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THE CHALLENGE: Antibiotic resistance imperils global health

AMR collaborators, The Lancet, January 2022
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Okeke et al, 2024
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Burden of resistance in animal health

However, AMR burden data are scarce in animal health

AMR could increase animal mortality rates by one per cent,
an equivalent loss of US$13 billion in livestock value

(US$3 billion of which is attributed to waterborne AMR)

UNEP report 2023



Environmental complexities in transmission and spread of AMR 

5

56% of domestic and industrial wastewater globally is released into the 
environment with little or no treatment
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AMR results in a gross domestic product (GDP) 
shortfall of US$ 3.4 trillion annually and push 24 
million more people into extreme poverty (World Bank 
2017).

Economic burden



T. Walsh, 2018
Haenni et al, Environment international, 2022

The complex network of antibiotic resistance 



Transform political declarations into operational actions

2015

Global Action Plan on 
AMR 

Ø Design and implement national Action Plans with a One health 
approach

Ø The national actions plans should include a research agenda



National action plans on AMR in Latin America (WHO data)
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Transforming value chains & moving toward a One Health approach

10

Agriculture
Food chain

Healthcare
 organisations

Sanitation
infrastruture

Wastewater
management

Production/sale of 
antimicrobials/vaccines 

For a sustainable impact on AMR, we 
need to adopt a One Health approach



WHO report 2020



Therapeutic and preventive approaches 

Micoli et al, Nature Reviews Microbiology, 2021



Vaccins

Prévention des 
maladies 

infectieuses

Moins d’ATB

Actions sur 
portage (ex vaccin 
spnuyemocoque)

Equité sociale



Jansen et al, Nature medicine, 2018

Herd immunity



• Rapport OMS 2024
Les vaccins
 à Outil essentiel dans le cadre d'une réponse globale visant à réduire la 
résistance aux antimicrobiens
 àUne meilleure utilisation des vaccins vis-à-vis de 23 pathogènes pourrait 
réduire l’utilisation d’antibiotiques de 2,5 milliards de doses par an (22% de 
l’utilisation actuelle des antibiotiques)
à À l’échelle mondiale, les coûts hospitaliers associés au traitement de ces 
agents pathogènes résistants seraient de 730 milliards USD par an (1/3 des 
coûts associés à AMR)

?



Micoli et al, Nature Reviews Microbiology, 2021



Modélisation de l’impact de la vaccination sur la résistance aux antimicrobiens 

Kim C, et al. BMJ Glob Health 2023



WHO report 2024



Pour quels agents pathogènes?



Kim C, et al. BMJ Glob Health



Kim C, et al. BMJ Glob Health 2023



Projections

• Chaque année :
• Les vaccins contre le pneumocoqueà économise de 33 millions de 

doses d’ATB  si 90 % des enfants du monde et des adultes 
concernés vaccinés;
• Les vaccins contre la fièvre typhoïde à économise de 45 millions 

de doses d’ATB, si on accélérait leur introduction dans les pays à 
forte charge de morbidité ;
• Les vaccins contre Plasmodium falciparum à économise jusqu’à 25 

millions de doses d’ATB (ceux-ci étant souvent utilisés à mauvais 
escient contre cette maladie) ;
• Les vaccins contre la tuberculose à économise entre 1,2 et 1,9 

milliard de doses d’ATB



Infections invasives à pneumocoque

(bactériémies, méningites)



Angoulvant et al, 2015
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p < 0,05

Répartition des souches de pneumocoque isolées d’infections invasives, selon l’âge
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Evolution de la part des sérotypes vaccinaux dans les LCR + HEM Enfants
n= 2060 souches
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+ Sérotypes 22F et 33F

+ Sérotype 9N

+ Sérotypes 8, 10A , 15B/C et  11A

9,3

17,9

38,6

46,7

51,6

® surtout sérotype 3 ++, 19A et 19F

® couvre sérotypes 22F et 33F (7% des sérotypes)

® couvre sérotypes 8, 10A, 11A, 12F, 15B/C (à eux
                                                4 = 20% des sérotypes)
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Evolution de la part des sérotypes vaccinaux dans les LCR + HEM Adultes
n= 7053 souches
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69,9

® surtout sérotype 3 ++ (17%), 19A et 19F

® couvre sérotypes 8, 10A, 11A, 22F 
à eux 4 = 31% des sérotypes

® surtout 9N (6%)
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Evolution de la distribution des sérotypes – LCR + HEM enfants  (n= 2067)
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Evolution de la distribution des sérotypes – LCR + HEM adultes  (n= 7053)
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Relation entre sérotype et résistance, 2023 - LCR+HEM enfants
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Relation entre sérotype et résistance, 2023 - LCR+HEM adultes
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Résultats – Evolution de la résistance des souches de LCR 
chez l’enfant (n= 496)
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Résultats – Evolution de la résistance des souches de LCR 
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Perspectives de développement

Micoli et al, Nature Reviews Microbiology, 2021
Vaccines Europe report, 2024



Vaccines and AMR: issues for the development

1. Vaccine R&D is limited by the state of scientific knowledge and insufficient bacterial genotype and serotype 
surveillance

• lack of immunological correlates of protection for some diseases

• complexity and high costs of target validation and proof of concept, 

• absence of good animal models for research

2. R&D for vaccines is long, complex and carries high investments and risks, while market demand is 
sometimes limited

3. Clinical research is challenging for diseases that occur in specific risk groups or environments
• hospitalised elderly, immunocompromised individuals, neonates 

• lack of clarity on the target population. For example, in HICs, K. pneumoniae is more likely to affect older and 
immunocompromised people, while in LMICs, it is neonates who are more likely to be affected by this infection 

4. The technical, regulatory and HTA requirements are complex and contribute to higher investment needs and 
risks

• à incentives tailored for AMR vaccines Vaccines Europe report, 2023



One Health Surveillance to prioritise interventions



Vaccination against viruses and impact on AMR

• Vaccination against rotavirus à prevents 13.6 million antibiotic-treated 
disease episodes in children under the age of 5 in LMICs every year. 
• Vaccination against influenza, varicella and dengue also have been 

shown to reduce antibiotic use 
• Recent findings show that the administration of an RSV vaccine to 

pregnant mothers would reduce antimicrobial prescribing among their 
infants by 12.9% over the first 3 months of life
• Influenza vaccination à reduce use of antibiotics by as much as 64% in 

vaccinated individuals, 



Lenward et al, 2024



Lack of sanitation infrastructure and  access to safe water

AMR is closely linked to poverty, lack of sanitation, poor hygiene and 
pollution. 

Low-income and lower-middle-income countries are the worst affected by 
AMR.

AMR also exacerbates inequities within societies.
Groups including women, children, migrants, refugees, people employed in 
certain sectors (e.g. agriculture or healthcare) and those living in poverty may 
be particularly vulnerable and/or more exposed to drug-resistant infections
 
UNEP report 2023



Lenward et al, 2024









WHO report 2024











Conclusion


