
Welcome!

TARGetAMR Network Conference 2026

Building the future of 
AMR Genomics 

Thursday 14th – Friday 15th May 2026
7 Cannon St, Birmingham B2 5EP

www.targetamr.org.uk

#TARGetAMR26

Network: thestudio
Password: customerfirst



• Fire drill – no fire alarm test today.  
• Fire alarm: 

• Intermittent alarm = alert from Cannon Street and continuous alarm = 
evacuate

• Assembly point is outside the Apple building on New Street – directly at the 
end of Cannon Street

• Toilets & breaks

• e-Delegate packs via QR code 

• Mobile phones

• Interactive and participate 

• Exhibitions & networking opportunity

Housekeeping



Housekeeping
• WiFi is available. Network: thestudio; password: customerfirst

• Photography 

• Social Media – hashtag #TARGetAMR26 | @targetamr

• Evaluation and Feedback



Leadership
Prof  Willem van Schaik  (Birmingham), Prof Kate 
Baker (Cambridge) and Prof Paul Flowers 
(Strathclyde, Health change sociologist) 

Dr Tess Johnson (Oxford, Bioethicist) [covering for 
Dr Stephanie Johnson (Oxford, Bioethicist)] and Dr 
Nikki Adderley (Health Informatics, Birmingham)

Kevin Dunn and Rivie Mayele-Tamina (Birmingham, 
network managers)



Genome sequencing is key to mapping evolution of pathogens and 
AMR

Hurdles remain to the implementation of genomics in (routine) 
surveillance and diagnostics of AMR across the One Health triad

Opportunity



Challenges

Cost? Ethical concerns 
(including around AI)?

Challenges to integrate 
with current structures 

and protocols?

Lack of infrastructure 
and/or training?

To fully unleash the 
power of genomics to 

reduce AMR, we need to 
better understand and 
remove these hurdles

Only possible by working 
across disciplines Network opinion piece



Our goals

Bring together the large 
UK AMR genomics 
community

1
Foster transdisciplinary 
dialogue

2
Identify, study and 
remove critical pinch 
points for the 
implementation of AMR 
Genomics in different 
sectors and settings

3



Membership
• 798 members in total

• 238 organisations across the UK
• 275 international members spanning 56 countries
• Information on protected characteristics collected on a 

voluntary basis ~ 10% of membership

Members’ Career Stage

Type %

Early Career 
(including students 
and postdoctoral 
researchers)

53%

Mid-late career 43%

Other/ Not 
Applicable

4%

Members’ Affiliations

Type %

Academia 77%

Business 4%

3rd sector 4.4%

Government Department/ 
Government Agency

14.6%



© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, Open Places, OpenStreetMap, Overture Maps Fundation, TomTom, Zenrin
Powered by Bing

TARGetAMR Membership – International Breakdown

1 2 3 4 5 6 7 8 12 19 20 22 26 523

Region Count %
UK 523 65.5%

Africa 86 10.8%
Rest of Europe 76 9.5%

Asia 73 9.1%
Americas 32 4.0%
Australia 8 1.0%



Comic

Genomic Detectives: a 
new TARGetAMR comic 

translating AMR genomics 
into engaging, accessible 

storytelling

Designed to bridge 
research, policy, and 
public understanding

A tool to spark 
conversations across 

sectors (research, 
healthcare, public)

Will be shared widely 
across the network 

and online in the 
coming months



AMR Challenges & Opportunities

Claas Kirchhelle

French National Institute of Health and Medical Research

https://www.bugsdrugs.org/
Image Source: WHO

https://www.bugsdrugs.org/


Structure:

1. AMR – The Existing System

2. AMR – The Evolving Response

3. AMR – Recontextualising Governance

Image Source: WHO



1. AMR – The Existing System

An emergency response shaped by:

• 1990s: HIC “superbugs” crisis

• Ca. 2010-: AMR as a global (gram-negative) apocalyptic threat.



