
Diagnostic innovation to improve patient 
outcomes from global infectious diseases, 

including AMR infection

Sharon Peacock, University of Cambridge
Panel 2: Catalyzing innovation and access to AMR 

diagnostics for humans and animals, 14th April 2023



Defining areas for diagnostic innovation to improve global 
outcomes from infectious diseases, including AMR infection

What are the 
leading causes 

of infection 
death

When are 
diagnostic 

tests 
recommended

When are 
current tests 
sub-optimal

When could 
new tests 
improve 

human health



Defining areas for diagnostic innovation to improve global 
outcomes from infectious diseases

What are the 
leading causes 

of infection 
death

When are 
diagnostic 

tests 
recommended

When are 
current tests 
sub-optimal

When could 
new tests 
improve 

human health



Top 10 causes of 
death globally, overall

Fact sheet 9 Dec 2020



Top 10 causes of death

Fact sheet 9 Dec 2020



Focus on diagnostic areas for health outcomes 

3 syndromes and 3 specific conditions:

• Neonatal  conditions
• Lower respiratory tract infections
• Diarrhoeal diseases

• TB
• HIV
• Malaria
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Phoebe Williams et al. Antibiotics needed to treat MDR infections in neonates. Bull World Health Organ 2022;100:797–807



WHO Guidelines on testing

https://www.who.int/publications/i/
item/WHO-MHP-HPS-EML-2022.02
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https://www.who.int/publications/i
/item/9789240019102



WHO AWaRe antibiotic book: management of infection

• Evidence-based guidance on antibiotic dose, route and 
duration for 34 common clinical infections in children 
and adults in primary health care and hospitals 

• Complements the WHO Model list of essential 
medicines and WHO Model list of essential medicines 
for children

• A book in three sections: Primary healthcare, Hospital 
facility, Reserve antibiotics

https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2022.02



WHO AWaRe antibiotic book: management of infection

• Severe pneumonia*

• Suspected TB*

• Sexually transmitted diseases*

• Symptomatic urinary infection*

• Pharyngitis if high risk of Group A strep infection

• Selected gastroenteritis (eg. suspected cholera, 
bloody diarrhoea) 

• Some eye diseases

When to do a diagnostic test

* Risk of AMR



WHO AWaRe antibiotic book: management of infection

• Most acute conditions*

• These conditions require patients to have 
blood culture

When to do a diagnostic test

* Risk of AMR



Last-resort reserve 
antibiotics. Restricted to 
very selected cases of 
confirmed or suspected 
infection with multidrug-
resistant pathogen

WHO AWaRe antibiotic book: management of infection



What tests to perform? WHO essential tests

https://www.who.int/publications/i/item/97
89240019102

1. Disease-specific diagnostics in community health facilities 
without labs (point of care tests)

2. Health care facilities with clinical labs:
• Clinical microbiology (staining, culture, blood culture, 

identification, susceptibility testing)
• Viral tests (eg HIV, hepatitis, flu, measles)
• Sexually transmitted diseases
• Neglected tropical diseases
• Malaria 
• TB



Mind the gap: lack of utilization of tests that work

• Many diagnostic tests have already been described but are not used, 
or not used effectively to guide antibiotic use (e.g. blood culture, 
susceptibility testing):
• Lack of sustainable lab capacity, funding, training

• How can diagnostic innovation be directed to improve uptake of 
existing tests – which would then inform personalized prescribing and 
improve antibiotic use and stewardship?



Mind the gap – importance of surveillance

• Most prescribing in the community for bacterial infections is based on 
surveillance data rather than diagnostic testing

• Prescribing in hospitals for bacterial infections also depends on 
surveillance data combined with a variable amount of testing 
depending on availability

• How can innovation create stronger diagnostic surveillance networks 
for empiric prescribing and better patient outcome from all infection, 
including AMR infection?



When current tests are sub-optimal
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1. When tests are not available to direct 
antimicrobial prescribing

2. When tests are available but are not 
performed (or do not perform) correctly 
and lead to sub-optimal prescribing

3. When tests are performed but the data is 
not used again to inform empiric 
prescribing and provide population-based 
AMR data



Innovation focused on appropriate prescribing through 
stronger diagnostics systems 

1. Strengthen diagnostics ecosystems in the 
community to preserve existing and new 
antibiotics (e.g. point of care tests for STIs)

2. Strengthen diagnostics ecosystems in hospitals 
(introducing essential tests, improved diagnostics 
systems) to reduce death from severe infections 
(including neonatal and respiratory) 

3. Empower on the ground diagnostic surveillance to 
improve empiric prescribing and use of local data 
(networks, digital tools, etc)

4. Improving ease of accurate susceptibility testing 
for the reserve antibiotic list

5. Focus on TB to find the missing millions



Innovation focused on local empowerment of test 
manufacture

1. Bringing local innovation in diagnostic test 
manufacturing at scale

2. Sustainable, local markets for quality 
assured and affordable diagnostics

3. Taming the testing ‘wild west’[see FIND 
Strategy] associated with the use of poor-
quality assays



Summary highlights for diagnostic innovations 

• Innovation that strengthens diagnostics ecosystems in the 
community e.g. POC tests 

• Innovation that strengthens diagnostic test utilization and 
data networks in the hospitals

• Innovation that strengthens on the ground surveillance and 
use of data for empiric prescribing

• Diagnostic innovation in local test manufacturing to provide 
affordable high-quality tests


