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Vaccines are an integral part of the AMR strategy

https://www.who.int/publications/i/item/9789240082496



How do vaccines 
reduce AMR?
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Vaccines prevent infections with drug-
susceptible and resistant pathogens

Vaccines prevent individuals and communities 
from getting sick

Decrease antibiotic use (causal chain)

Suppress resistance evolution and decrease 
transmission of resistant pathogens (causal 
chain)
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WHEN to evaluate the role of vaccines in reducing 
AMR?

Early 
Development

Advanced 
Clinical 

Development

Regulatory 
Approval

Policy 
Decision

Gavi Vaccine 
Investment

Vaccine 
Assessment in 

Countries

Post-licensure 
Evaluation

N. Gonorrhea
K. pneumoniae

RSV
Influenza

S. pneumoniae
S. typhi Vaccines in VIS 

2018 and 2024
S. pneumoniae S. typhi

S. pneumoniae

OPPORTUNITIES TO CONSIDER VACCINE IMPACT ON AMR

EXAMPLES WHEN THE ROLE OF VACCINES ON AMR WAS CONSIDERED

Multiple



The impact of current and future vaccines on AMR 5

Vaccines in National Action Plans Against AMR
Desk review of National Action Plans

CONTEXT
National Action 

Plans on AMR are 
countries’ strategies 

to reduce AMR

METHOD
Desk review of 77 

NAPs to measure how 
many NAPs integrate 

vaccines as 
interventions to 

reduce AMR

RESULT
67 NAPs (87%) mention 

vaccines, but only 33 
(43%) have developed 
indicators to capture 
the role of vaccines 

against AMR;
10 NAPS do not mention 

vaccines

INTERPRETATION
Some understanding 
of the role of vaccines 
in reducing AMR- but it 

doesn’t translate to 
action and integration 

with other AMR 
interventions

https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-022-00878-6

MAJOR GAP: TO WHAT EXTENT CAN VACCINES REDUCE AMR?
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WHO report: Estimating the impact of vaccines in 
reducing antimicrobial resistance and use

Which are all 
associated with 

AMR

Vaccines in early and late-stage clinical development have the 
potential to annually avert up to:

• 515,000 deaths

• 28 million DALYs

• US $30 billion in hospital costs

• US $20 billion in productivity losses

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

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

AMR, antimicrobial resistance; DALY, disability-adjusted life years 
World Health Organization (WHO), 2024. Estimating the impact of vaccines in reducing antimicrobial resistance and antibiotic use. Accessed 13 March 2025

https://www.who.int/publications/i/item/9789240098787
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Methodologies to estimate the impact of vaccines on 
AMR

Identification of 24 pathogens 
and 44 vaccines and their 
attributes.

GBD data on AMR 2019 used as 
backbone for analyses.

A static model to evaluate 
Vaccine averted AMR health 
burden

Additional data on antibiotic use, 
consumption, syndrome and 
pathogen attribution.

Triangulation of data on 
antibiotic use and consumption 
with vaccine averted health 
burden

Data on length of hospital stay, 
cost of treatment, bed-day cost, 
employment and wage estimates

Data conversion, meta analysis 
and development of AMR unit 
cost repository 

Triangulation of data on hospital 
costs and productivity losses 
with vaccine averted health 
burden
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The potential impact of vaccines on averting deaths 
associated with AMR

Vaccines have the 
potential to avert up to
 
515 000 deaths 

associated with AMR 
annually– 32% in AFRO



The impact of current and future vaccines on AMR 9

The potential impact of vaccines on averting 
antibiotic use

Vaccines have the 
potential to avert up to 

2.5 billion 

of defined daily doses of 
antibotics annually – 22% 
of the evaluated burden – 
40% in SEARO
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The potential impact of vaccines on averting hospital 
costs associated with AMR

Vaccines have the 
potential to avert up to 

US $ 30 billion 

in hospital costs 
associated with treating 
resistant infections 
annually – 30% in AMRO
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Additional Resources
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Limitations
Methodology Limitations:

• Findings based on modeling analyses, not direct 

observations.
• Reliance on GRAM Project estimates, which have 

limitations, especially in LMICs.

• GRAM lacks data on key areas (e.g., TB associated with 

HIV, full morbidity outcomes).