Policy Take-Off

Overton et al. BMJ Global Health 2021

248 International policy reports on AMR (1955-2020)



AMR: Three Interlayered Challenges

Klein et al. PNAS 2018.Murray et al. Lancet 2022. ReAct, 2018

Resistant Pathogens Antimicrobial Usage Drug Innovation



2015 WHO Global Action Plan (GAP)2001 WHO Global Strategy

International Policy Frameworks



Awareness Surveillance Prevention Stewardship Innovation

Five Pillars of AMR Governance

➢ 2015 GAP (non-binding) sets out five pillars of action.



2015 WHO Global Action Plan (GAP)

Initial Success

2015: 194 WHO member states commit to developing a National Action Plan (NAP)

➢ Significant funding commitments: USA/UK/Germany/EU – philanthropic funders. 

A Global AMR Framework



2015 WHO Global Action Plan (GAP)

Mixed Impact:

2025: 178 NAPs  – But: Dec 2023: only 27% of Member States monitor &

implement NAPS effectively and only 11% allocated national budgets.

A Global AMR Framework



Van Boeckel et al. 

PNAS, 2015

Klein et al. PNAS 

2024

Mixed Balance Sheet

AMR (RISING) AMU (RISING)

Naghavi et al. Lancet 

2024

Global AMR R&D Hub, 

2026

Investment (Declining) 



Regalvanising Action

UN General Assembly High-level 

Meeting 2024: 

➢Reduce deaths from bacterial AMR by 

10% by 2030.

2026 WHO GAP update:

➢Greater focus on the environment, 

equity, and people-based approaches.

But: will more of the same ‘solve’ AMR?



Broadening AMR Governance

AMR governance has been deliberately narrow. 

Existing approaches are not without alternative.

Social sciences & humanities can help redefine AMR as an equity, ecological  & sustainability problem.

➢ Contextualising governance is key.



2. AMR – The Evolving Response





Infrastructure Origins
1905 Atoxyl

1910 Salvarsan

1917 Suramin  (Bayer 205)

1933 Sulfonamidochrysoïdine 

1935 Sulfanilamide

1937 Sulfapyridine 

1939 Gramicidin

1941 Penicillin

1944 Streptomycin

1945 Chlortetracycline 

1945 Oxytetracycline 

1947 Chloramphenicol

1959 Methicillin

1961 Ampicillin

1964 Cephalothin 
➢ Antimicrobial era begins around 1900 with new 

mode of systematic drug innovation. 

Robert Thom: Era of Antibiotics



New Infrastructures: Medicine

Image Source EScience Commons, PBS, Wikicommons, AMIS, Beaujon Hospital, NHS People‘s History



New Infrastructures: Food Production

1949

Non-therapeutic use: 

Announcement of the 

antibiotic growth effect 

Image Source Journal of Parasitology, Peoria Historical Society; Yellapragada SubbaRow Archives

1948

Sulfaquinoxaline

Mass-treatment 

and prophylaxis

1940

Sulfapyridine 

advert



Non-therapeutic Use

Image Source Farm Journal; Progressive Farmer; Wallaces Farmer
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New Infrastructures: Plant Production

Streptomycin Spraying/ Citrus Injections 2000s

1950s USDA Spraying

1970s Rice Blast 

Spraying

2000s Drone Spraying

Image Source USDA; Agricultural Solutions



New Infrastructures: Food Preservation

Image Source www.aberdeenships.com; Farm Journal 1956; Arizona Republican 1956; Iceland Eyes

Fish Preservation (USA/UK)

Poultry Preservation 

(USA 1955/56)

Whaling (Iceland 1953)



Infrastructures of Modernity

Poultry Preservation 

(USA 1955/56)

Antimicrobials Enable:

- Dramatic expansion of microbial control.

- Replacement of more expensive forms of care.

- Efficacy gains for health- and food systems.

- Breakthrough for research-based 

pharmaceutical companies (especially US). 

➢Crucial for post-war developmentalism. 

➢Win-win-win for states, industry, public.

 



Biological Curiosity: 1916 experiments on 

“drug fastness” (1907 first observation AMR)

Rational Use: “If you use penicillin, use 

enough.” (A. Fleming, 1945)

Infectious Genes: “[Resistance]-factors now 

have an epidemiology of their own” (E.S. 

