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TONSIL SKIN

Biofilm

• 8,400,750 cases of impetigo each year
• 1-20% among children in less-developed countries
• Up to 40–90% in some areas

High-income, each year:
• 15% school children
• 4–10% of adults

Strep A pharyngitis

Invasive 
infection

Superficial 
infection

Immune mediated sequelae

• 663,000 cases each year
• 163,000 deaths
• Increase over time
• Incidence from 2-100 (100K P/Y)

In 2019
• 40 million RHD cases
• 2,789,443 new RHD cases
• 305,651 deaths from RHD alone
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1) The main “killer”: Acute Rheumatic Fever and Rheumatic Heart Diseases



Gabrielle de Crombrugghe

• So-called ‘classic rheumatogenic emm types’ are not so 
classic if you take a broader view beyond mid-century US 
outbreaks and look to endemic settings. 

• Is “rheumatogenicity” even a useful concept? Can all GAS 
strains cause ARF?



2) Another important killer: Invasive Strep A infections

Courtesy of Prof Veerle Matheeussen



Present since 2008





M1UK and M12 are the current rock stars
M1UK known before clinical upsurge
Pathogen and Host and Environment are important



Incidence of Strep A diseases by age 
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New variants

Different Environments

Covid-19 related reduced exposure

Covid-19 RSV Flu Varicela

+



3) Strep A sore throat => does not kill (much) much BUT Antimicrobial resistance

(Recent) controversies around 
under and/or over-treatment of 
acute sore throat…

Sore throat = Second reason for 
antibiotic prescription in Europe 
(14% of all antibiotics)



4) GAS skin infections => household studies => carriage

Northern territories The Gambia



Incidence rates by age

Pharynx

Skin

Carriage Infection

Courtesy of Edwin Armitage



Carriage is not 
immunologically 

inert





5) Strep A diversity and social determinants



High-income countries

Strain diversity differs by geographic region, with MAJOR implications for vaccine design.

Pacific



Isolates by geography

(N = 74 488) 

~75,000 isolates from 55 countries

Isolates by clinical site

(N = 60 813) 



• Strep A studies still needed in Africa and Middle East
• Focus on Skin and iGAS needed in low-income countries
• Focus on carriage needed in high-income countries 

Number of studies Number of isolates

• Nearly twice as many isolates (from 2009)
• 18 (48⋅6%) more countries
• More data from countries in Africa and South America. 



Not just geography (or climate)…



Brazilian study in Salvador
High emm-type diversity at the bottom of the hill, in a slum
Low emm-type diversity at the top, in a neighboring high-income suburb









Worldwide “population adapted” 
vaccine priorities

Europe and North 
America together 
contributing 68⋅2% 





Conclusions

• Strep A is associated with a highly significant disease burden:
Morbidity, Mortality, AMR,…

• Increase in iGAS peaked in winter 22-23 and is most likely multifactorial

• Human social determinants are an epidemiological marker of emm-type 
diversity 

• Importance of taking those social factors more seriously into account in future 
epidemiological studies

• Importance of keeping a helicopter view when dealing with specific research, 
or public health, questions



To prevent RHD and iGAS, we need… 

• A vaccine with high strain coverage globally

• Social justice

Conclusions (2)

STREP A

The needle and/or the guillotine (or gentler methods)…



European Plotkin
Institute for 
Vaccinology
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