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RF mortality, USA

Gordis L. The virtual disappearance of rheumatic fever in the United States: lessons in the rise and fall of 
disease. T Duckett Jones Memorial Lecture. Circulation (1985) 72:1155-1162



Global RHD burden:
GBD estimates

1990 2015 % change

Prevalence 30,344,900 33,438,800 +10.2%

DALYs 12,720,900 10,513,200  -17.4%

Deaths 347,500 319,400 - 8.1%

Unpublished

Watkins et al, New Engl J Med, in press 2017



The bleak reality of RHD in low income 
countries: The REMEDY study

Zuhlke et at, Circulation 2016





Progression of RHD diagnosed in Indigenous Australian 
children, NT 1999-2012.

Cannon et al. Rheumatic 

Heart Disease Severity, 

Progression and Outcomes: A 

Multi‐State Model. JAHA. 

2017;6:e003498
• At diagnosis, 16.2% were severe, 27.2% moderate and 56.6% mild.

• Severe; 50% had surgery within 2 years, and 10% were dead within 

6 years of their diagnosis. 

• Moderate; 29% progressed to severe within 10 years, comprising 15% 

requiring surgery.

• Mild: 10% progressed to severe within 10 years.
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~20,000 children randomised, ~87,000 person-years

Analysis A 

(1956/65 Jones Criteria):

24 cases v 29 cases: IRR: 0.79, 95%CI: 0.41–1.52, P= 0.47

Analysis B: 

Included 8 additional cases (5 monoarthritis with NSAIDs, 3 with echo proven 

subclinical carditis) and excluded 2 cases (indolent carditis and HepB)

26 cases v 33 cases: IRR: 0.72, 95% CI: 0.40 –1.30, P=0.27

?underpowered (20-30% reduction but powered for 60%)



Effectiveness of Population-based 

Primary Prevention of Acute 

Rheumatic Fever – Evaluation of a 

National Programme

6th June 2016

Dr. Susan Jack 
Institute for Environmental Science & Research Ltd and Centre for 

International Health, University of Otago, New Zealand 



Total first episode RF hospitalization rates by year
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Effectiveness analysis findings 2012–2015
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Benzathine penicillin G

Wood, H., A. Feinstein, A. Taranta, J. et al (1964). "Rheumatic fever in children and adolescents. III. comparative 
effectiveness of three prophylaxis regimes in preventing streptococcal infections and rheumatic recurrences." Annals 
of Internal Medicine 60(2): 31-46.





Penicillin – existing supplies

Zaher J Pharm Med 1992



Penicillin – new formulation

Kaplan et al, J Pediatr 1989



Reformulation of BPG
Goal: To develop a safe, effective reformulation of long-acting 
penicillin that encourages adherence to secondary prophylaxis

BPG Pharmacokinetics

Development of an optimal dosing 
strategy to ensure full protection from 

recurrence of ARF

BPG Quality, Safety, and Supply 

Determine if current BPG supplies contain enough penicillin to protect patients against 
GAS colonisation. It will also help mitigate concerns about the safety of BPG, thus 

encouraging adherence

Reformulation 
Preferences

Creation of a formulation based 
on patient and healthcare 
provider preferences, thus 

encouraging treatment 
adherence 

AdherenceEffectiveness Safety

BPG Pharmacovigilance

Distinguish true anaphylaxis from syncopal
episodes and other localised AE’s to ensure 

prophylaxis programs are not disrupted



Tools to Assess and Advance 
Group A Streptococcus Vaccines
Professor John Fraser
Dean of the Faculty of Medical and Health 
Sciences
University of Auckland, New Zealand



CANVAS: international collaboration to accelerate 
development of a GAS vaccine
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Preparing for a GAS vaccine: 3 key deliverables 
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GAS strain repository
• Comprehensive assessment of regional GAS strain epidemiology 

(emm-typing, whole genome sequencing)
1

GAS assay development
• Development of a robust assay to assess GAS vaccine efficacy2

Economic evaluation
• Health economics analysis of GAS vaccine cost3

Clinical development strategy for GAS vaccine candidate



WHO is re-prioritising GAS vaccines

• PDVAC (WHO) has 
re-prioritised GAS vaccines

• CANVAS tools to assist 
GAS vaccine development 
will be publicly available

PDVAC, Product Development for Vaccines Advisory Committee 
MacLennan CA, Saul A. Proc Natl Acad Sci U S A. 2014;111:12307-12. 
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28%
Dengue, diarrhoeal, 
kinetoplastids, 
bacterial pneumonia 
and meningitis, 
helminths, Salmonella

71%
HIV/AIDS, malaria, 
tuberculosis

1%
Others (including GAS)

<1% of $US1.3 billion invested in new 
vaccines against “neglected diseases” in 

2012 was spent on GAS

Investment in new vaccines for “neglected diseases”
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END 

RHD 

CRE

Beginning of the endgame

We commit to identify a set of costed, step-wise 
interventions which are most likely to reduce the 
incidence of ARF and the prevalence of RHD for 
Indigenous Australians to the same level as non-
Indigenous Australasians. 

To eliminate  RHD as a public health priority in 
Australia
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1
Improving acceptability of products for secondary prophylaxis – including penicillin 
reformulation

2 New models for secondary prophylaxis delivery

3
‘SP plus’ intensive case management to improve primordial, primary and secondary prevention 
of ARF

4 State of the art secondary prophylaxis

5 Adherence measures and association between adherence and outcomes

6 Understanding contribution of GAS pharyngitis in the context of high impetigo prevalence

7 Modelling the effect of interventions

8 Understanding long term outcomes of tertiary prevention (with and without surgery)

9 Understanding optimal management of advanced RHD

10

Other
- Community researchers / advocates living with RHD
- ARF diagnostics
- ARF immunomodulation
- ARF/RHD geographic mapping



November 2016
Launch of the AMA Indigenous Report Card and the END RHD Coalition

















June 1, 2017: WHO Executive Board recommends a Resolution 
on 'Rheumatic Fever and Rheumatic Heart Disease' for adoption 

at the World Health Assembly in May 2018

“I want to highlight the importance of 
intersectoral work. I look at RHD - it is a 
CD, an NCD, it affects health systems and 
primary health care and prevention is 
done at maternal and child health care 
service.  We can get most of the cases 
prevented…  I just want to illustrate RHD 
as an item – it looks as if it is a standalone 
disease, but it actually requires so many 
departments and clusters in order to 
contribute to reducing the high disease 
burden affecting all regions.  33 million –
it is a lot!
Margaret Chan, WHO DG, June 1, 2017



The RHD 
Endgame

Advocacy

Policy

PracticeResources
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