Anderson, 1965)

AMR: A Well-Known Problem



A series of ‘Technical Fixes’

1. Practitioner Education (’Rational Drug Use’) (1950s-)

2. Public Behaviour (‘Pushy’ Patients/ Farmers) (1950s-)

3. Infection Control (Biosecurity/ hygiene) (1950s-)

4. Improved AMR Surveillance (1960s-)

5. Antibiotic Restrictions (1970s/ 1990s-2000s)

6. Antibiotic Innovation (1980s-)

A Narrow Clinical Gaze: AMR defined as a 

binary of therapy success/ failure.



Eco-structural Neglect

(Infra)structural dimensions of antimicrobial usage 

are neglected.

Environmental reservoirs & drivers of AMR ignored.

Overton et al. 2021

Denyer Willis & Chandler, 

2019

2 of 248 international reports on AMR 

focus on the environment (1955-2020).



Early Warnings

Slide by Prof Will Gaze

1970s: Environmental microbiologists warn about AMR reservoirs in soil and water (sewage, manure).



Industrial Pollution

1930s-: Coastal waters & rivers used to dump millions of tons of antibiotic fermentation 

wastes.

1971-1980: investigations into pharmaceutical marine discharge and sewage sludge in New 

York Bite and Long Island Sound.

➢ Coliform organisms with mobilisable R-factors found in sludge close to fisheries.

1980s-2000s: geographic shift of production and packaging (China & India).

Pfizer Groton / NYC, US Timoney et al. 1978



Selective Surveillance

Microbiological surveillance infrastructure 

designed to monitor pathogen outbreaks 

rather than microbiota shifts. 

Consistent outbreak framing of AMR:

- A threat of clinics & farms.

- An external/ foreign threat.

- Alignment with pandemic preparedness 

focus.

- Glosses over vast capacity differences.

Neglect of AMR circulation & amplification 

beyond the human domain. 



Munk et al. Nature Communications 2022Zheng et al. Science Advances 2022

Prevalence of Antimicrobial Resistance Genes (ARGs) in Soils Prevalence of ARGs in Sewage Samples

Little attention paid to:

• Wider changes of microbial biosphere.



Insufficient attention paid to:

• Wider changes of microbial biosphere.

• Interrelation of pharmaceutical & non-pharmaceutical selection (biocides, trace metals, etc.).

Scales of Change

Yan et al. 

Environment 

International 2024

Genetic LevelSpecies Level Mobilome

Kirchhelle et al. CID 2019

Wong et al. Nature 2015

Cazares et al. 

Science 2025



One Health = Human Health?

Traditional public health surveillance infrastructures & sentinels 
repurposed to make sense of environmental shifts.  

2018 WHO working group proposes ESBL E. coli as One Health 
sentinel for AMR/ HGT: 

“It is acknowledged that this indicator does not represent the 
overall global problem of AMR, (…). However, the existing 
literature shows: (i) great variations in the rates of ESBL-Ec 
colonization (…); (ii) variable prevalence among farm animals, 
with indications that some of the human morbidity linked to 
ESBL-Ec is due to antibiotic usage in the food chain,  (…); (iii) 
interventions (…) have been followed by a decrease in ESBL-Ec 
occurrence rates; and (iv) ESBLs confer resistance to critically-
important  (….)drugs”.

Over targeting: monitoring what we know.

Anjum et al. 2021



Mixed Priorities
“E coli is simply inversely proportional to another microbe (microbes) 
which are abundant in more pristine ecosystems. As such, it’s a pretty 
decent proxy for how F’d up the world is.” (anonymous microbiologist 
2)

“Personally, this is my reservation of the use of E.coli as an indicator 
of environmental AMR.
• E. coli (…) doesn’t survive well in many environmental 
conditions compared to more robust bacteria 
like Pseudomonas or Acinetobacter, which maybe more 
representative of the selective pressures in those niches.
• Environmental E. coli can come from humans, livestock, or 
wildlife—but without genomic characterization, it’s hard to pinpoint 
sources or identify specific AMR drivers.
• Environmental Health ≠ Fecal Contamination. Environmental 
health encompasses a broad range of exposures and outcomes—
air quality, water safety, chemical exposure, housing, climate 
impacts, etc, which E. coli simply doesn’t capture.” (anonymous 
microbiologist 1)

Examination of 43,000 microbiological 

papers in the pubmed database.



