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ABBREVIATIONS

Abbreviation

Cl Confidence interval

DNA Deoxyribonucleic acid

emm M protein gene

ESR Institute of Environmental Science and Research Ltd

GAS Group A streptococcus

HISO Health Information Standards Organisation

ICD-10-AM International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, Australian Modification

iIGAS Invasive group A streptococcal (infection)

IPL ESR Invasive Pathogens Laboratory

NHI National health index

NMDS National Minimum Dataset (hospital discharges)

NZDep2018 New Zealand index of deprivation 2018

PCR Polymerase chain reaction

RSV Respiratory syncytial virus
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SUMMARY

This report presents an overview of the epidemiology of invasive group A streptococcal
(IGAS) infection in New Zealand in 2023. Surveillance of iGAS infection is undertaken by
ESR, based on isolates sent to the ESR Invasive Pathogens Laboratory (IPL) from
diagnostic laboratories in New Zealand.

Key findings

Following the 2022/2023 iGAS increase in numerous high-income countries, there was
also an increase in the incidence of IGAS in New Zealand. In 2023, iGAS infections
rose to 10.9 cases per 100,000 population, compared with 4.8 per 100,000 in 2022 and
8.3 per 100,000 in 2019 (prior to the COVID-19 pandemic). This is the highest reported
rate since at least 2002.

In 2023, as in previous years, the highest incidence rates were among the youngest
(less than 1 year) and oldest (80 years and over) age groups, with rates of 25.0 and
35.9 per 100,000 population, respectively. However, the most notable increase in
incidence rates was among children aged 1-9 years, with a four-fold increase in 2023
compared with 2022 (from 2.5 to 9.9 per 100,000) and a three-fold increase compared
with the pre-COVID-19 pandemic year 2019 (from 3.0 to 9.9 per 100,000). This
increase among children is consistent with the 2022/2023 iGAS increase seen
overseas.

Pacific peoples and Maori were inequitably affected by iGAS infections with rates five
and three times higher than the European or Other ethnic group, respectively. The
higher incidence among Pacific peoples and Maori was seen for most age groups and
all NZDep2018 quintiles.

iIGAS infection was also strongly associated with socioeconomic deprivation; almost
two-thirds of iGAS cases lived in more deprived areas (NZDep2018 quintiles 4 and 5).
In 2023, 62 uniqgue emm types were characterised among iGAS isolates. emml1,
emm12, emm92, and emm89 were the most common, with emm1 and emm12
increasing sharply between 2022 and 2023. The same emm types were also common
in the 2022/2023 iGAS increase seen overseas.

Ongoing surveillance of iIGAS infection and molecular typing of isolates will be
important to continue to monitor trends in New Zealand.



INTRODUCTION

Invasive group A streptococcal (iGAS) infections are part of the spectrum of disease that
can be caused by the bacterium group A streptococcus (GAS), which includes necrotising
fasciitis, cellulitis, bacteraemia, pneumonia, puerperal sepsis, and toxic shock syndrome.
GAS also causes non-invasive diseases, such as pharyngitis, skin infections, and scarlet
fever. Additional sequelae of GAS infection include acute rheumatic fever and post
streptococcal glomerulonephritis. Together, invasive and non-invasive GAS diseases
account for considerable mortality and morbidity in New Zealand [1, 2].

From early to mid-2022, several high-income countries (including the United Kingdom,
France, Ireland, the Netherlands, Sweden, Canada, the United States, and Australia)
reported a marked increase in GAS and iGAS infections, especially among children aged
less than 10 years [3-7].

This report provides an overview of the epidemiology of iGAS infections in New Zealand in
2023.

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
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METHODS

In New Zealand, diagnostic laboratories refer iGAS isolates to the ESR Invasive Pathogens
Laboratory (IPL) for confirmation.

The following data was extracted from the ESR laboratory information system on
12 February 2024 for isolates collected between 1 January and 31 December 2023:

e national health index (NHI);

e age and sex;

¢ sample collection date;

e sample type (for example, blood, wound, tissue);
e symptoms, if available.

The NHI was used to obtain further information on cases, including ethnicity, New Zealand
Index of Deprivation 2018 (NZDep2018), and date of death (if applicable). In addition, NHIs
were used to obtain hospitalisation and diagnosis data (based on ICD-10-AM coding) from
the National Minimum Dataset (NMDS). Diagnosis codes were also used to identify cases
of invasive infection from non-sterile sites. The NMDS data was extracted on 4 March
2024.

Defining iGAS infections

Isolates that were included in this analysis were those collected by diagnostic laboratories
in New Zealand in 2023 which met the case definition of iGAS infection.

