Where there were fewer than five cases, a rate has not been calculated.
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100,000 population for each District Health Board, 2018

Cases by age group (years)

ll ages
11 18 30

Rate?

1 1 16.8
1 7 25 19 51 8.2
3 6 17 12 35 6.5
7 9 57 27 93 16.7
12 23 110 76 209 11.0
2 3 28 17 48 115
0 0 16 9 25 22.8
1 1 13 17 31 13.1
1 1 2 3 6 12.2
2 4 7 8 19 15.9
6 9 66 54 177 19.0
1 1 17 14 32 19.3
1 1 5 6 12 18.5
0 0 8 5 13 7.3
1 1 5 13 19 12.7
2 3 10 16 29 9.1
0 0 6 4 10 22.0
1 1 8 8 17 11.3
6 7 59 66 132 12.3
1 1 3 0 4 --
0 1 23 18 42 7.5
0 0 1 1 2 --
4 5 15 19 39 11.8
5 7 42 38 87 8.8
29 46 277 234 557 11.4
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Figure 5. Geographic distribution of invasive pneumococcal disease cases, 2018

Rate per 100,000

D Rate not shown

Numbers represent notification count in DHB region.
Where fewer than five rates are not shown.
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In 2019, the highest rate of IPD was in Whanganui DHB (20.7 per 100,000, 14 cases),

followed by Taranaki (17.1 per 100,000, 21 cases), Lakes (16.6 per 100,000, 19 cases),

and Hawkeods Bay (16. 1 p e rTablk@3andF@we 6). AdBossdhe s e s )
regions, rates ranged from 7.2 in the Southern region to 17.4 per 100,000 in the Midland

region (Table 23).

Table 23. Number of cases of invasive pneumococcal disease by age group and rate per
100,000 population for each District Health Board, 2019

District Health Board Cases by age group (years) el
il ges)
Northland 1 1 9 16 26 13.8
Waitemata 1 3 29 16 48 7.8
Auckland 7 10 22 9 41 8.4
Counties Manukau 6 8 41 18 67 11.9
Northern region 15 22 101 59 182 9.8
Waikato 4 7 14 23 44 10.3
Lakes 0 0 13 6 19 16.6
Bay of Plenty 1 2 17 17 36 14.2
Tairawhiti 0 0 4 0 4 —
Taranaki 1 2 7 12 21 17.1
Midland region 6 11 55 58 168 17.4
Hawke's Bay 0 2 20 6 28 16.1
Whanganui 0 0 8 6 14 20.7
MidCentral 1 1 4 12 17 9.3
Hutt Valley 1 3 11 4 18 11.6
Capital & Coast 0 2 17 4 23 7.3
Wairarapa 0 0 3 4 7 14.7
Nelson Marlborough 1 1 6 3 10 6.4
Central region 3 9 69 39 117 10.6
West Coast 0 0 0 4 4 --
Canterbury 1 1 16 17 34 6
South Canterbury 0 0 3 3 6 9.8
Southern 1 2 14 12 28 8.3
Southern region 2 3 33 36 72 7.2
Total 26 45 258 192 495 10.1

2 Where there were fewer than five cases, a rate has not been calculated.
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Figure 6. Geographic distribution of invasive pneumococcal disease cases, 2019

Rate per 100,000
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D Rate not shown

Numbers represent notification count in DHB region.
Where fewer than five rates are not shown.

Between 2016 and 2017, rates of IPD increased in two regions (Central Region increased
from 7.1 to 11.5; Midland Region increased from 10.9 to 19.33), decreased in one
(Northern Region from 12.6 to 10.2), and remained the same in one region (Southern: 8.4
in 2016 and 2017, respectively). In 2018, compared to 20167 2017, the annual incidence
rate in Southern Region continued to be stable (8.8 per 100,000), while Central and
Midland Regions continued to have elevated annual incidence rates (12.3 and 19.0 per
100,000, respectively). Northern Region in 2018 also experienced a small increase in
annual incidence rate (11.0 per 100,000), though it is still lower than the annual incidence
rate in 2016. Lastly, in 2019 Southern and Northern Regions experienced their lowest
recorded annual incidence rates (7.2 and 9.8 per 100,000, respectively), while annual
incidence rates in Central and Midland Regions began to again decrease to pre-2017
levels (10.6. and 17.4 per 100,000, respectively).
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SEROTYPE DISTRIBUTION

Table 24 shows, by age group, the number and proportion of the 490 isolates from culture-
positive IPD cases referred to ESR in 2017 caused by each of the serotypes included in
PCV7, PCV10 and PCV13, and any other serotypes.

The most common serotypes in 2017 were 19A (60 cases), 22F (35 cases), and 7F (30
cases). Of these, 7F and 19A are also covered by either PCV10 or PCV13 vaccines.

In the <2 years age group, four cases (20.0%) of IPD were due to a PCV13 serotype (the
childhood schedule vaccine changed to re-include PCV10 in mid-2017) (Table 24). Three
cases were serotype 3, and one case was serotype 4. See the IMMUNISATION STATUS

section for details of their immunisation. Only one case of IPD was due to a PCV10
(serotype 4) in the <2 years age group, and this case is assumed to be unvaccinated.

Among the 065 y@%i(ns139 of easeg wevewlpe,to 23PPV serotypes.
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