Eco-Structural Neglect

More sustainable AMR governance requires:

1. Addressing socio-economic drivers of human/ 

animal use (systems reforms).

2. Tackling environmental AMR reservoirs/ 

drivers (e.g. biocides/heavy metal pollution).

3. Reflecting on equitable long-term ‘living with’ 

AMR. 

Overton et al. 2021

Denyer Willis & Chandler, 

2019



3. AMR – Recontextualising Governance



AMR: Cui Bono?

44

AMR reports by target locale (1955–2000)

AMR reports by target locale (2010−2020)

Overton et al., BMJ Global Health, 2021

Modelled percentage resistant pathogens, 

Murray et al. Lancet, 2022

Geopolitics shape post-2010 globalization of 

AMR governance:

➢ ‘Northern’ politics for ‘Southern’ pills (Gradmann 

& Kirchhelle, 2023)



Drivers: Biosecurity, Soft Power, Philanthrocapitalism

Prioritisation of biosecurity & innovation 

over long-term capacity-building & local 

priority setting.



Frequent unintended yet 

non-random side-effects 

from wholesale export of 

high-income policy 

solutions.

Losing the Context



Awareness Surveillance Prevention Stewardship Innovation

Biosecurity 

driving 

intensification/ 

smallholder loss

OTC 

restrictions 

punish the 

poorest

Innovation 

incentives foster 

non-inclusive drug 

design & HIC-

based R&D.

AMR 

surveillance 

not informing  

local 

treatment 

Awareness 

does not 

change 

behavioural 

drivers

(Un)intended Consequences



Babies & Bathwater… 

No need to abandon global AMR governance.

Global coordination remains necessary.

Existing interventions can be effective.

But: neglecting structural inequities, socio-

environmental differences, and long-term 

aspects of AMR comes at a cost.



Strengthen decentralised local/ regional/ national 

approaches to access, stewardship, and innovation 

(e.g. networked public R&D, AMR-linked WASH 

funding, community priority-setting).

➢ Capacity-building & new voices needed.

➢ Focus on AMR/ microbial burdens beyond the 

clinic (waste water surveillance).

➢ Abandon oven-ready solutions. 

Mainstream AMR into wider health, developmental, 

and environmental agendas.

➢ Faltering multilateralism as window of 

opportunity.

Decentralising & Mainstreaming AMR



Conclusion: Towards Contextual Policy-making

AMR consists of a complex set of interrelated yet 

distinct regional and historical challenges.

Managing (not tackling!) AMR requires building 

contextualized and sustainable diagnosis & 

response-frameworks from the bottom-up.

Social sciences can co-produce actionable 

knowledge by:

- Highlighting structural reforms necessary to reform 

antibiotic and microbiological infrastructures.

- Reframing AMR in light of broader equity and 

environmental agendas.

➢ No magic bullet



Thank you!



Flexible Funding Launch 

 Professor Kate Baker 



TARGetAMR
Flexible Funding Initiative

Transdisciplinary Network in AMR genomics



Our flexible funding initiative

• Motivations

• Overview of the scheme 

• Areas to think about 

• Pre-networking poll 

targetamr.org.uk 



Why an FFI?

1. Build the national network

2. Create synergies

3. Implement and discover 

4. Outreach and engagement 

5. Future planning 



What is the scope of the FFI?

• Will support the following for work aligned with the TARGetAMR 
remit:
• Facilitate productive cooperative working across disciplines
• Stimulate new transdisciplinary research activity

• Short term, targeted activities that:
• Enable new or strengthened collaborations
• Address clearly articulated research questions in AMR 

genomics
• Demonstrate added value through transdisciplinary integration



Eligibility and resource

• Must be based at an organisation eligible to receive 
UKRI funding 

• Anticipate at least 5 awards of up to £30,000 
funded at 80% Full Economic Costing (Equivalent to 
£24,000) 

• Funds are awarded retrospectively by UKRI 

• Activity to take place in 2027



What are we looking for?
• Focus: Clear focus on AMR genomics

• Contributors: spanning ≥2 UKRI Council remits 
        (bonus for genuine non-STEM/STEM integration) 

• Clear articulation of:
• The contribution of each discipline
• How the collaboration builds or extends multidisciplinary working to achieve 

transdisciplinary outcomes
• How the funding builds capacity, capability, and connectivity in AMR 

genomics 



When? Timeline



How do I apply?

