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The problem



Sepsis

“Organ failure caused by a dysregulated host response to infection”

• 250 000 cases of sepsis a year in the UK

• 46,000 deaths occur from sepsis in the UK

• Septic shock accounts for about 20% of ICU admissions



Precision Medicine
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Perner et al. Intensive Care Med. 2017; 43:1294



Gene Expression Signatures in Sepsis



• ICU patients with sepsis in 29 ICUs:

• Community Acquired Pneumonia (CAP) 
• (n=263 derivation and 105 validation)

• Faecal Peritonitis (FAP)
• (n=64 derivation and 53 validation)

RNA Profiling– GAinS Consortium

Burnham et al. Am J Resp Crit Care Med. 2017;196(3):328Davenport et al. Lancet Respir Med. 2016;4(4):259 



Sepsis Response Signatures – GAinS Consortium

Burnham et al. Am J Resp Crit Care Med. 2017;196(3):328Davenport et al. Lancet Respir Med. 2016;4(4):259 

SRS2 – relatively immunocompetent

SRS1 – relatively immunosuppressed



Sepsis Response Signatures

Burnham et al. Am J Resp Crit Care Med. 2017;196(3):328Davenport et al. Lancet Respir Med. 2016;4(4):259 



Sepsis Response Signatures - Outcomes

Burnham et al. Am J Resp Crit Care Med. 2017;196(3):328Davenport et al. Lancet Respir Med. 2016;4(4):259 

Pneumonia Faecal Peritonitis



Precision Medicine

HeterogeneityVariation in the host 
response Targeted treatment



SRS Signatures and Treatment in Septic 
Shock



Corticosteroids

Venkatesh et al. NEJM. 2018; 378:797 Annane et al. NEJM. 2018; 378:809



Corticosteroids
ADRENAL APROCCHSS

Mortality 28% Mortality 46%

Venkatesh et al. NEJM. 2018; 378:797 Annane et al. NEJM. 2018; 378:809



Sepsis Response Signatures and Corticosteroids
• Effect of Early Vasopressin vs Norepinephrine on Kidney Failure in Patients 

With Septic Shock (VANISH) 

Gordon et al. JAMA. 2016;316(5):509 

Septic Shock
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Sepsis Response Signatures and Corticosteroids
Interaction effect p=0.02

Antcliffe et al. Am J Resp Crit Care Med. 2019; 199(8):980



Biological Insight



Precision Medicine

HeterogeneityVariation in the host 
response Targeted treatment

Better biological 
understanding 

New therapeutic 
strategies



What drives gene-expression phenotypes?

Kwok et al. Nature Immunology. 2023; 24



Other Molecular Phenotypes



Antcliffe et al. Thorax. 2024 Calfee et al Lancet Resp Med, 2014

- Ventilation strategies
- Simvastatin
- Fluid strategy
- Activated Protein C



Elsa Harte





Clinical Application



IMmune Profiling of ICU pAtients to address Chronic 
Critical illness and ensure healThy ageing



• Bring these processes to the bedside

• Trajectory

• Overlap of phenotypes

• Embedded into trials

The Future
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