The iGAS infection case definition that we used is:

1. isolation of GAS from a normally sterile site (e.g., blood, cerebrospinal fluid, joint,
pleural, pericardial fluid) with or without evidence of severity;

OR

2. isolation of GAS from a non-sterile site with evidence of severity (e.g., streptococcal
toxic-shock syndrome, necrotising fasciitis, meningitis or death).

The following ICD-10-AM codes were used to confirm whether GAS isolated from a non-
sterile site met condition 2:

o A40.0 (sepsis due to streptococcus, group A)
o A48.3 (toxic shock syndrome)
e M72.6 (necrotising fasciitis)

e 085 (puerperal sepsis)

Population rates

All rates presented in this report are crude rates.

The 2023 mid-year population estimates from Statistics New Zealand were used to
calculate the incidence rates.

= / s / R Invasive group A streptococcal infection in New Zealand, 2023
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All rates are presented as the number of cases per 100,000 population. Rates have not
been reported where there were fewer than five cases in any category as this produces
unstable rates.

Ethnicity

Prioritised ethnicity is used in this report. Level 1 ethnicity is used with ethnicity prioritised in
the following order: Maori, Pacific peoples, Asian, and European or Other. For more detail
on classification refer to the HISO Ethnicity Data Protocols [8].

Level 2 prioritised ethnicity is used to further describe the distribution of ethnicities in the
Pacific peoples ethnic group. These are prioritised in the following order: Tokelauan, Fijian,
Niuean, Tongan, Cook Island Maori, Samoan, and Other Pacific Peoples.

The incidence rates for level 1 ethnic groups were calculated by applying the ethnic
proportions for the 2018 estimated resident population to the 2023 mid-year population
estimates.

Socio-economic deprivation

The NZDep2018 is used to measure socio-economic deprivation. NZDep2018 is derived
from a weighted combination of nine variables from the 2018 census, each reflecting a
different aspect of material and socioeconomic deprivation [9]. The deprivation score is
calculated for each geographical mesh block in New Zealand.

This report presents NZDep2018 by quintiles, where quintile 1 represents the least
deprived areas and quintile 5 the most deprived areas.

The denominator data used to determine disease rates for NZDep2018 categories is based
on the proportion of people in each NZDep2018 category from the usually resident 2018
census population.

30-day mortality rate

Mortality due to iGAS infection was estimated by reviewing deaths that occurred within 30
days of sample collection.

The 30-day mortality rate was calculated by dividing the number of cases who died within
30 days of sample collection by the total number of cases in a given year. If a sample
collection date was not provided, the date the sample was received at ESR was used. This
measure is used as a proxy for iGAS mortality. Since the associated death may not have
been due to the iGAS infection, these results should be interpreted with caution.

emm typing

Diagnostic laboratories identify GAS isolates by culture following receipt of clinical samples.
The diagnostic laboratories send isolates that meet the iGAS criteria to the ESR IPL for
emm typing. Molecular typing is performed by polymerase chain reaction (PCR) and
deoxyribonucleic acid (DNA) sequencing of the emm gene (method described by Beall et al

[10]).

emm type diversity

The Simpson’s reciprocal index was used to estimate iGAS strain diversity [11, 12].

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
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IGAS INFECTION IN NEW ZEALAND

There were 568 iGAS isolates referred to ESR in 2023. Table 1 summarises the number of

isolates by sample site. Similar to previous years, almost all of the isolates (541/568,

95.2%) were from a sterile site, and the majority of these (508/541, 93.9%) were from blood
cultures. Only a small proportion (4.8%) of isolates from iGAS infection cases were from

non-sterile or unknown body sites.

Table 1. Invasive GAS isolates by sample site, 2023

Isolate site Number of isolates

Blood 508 89.4
Bone and Joints 23 4.0
Sterile site
Body fluids 10 1.8
Total 541 95.2
Non-sterile or unknown site 27 4.8
Total number of isolates 568 100
= / s / Invasive group A streptococcal infection in New Zealand, 2023
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Incidence of iIGAS infection in New Zealand

There was an increase in the incidence of iGAS infections in 2023, with a rate of 10.9 per
100,000 (568 cases), compared with 4.8 per 100,000 (244 cases) in 2022 (Figure 1). This
is the highest annual rate reported since at least 2002. Between 2014 and 2019, rates of
iGAS infection fluctuated and ranged between 7.0 and 9.4 per 100,000 in 2011. No
changes in isolate referral criteria have occurred between 2002 and 2023. A decrease in
iIGAS infections occurred in 2020-2022 coinciding with the COVID-19 pandemic years.