1. Application form (online form) 
2. CoIs and Budget Supplement 

(download and email) 

Section Max words

Project Lead Name, Email 

Title 20

Lay summary 300

Transdisciplinary Approach 500

Background/Objectives 500

Activities/Workplan 500

Capability to deliver 300

Outputs/Outcomes 300

Pathways to impact 300

Data management 250 

Ethics If applicable

References No max



Assessment criteria

Novelty

Transdisciplinarity

Feasibility

Potential impact for AMR genomics

Track record (comm. with career stage)

• Timely, relevant, and high priority research questions in AMR genomics
• Clearly articulated outputs (e.g. publications, monographs, competitive funding applications) 



Our flexible funding initiative

• Motivations

• Overview of the scheme 

• Areas to think about 

• Pre-networking poll 

targetamr.org.uk 



A little food for thought
What does impact for AMR genomics even mean? 

And what do you consider high priority research questions?

TARGet stakeholder mapping of genomics to the UK NAP 

WHO Delphi study on AMR research priorities
40 research priorities (5 themes, 11 areas) 

Two of which include genomics in the context of 
diagnostics and surveillance



UK AMR National Action Plan



Policy priority questions
Theme 3

Using information for 
action 

Outcome 7.1
Evidence Generation 

and  use 

Including 10 high 
priority research 

questions



Our flexible funding initiative

• Motivations

• Overview of the scheme 

• Areas to think about 

• Pre-networking poll 

targetamr.org.uk 



FFI pre-networking poll

ICYMI: These are ideal as collaborative awards

The session this afternoon aims to connect 
people with complementary expertise and 
common interests.  

Scan the QR code or head to menti.com and 
let’s explore that ...



#TARGetAMR26



Welcome Back!

Short Talks

Dr Clare Barker
Dr Charlene Rodrigues

Dr Jennifer Cole
#TARGetAMR26



Identifying emerging resistance in 
gastrointestinal pathogens by 

genomic surveillance of travellers

Clare Barker

Gastrointestinal Infections, Food Safety & One Health, UK Health Security Agency

NIHR Health Protection Research Unit in Gastrointestinal Infections

clare.barker@ukhsa.gov.uk



What happens if you get a GI infection?

GP/hospital

Local laboratory Reference 

laboratory
UKHSA

outbreaks

AMR

toxins

Bacteria isolated from patients with gastrointestinal infections are 

sent to the national reference laboratory for identification & typing by 

whole genome sequencing (WGS). 

Bioinformaticians, 

epidemiologists, clinicians



What diseases do we see?

Domestic:

• Pathogenic E. coli e.g. O157:H7

• Salmonellosis

• Shigellosis

• Campylobacteriosis

• Clostridium perfringens food poisoning

• Helicobacter pylori gastric ulcers

• Foodborne botulism

• Listeriosis

Travel:

• Typhoid fever

• Cholera

• Dysentery

• Travellers’ diarrhoea



Cholera

• Cholera is caused by the bacterium Vibrio cholerae

• Not all V. cholerae strains cause cholera – the disease requires 

presence of the cholera toxin (CTX)

• These strains are known as toxigenic V. cholerae

• Toxigenic V. cholerae is endemic within Asia and sub-Saharan Africa

• The main symptoms are abdominal pain and acute, watery diarrhoea 

that can lead to severe dehydration

• Treatment: oral rehydration; antimicrobials such as tetracycline, 

fluoroquinolones, or macrolides can be used to reduce severity

• We get <10 cases of cholera a year from travellers – there have 

been no domestic cases since 1893



Highly resistant cholera

• In 2024 we received samples of toxigenic 

V. cholerae from multiple patients, which were 

resistant to several different antibiotics

• We confirmed that these were the same strain, 

and were linked to countries in the Middle East 

and East Africa

• The 6 AMR genes were carried on a plasmid 

identical to one that was first detected in 2018, 

during the ongoing Yemen epidemic

Ching-Ying Poh, Satheesh Nair 



Plasmids

• Plasmids are bacterial ‘accessory DNA’ – an extra 

genetic element they can pick up, which often have 

genes with useful functions like: 

• providing resistance to one or more antibiotics

• allowing them to produce extra toxins

• giving them survival traits for the environment

• Plasmids can transfer between individual bacteria and 

across different bacterial species

• Plasmids are a major cause of AMR spread

Castañeda-Barba S, Top EM, Stalder T. Plasmids, a molecular 

cornerstone of antimicrobial resistance in the One Health era. 

