
Tackling the burden of 
AMR

Mortality preventable by 
interventions



Strategies for reducing AMR burden

O’Neill Report (2016)



Context—the last generation of action plans

OECD 2018



Taking action amid competing priorities

• Little knowledge of the specific impact achievable through each 
intervention that has been recommended

• Strength of evidence that the measure is effective?
• Does that evidence connect the intervention to the actual outcome or just 

describe intermediate steps along the causal chain?
• Magnitude of impact—how many deaths (etc.) preventable, if deployed?
• Feasibility of implementation in all settings?

• Interventions come at a cost: doing one thing means not doing 
something else

• Each of these must be known specifically to guide concrete action



Direct effects of PCV and rotavirus vaccines

PCV effectiveness vs. antibiotic-treated 
disease episodes

Rotavirus vaccine effectiveness vs. 
antibiotic-treated disease episodes

1:3 matched case control study (country, age, sex season, 
wealth quintile, urbanicity,  health access/utilization 
(receipt of pentavalent vaccine doses) Lewnard et al., Nature 2020



Implications for resistance (pneumococci)

• Implementation 
of PCVs reduced 
prevalence of 
resistance/non-
susceptibility 
among circulating 
pneumococci 
globally

Andrejko et al. Lancet Microbe 2021



RSV vaccine efficacy against antibiotic use

Lewnard et al., PNAS 2022

Novavax fusion protein RSV vaccine in mothers prevented substantial proportion of antibiotic use in first 3 months of life
in US and South Africa (among other countries). Promising sign for higher-efficacy licensed vaccines. 



The importance of preventing infections

Kissler.& Grad, Clin Infect Dis 2021

Although 
stewardship has 
been prioritized, 
greater share of 
recent reductions 
in antibiotic use is 
attributable to 
reduced incidence 
of infections 
rather than 
changes in 
prescribing 
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WASH interventions
Wolf et al., Lancet 2022

Wolf et al., Lancet 2023

Recent evidence of the effectiveness of prevailing WASH interventions has 
been mixed (e.g., WASH Benefits Trials in Bangladesh & Kenya), 
underscoring the need for higher-quality interventions

However, large effect sizes of (successful) WASH interventions in 
preventing diarrhea, respiratory tract infections, and other acute 
antibiotic-treated conditions suggest possibility for reducing antibiotic use



Improving IPC relative to current levels

Lancet Infect Dis 2022
Meta-analysis: change in HAI/HCAI
incidence with bundled IPC interventions in
LMIC settings (Lewnard et al., forthcoming)



• A majority of AMR burden is not 
associated with pathogens acquired in 
the community—how much will vaccines 
really change things?

• What about other interventions for 
which we have good measures of 
effectiveness?

• WASH interventions?
• Infection prevention & control?

Murray et al., Lancet 2022



Origin of AMR infections

Murray et al., Lancet 2022



Improving IPC relative to current levels

Lewnard et al., forthcoming



WASH and vaccines: “direct” prevention

Lewnard et al., forthcoming



WASH and vaccines: reducing antibiotic use 
and direct prevention of infections

Lewnard et al., forthcoming



WASH and vaccines: accounting for antibiotic use

Lewnard et al., forthcoming



Thank you
jLewnard@berkeley.edu
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