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Liverpoolôs strengths in emerging 
infections research

ÅMedical, Veterinary, Tropical schools

ÅDecades of ñone healthò research 
ÅCentre for Comparative Infectious Diseases
ÅEst. 1994

ÅNational Consortium for Zoonosis Research
ÅEst. 2007



NIHR Health Protection Research Unit (HPRU) 
in Emerging and Zoonotic Infections (EZI)

Since 2014 (£10M from NIHR, £160M external funding)
Director: Tom Solomon

Ebola Zika Covid-19 



Partners

The Spine Building
Å£35M (US$42M)

ÅEco friendly ñBREAMMò rating



Funding to date: £42M
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www.ThePandemicInstitute.org  | Tackling emerging infections & future pandemic threats
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TPI Steering Group

Steering Group Chair
David Sweeney CBE 

David Lalloo Matt Ashton Raphaela Kane Jim Gardner Adrian Nolan Louise Kenny Colin Sinclair

Incoming Steering Group Chair
David Sweeney CBE 
Former Executive Chair of Research England
Former Director (Research & Knowledge 
Exchange) for the Higher Education Funding 
Council for England



Science Strategy: End to End Approach 
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THREE PILLARS OF IMPACT
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& many 
more!!



Predict 

Prediction of future pathogen emergence

Divide -and-conquer:  machine -learning integrates 

mammalian and viral traits with network features 

to predict virus -mammal associations

Maya Wardeh, et al  Nature Comms 2021



ÅExpand the database to add
ÅPathogen sequencing

ÅMovements of people

ÅMovement of animals

ÅChanges in climate

ÅData  Mining and Artificial 
Intelligence Approach
ÅĄpredict which pathogens will 

emerge
ÅTransmissibility

ÅVirulence

Future Plans

Future Plans: Predicting of future pathogen emergence

Virus genetic code

Human flight patterns



Predict 

Prepare

Improved detection of established and emerging 

pathogens in collaboration with international partners

Malawi

Brazil

India





Future Plans : 
Pandemic Preparedness Hubs with Overseas Collaborators (£1.5M)

NIHR Global Health Research Group on Brain 
Infections

Bangkok

Kamuzu University of Health Sciences, 
Malawi

Christian Medical College
Vellore, India

Oswaldo Cruz 
Foundation, Brazil

One Health 
Regional Network, Africa

Hong Kong University
&
A*STAR Singapore



Predict 

Prepare

Prevent
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Priority pathogens compiled from WHO Blueprint (blue), Coalition for Epidemic Preparedness Innovations (Orange), UK 
Vaccine Research and Development Network (purple), National Institute of Allergy and Infectious Disease Priority A list.

Noad  et al, Vaccine 2018

Prevent:  Priority Pathogens

Diagnostics

Therapeutics

Vaccines

Other threats
SARS-CoV-2
Avian Flu
Mpox
Kyasanur Forest
Oropouche

Crimean Congo 
Hemorrhagic Fever

Therapeutics

Diagnostics



Flagships High Priority Medium Priority

SARS-CoV-2

Crimean Congo Haemorrhagic 

Fever (CCHF)  

Influenza  

Mpox  

MERS (Middle East Respiratory 

Syndrome) Co -V

Zika

Lassa 

Hanta 

Avian Flu

Arenaviruses

Chikungunya

Ebola

Kyasanur  forest

Plague

Rift Valley

Priority Pathogens (Sept 2022)

Crimean Congo 
Hemorrhagic Fever

Therapeutics

Diagnostics

Crimean Congo Haemorrhagic Fever
 - Case Fatality Rate 10-40%. 
   - Covid-19 < 1%





www.liverpool.ac.uk/vaccines

Vaccine development pipeline: Streptococcus pneumoniae 

Genomics

Universal antigen 
discovery

Screening

Formulation

Immunogenicity 
and protective 

efficacy

Å>25,000 pneumococal isolates
Å44 serotypes
Å6 continents, 36 countries
Å1 day old to 65 years of age
Å2004-2015

ÅHighly conserved antigens
ÅSurface expressed

ÅVirulence in vivo testing
ÅPotent immunogen
ÅCytokines, immune cells and 
inflammasome modulatory 
activities

ÅLicencesadjuvants e.g., alum
ÅInnate receptor ligands
ÅNovel mucosal and particulate adjuvants
ÅNatural immunomodulatory peptide mimetics

ÅTranslational 
models of 

pneumococcal 
invasive 
diseases
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