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How can we reduce 
antibiotic resistance (ABR)?

• What is antibiotic resistance?

• What are the drivers that are increasing antibiotic resistance?

• How many people does ABR kill and where?

• Does antibiotic use alone drive antibiotic resistance?

• Does human behaviour drive antibiotic resistance?

• What about vaccines to reduce bacterial infections? What do we have and what is in the pipeline?

• We have more political will now, but we need action …

• Limited public awareness of ABR:
• Food: safety controls & regulations, supply chain issues, eating raw/undercooked food, lack of 

training for farmers, increased demand for meat, intensive farming
• Poverty: overcrowding, sharing habitat with animals, poor sanitation and hygiene, no 

vaccination (animals/humans), misuse (overuse/lack of access to antibiotics), political drivers, 
environmental contamination with antibiotics/resistant bacteria, untreated wastewater, animal 
waste discarded/used as fertilizer

• Lack of: surveillance programmes, laboratory/diagnostic capacity, data on burden/economics, 
behaviour and use of antibiotics



Background: AMR is a global concern 
– Political will has increased

2014 
UK government 

commissioned the 
O’Neill Review
Aim: define the 

economic impact 
of AMR, raise the 

profile of AMR and 
establish global 

support 

2015
• Global Action Plan 

(GAP) Adopted by 
World Health 

Assembly for AMR 
(FAO, OIE, WHO 

endorsed
• WHO launched the 

Global Antimicrobial 
Resistance and Use 
Surveillance System 

(GLASS) at the World 
Health Assembly 

2016
•AMR resolution at the 
UN General Assembly –

Interagency 
Coordination Group 

(IACG) on AMR
•Call for countries to 

develop and implement 
national action plans 

(NAPs)
•Review on AMR 

published
•Fleming Fund 

established

2017
IACG was 
convened

2020
One Health Global 
Leaders Group is 

launched

2021
G7/G20 Meetings 
with AMR on the 

agenda

3.d.2 = new indicator:
Percentage of bloodstream 
infections due to selected AMR 
organisms:
• Methicillin resistant S. aureus

(MRSA)
• E. coli resistant to 3rd

generation cephalosporins

Walsh, T.R. A one-health approach to antimicrobial resistance. Nat 
Microbiol 3, 854–855 (2018). https://doi.org/10.1038/s41564-018-0208-5

2022
•G7 Health 

Ministers 
Communiqué

•UN High Level 
Meeting on 

AMR in 2024



What is the global burden of AMR?
Were the O’Neill estimates correct?

https://www.antibioticresearch.org.uk/superbugs-kill-cancer-2050/



Estimating the burden of AMR

Data input:
Burden of 
diseases 

BSI - blood stream infection; CNS – central nervous system; LRI – lower respiratory infection; UTI – urinary tract infection
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syndrome 

Pathogen 
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infectious 
syndrome
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burden for 
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to Sepsis

Pathogen Total CHAMPS Hospital Linkage Literature MCOD Microbiology
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million

79 430,064 482 228,102 4,628 4.96 million
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P. 
aeruginosa
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MTB 768,306 6 102402 126 915 661806 3051

A. 
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99,254 162 2444 96,648
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Estimating the burden of AMR

Data input:
Burden of 
diseases 
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sepsis 

Burden of each 
Infectious Syndrome

Burden due to 
each Pathogen 
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infectious 
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resistance for 
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resistance

Pathogen 
distribution

for each 
infectious 
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burden for 
each GBD 
cause due 
to Sepsis
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890,089 26 21,773 541 20,178 25,725 812,846
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baumannii
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Infectious syndrome Number of data 
points

BSI 122,499

CNS (neonatal) 21,717
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Intra-abdominal 7,143
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The GRAM project:
How many people died due to 

AMR in 2019?

1.27 million deaths
(95% UI 0.91 – 1.71 million) attributable to bacterial 

AMR worldwide in 2019 

4.95 million deaths
(95% UI 3.62-6.57 million) associated with bacterial 

AMR worldwide in 2019

AMR is a leading global health issue which 
disproportionately affects people living in low- and 

middle- income countries



Pathogen-attributable fraction of deaths attributable to bacterial 
AMR for the six leading pathogens by GBD super-region, 2019

All-age rate of deaths attributable to and associated with bacterial 
AMR by GBD region, 2019



Outcomes: burden of mortality due to AMR

AMR is the leading cause of death 
globally – it’s higher than HIV/AIDs or 

malaria

In 2019, 1 in 5 deaths caused by AMR 
were in children <5 years

>80,000 deaths were attributable to 
seven bacteria 

(only 2 of these have vaccines and 
intervention programmes)

The highest burden of AMR was 
observed in sub-Saharan Africa

Simple WASH improvements and IPC 
could decrease the AMR burden  

The work should be a catalyst for 
action:

• In 2019–2020 - 88% of 136 responding countries 
had a NAP on AMR (TrACSS 4.0) 

• Only 20% of those countries have fully financed 
their NAPs

• This reflects a major gap in implementation 



Capacity building
We need to translate evidence into action
• Advocacy and awareness for the delivery of health services

• need trained health providers who understand AMR
• Improve diagnostic capacity to inform clinical care 

• reduce inappropriate antibiotic use
• Improve capacity for:

• data management, analysis, interpretation and sharingbrings an understanding of local data, issues, 
analysis and use of the data



What about antibiotics?