Figure 1. Incidence of iGAS infections in New Zealand, 2014-2023
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Figure 2 shows that there is no clear seasonal pattern for iGAS infection in New Zealand. In
2023, the highest number of cases was reported in August (59 cases).

Figure 2. Number of iGAS infections by month of sample collection, 2018-2023
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Incidence of iIGAS infection by age group

Infants aged less than 1 year, and adults aged 80 years and over had the highest rates of
iGAS infection in 2023 (25.0 and 35.9 per 100,000 respectively).

Among children aged 1-9 years, there was a four-fold increase in the incidence of iGAS
infections in 2023, compared with 2022 (from 2.5 to 9.9 per 100,000), and a three-fold
increase compared with 2019 (from 3.0 to 9.9 per 100,000) (Figure 3). In comparison, iGAS
infection rates for infants aged less than 1 year and adults aged 70 years and over more
than doubled compared with 2022 (11.7 to 25.0 per 100,000, and 12.9 to 27.5 per 100,000
respectively), but were similar to rates in 2019 (25.2 and 26.5 per 100,000 respectively).

Figure 3. iGAS infection rates by age group, 2018-2023
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As in previous years, males had a higher rate of iGAS infection than females (11.8 and 9.9
per 100,000 respectively).
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Incidence of iIGAS infection by ethnicity

Ethnicity was recorded for all 568 iGAS infections in 2023. Pacific peoples experienced the
highest rate of iGAS infection (37.5 per 100,000), followed by Maori (20.1 per 100,000).
Compared with 2022, iGAS infection rates increased across all ethnic groups, and this
increase was highest among Pacific peoples and Maori (Figure 4). Table 2 in the appendix
shows iGAS infections by ethnicity for 2018—2023.

Figure 4. iGAS infection rates by prioritised ethnicity, 2018-2023
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Samoan and Tongan are the largest Pacific ethnic groups in New Zealand. Of the 130
iGAS infections among Pacific peoples in 2023, most were Samoan (60 cases), followed by
Tongan (32 cases), Cook Islands Maori and Fijian (12 cases each) and Niuean (7 cases).
The remaining cases were identified as Other Pacific peoples (5 cases), or Pacific not
further defined (1 case).

Figure 5 shows iGAS infection rates by age group and ethnicity in 2023. Pacific peoples
had the highest rates among all age groups. Pacific peoples aged 60 years and over had
the highest rate overall (132.6 per 100,000).

Figure 5. iGAS infection rates by age and prioritised ethnicity, 2023
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Incidence of iIGAS infection by socioeconomic deprivation

An NZDep2018 quintile could be assigned for 98.4% (559/568) of iGAS infections. The rate
of iIGAS infection increased with increasing socioeconomic deprivation, from 6.4 per
100,000 in quintile 1 to 21.2 per 100,000 in quintile 5; a more than three-fold increase
(Table 3). Almost two-thirds (62.7%) of iGAS infections were in people living in the most
deprived quintiles (NZDep2018 quintiles 4 and 5).

An increase in iGAS infection with increasing deprivation was seen among the Maori and
European or Other ethnic groups. However, the Pacific peoples and Asian ethnic groups
saw the highest rates in NZDep2018 quintile 4 (Figure 6). Across all NZDep2018 quintiles,
Pacific peoples had the highest rate, followed by Maori.

Figure 6. iGAS infection rates by prioritised ethnicity and NZDep2018 quintile, 2023
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Incidence of iIGAS infection by health district

The health district was known for 98.2% (558/568) of iGAS infections in 2023. Lakes

(19.2 per 100,000), Tairawhiti (19.0 per 100,000), Counties Manukau (18.9 per 100,000)
and Taranaki (15.5 per 100,000) districts had the highest rates of iGAS infection (Figure 7).
Table 4 shows iGAS infection rates by health district for 2018—-2023.

Figure 7. iGAS infections by health district, 2023
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30-day mortality

In 2023, there were 80 deaths that occurred within 30 days of collection of an IGAS sample.
The 30-day mortality rate for iGAS infections in 2023 was 14.1%, compared with the 2017—-
2022 average of 10.5%.

The 30-day mortality rate increased with age, with the highest rate among those aged 80
years and over (33.8%), followed by those aged 70-79 years (23.1%). There were no
deaths reported for infants aged less than 1 year, and young people aged 10-14 and 15—
19 years within 30 days of sample collection (Figure 8).