Nature Reviews Microbiology 2024.



Domestic cholera..?

• In early 2025, we received more highly 

resistant, toxigenic V. cholerae – including from 

a patient who had not travelled

• Public health agencies in Germany 

simultaneously reported a case of cholera in a 

patient with no travel

• We confirmed that these were all related to the 

2024 strain circulating in eastern Africa

• The non-travel isolate clustered with those from 

patients with travel to Ethiopia

• All had the same AMR, on the same plasmid



Domestic cholera..?

• In both Germany and the UK, travellers had 

returned from the Bermel Georgis holy site with 

bottled spring water to share with family

• The German scientists were able to isolate the 

bacterial strain from the water

• There was genetic, microbiological and 

epidemiological evidence that they had gotten 

cholera by drinking this contaminated holy water



Typhoid fever

• Typhoid fever is caused by the bacterium 

Salmonella serovar Typhi (S. Typhi)

• Infection occurs in the gut but spreads to the 

lymph nodes, spleen, liver and blood to cause a 

severe, systemic disease

• We get 400-500 cases of typhoid fever a year 

from travellers returning from endemic regions in 

Asia and Africa

• AMR is an increasing threat to the treatment of 

typhoid fever 



AMR in S. Typhi

• 90% of imported cases of typhoid fever are resistant to 

ciprofloxacin

• ~30% are multidrug-resistant (MDR): ciprofloxacin + 

amoxicillin, co-trimoxazole and chloramphenicol

• ~5% are extensively drug-resistant (XDR): ciprofloxacin + 

MDR + 3rd generation cephalosporins

• This is largely due to a combination of resistance genes from 

two common plasmid types:

• IncHI1: blaTEM-1, dfrA7, sul1, sul2, catA1, strAB (spread globally)

• IncY: blaCTX-M-15 + qnrS1 (only in South Asia)

• This leaves only azithromycin and carbapenems – but 

resistance is emerging (sporadically) to both antibiotics



New mechanisms of AMR transmission

• We investigated cases of typhoid from Iraq that were resistant to ceftriaxone – these 

had an AMR gene (blaCTX-M-15) and supposedly an IncY plasmid, as seen in South Asia

• We found that the gene was instead being carried on a phage-plasmid

• Phages are viruses that infect bacteria by injecting their DNA into the cell – and aren’t 

known for being a common cause of AMR transmission

• Phage-plasmids are often misidentified or overlooked, so their true impact on the 

spread of AMR is underestimated

• We have continued to monitor this strain, which has persisted from 2017 until at least 

December 2025 in West Asia, and spread to Bangladesh in 2024



Conclusions

• At UKHSA, sequencing has been in routine use for GI bacteria 

for over a decade, and we now have more than 215,000 genomes

• Sequencing and genomic analysis of bacteria causing infections in 

international travellers:

• acts as passive surveillance for countries without such systems in place

• can lead to targeted public health actions, clinical guidance and travel advice

• is at the frontline for detecting some emerging AMR mechanisms

• Gastrointestinal illnesses are becoming harder to treat due to 

increasing resistance, particularly the spread of MDR and XDR strains

• Our AMR team is developing an in-house surveillance tool to 

monitor trends in critical resistance

Ella Rodwell, Tolu Gbokoyi

Pathogen Start 2018 2022 2025 Total

Salmonella 2014 10,816 10,139 11,886 118,143

Escherichia / Shigella 2015 4,274 6,727 9,512 62,255

Listeria 2015 723 1,258 850 10,821

Campylobacter 2016 2,984 274 1,489 22,352

Vibrio 2018 - 108 153 1,161

Yersinia 2018 - 259 620 2,659

Clostridium 2025 - - 567 607

Anaïs Painset, David Greig



Acknowledgements

This research was supported by the National Institute for Health and Care Research (NIHR) Health Protection 
Research Unit (HPRU) in Gastrointestinal Infections. The views expressed are those of the author(s) and not 
necessarily those of the NIHR or the Department of Health and Social Care.

