HOPITAL UNIVERSITAIRE

ES BORDET
DE BRUXELLES
ACADEMISCH ZIEKENHUIS Erasme I m

BRUSSEL +

== Yy 9
r porey
s P LA™
b Kinde recentun L Ll

European

Plotkin

Institute
Academic Children’s Hospital Queen Fabiola, Molecular Bacteriology Laboratory,
Brussels, Belgium Free University of Brussels, Belgium

Increase of invasive
group A Streptococcus (GAS - Strep A) infections

Pierre Smeesters




HOPITAL UNIVERSITAIRE

ES BORDET
DE BRUXELLES m
ACADEMISCH ZIEKENHUIS Erasme I

BRUSSEL +

- Yy :.
r gy
o Py Y. s
L Kinde recentun L Ll

European
Plotkin
Institute

Academic Children’s Hospital Queen Fabiola, Molecular Bacteriology Laboratory,
Brussels, Belgium Free University of Brussels, Belgium

Increase of invasive
group A Streptococcus (GAS - Strep A) infections
... in the context of Strep A disease burden

Pierre Smeesters




Strep A diseases

r Colonisation \

R e e Carriage Carriage
e IMPETIGO
. o e okl N LN T T ST L e M AR T oee (1,17 1 = = @ = =
) S D O 0 i v e o MRTER L [G<oSc 5 o om = h .
OO, glo s :
O X R o & #

&= | Superficial L
iofilm

‘ infection

A‘J &l
RS 3/‘2

Invasive =B T
. . . . infection Al
Toxin mediated infections i

Immune mediated sequelae

Schiavolin et al, Critical Reviews in Microbiology, 2024



21. Global Disease Burden of Streptococcus pyogenes
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Strep A microbiology
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Strain diversity

No vaccine
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1) The main “killer”: Acute Rheumatic Fever and Rheumatic Heart Diseases

Rheumatic heart disease
Botn sexes, Age-siandardized, 2010, New cases par 100,000
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Figure 1. Global incidence of rheumatic heart disease 2019, age-standardized new cases per 100,000 population (Institute for Health
Metrics and Evaluation, 2022).
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The Limitations of the Rheumatogenic Concept for Group
A Streptococcus: Systematic Review and Genetic Analysis
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e So-called ‘classic rheumatogenic emm types’ are not so - . ¢ |

classic if you take a broader view beyond mid-century US ) *. b

outbreaks and look to endemic settings. U e Vol ® Y
* Is “rheumatogenicity” even a useful concept? Can all GAS N A A e S L~
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Research and analysis

Group A streptococcalinfections: fourth

2) Another important killer: Invasive Strep A infections R oprysteasaepoermmrmr= iy
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Streptococcus pyogenes clone during increased scarlet fever
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Pathogen and Host and Environment are important
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244 children under 5y pre-March 2020,

247 children under Sy after March 2020

(Perform and Diamonds cohorts)

01 Anti-M1 antibodies by age

03

M1 absorption, relative to IVIG (log-scale)
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Preparing for uncertainty: endemic paediatric viral illnesses @& ®
after COVID 19 pandemic disruption
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3) Strep A sore throat => does not kill (much) much BUT Antimicrobial resistance

LULILE LI AMR now
10,000,000 1,270,000

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

Cancer -7 Road tralfic accident
10,000,000 f ’ 1,200,000

Cholera . ~ Measles

(Recent) controversies around

1,500,000 1,400,000

under and/or over-treatment of
acute sore throat...

Annex to Immunization Agenda 2030

Leveraging Vaccines
Antibiotic consumption for sore throat and the potential to Reduce Antibiotic

effect of a vaccine against group A Streptococcus: a systematic Use and Prevent

review and modelling study :ntfr:icrobial
esistance:

Kate M. Miller,® Timothy C. Barnett,™ Daniel Cadarette,” David E. Bloom, Jonathan R. Carapetis,“'f and Jeffrey W. Cannon™®”

s eBioMedicine
§  2023;98: 104864 i)y, World Health
2 ¥ Organization
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4) GAS skin infections => household studies => carriage

. Northern territories The Gambia

Evaluating the role of asymptomatic throat carriage of r ® Streptococcus pyogenes carriage and infection within ®
Streptococcus pyogenes in impetigo transmission in remote households in The Gambia: a longitudinal cohort study -
Aboriginal communities in Northern Territory, Australia:

. . . Edwin P Armitage, Gabrielle de Crombrugahe, Alexander | Keeley, Elina Senghore, Fatoumata E Camara, Musukoi Jammeh, Amat Bittaye, m
a retrospectlve genom IC analysls Haddy Ceesay, lsateu Ceesay, Burja Samateh, Muhammed Manneh, Beate Karmpmann, Claire E Turner, Adam Kucharski, Anne Botteaus,

