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Outline

Background

ÅARF & RHD epidemiology

Evidence for role of skin infections ςall results provisional 
until published

ÅRF Risk Factors study 

ÅGAS skin & throat infection progression study

ÅGAS skin & throat immune response study

Conclusions and Implication

ÅConclusions

ÅImplications



GAS disease

Diseases following GAS:
ÅSuperficial infection
Å Pharyngitis
Å Impetigo, Pyoderma

ÅInvasive diseases
Å Septicaemia
Å tƴŜǳƳƻƴƛŀΣ ƻǎǘŜƻƳȅŜƭƛǘƛǎΧ
Å Necrotising fasciitis

ÅToxin mediated diseases
Å Scarlet fever
Å Streptococcal toxic shock syndrome

ÅPost-streptococcal autoimmune sequelae
Å Acute rheumatic fever (ARF), Rheumatic heart disease (RHD)
Å Acute post-streptococcal glomerulonephritis (APSGN)



Methods for epidemiological analysis

ÅARF ςFirst hospitalisation, principal diagnosis = ICD-10: I00-I02, no 
previous admission for ARF or RHD (=method used by MoH)

ÅRHD ςFirst hospitalisation, principal diagnosis = ICD-10: I05-I09*, no 
previous admission for RHD. 

ÅRHD mortality ςUnderlying cause of death = ICD-10: I05-I09*

ÅDenominator populations ςFrom  linear interpolation  of census data 

*Exclude: I07, I08.2, I08.8 and I08.9, '3969', '3970',plus for people җсл years excludeI05.8, I05.9, I08.0, I08.1 and 
I08.3, '3949','3969'



ARF Cases by year, 1990-18

ARF first hospital admissions, range 91-201 pa

Average of 158 cases pa. 2010-18
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ARF cases by Age 

ARF average of 158 cases pa. 2010-18
81.0% <20 years of age (10.9 per 100,000),  Median age 12 years
Males 56.6% of cases
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ARF incidence rate by ethnicity & year

ARF incidence rate by major ethnic group & year, aged <20 years, 1993-2018  
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ARF incidence by ethnicity & deprivation

Incidence of ARF by ethnicity and deprivation (NZDep13) 

Aged <20 years, Average annual rate, 2010-18 
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RHD hospitalisations by age group

RHD average of 129 first hospitalisations pa. 2010-18

Median age 48 years, ~ half <50 years

Males 48.4% of cases
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RHD Mortality by age group

Average 53 deaths pa, 2010-16  
Median age 60 years, ~ half <60 years
Males 40.2% of cases
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NZ RF Risk Factors Study

ÅInvestigators:  Michael Baker, Jason Gurney, Jane Oliver, Nikki 
Moreland, Deborah Williamson, Nevil Pierse, Nigel Wilson, Tony 
Merriman, Teuila Percival, Colleen Murray, Catherine Jackson, 
Richard Edwards, Lyndie Foster Page, Florina Chan Mow, Jane Zhang, 
Barry Gribben, Diana Lennon 

ÅFunding: HRC partnership project grant (including MoH, Heart 
Foundation, Cure Kids)

ÅStage: Writing-up



Goal of Risk Factors Study

To identify modifiable risk factors for ARF to inform 
prevention policy & interventions

Proximal risk 
factors

Distal risks 
factors / 
Determinants

ARF/RHD



Risk Factors under investigation



Methods

Case-control study 

Å119 ARF cases (definite & probable) after excluding 19 cases that 
ŘƛŘƴΩǘ ƳŜŜǘ ŎŀǎŜ ŘŜŦƛƴƛǘƛƻƴ

Compared with:

Å357 closely matched controls (time, age, ethnicity, deprivation, DHB, 
gender) ie 3 per case



Methods

Data collection 

ÅQuestionnaire completed in a face-to-ŦŀŎŜ ƛƴǘŜǊǾƛŜǿ ōȅ aņƻǊƛ ŀƴŘ 
Pacific interviewers