• GBRU (reference lab) – Satheesh Nair, Claire Jenkins, Ching-Ying Poh, Craig Swift, 

Ailie Robinson, Amina Ismail Ahmed, Marie Chattaway 

• GIFSOH (AMR/One Health) – Anaïs Painset, Vanessa Wong, Gauri Godbole, Ella Rodwell, 

Tolu Gbokoyi, Iain Hayden, Liljana Petrovska

• GIGLS (bioinformatics) – David Greig, Adam Crewdson, Vineet Patel

• Quadram Institute – Gemma Langridge, Emma Waters

• HPRU – Matt Bird, Paolo Ribeca



Customised genome reporting in UK 
healthcare for AMR pathogens: 
optimising communication for action

Consultant in Paediatric Infectious Diseases  |  St Mary's Hospital, Imperial College Healthcare NHS Trust  | London

Consultant in Pathogen Genomics  |  UK Health Security Agency | London  

Clinical Assistant Professor  |  London School of Hygiene & Tropical Medicine  |  London



Outline

Review 
requirements for 
reporting of 
pathogen genomic 
data

1
Development 
clinical genome 
reporting pathway

2
Current 
implementation in 
AMR priority 
projects

3



Genomics can inform health actions to improve 
health and prevent disease

Detailed 
typing

Genomic 
surveillance 

AMR/vaccine 
antigen 

surveillance 

Outbreak 
investigations

To which subgroup do these organisms belong?
e.g. Identification of genotype, capsular type, 

serotype

Capsular groups

Are these organisms related to one another?
e.g. Analysis of outbreak/cluster or transmission 

chains

Are these organisms resistant to antibiotics? 
e.g. Identification of antibiotic resistance 

determinants

Are these similar to the organisms we have seen 
in this region before? 

e.g. Monitoring in routine surveillance systems 
locally, nationally and internationally



The workforce

Genomic 
epidemiology

Microbiologists 
& clinical 
scientists

Academics

Computational 
biologists & 

bioinformatics

Data analysts

ID physicians 
and nurses

Epidemiology & 
public health 

specialists



Current clinical pathogen genomics 
landscape

Infection prevention and control (IPC) is a 
key use case for genomic in healthcare, and this 
is often in healthcare settings with AMR 
pathogens

Tailored reporting of medically relevant 
pathogen genomic data is needed to suit the 
range of end-users for implementation in 
clinical practice.

High risk  
clinical areas

AMR pathogens

Price et al in submission



Aims

1. Develop customised clinical genome reports for Klebsiella 
pneumoniae species complex.

2. Expand the utility of these for clinical and public health purposes 
for diverse pathogen profiles, prioritising AMR pathogens.

Objective: To develop an open access, clinical genome reporting 
code base, for use in healthcare bioinformatic infrastructure to 
output clinical reports, implemented in the NHS and UKHSA.



Genome reporting development 

PasteurMLST database survey

•Survey: user demographics, training and 
genomic data uses in academia, microbiology, 
and epidemiological context

Draft genome reports

•Using survey outputs on clinical utility of fields 
used by different specialists created 
subheading and sections with relevant fields

Focus group testing (global)

•Focus group discussions with teams from 
(London, Australia, South Africa, Uganda, 
Canada) to optimise report. 

Clinical simulation testing 
(London)

•Neonatal outbreak simulation with IPC team 
(microbiologists and nurses) and frontline 
clinical practitioners 



Genome reporting development 

PlasmidFinder

• Provenance
• MLST
• cgMLST
• LIN codes (clusters)
• Third-party analyses

BIGSdb
database

Template engine
Report
HTML/PDF

Template

Dr Keith Jolley



Code development 

• Any bioinformatic pipeline
• Provenance
• Genomic data extraction

Template engine
Report
HTML/PDF

Template

Sample-specific input data to 
populate the clinical report 
template, via a standard format 
(e.g. JSON)