Figure 8. 30-day mortality rate for iGAS infection by age group, 2023
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Minor differences were seen in the 30-day mortality rate by ethnicity. The mortality rate was
15.8% for the European or Other ethnic group, 14.5% for Maori, and 13.1% for Pacific
peoples. Those of Asian ethnicity had the lowest mortality rate at 6.8%.
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emm type distribution

emm typing was carried out on all 568 iIGAS isolates received by the IPL in 2023. There
were 62 emm types associated with iGAS infections in New Zealand in 2023. This is
compared with 47 different emm types in 2022, 37 emm types in 2021, and 51 emm types
in 2020.

The most common emm types were emm1 and emm12, accounting for 15% of isolates
each. Both emm1 and emm12 increased sharply from 2022 to 2023. In contrast, emm114,
which has been the dominant strain since 2019, decreased in 2023 (Figure 9). Table 5 in
the Appendix shows the number of iGAS infections by emm type from 2018 to 2023.

Figure 9. Number of iGAS infections among the 10 most common emm types, 2018-2023
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In 2023, the Simpson’s reciprocal index was 15.81 (95% Confidence Interval (Cl): 15.80—
15.81), suggesting a moderate diversity of emm types. Between 2018 and 2023, there has
been an overall decreasing trend in the diversity of emm types (Table 6).

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
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DISCUSSION

IGAS infections increased in New Zealand in 2023, mirroring the 2022/2023
increase overseas

There was a sharp increase in the incidence of iGAS infections between 2022 and 2023
(from 4.8 to 10.9 per 100,000), following a period of low incidence during the COVID-19
pandemic. The incidence of iGAS infections in 2023 is the highest reported in New Zealand
in more than 20 years. Between 2002 and 2022, iGAS infection rates ranged from 3.8 per
100,000 in 2002 to 9.3 per 100,000 in 2011 [13].

This increase in iIGAS infections follows the 2022/2023 iGAS increase seen in high income
countries (including in the United Kingdom, France, Ireland, the Netherlands, Sweden,
Canada, the United States and Australia [3-7]), which coincided with the easing of
pandemic restrictions. While higher case numbers continue to be seen in a number of
countries, including parts of Canada and Australia [14-16], in the United Kingdom, iGAS
infections have decreased but remain higher than pre-pandemic levels [17].

The drivers of the increase in iGAS infections in New Zealand and overseas remain
unclear. A possible explanation is that low exposure to GAS and predisposing illnesses due
to COVID-19 pandemic measures may have reduced immunity to GAS, particularly among
children. Increased population mixing and a rise in predisposing viral illnesses (e.g.,
respiratory viruses or varicella zoster) post-pandemic have also been theorised to
contribute to this increase [6, 18].The delay in the increase in iGAS infections in New
Zealand may be due to the removal of COVID-19 restrictions in New Zealand occurring
later than many other countries, and/or delayed introduction of iGAS strains that were
common in the iGAS increase overseas.

No clear seasonal pattern was seen in iGAS infection 2023, similar to previous years. This
is in contrast to some other temperate climates, where GAS and iGAS infections typically
peak in winter and early spring, coinciding with increases in respiratory infections, including
influenza and respiratory syncytial virus (RSV) [19, 20].

IGAS increases were most notable among children

In 2023, iGAS infections followed a U-shaped curve, with those aged less than 1 year and
80 years and over having the highest rates. The largest increases compared with the pre-
pandemic era were among children aged 1-9 years; this is consistent with reports from a
number of countries during the 2022/23 iGAS increase where an increase in paediatric
infections was noted [18, 21-23].

Inequities in iIGAS infections persist

As in previous years, ethnic inequities were seen in overall rates, with rates among Pacific
peoples five times higher than European or Other, and rates among Maori three times
higher. Pacific peoples and Maori had the highest rates across all NZDep2018 quintiles and
most age groups. These disparities are similar to ethnic inequities reported internationally,
with iGAS infections disproportionally affecting Indigenous peoples and other ethnic
minorities [24-26].
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Socioeconomic deprivation continues to be strongly associated with iGAS infection. Almost
two-thirds of iIGAS infections are reported among people living in areas with higher
socioeconomic deprivation (quintiles 4 and 5).

emml and emm12 increased sharply to become the dominant emm types in 2023

In 2023, the most dominant emm types were emm1, emm12, and emm92, with the
prevalence of emm1 and emm12 increasing sharply from 2022 to 2023. The 2022/23 iGAS
increase overseas shows a similar distribution, with emm1 and emm12 identified as the
dominant emm types in the United Kingdom [7], the Netherlands [21], Australia [22], Italy
[27], the United States [23], Denmark [28], and France [6]. A number of studies highlight
emml as a major contributor to the iGAS increase [28, 29]. In particular, the M1UK strain
has gained considerable attention in the context of the 2022/2023 iGAS increase, given its
increasing prevalence, higher virulence, and emm1’s association with more severe
infection than other genotypes [28, 30, 31]. M1UK was the most prevalent variant during
the 2022/23 winter season in both England and Australia and accounted for 31% of all
cases under 15 years in England [18, 29].

