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Antimicrobial resistance as a

global threat
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» 4.95 million people worldwide
died in 2019 with AMR
bacterial infections

» 1.27 million people die from
AMR bacterial infections
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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

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

stewardship

» Antimicrobials face unique | el under s prameradahs
challenges:

....... India (169760)

Somalia

..... - Nigeria (49407)

£---Nepal (2434)

» Need to expand access
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» Need to ensure appropriate
use/prevent inappropriate
access
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Figure 1: Estimated pneumonia deaths avertable in under-5 populations with improved antibiotic access
Countries with less than 100 deaths averted are not labelled. Data on under-5 population with suspected pneumonia receiving antibiotics are from 1990 to 2013;

Laxminarayan R, ot al. Lancet. 2016,387168'75 data from the most recent year reported is used, when available.
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Few new classes of antibiotics have been introduced in 50 years
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Lewis K. Cell. 2020;181:29-45




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



New agents save lives

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

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 are expensive

» Ceftazidime-avibactam

» Meropenem-vaborbactam

» Eravacycline

» Imipenem-cilastatin-relebactam
» Cefiderocol

US$11,630 (10 days)
US$13,120 (10 days)
US$2,160 (10 days)

US$12,560 (10 days)
US$13,270 (10 days)




New agents may not sustain

themselves commercially

» Plazomicin — new aminoglycoside with  » Eravacycline — new tetracycline with

robust activity against carbapenem-
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ACHAOGEN

Achaogen, Inc. Announces Results of Auction
for Substantially All Company Assets

June 06, 2019 18:46 ET | Source: Achaogen, Inc.

SOUTH SAN FRANCISCO, Calif,, June 06, 2019 (GLOBE NEWSWIRE) -- Achaogen, Inc., a
biopharmaceutical company developing and commercializing innovative antibacterial agents

to address multi-drug resistant (MDR) gram-negative infections, announced today it has
——— —

Current Opirion in Miorobiclogy

activity against carbapenem-resistant

“Ladolla L LTETRAPHASE

La Jolla Pharmaceutical Company Announces
the Closing of Acquisition of Tetraphase
Pharmaceuticals, Inc.

-Combined Company Offers Two Innovative Therapies to Treat Patients
Suffering from Life-threatening Diseases-

July 28, 2020 16:15 ET | Source: La Jolla Pharmaceutical Company; Tetraphase Pharmaceuticals,

Inc.




The market does not support

antimicrobials

2011-2020 VENTURE INVESTMENT INTO U.S. COMPANIES
WITH LEAD NOVEL DRUG PROGRAMS IN ONCOLOGY VS. ANTIBACTERIALS
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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

WHO priority pathogen # antibiotics in development targeting pathogen Adequacy of pipeline
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The pipeline is insufficient to meet

the AMR threat

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

antimicrobials

» Pull incentive -> rewards new antimicrobials to ensure developers’

viability

Moon S, et al. World Health Organization. 2022
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PUSH MECHANISMS

Innovation funding / grants
Subsidies for research

Tax credits on R&D
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Expedited regulatory review
Facilitation mechanisms
Liability protection
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Push incentives at work

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

Basic

|
CARB-X

EIB’s InnovFin

UK/China Global Innovation Fund

PUSH PULL
INCENTIVES INCENTIVES

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



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

https://www.medicalcountermeasures.gov/BARDA/Documents/1.1¢c.%20CBRN%20Antibacterial%20Pipeline_ Albrecht.pdf
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Push incentive - BARDA

» Supports various
R&D programs at BARDA Supports Advanced R&D

Discovery & Preclinical Phase II Phase Ill t Marketing Production
Hit to Lead Development Commitmants

CARB-X  Project BioShield
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NHS I

About us Our work Commissioning Get involved

QOur advice for clinicians on the coronavirus is here.
If you are a member of the public looking for information and advice about coronavirus (COVID-19), including information
about the COVID-19 vaccine, go to the NHS website. You can also find guidance and support on the GOV.UK website.

Blog

How the ‘NHS model’ to tackle antimicrobial

resistance (AMR) can set a global standard Latest posts

9 18 December 2020 & Mark Perkins and David Glover
Advice for parents, guardians and

Medicine
carers on how to support a child or
young person if you're concerned
NHS England and Improvement, in collaboration with the National Institute about their mental health
for Health and Care Excellence (NICE) and the Department of Health and
Social Care (DHSC), has selected the first antimicrobial drugs to be What to do if you're a young person
purchased via the UK's innovative ‘subscription-type’ payment model. and it's all getting too much

NHS England and Improvement project leads, Mark Perkins and David
Glover, discuss this important step in tackling antimicrobial resistance Community pharmacies to be at the
(AMR). forefront of NHS efforts to save lives

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



Pull incentive — UK model

» 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

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



Pull incentive — Japan model

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

22 GARDP

sesech B Development Partrarsbip

Critical agreement paves way for
new model to accelerate access to

important antibiotics for serious
bacterial infections

12 September 2023

£ CLINTON
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=y

Osaka (Japan), Chennai (India), Geneva (Switzerland), Boston (USA), 12 September 2023—A new agreement is
poised to accelerate antibiotic access for tens of thousands of patients in regions with the highest rates of
antimicrobial resistance (AMR). The Global Antibiotic Research & Development Partnership (GARDP) and India-
based Orchid Pharma Ltd (Orchid) have signed a sublicense agreement to manufacture cefiderocol, an antibiotic
to treat certain Gram-negative infections. This agreement is a critical step in an ambitious project by Shionogi &
Co. Ltd. (Shionogi), GARDP, and the Clinton Health Access Initiative (CHAI) that aims to provide access to
cefiderocol in a number of predominantly low- and middle-income countries, pending local authorization or
national regulatory approval.
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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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