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Improving antibiotic use in humans

• Where we are with policy and politics..
• What’s been going on meanwhile..
• What could be done..maybe..
• Why this is going to be even harder than we thought..
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PROGRESS IN OPTIMISING ANTIBIOTIC USE



www.amractionfund.com

http://www.amractionfund.com/


New antibiotics; clinical pipeline

• 11 new antibiotics licenced by EMA or FDA in last 5 years (9/11 
existing classes with well established resistance mechanisms) 

• Now around 25 antibiotics in Phase 1/2/3 active against WHO 
Priority Pathogens

• Around half are Beta Lactam/Beta Lactam Inhibitors - very few are 
oral – very few focussed on ESBL’s.

• Very few have innovative modes of action against Multi Drug 
Resistant Gram Negatives 

• Only 3 have activity against Metallo Beta Lactams - commonest 
genotype causing carbapenem resistance in LMICs

https://www.nature.com/articles/s41579-019-0288-0 - WHO Antibiotic Pipeline

https://www.nature.com/articles/s41579-019-0288-0


New antibiotics; pre-clinical pipeline

• Wider and more innovative portfolio of around 500 
antibacterial agents (traditional/non-traditional) but..

• Shift to very limited spectrum agents..half targeting single 
pathogen – will require expensive companion diagnostics

• Only around 50 target MDR Gram Negative bacteria, of which 
the great majority target Acinetobacter/Pseudomonas 
(Hospital/Ventilator Acquired Pneumonia – ICU). 

• <5% focus on Klebsiella spp or E coli.



2017 WHO EML Expert Committee 
developed the AWaRe classification of 
Essential Antibiotics on the EML/c as
Access/ Watch/Reserve (Traffic light)

ACCESS group: narrow spectrum 
affordable antibiotics widely available.

WaTCH group: broader spectrum 
antibiotics used for specific and limited 
indications due to higher resistance and 
toxicity potential.

ReSERVE group: last resort antibiotics 
that should be used only when other 
antibiotics have failed or for treatment of 
multi-resistant bacteria.

• 2019 EML committee expanded the AWaRe
classification to over 200 antibiotics (around 
35 on EML)

• A new category of Not Recommended was 
added – mainly inappropriate Fixed-Dose 
Combinations of multiple broad-spectrum 
antibiotics.

• WHO General Programme of Work (GPW) now 
includes a Target indicator that the proportion of 
Access antibiotics should be more than 60% of 
total antibiotic use at country level 

• https://adoptaware.org/

Sharland et al. Lancet Infection Disease 2019  

“EML - WHAT TO USE ” 

https://adoptaware.org/


Major data limitations - LMIC

• WHO GLASS Consumption data
• Hospital procurement data - only link to indication through Point 

Prevalence Survey’s
• Community data – import/wholesale data, many source of bias..no

link to indication.
• Only broad comparison of proportions eg AWaRe possible.
• Innovative with data..eg formulation as proxy for use..courses..to

assist local/national groups to understand their own patterns of 
use.

• Many, many, many caveats with interpretation/bias..(many) 



Hospital AWaRe AB in LRTI in children – GARPEC Point Prevalence Survey

Hsia Y et al LGH 2019





Trends in AWaRe use - marked increase in LMIC use of Watch antibiotics

Klein EY LID 2020



2021 - WHO EML Antibiotic Handbook
• To provide simple guidance on “HOW TO USE the antibiotics 

on the EML to manage common infections
• Guidance for 36 infections; a strong focus on primary care also 

facility/hospital setting, children and adults.
• acute bacterial infections (Not TB/viral/fungal/parasitic infections)

– Recommendations on empiric antibiotic treatment (i.e. presumptive 
diagnosis not requiring any laboratory diagnostic)

– Includes guidance on making the clinical Diagnosis, the Decision if antibiotic 
needed, the choice of Drug, Dose, Duration

– Short summaries of key features of microbiology, epidemiology, clinical presentation, diagnostics 
(in collaboration with EDL), prevention

– Target audience: all health professionals giving antibiotics



GLASS Report 2020 WHO



Trends in invasive pneumococcal disease in South Africa pre- and post-PCV introduction. 

Keith P. Klugman, and Steven Black PNAS 
2018;115:51:12896-12901

©2018 by National Academy of Sciences



Improving Guidance
• Complex issues of adapting guidance for varying patterns of resistance 

locally/nationally
• Most microbiology surveillance data aggregate, with limited clinical 

information, underlying disease, severity, pre-treatment, outcome
• Will need to develop global clinical AMR surveillance, efficacy studies, 

sentinel sites (malaria..)
• Need to improve models of “antibiotic modifiable” mortality and morbidity
• In HICs around a quarter of Blood Stream Infection is Hospital Acquired..in

LMICs?
• Strategic public health focussed trials with clinical, toxicity, selection of 

resistance/impact on microbiome outcomes. 



So, what can be done..
• Over 90% of LMIC antibiotic use is oral used in the primary healthcare setting..(similar for 

HICs)
• The great majority of primary care prescribing can safely be Access antibiotics
• The great majority of minor infections in primary care can safely be managed without an 

antibiotic
• Now possible to develop and implement more formal policy goals and clear targets

focusing on safely reducing Total and oral Watch antibiotic use.
• Model “ideal” patterns of community and hospital use, risk adjusted for disease burden and 

varying levels of resistance
• Develop wide range of AWaRe based tools for optimal implementation of policy goals and 

monitoring outcomes (including potential adverse effects on vulnerable populations)
• Conduct LMIC focussed global trials to define and test policy strategies, their safety and 

impact on resistance to build a more convincing evidence base for national policy leadership



Public Heath Strategy 
for AMR



• Global antibiotic market $40-50 billion/year (5%/year growth)
• Asia Pacific 40% of market (higher growth)
• 90% oral generic 

Access to Medicine Federation AMR Benchmark 2020 Amoxicillin DTs UNICEF 2018

Global antibiotic 
markets – not so easy..



So how to think the unthinkable..
• The great majority of acute bacterial infections in primary care can be 

treated effectively and safely with our current narrow spectrum Access 
antibiotics – the primary problem for 90% of global antibiotic prescribing is 
not antimicrobial resistance but antimicrobial use.

• The novel antibiotic clinical and pre-clinical antibiotic pipeline is likely not 
closely aligned with the global unmet public health need (which is not 
clearly defined)

• Insufficient attention is being given to healthcare facilities as drivers of 
nosocomial MDR infections.

• There is a clear lack of human AMR policy goals and detailed targets, 
without which impedes progress in tackling the serious threat of AMR on 
global health.
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