The Simpson'’s reciprocal index in 2023 was 15.8 and, considering the 62 emm types
characterised in 2023, this suggests there were some dominant emm types combined with
a reasonable level of strain diversity. The 2023 index is slightly lower than that reported in a
2018-2019 sample of school-aged children with GAS infections in Auckland (20.2; 95%CI:
16.6—23.8) [32], and falls within the range reported in a recent study that examined GAS
emm type diversity in low- and high-income settings [33]. Overall, there has been a slight
decline in emm type diversity since 2018.

The 30-day mortality rate increased in 2023, rising from an average rate of 10.5% in 2017-
2022 to 14.8% in 2023. Higher case fatality rates were reported in some countries during
the 2022/2023 iGAS increase, including Canada [34], and Ireland [35]. It has been
postulated that the dominance of emm1 GAS drove the rise in mortality observed in
multiple high-income countries in 2022/2023 [33, 34]. The shift in emm types in New
Zealand in 2023 may have contributed to the increase in the 30-day mortality rate seen
amongst iGAS infection cases. While further research is needed to better understand the
distribution of M1UK in New Zealand, M1UK was detected in New Zealand as early as
2018 [20].

Whole genome sequencing information was not available for our 2023 surveillance data,
therefore the prevalence and distribution of M1UK in New Zealand has not been described
in this report.

Data interpretation and limitations

There are a few notable limitations to the data used in this report. Firstly, iGAS is currently
not a notifiable disease in New Zealand, and surveillance relies on voluntary referral of
isolates to ESR. An audit of iGAS isolates referred to the ESR IPL in 2022 found that 84%
of isolates identified by participating laboratories were referred to ESR and that the current
surveillance system underestimates the burden of iGAS infection in New Zealand [13].
Following the audit, the findings were shared with laboratories with a reminder to refer
samples to ESR. This may have changed referral patterns for isolates to ESR in 2023 and
could affect trend data. Later in 2024 iGAS infection will become a notifiable disease, which
will likely increase iIGAS reporting.

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
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The ethnic-specific population estimates were based on the 2018 census population and
adjusted for any undercounting by Statistics New Zealand using information from multiple
sources. Despite these efforts to adjust population estimates and impute missing ethnicity
data, research suggests that undercounts of Pacific and Maori populations remain [36]. NHI
data are also known to undercount both Maori and Pacific peoples. Together, these
limitations affect the quality and reliability of our Maori and Pacific population data and
therefore the estimates of iGAS incidence in these groups [37]. Additionally, reliable and
up-to-date population denominators for L2 Pacific ethnicities were not available [36],
precluding the ability to calculate incidence rates for these groups.

Finally, whole genome sequencing data was not available as part of our surveillance data.
Therefore, we were unable to describe the distribution of the iGAS M1UK lineage.
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CONCLUSION

There was an increase in iGAS infections in New Zealand in 2023, with the highest annual
rate seen in more than 20 years, at 10.9 per 100,000. iGAS rates were highest among the
youngest (less than 1 year) and oldest (80 years and over) age groups. While iGAS
infections increased across all age groups, the increase was most notable among those
aged 1-4 and 5-9 years compared with the pre-COVID-19 pandemic era. Additionally, an
increase in the 30-day mortality rate was seen in 2023. In 2023, emm1 and emm12 were
the most common emm types. These trends are consistent with those reported during the
2022/2023 iGAS increase overseas.

Inequities continue to be experienced by Maori and Pacific peoples. Given the high and
increasing number of iIGAS infections seen in 2023, continued surveillance of iIGAS
infections, alongside efforts to address systemic and health care access issues, remain
important. The upcoming change to make iGAS notifiable will improve the completeness of
reporting and data collection for iGAS infection surveillance in New Zealand.

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
Page 16 INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED ~ wem



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

REFERENCES

Institute of Environmental Science and Research Ltd (ESR), Invasive group A streptococcal infection
in New Zealand, 2016. 2017, ESR.

