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Antimicrobial Resistance Collaborators. Lancet 2022;399:629-655

Antimicrobial resistance as a 
global threat

 4.95 million people worldwide 
died in 2019 with AMR 
bacterial infections

 1.27 million people die from
AMR bacterial infections



https://amrcrc.ncgm.go.jp/surveillance/020/file/Sales_2013-
2022_1.pdf

β-lactams other than penicillins

Macrolides/clinidamycin

Fluoroquinolones

Penicillins

Others

Antimicrobial sales/use in Japan

 Antimicrobial use has 
declined significantly in 
Japan over the last 
decade primarily due to:
 implementation of 

the AMR Action Plan
 COVID-19 pandemic



Antimicrobial equity and 
stewardship

 Antimicrobials face unique 
challenges:

 Need to expand access

 Need to ensure appropriate 
use/prevent inappropriate 
access

Laxminarayan R, et al. Lancet. 2016;387:168-75



Lewis K. Cell. 2020;181:29-45

Few new classes of antibiotics have been introduced in 50 years



Develop antimicrobials is difficult

 Limited targets
 Development of resistance
 Change in epidemiology
 Only used for short periods
 Expensive, difficult trials
 Inadequate return on investment



Changing landscape

 A number of new agents have been approved since 2014, especially those 
targeting carbapenem-resistant pathogens
 Ceftazidime-avibactam Approved globally
 Meropenem-vaborbactam Approved in US and EU
 Plazomicin Approved in US
 Eravacycline Approved in US and EU
 Imipenem-cilastatin-relebactam Approved in US, EU
 Cefiderocol Approved in US and EU



Shields RK, et al. Antimicrob Agents Chemother 2017;61:e00883-17
van Duin D, et al. Clin Infect Dis 2018;66:163
Tumbarello M, et al. Clin Infect Dis 2019;68:355
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New agents save lives

 Ceftazidime-avibactam is 
clearly superior to colistin 
in infections caused by 
carbapenem-resistant 
Enterobacterales, 
especially KPC-producing 
ones



New agents are expensive

 Ceftazidime-avibactam US$11,630 (10 days)

 Meropenem-vaborbactam US$13,120 (10 days)

 Eravacycline US$2,160 (10 days)

 Imipenem-cilastatin-relebactam US$12,560 (10 days)

 Cefiderocol US$13,270 (10 days)



New agents may not sustain 
themselves commercially

 Plazomicin – new aminoglycoside with 
robust activity against carbapenem-
resistant Enterobaterales

 Eravacycline – new tetracycline with 
activity against carbapenem-resistant 
Enterobaterales and Acinetobacter



The market does not support 
antimicrobials

https://amr.solutions/2022/02/20/new-pipeline-analysis-cancer-projects-were-funded-17x-more-than-antibacterials-during-2011-2020/



The pipeline is insufficient to meet 
the AMR threat

https://wellcome.org/sites/default/files/the-growing-crisis-for-antibiotic-r-and-d.pdf



The pipeline is insufficient to meet 
the AMR threat

Moon S, et al. World Health Organization. 2022

 Push incentive -> supports innovation, research and development of new 
antimicrobials

 Pull incentive -> rewards new antimicrobials to ensure developers’ 
viability



Push incentives at work

https://amr.solutions/2018/01/23/push-pull-push-pull-highlights-from-davos-2018/

 Push incentives (non-dilutive R&D 
support) fit the traditional model and have 
generally worked well



https://www.medicalcountermeasures.gov/BARDA/Documents/1.1c.%20CBRN%20Antibacterial%20Pipeline_Albrecht.pdf

Push incentive - BARDA

 Initial focus on biodefense, 
now with broader scope 
against AMR pathogens



 Supports various 
R&D programs at 
various stages

Push incentive - BARDA

https://www.medicalcountermeasures.gov/BARDA/Documents/BID2018_Presentations/Albrecht_BID18_Antibacterials.pdf



https://www.england.nhs.uk/blog/how-the-nhs-model-to-tackle-antimicrobial-resistance-amr-can-set-a-global-standard/



Pull incentive – UK model

Leonard C, et al. Appl Health Econ Health Policy. 2023;21:365-372

 Expected health benefits of new antimicrobials
 Spectrum
 Transmission
 Enablement
 Diversity
 Insurance

 Selection criteria
 Degree of novelty of the product, surety of supply, antimicrobial 

stewardship and manufacturing practices, antimicrobial surveillance, cost
 Two agents made finalists – ceftazidime-avibactam and cefiderocol



Pull incentive – Japan model

https://www.mhlw.go.jp/content/10906
000/001079156.pdf



Addressing global access

 License and technology transfer of 
cefiderocol to GARDP (Global Antibiotic 
Research and Development Partnership)

 The drug will become accessible to patients 
in India and beyond through a local 
manufacturer (Orchid Pharma)

 Provisions to strengthen hospital-based 
stewardship

https://gardp.org/critical-agreement-paves-way-for-new-model-to-accelerate-access-to-important-
antibiotics-for-serious-bacterial-infections/



Access

Stewardship

Surveillance

Funding

R&D

Ensuring future 
availability of 

effective 
antimicrobials



Conclusion

 Antimicrobials save lives and enable modern medicine

 AMR threatens the utility of existing antimicrobial agents

 There is an ongoing shortage of pipeline

 Efforts are under way to support development of new agents

 Access to effective antimicrobials in LMICs is a global health issue

 Stewardship needs to be strengthened to ensure their lasting utility



Thank you
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