Fear of AMR drives irrational 
prescribing​ by clinicians

Lack of use of investigations 
drives irrational prescribing

(eg CSF, urine, radiology)

Where microbiology is done 
outside the research settings 

it is often of poor quality

Rapid selection/acquisition of 
carriage of 

resistant pathogens occurs in 
crowded wards

Guidelines are not contextual:
- community vs hospital 

acquired infection
- prior exposure to antibiotics



No Clarity on WHO AMR Policy Goals..

Current focus is on development of policy on Optimal 
Antibiotic Prescribing in the primary care setting using  the 

AWaRe system

Rogers Van Katwyk, Plos Med, 2019



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 



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

Klein EY LID 2020



2022 - WHO EML Antibiotic AWaRe Book
• To provide simple guidance on “HOW TO USE the antibiotics on the 

EML to manage common infections
• Guidance for 36 infections; primary care and 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



Common Primary Care 
Infections

Recommended AWaRe 
antibiotic

Bronchitis None

Pharyngitis Access

Otitis Media Access

Sinusitis Access

CAP (mild) Access

COPD exacerbations Access

UTI Lower Access

Dental Access

SSTI Access

Acute Bloody Diarrhoea Watch

Potential Primary Care Goals for optimising use of 
Access antibiotics 
- Up to 90% of Antibiotic Prescribing in Primary Care

could be Access antibiotics

Potential Primary Care Goals for safely reducing 
inappropriate prescribing (reducing total AB use)

- 60 % of 10 most common infections in primary care 
can be treated symptomatically/no AB for mild cases

- In many settings around half of patients attending a 
Primary Health Care facility receive an antibiotic 
(WHO goal of 30%..).

- Critical importance of maintaining/enhancing “Access 
to Access” antibiotics in most vulnerable populations



Nguyen H; ECCMID 2021 IQVIA MIDAS analysis - Oral antibiotic use 

Potential use 
of AWaRe in 
developing 
policy goals



Very limited evidence base to inform policy

• ~5 billion courses of antibiotics 
given in PHC

• Virtually no RCTs on optimal use of 
antibiotics in LMIC Primary Care

• Almost no data on efficacy and 
safety of risk-based approach to 
prescribing or ASP interventions

• What is the safety of reducing total 
prescribing in high disease burden 
countries?



Can we have policy goals and indicators for oral antibiotic 
consumption in the primary healthcare setting? 

Over 90% of LMIC antibiotic 
use is oral in the primary 

healthcare setting … (similar 
for HICs)

The great majority of primary 
care prescribing  should be 

Access antibiotics

Further work needed on 
AWaRe: relative safety, 

efficacy, cost and resistance

AWaRe system has potential to  
develop and implement more 

formal policy goals and 
indicators

(focus on safely, reducing Total and 
oral Watch antibiotic use)

We could model:
“observed vs expected ” 
patterns of community & 

hospital use (…risk adjusted 
for disease burden & varying 

levels of resistance)

We need to develop and 
pilot:

range of AWaRe based tools 
for optimal implementation 
of policy goals & monitoring 

outcomes

We need to conduct LMIC 
focused trials: 

inform policy strategies, 
safety and impact on 

resistance = evidence base for 
global policy leadership



The ADILA project (AMR Data to Inform Local Action)
• Local data and policy action based on the AWaRe

categorization and the WHO Essential Medicines List 
(EML)

• Inform local prescribers to treat patients based on local 
AMR data, EML guidelines (access antibiotics) and 
antibiotic availability

Action:
How can we influence local use of antibiotics?

WHO EML Antibiotic AWaRe
Book (2022) - empiric 
antibiotic guidance, 36 
infections (primary care and 
facility/hospital setting).



• Hospital data
• Assess feasibility of developing a hospital 

facility “clinical antibiotic resistance 
management tool” - inform development of 
facility level empiric prescribing guidelines 
and targets of appropriate antibiotic use.

• Primary Health care data
• Assess feasibility of integrating primary 

health care (PHC) antibiotic prescribing 
with estimates of distribution of clinical 
infections to inform targets for appropriate 
levels of antibiotic consumption. 

• Clinical impact
• Explore the clinical impact of alternative 

antibiotic prescribing reductions at a 
population level

• Implementation
• Pilot implementation: integrating the tools 

and piloting at a country level, focusing on 
capacity building

Goal: Optimise use of AMR surveillance data - develop tools for implementation nationally to 
inform and support individual countries policies on improving quality of antibiotic use

The ADILA project
Antimicrobial Resistance Data to Inform Local Action (ADILA)



• Modelling themes:
• Hospital data analysis for concordant/discordant treatment
• Hospital - modelling a hypothetical clinical trial based on data
• Primary healthcare (PHC) data for observed vs expected prescribing
• Surveys (PHC) – to ultimately have quality indicators
• Determine appropriate antibiotic targets (by clinical burden)
• Outline the data needed for prospective collection

• Country engagement, capacity building, sharing tools and code



Capacity building locally
• Retrospective data: we will model data from high income countries to understand which variables are crucial for the 

models in low-income countries
• When we exclude variables what does that do to the data
• Which variables need to be collected going forward
• This is the data we will prioritise in prospective studies

• Local researchers need to produce and analyse their own data
• To be able to analyse the prevalence of resistance locally together with antibiotic access and use
• All of our tools will be openly available on our website (http://cnpi-amr.org/)

• Improve diagnostic capacity to inform clinical care
• Fleming Fund are building the capacity in this area, this will ultimately provide robust data for analysis

• Improve capacity for data management, analysis, interpretation and sharing
• Support is needed for this from all funders

Introducing: Monthly webinars and discussion, please join us for our first webinar in September where the WHO EML 
will be presented by Prof Mike Sharland

http://cnpi-amr.org/
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