ÅA subset of cases and controls also provided blood for additional 
testing, including ferritin, vitamin D, immunological markers,genetics; 
hair nicotine

ÅLinked data on dental health, previous hospitalisations, housing, 
schools attended

ÅHeight, weight, BMI from clinical records (cases) or NZHS records 
(controls)



Results: Proximal exposures 

Sore throat in 
previous 4 weeks

Case Control

n % n %

Yes 59 49.5 101 28.3

No 55 46.2 253 70.9

Don't Know 5 4.2 3 0.8

UCL LCL p

Conditional aOR 2.52 1.60 3.99 <0.0001

Conditional = analysis of case with 3 
matched controls
aOR = adjusted Odds Ratio, 
adjusted for matching variables of 
age, sex, ethnicity, deprivation, DHB



Results: Proximal exposures 

Skin infection in previous 4 
weeks

Case Control

n % n %

Yes 25 21.0 36 10.1

No 93 78.2 321 89.9

Don't Know 1 0.8 0 0.0

UCL LCL p

Conditional aOR 2.30 1.30 4.07 0.004

Skin infection  

without throat 

infection

UCL LCL p

Conditional aOR 1.25 0.50 3.09 0.631

Skin infection  with 

throat infection
UCL LCL p

Conditional aOR 13.13 2.88 59.96 0.009



Results: Proximal exposures 

Scabies in previous 4 weeks Case Control

n % n %

Yes 7 5.8 5 1.4

No 112 94.1 349 97.8

Don't Know 0 0 3 0.8

UCL LCL p

Conditional aOR 5.44 1.62 18.24 0.006

Skin infection  

without throat 

infection

UCL LCL p

Conditional aOR 1.25 0.50 3.09 0.631

Scabies infection  

without throat 

infection

UCL LCL p

Conditional aOR 7.22 0.50 105.1 0.148

Scabies infection  

with throat 

infection

UCL LCL p

Conditional aOR 8.41 0.55 129.6 0.127



Results: Household crowding

Bedroom deficit 
of one or more  
(Canadian 
National 
Occupancy 
Standard / CNOS)

Case Control

n % n %

0 bedroom deficit 86 72.4 320 89.7

1 Bedroom deficit 22 18.5 22 6.2

2 Bedroom deficit 7 5.9 13 3.6
3 or more 
Bedroom deficit 4 3.4 2 0.6

Conditional aOR 3.78 2.13 6.72 <0.0001

ARF association with all measures of household crowding:
Å Occupancy (people / house)
Å Density (people / room)
Å Crowding indices (CNOS)
Å Self-assessed crowding



Results: Bed sharing

Usually share a bed 
in the last 4 weeks?

Does anyone sleep 
in case/control's 
bed when they 
aren't using it (ΨƘƻǘ 
ōŜŘŘƛƴƎΩ)?

Case Control

n % n %

Yes 64 53.8 137 38.4

No 55 46.2 218 61.1

Don't Know 2 0.6

Conditional aOR 2.31 1.44 3.69 0.001

Case Control

n % n %

Yes 21 17.6 17 4.8

No 98 82.4 338 94.7

Don't Know

Conditional aOR 4.40 2.15 9.03 <0.0001



Results:  Housing tenure & quality

Housing tenure ς
proportion living in 
rental housing

Housing quality ς

!ǎǎƻŎƛŀǘƛƻƴ ǿƛǘƘ άǇƻƻǊ 
ƻǊ ǾŜǊȅ ǇƻƻǊέ ǾǎΦ 
average or better 
based on self-rating on 
5-point scale

Case Control

n % n %

Rental 93 78.2 225 63.0

Owned by 
occupant

16 13.5 100 28

5ƻƴΩǘ ƴƻǿ10 8.4 32 9

Conditional aOR 3.65 1.81 7.02 0.002

Case Control

n % n %

Poor,Very poor 31 26.0 24 6.7

Average or 

better
88 73.9 332 93

Don't Know 1 0.3

Conditional aOR 5.17 2.70 9.90 <0.0001