Pieme R Smeesters, Thushan | de Silva®, Michael Marks*, on behalf of the MRCG StrepA Study Groupt
Jake A Lacey, Adrian | Marcata, Rebecca H Chisholm, Patricia T Campbefl, Cameron Zachreson, David | Price, Taylah B james, Jacqueline M Morris, m
Claire L Gorrie, Malcolm | McDonald, Asha € Bowen, Philip M Giffard, Deborah € Holt, Bart | Currie, Jonathan R Carapetis, Ross M Andrews,
Mark R Davies, Nicholas Geard, Jodie McVernon, Steven Y C Tong

Lancet Microbe 2023; 4: e524-33 Lancet Microbe2024

from impetigo lesions. Asymptomatic throat carriers are likely
to be a source of GAS isolates that cause skin infections.
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Streptococcus pyogenes Colonization in Children Aged
24-59 Months in the Gambia: Impact of Live Attenuated
Influenza Vaccine and Associated Serological Responses
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5) Strep A diversity and social determinants



Global emm type distribution of group A streptococci: S

systematic review and implications for vaccine development = ,
High-income countries Pacific

Andrew C Steer, Irwin Law, Laisiana Matatolu, Bernard W Beall, Jonathan R Carapetis

Lancet Infect Dis 2009; 9: 611-16

Proportion of isclates (%)

EXPERT |  Differences among group A

| REVIEWS .gg. p.
streptococcus epidemiological
landscapes: consequences for
M protein-based vaccines?

Expert Rev. Vaccines 8(12), 1705-1720 (2009)

Pierre R Smeesters, Group A streptococcus (GAS) is a bacterial pathogen responsible for a wide array of disease
David J McMillan', pathologies in humans. GAS surface M protein plays multiple key roles in pathogenesis, and
Kadaba S Sri prakash serves as a target for typing and vaccine development. In this review, we have compiled GAS

epidemiclogical studies from several countries around the world to highlight the consequences

and Melina M on the theoretical efficacy of two different M protein-based vaccine strategies.

Georgousakis

Australia




Globa\.I S.treptococc.us pyogenes strain di\.rersity, disease X @
associations, and implications for vaccine development:

a systematic review

Pierre R Smeesters, Gabrielle de Crombrugghe, Shu Ki Tsoi, Céline Leclercq, Ciara Baker, Joshua Osowicki, Caroline Verhoeven, Anne Botteaux, m
Andrew C Steer Lancet Microbe 2024; 5: €181-93
Isolates by geography Isolates by clinical site
(N =74 488) (N = 60 813)

Throat
Latin 5
America e

~75,000 isolates from 55 countries



Poumber of studies

Nearly twice as many isolates (from 2009)
18 (48-6%) more countries

More data from countries in Africa and South America.

Number of studies Number of isolates

W 5t00

u

O tooa-19! 59
[Os00-099
[0 100-499
[« 100

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







Tartof et al. BMC Infectious Diseases 2010, 10:327

http://www.biomedcentral.com/1471-2334/10/327
P BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Factors associated with Group A Streptococcus
emm type diversification in a large urban setting
in Brazil: a cross-sectional study

Sara Y Tartof', Joice N Reis?, Aurelio N Andrade’, Regina T Ramos” Mitermayer G Reis®, Lee W Riley6*

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
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Serological Profiling of Group

A Streptococcus Infections in Acute
Rheumatic Fever

Natalie Lorenz,'” Timothy K.C. Ho,' Reuben McGregor,'” Mark R. Davies,’

Deborah A. Williamson,® Jason K. Gurney,’ Pierre R. Smeesters,’ Michael G. Baker,>*
and Nicole J. Moreland'?

Clinical Infectious Diseases® 2021;73(12):2322-5
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Worldwide “population adapted”

vaccine priorities

Europe and North

America together
contributing 68-2%

Proportion of isolates (%)

emm-cluster
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Structural Heart 7 (2023) 100219

-
Articles and Issues Available at ScienceDirect Structural
Heart

Structural Heart

journal W, heartjournal.org x

Review Article

Rheumatic Heart Disease in the Developing World

i3

Michael T. Simpson, MD ", Mateusz Kachel, MD?, Robert C. Neely, MD °, W. Clinton Erwin, MD?,
Aleena Yasin, MD®, Amisha Patel, MD? ©, Dasari Prasada Rao, MBBS, MS, MCh"®,
Kaushal Pandey, MBBS, MCh , Isaac George, MD ™"
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Worldwide Prevalence of RHD "
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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



Conclusions (2)

To prevent RHD and iGAS, we need...

 Avaccine with high strain coverage globally
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The needle and/or the guillotine (or gentler methods)...
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