Williamson, D.A., N.J. Moreland, and S. Jack, Invasive Group A Streptococcal Infections in
Indigenous New Zealanders With Type 2 Diabetes. Clin Infect Dis, 2016. 63(9): p. 1268-1269.
Centers for Disease Control and Prevention. ABCs Bact Facts Interactive Data Dashboard. 2023;
Available from: https://www.cdc.gov/abcs/bact-facts-interactive-dashboard.html.

The Centers for Disease Control and Prevention (CDC), Increase in invasive group A Strep
infections, 2022-2023. 2022.

Australian Government Department of Health and Aged Care. National Communicable Disease
Surveillance Dashboard. 2023; Available from: https://nindss.health.gov.au/pbi-dashboard/.
European Centre for Disease Prevention and Control. Communicable Disease Threat Report, Week
50. 2022; Available from: https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-
Disease-Threats-Report-2022W50.pdf.

UK Health Security Agency. Group A streptococcal infections: first update on seasonal activity in
England, 2022 to 2023. 2023; Available from: https://www.gov.uk/government/publications/group-a-
streptococcal-infections-activity-during-the-2022-to-2023-season.

Te Whatu Ora- Health New Zealand. HISO 10001:2017 Ethnicity Data Protocols. 2017; Available
from: https://www.tewhatuora.govt.nz/health-services-and-programmes/digital-health/data-and-
digital-standards/approved-standards/identity-standards/.

University of Otago Wellington. Socioeconomic Deprivation Indexes: NZDep and NZiDep,
Department of Public Health. 2022; Available from:
https://www.otago.ac.nz/wellington/departments/publichealth/research/hirp/otago020194.html.
Beall, B., R. Facklam, and T. Thompson, Sequencing emm-specific PCR products for routine and
accurate typing of group A streptococci. J Clin Microbiol, 1996. 34(4): p. 953-8.

Smeesters, P.R., et al., Differences among group A streptococcus epidemiological landscapes:
consequences for M protein-based vaccines? Expert Rev Vaccines, 2009. 8(12): p. 1705-20.
Grundmann, H., S. Hori, and G. Tanner, Determining confidence intervals when measuring genetic
diversity and the discriminatory abilities of typing methods for microorganisms. J Clin Microbiol,
2001. 39(11): p. 4190-2.

Institute of Environmental Science and Research Ltd (ESR), Invasive group A streptococcal infection
in New Zealand, 2017-2022. 2023, ESR: Porirua, New Zealand.

British Columbia Centre for Disease Control. Infections from invasive group A streptococcal bacteria
remain higher than usual among children in B.C. 2024; Available from:
http://www.bccdc.ca/about/news-stories/stories/2024/invasive-group-a-streptococcal-infections-
update.

Canadian Broadcasting Corporation (CBC). Cases of invasive group A strep are rising across the
country. Here's what you need to know. 2024; Available from:
https://www.cbc.ca/news/health/invasive-group-a-strep-what-you-need-to-know-1.7101638.
Governmen of South Australia. Increase in naotifications of invasive group A streptococcal disease.
2024; Available from:
https://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/public+health/a
lerts/health+alerts/increase+in+notifications+of+invasive+group+a+streptococcal+disease.

UK Health Security Agency, Group A streptococcal infections: first update on seasonal activity in
England, 2023 to 2024. 2024.

Guy, R, et al., Increase in invasive group A streptococcal infection naotifications, England, 2022.
Euro Surveill, 2023. 28(1).

Lamagni, T.L., et al., Epidemiology of severe Streptococcus pyogenes disease in Europe. J Clin
Microbiol, 2008. 46(7): p. 2359-67.

Turner, C.E., Can group A streptococcus infections be influenced by viruses in the respiratory tract?
Lancet Infect Dis, 2023. 23(2): p. 142-144.

de Gier, B, et al., Increase in invasive group A streptococcal (Streptococcus pyogenes) infections
(iIGAS) in young children in the Netherlands, 2022. Euro Surveill, 2023. 28(1).

Abo, Y.N., et al., Increase in invasive group A streptococcal disease among Australian children
coinciding with northern hemisphere surges. Lancet Reg Health West Pac, 2023. 41: p. 100873.
Aboulhosn, A., et al., Increases in group A streptococcal infections in the pediatric population in
Houston, TX, 2022. Clin Infect Dis, 2023. 77(3): p. 351-4.

Wright, C.M., K. Langworthy, and L. Manning, The Australian burden of invasive group A
streptococcal disease: a narrative review. Intern Med J, 2021. 51(6): p. 835-844.

