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The GBD approach 

• Systematic effort to gather/use all available data on >300 causes of 
death or disability 

• Produce estimates of fatal and non-fatal outcomes, summarized by 
disability-adjusted life-years (DALYs), with uncertainty 

• Disaggregated by age, sex, country, and year (1990 - present) 

• Computational advances and huge increases in amount of data vs. 
prior WHO-GBD studies  

• Annually revised and updated (next release in May 2020) 





Accompanying editorial by Eloi Marijon and colleagues 
 

For more detailed methods, data, and results: 
http://www.nejm.org/doi/suppl/10.1056/NEJMoa1603693/suppl_file/nejmoa1603693_appendix.pdf 

 

Questions and comments: davidaw@uw.edu  

http://www.nejm.org/doi/suppl/10.1056/NEJMoa1603693/suppl_file/nejmoa1603693_appendix.pdf
mailto:davidaw@uw.edu










• 320,000 deaths in 2015 
 

• Most deaths occurred in East and 
South Asia (India, China, and 
Pakistan) 
 

• Highest age-standardized 
mortality rates estimated for 
Oceania, South Asia, and Central 
Sub-Saharan Africa 
 

• No detectable decline in 
mortality since 1990 in these 3 
regions 





• 33 million cases in 2015 (cf. 16 
million cases per Carapetis et al. 
2005) 
 

• Most cases in East and South 
Asia (again: India, China, and 
Pakistan) 
 

• Highest age-standardized 
prevalence estimated for 
Oceania, South Asia, and Central 
Sub-Saharan Africa 
 

• Similar prevalence in 1990 and 
2015 







The residual burden of RHD in 
wealthy countries 

• Highest death rates in the most-deprived areas 
of the USA (immigrant, Indigenous, etc.) 
 

• Concerning trends (increases!) masked by 
overall progress on CVD and RHD in less-
vulnerable groups 
 

• Patterns similar in other countries, including 
Australia and New Zealand 
 

• Subnational estimates produced for growing 
number of countries with each GBD update 

Roth, JAMA 2017. 



• Much less known 
about GAS and ARF 
epidemiology  
 

• 2008 systematic 
review: mostly older 
studies; inconsistent 
methods, reporting 
 

• Clear time trend for 
each region studied; 
absolute rates vary by 
region 

 

Adapted from: 
Tibazarwa, Heart 2008 



Karthikeyan and Guilherme, Lancet 2018. 



Updated GAS mortality estimates 

Sequela Carapetis (2005) 
Updated (2016) * 

base case high estimate low estimate 

Rheumatic heart disease              233,000            300,000            320,000            290,000  

RHD-related infective endocarditis                  8,000                8,600              12,000                6,200  

RHD-related stroke              108,000 **              26,000              35,000              18,000  

Acute post-strep GN                  5,000                5,500                3,800                7,100  

Invasive GAS              163,000              99,000            150,000              55,000  

Total severe cases              517,000            440,000            520,000            370,000  

* Sources: GBD 2016 cause-specific mortality data; assumptions from literature (e.g., REMEDY, case series, etc.) 
** Would be 17,000 – 65,000 deaths if contemporary case fatality estimates were used 

Bottom line: 400,000 to 500,000 deaths attributable to GAS globally; most from RHD and invasive disease 



Improving estimates of GAS disease burden 

1. Prospective, longitudinal data on invasive GAS epidemiology 
(sentinel sites) 

2. Prospective data on incidence of ARF (new Jones Criteria and/or 
novel diagnostic tests) 

3. Data on RHD prevalence among adults in low- and middle-income 
countries 

4. Extent of misclassification of RHD deaths (probably varies by region 
and over time with quality of vital registration datasets) 



Thank you 
davidaw@uw.edu 
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