Data Gaps in AMR Impact:

• DALYs underreported for conditions like enteric pathogens, 

malaria-linked infections, and GAS.
• Full morbidity outcomes could significantly increase 

vaccine impact on AMR estimates.

Static Model Approach:
• Focuses on direct vaccine effects; indirect benefits (e.g., 

herd immunity) excluded.

• Standardized approach limits pathogen-specific 

dynamics analysis.

Coverage Assumptions:

• For vaccines in early development model assumes 

moderate/high coverage --Likely overestimating
Unexplored Factors:

• Excludes analysis of vaccine-averted reduction in 

antibiotic use on future AMR prevalence.

• Omits vaccine effects on non-target pathogens (e.g., 

influenza vaccine reducing S. pneumoniae infections).

Scope of Analysis:

• Focused on routine vaccination impact; missed potential 
impact of vaccination campaigns.

• Evaluated vaccine effects on antibiotic use but not on 

antimicrobials or secondary infections.
• Did not address vaccines’ impact on drug-susceptible 

pathogens, focusing on AMR-specific effects.
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Impact of pneumococcal vaccine on prevalence of 
non-susceptible invasive pneumococcal disease, USA

Rate of abx non-susceptible IPD cases
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Impact of PCV on S. pneumo non-susceptibility
559 global studies on over 310,000 pediatric isolates

Prevalence of non susceptibility 
to penicillin

Prevalence of non susceptibility 
to macrolide

https://pubmed.ncbi.nlm.nih.gov/34485957/ 

11.5% decrease in isolates 
that are non-susceptible to 

penicillin

7.5-9.7% decrease of 
isolates non-susceptible 

to other antibiotics

Over 10-year period after 
PCV introduction

https://pubmed.ncbi.nlm.nih.gov/34485957/
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PCV and rotavirus vaccines reduce antibiotic use 
in children in LMICs
Analysis of Demographic Health Surveys (DHS) and Multiple Indicator 
Cluster Surveys (MICS)

https://www.nature.com/articles/s41586-020-2238-4

Total PCV10/13 vaccine-preventable antibiotic 
consumption and incidence, children 24-59 

months

Total rotavirus vaccine-preventable antibiotic 
consumption and incidence, children 0-23 

months

VACCINE IMPACT WITH 
RECENT COVERAGE

VACCINE IMPACT WITH 
90% COVERAGE

PCV prevents 23.8 
million antibiotic 
treated episodes 
annually

PCV could avert 
additional 21.7 million 
antibiotic treated 
episodes

Rotavirus vaccine 
prevents 13.7 million 
antibiotic treated 
episodes annually

Rotavirus vaccines 
could avert 
additional 18.3 
million antibiotic 
treated episodes
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Maternal RSV vaccine impact on 
antimicrobial prescribing
Novavax vaccine trial conducted in 11 countries

Reduced antimicrobial prescriptions for ‘any 
diagnosis’ in infants born to mothers who 

received the RSV vaccine 
Vaccine efficacy = 12.9% 

Over the first three months of infant’s life

Incidence of new antimicrobial 
prescription courses among infants

Reduced antimicrobial prescriptions for 
‘acute lower respiratory tract infections’

Vaccine efficacy= 16.9%

https://www.pnas.org/doi/10.1073/pnas.2112410119
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Conclusions

Vaccines have the potential to annually avert up to 515 000 deaths and US$ 30 billion in hospital costs 
associated with AMR, and 2.5 billion antibiotic doses.

The impact of vaccines in reducing AMR needs to be recognized by stakeholders in AMR and
immunization. Global, regional and national AMR and immunization strategies and implementation 
frameworks should include vaccines as interventions to reduce AMR.

The introduction of existing vaccines should be accelerated and their coverage increased. All
existing paediatric vaccines should reach the immunization targets of IA2030, and the use of vaccines 
in older age groups should be considered.

To prepare for the introduction of newly developed vaccines, the impact of vaccines on AMR should be 
systematically evaluated and embedded into existing decision frameworks.

To enable vaccine development, delivery and implementation to combat AMR, include AMR endpoints 
in clinical trials, develop PPCs for impactful vaccines, create research
roadmaps for challenging vaccines.
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Thank you