Dr David Guzman
Dr Elita Jauneikaite

Dr Frances Davies

Dr David Williams

Dr Russell Hope



Genome reporting standards



NHS implementation

IPC case study selection – CPE routine 
sequencing and plasmid mediated outbreak

Generate reports for first cases, ensure 
scalability

Simulated IPC incident meeting with 
doctors and nurses

Focus groups and feedback to inform 
implementation 



UKHSA implementation

Trial of reporting for different species, variety 
of AMR patterns

Generate reports for cases, ensure 
scalability

Clinical validation assessment with senior 
scientists

Assessment of internal infrastructure for 
onward NHS sharing (other stakeholders)



Summary

Pathogen genomic data can provide additive information in healthcare settings, if delivered clearly to those 
who need it to act on it.

Implementation gap for IPC in hospital settings, in part, due to lack of easily interpretable data and reporting 
standards.

 
Customised genome reports for medically relevant AMR pathogens provides a way to do this.

Development of pipeline agnostic code, allows wider accessibility for using these clinical reports.

Implementation into healthcare still requires some local bioinformatics work to optimise data input.

Use will vary with level of genomics use across geographies, but provides custmised reporting 
template and pipeline for use across different pathogens.
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UK-LMIC research cooperation and process
Lessons from the Kenya-LMIC Partnership on Leveraging 
Fish Genetics and Genomics to Reduce Antibiotic 
Resistance Spread Through Fish Consumption

Dr Jennifer Cole (jennifer.cole@rhul.ac.uk), Royal Holloway, UK
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University of Eldoret – Lake Victoria, Kenya
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In this presentation I will:

• Give background to the lessons identified

• Explain the challenges experienced

• Suggest opportunities for partnerships in East Africa

• … with some caveats

• Offer introductions to the partners to anyone interested

https://pure.royalholloway.ac.uk/ws/portalfiles/portal/62004543/Kenya-UK-LMIC_Report_Final.pdf

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)01397-7/fulltext
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UK funded project (AMS/GCRF)
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RHUL background in the topic
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Partnership with University of Eldoret

• Introduction through Planetary Health Alliance

• Kenyan National Research Laboratory 

for Fish Genetic and Genomics established at 

University of Eldoret in 2023

• Lab advertises commercial services, 

and can be a partner on UKRI research grants

• Our project included upskilling laboratory staff and 

project partners in Whole Genome Sequencing 

(main interest for Eldoret staff)

• Establish a Centre of Excellence for fish genetics 

and genomics in East Africa; future partnerships
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Project team

Dr Salinah Rono

University of Eldoret

Microbiologist

Dr Jennifer Cole

Royal Holloway

Biological Anthropologist

Dr Emily Chemoiwa

University of Eldoret

Microbiologist

Dr Mahmoud Eltholth

Royal Holloway

Economist (and Vet)

Prof Hermine Mkrtchyan

University of West London

Genomics
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Challenges

• Kenyan “National Research Laboratory 

for Fish Genetic and Genomics” 

• Reality of lab infrastructure and research experience

• University priorities of teaching vs research

• Buying consumables, travelling to fieldwork, equipment 

maintenance and repair, training (lack of funding)

• Good ECRs leave as soon as they can for Global North 

partners – are we adding to the ‘brain drain’?
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Opportunities

• Excellent reach into local communties: 

fishing/aquaculture; market traders; herbalists 

and traditional healers; healthcare sector; 

WaSH; planetary health

• (Some) partners have (some) excellent data

• Finances go much further than in the UK – 

opportunities for UK students who would 

struggle to afford PhD in UK

• Make a real difference

• Plan for long-term and sustainable impact



Contact: jennifer.cole@rhul.ac.uk





Structured 
Networking

#TARGetAMR26



Groupings

Microbes and animals

Collaboration methods 
and ways of working

Climate and nature-based 
problems and solutions

Clinical settings (STIs, HCAIs 
and CAIs)

Structural factors and 
prevention

       Other



Microbe
s

Other

Climate

Method
s

Clinical

Structures



• Microbes and animals
• Collaboration methodologies and ways of working
• Climate and nature-based problems and solutions
• Clinical settings (STIs, HCAIs and CAIs)
• Structural factors and prevention
• Other