= / s / R Invasive group A streptococcal infection in New Zealand, 2023
=] INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED Page 17


https://www.cdc.gov/abcs/bact-facts-interactive-dashboard.html
https://nindss.health.gov.au/pbi-dashboard/
https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-Disease-Threats-Report-2022W50.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-Disease-Threats-Report-2022W50.pdf
https://www.gov.uk/government/publications/group-a-streptococcal-infections-activity-during-the-2022-to-2023-season
https://www.gov.uk/government/publications/group-a-streptococcal-infections-activity-during-the-2022-to-2023-season
https://www.tewhatuora.govt.nz/health-services-and-programmes/digital-health/data-and-digital-standards/approved-standards/identity-standards/
https://www.tewhatuora.govt.nz/health-services-and-programmes/digital-health/data-and-digital-standards/approved-standards/identity-standards/
https://www.otago.ac.nz/wellington/departments/publichealth/research/hirp/otago020194.html
http://www.bccdc.ca/about/news-stories/stories/2024/invasive-group-a-streptococcal-infections-update
http://www.bccdc.ca/about/news-stories/stories/2024/invasive-group-a-streptococcal-infections-update
https://www.cbc.ca/news/health/invasive-group-a-strep-what-you-need-to-know-1.7101638
https://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/public+health/alerts/health+alerts/increase+in+notifications+of+invasive+group+a+streptococcal+disease
https://www.sahealth.sa.gov.au/wps/wcm/connect/public+content/sa+health+internet/public+health/alerts/health+alerts/increase+in+notifications+of+invasive+group+a+streptococcal+disease

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Close, R.M. and J.B. McAuley, Disparate Effects of Invasive Group A Streptococcus on Native
Americans. Emerg Infect Dis, 2020. 26(9): p. 1971-1977.

Tyrrell, G.J., et al., Increasing Incidence of Invasive Group A Streptococcus Disease in First Nations
Population, Alberta, Canada, 2003-2017. Emerg Infect Dis, 2021. 27(2): p. 443-451.

Mangioni, D., et al., Increase in invasive group A streptococcal infections in Milan, Italy: a genomic
and clinical characterization. Front Microbiol, 2023. 14: p. 1287522.

Johannesen, T.B., et al., Increase in invasive group A streptococcal infections and emergence of
novel, rapidly expanding sub-lineage of the virulent Streptococcus pyogenes M1 clone, Denmark,
2023. Euro Surveill, 2023. 28(26).

Davies, M.R., et al., Detection of Streptococcus pyogenes M1(UK) in Australia and characterization
of the mutation driving enhanced expression of superantigen SpeA. Nat Commun, 2023. 14(1): p.
1051.

Alcolea-Medina, A., et al., The ongoing Streptococcus pyogenes (Group A Streptococcus) outbreak
in London, United Kingdom, in December 2022: a molecular epidemiology study. Clin Microbiol
Infect, 2023. 29(7): p. 887-890.

Lassoued, Y., et al., Unexpected Increase in Invasive Group A Streptococcal Infections in Children
After Respiratory Viruses Outbreak in France: A 15-Year Time-Series Analysis. Open Forum Infect
Dis, 2023. 10(5): p. ofad188.

Lacey, J.A., et al., A worldwide population of Streptococcus pyogenes strains circulating among
school-aged children in Auckland, New Zealand: a genomic epidemiology analysis. Lancet Reg
Health West Pac, 2024. 42: p. 100964.

Bah, S.Y., et al., Genomic Characterization of Skin and Soft Tissue Streptococcus pyogenes
Isolates from a Low-Income and a High-Income Setting. mSphere, 2023. 8(1): p. €0046922.

British Columbia Centre for Disease Control. Invasive Group A Streptococcal Disease in British
Columbia. Epidemiological Summary. January 1 2013 to June 30, 2023. 2023; Available from:
http://www.bccdc.calresource-
gallery/Documents/BC%20iGAS%202023%20Epi%20Summary%20Final.pdf.

Health Protection Surveillance Centre (HPSC). Report on invasive Group A streptococcal (iGAS)
infections in Ireland: updated 28th August 2023. 2023; Available from:
https://www.lenus.ie/bitstream/handle/10147/641238/HPSC%20iGAS%20Update%2020230927.pdf?
sequence=1&isAllowed=y.

Sonder, G.J.B., et al., Selective under-representation of Pacific peoples in population estimates for
health indicator measurements in Aotearoa New Zealand misinforms policy making. BMC Public
Health, 2024. 24(1): p. 564.

McLeod, M., et al., Considerations for Maori Data Analyses. 2023.

