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The burden of AMR

- AMRis a global health threat
with 1.14 million deaths
attributable to bacterial AMR
and 4.71 million deaths
associated with bacterial AMR
worldwide in 2021;

- Attributable: deaths are the
result of a progression from a
drug sensitive to a drug
resistant infection;

Deaths

- Associated: deaths are the
result of a progression from no
infection to a drug resistant
infection;

https://www.thelancet.com/journals/lancet/article/PlIS0140-6736(24)01867-1/fulltext
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The number of deaths associated and attributable to
resistance by pathogen, in 2021
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Vaccines

How do vaccines
reduce AMR? i

Protect individuals
Protect vaccinated individuals
from getting sick and can reduce
pathogen transmission

g N
Vaccines prevent infections with drug- Bl —5 1 ¢ Safeguard communities
susceptible and resistant pathogens i o ko e i

Decrease infections
caused by both resistant and
non-resistant pathogens

!

Vaccines prevent individuals and communities
from getting sick "

Decrease antibiotic use
Diseases prevented by vaccination
do not require antibiotic treatment

herd immunity

Decrease antibiotic use (causal chain)

Reduce resistance evolution
and spread
Decrease exposure of
pathogens residing in and
on the body to antibiotics
that select for resistance \‘

Suppress resistance evolution and decrease J
transmission of resistant pathogens (causal , z?ﬁ
Y

chain)
Decrease individual risk Preserve antibiotics
and transmission of Current antibiotics can remain effective
resistant pathogens for lenger, new antibiotics can efficiently
https://www.who.int/publications/m/item/Ieverqging—vocc'g"nes—to— tackle infectious disease

reduce-antibiotic-use-and-prevent-antimicrobial-resistance



WHO report: Estimating the impact of vaccines in
reducing antimicrobial resistance and use

The role of vaccines in reducing AMR has been
underrecognised, yet they play a vital role in protecting against
pathogens and preventing infection-related complications

Existing vaccines and candidates in early and late-stage clinical
development for 24 pathogens have the potential to annually avert
up to:

* 515,000 deaths

. 28 million DALYs Lol el el
associated with

« US $30 billion in hospital costs AMR

« US $20 billion in productivity losses

These vaccines could also help to reduce antibiotic use by
2.5 billion doses

Estimating the impact
of vaccines in reducing
antimicrobial resistance
and antibiotic use

Acinetobacter baumannii (AB_1)

2% World Health
¢ Organization

The impact of vaccines on AMR

AMR, antimicrobial resistance; DALY, disability-adjusted life years



Status of development of vaccines for bacteria on the
WHO priority list

Critical group

WHO Bacteriai Priosty
Pathogens List, 2024

Acinetobacter baumannii
carbapegam-resistant

Enterobacterales
third-generation
cephalosparin-resistan

Enterobacterales
carbapenem-resistant

https:/ /www.
who.int//oubn

cations/ifite
m/978924009
3461

Mycobocterium
tuberculosis,

rifampicin-resistant®

“RR-TH weas included after
an Independent analysis
with parallel criteria and

subsequent application of
an adapted MCDA matrix.

High group

Salmonella Typhi

fluoroquinolone-resistant

Shigeila spp.

uaroquinolone-resistang

Enterococcus faecium

vancomycin-resistant

@

Pseudomonas geruginosa
carbapenam-resistant

Non-typhoidal Saimonella

fluoroquinclone-resistant

Neisseria gonorrhoeae
third-generation eephalosporin,
and/for fluoraquinolone-resistant

Q

Staphylococcus aureus
methicillin-resistant

Medium group

Group A Streptococci

macralide-resistant

Streptococcus pneumoniae

macrolide-resistant

Hoemophilus influenzae
_resistant

[ \
L/ \

oy )

| T )

Y 4

Group B Streptococci
penicillin-resistant

2 6 3

Mycobacterium
tuberculosis (TB)

Shigellaspp

Salmonella (non-
typhoidal)

Streptococcus
pyogenes (group A
streptococcus)

Streptococcus
agalactiae (group B
streptococcus)

Klebsiella
pneumoniae

Prevention of active pulmonary TB disease

: ; ) ) ) Bharat/IAVI, BioNTech x2 Sl
(with or without evidence of latent infection), ssl

Quratis, Oxford Uni,, Gates MRI

includingin those with HIV infection Cansino Anhui Zhifei Longcom? Gamalaya Res. Centre
’ . 4
Prevention of moderate to severe diarrhoea GVGH/Bharat Biotech 1
due to Shigellain infants from 6 months and LimmaTech/valneva Zhifel
8 Eveliqure
children up to 36 months of age e
Paediatricvaccines for prevention of invasive 2
disease caused by non-typhoidal Salmonella in L TS By EH)
% & : i INTS-
chlldrerj aged_s— 36 months, with and without INTS-TCV (GVGH) TSCV (Uni. Maryland &
atyphoid conjugate Bharat)
Prevention of GAS disease: pharyngitis,
impetigo and invasive disease in young 2
children. Potential for prevention of GAS Dalhousie Uni.
immune-mediated sequelae: acute Queensld Inst. Med. Research
rheumatic fever and rheumatic heart Uni. of Alberta & Griffith Uni.
disease
Maternalimmunisationduring pregnancy to 1 1 1
prevent GBS-related stillbirth and invasive GBS . . .
PATH-Inventprise MinerVax Pflizer

diseasein neonates and young infants

Vaccine administered during pregnancy to 1
prevent neonatal sepsis caused by the major

. ) R CHO Pharma'’
disease-causing serotypes of K pneumoniae

Note: [1] The CHO Pharma Klebsiella vaccine is currently being developed as a preventive vaccine against nosocomial and community-acquired infections caused by hypervirulent Klebsiella pneumoniae K1 &K2
serotypes. It is not currently being evaluated as a maternal use vaccine.



Development of a framework to identify Novel Combination Vaccines for

Endemic Pathogens for Children Under 5 Years of Age

2025 2026

Identify and prioritize novel
vaccine combinations for
children under 5 that do not
increase
the number of injections

Goal

To develop a combination vaccine priority-
setting framework that identifies novel
vaccine combinations likely to be:

* Programmatically compatible
* Technically feasible
* Impactful in the long term

Combinations that have a synergistic
affect on AMR?

PATH

POAOS/IZ0I0

Staged approach to prioritize combinations

Vaccines to ’ 5
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1. Identify vaccines to 2. Combine vaccines 3. Identify 4. Identify 5. Identify the 6. Health
consider combining pairwise for analysis programmatically technically feasible combinations with economics value
and apply entry criteria compatible combinations greatest potential assessment and

to focus on the most
relevant vaccines

Preliminary results: Programmatically compatible, technically feasible
combinations (licensed + licensed
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Overview of the session

Speakers:

- Dr. Sushant Sahastrabudhe, Dy. DG (Acting) - IVI

« Dr. Laurence Mulard, Head of Laboratory - Institut Pasteur

« Prof. Maria Elena Bottazi, Co-Director of Texas Children’s Hospital Center for Vaccine
Development - Baylor College of Medicine

Panelists:

Mr. Stefano Malvolti, Managing Director - MMGH Consulting

Dr. Michael Karl Schunk, Senior Industry Specialist-Vaccines & Biopharma - IFC
Dr. Frauke Uekermann, Director Vaccines Market - CHAI

Dr. Ankur Mutreja, Director of Strategy, Partnerships & Communications - PATH