Invasive group A streptococcal infection in New Zealand, 2023 = / s / R
Page 18 INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED ~ wem


http://www.bccdc.ca/resource-gallery/Documents/BC%20iGAS%202023%20Epi%20Summary%20Final.pdf
http://www.bccdc.ca/resource-gallery/Documents/BC%20iGAS%202023%20Epi%20Summary%20Final.pdf
https://www.lenus.ie/bitstream/handle/10147/641238/HPSC%20iGAS%20Update%2020230927.pdf?sequence=1&isAllowed=y
https://www.lenus.ie/bitstream/handle/10147/641238/HPSC%20iGAS%20Update%2020230927.pdf?sequence=1&isAllowed=y

APPENDIX

Table 2. Number of cases and rate of iGAS infection by prioritised ethnicity,

2018-2023

’ 2020 2023
Ethnic group

Cases Rate?! ‘Cases ‘Rate1 Cases |Rate!

Maori
Pacific 97 29.3 81 24.2 67 19.7 39 11.3 54 15.6 130 37.5
Asian 22 3 19 2.5 12 1.6 11 1.4 10 1.3 44 5.6
European/Other 207 6.9 174 5.7 100 3.2 99 3.1 90 2.9 222 6.9
Unknown 8 7 6 7
Total 461 9.4 414 8.3 282 55 228 4.5 244 4.8 568 10.8

! Rate per 100,000 population.

Table 3. Number of cases and rate of iGAS infection by prioritised ethnicity and
NZDep2018 quintile, 2023

European or

NZDep2018 quintile Other

Cases | Rate!
1 (least deprived) 9 8.0 37 5.3 8 124 3 20.2 57 6.4
2 2 15 42 6.4 16 18.7 5 21.9 65 7.2
3 8 53 39 6.3 23 20.1 11 30.8 81 8.8
4 14 9.2 54 9.7 42 24.2 39 64.1 149 15.8
5 (most deprived) 9 7.7 47 13.0 81 24.6 70 41.1 207 21.2

! Rate per 100,000 population.
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Table 4. Number of cases and rate of iGAS infection by health district, 2018-2023

2018 2019 2020 2021 2022 2023
Health district

Northland 22.1 185 13 7
Waitemata 40 65 44 7.0 31 49 17 | 27 22 | 35 48 74
Auckland 56 11.4 37 | 7.4 26 51 30 6.0 23 48 58 11.8
l\cﬂ‘;::t;z 106 187 88 152 78 131 3B 58 44 73 118 189
Waikato 3B 83 3% 84 21 48 22 49 19 | 42 34 74
Lakes 9 79 22 | 191 7 60 8 68 7 59 23 | 19.2
Bay of Plenty 11 44 26 | 10.1 18 68 23 85 24 87 35 125
Tairawhiti 9 182 5 100 8 157 6 | 117 4 . 10 190
Hawke's Bay 17 99 6 92 20 | 111 13 72 12 66 19 103
Taranaki 15 12.4 15 | 12.2 9 72 9 71 0 - 20 155
MidCentral 14 77 8 43 7 37 9 48 3 - 22 | 114
Whanganui 8 120 6 89 3 - 2 - 9 129 8 114
Capital & Coast 15 4.7 15 4.7 7 2.2 4 - 12 3.7 20 6.1
Hutt Valley 5 | 32 10 6.4 6 38 2 - 4 . 23 142
Wairarapa 2 - 1 - 1 - 0 - 2 - 1 -
Ejjggrough 12 77 3 - 1 - 8 49 1 . 15 9.0
West Coast 0 - 1 - 0. - 0 - 0 - 4 -
Canterbury 34 61l 24 42 17 29 g | 22 17 29 46 76
i‘;‘;ﬂ;rbuw 10 16.4 5 82 1 . 0 . 0 . 6 95
Southern 19 56 11 | 3.2 5 14 8 23 10 29 24 6.7

! Rate per 100,000 population. Where there were fewer than five cases in any category, a rate has not been calculated.
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Table 5. Number of iGAS infections by emm type, 2018-2023

2018 2019 2020 2021 2022 2023
1 76 40 17 5 3 87

12
92
41
114
89
75
101
95
76
108
53
58
82
103
77
81
22
44
91
49

28
65
86
112
116

59
100
25
68

110
71
33
99
109
197

*emm types with less than two cases in 2023 have not been included in the table
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Table 6. Simpson’s reciprocal index, 2018-2023

Simpson’s reciprocal index (95% ClI)

2018 20.54 (20.53-20.55)
2019 16.97 (16.96-16.98)
2020 15.60 (15.58-15.61)
2021 16.74 (16.73-16.76)
2022 17.68 (17.67-17.69)
2023 15.81 (15.80-15.81)
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