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• The key to “better” sepsis trials is not just a different design

• Mechanism

• Therapeutic targets

• Infrastructure and funding

• Public awareness

• I am only going to discuss one aspect of our current 

predicament

Caveats



Where do we start..

The failure of Eisai's eritoran to improve survival in a Phase III trial in patients 

with severe sepsis adds to the long list of ineffective experimental treatments for 

such patients. It also suggests that a complete rethink is needed in the strategies 

to evaluate novel agents for sepsis

The current challenge for sepsis research lies in a failure of concept and 

reluctance to abandon a demonstrably ineffectual research model

J. Marshall. Mol Med, 2014



What are the research models..

Lorente et al. Shock 2005

Multiple different models with different answers for anti-TNF



Peritonitis / CLP

Hubbard et al. Shock 2005

Vianna et al., Shock, 2004

Ebong et al, Shock, 1999

>2000 PubMed citations

• Standardization

• Reproducibility

• Versatility

• Flexible dosing



Peritonitis / CLP

• Some key assumptions

• Mice are similar (age, host response)

• Technique similar by surgeon

• Murine trajectory of illness is not homogeneous

• Issues with experimental design

• All mice entered into experiment receive the treatment 

under study

• Assessment of physiologic response are crude



What is natural history after CLP?

One out of three mice exhibited near normal physiologic response



What really were we doing?

Kumar et al. 2006, J Infect Dis 

• Fixed time point 

administration of antibiotics

• Slightly different model

• All animals randomized were 

treated



What really were we doing?

Kumar et al. 2006, J Infect Dis 
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Complete re-think

• What if we test experimental therapies only among mice with 

CLP polymicrobial sepsis and physiologic deterioration?

Lewis et al. Crit Care Med, 2016



What is the mouse 9-1-1?

• Rule of 10s:

• 10% drop in heart rate

• 10% drop in temperature

• Sustained for at least 10 minutes

• Broad range in time to threshold from surgery 

• 356 to 1344 minutes 

Lewis et al., Crit Care Med, 2016



Construct validity of mouse 9-1-1

Lewis et al., Crit Care Med, 2016



Potential advantages of mouse 9-1-1

Rosengart et al. unpublished data

• Only study animals in whom physiologic response to infection 

has occurred

• Preserve ARR, RRR, and power depending on the event rate for 

the model

• Avoiding including animals in whom the event highly unlikely to 

occur



Rosengart et al. unpublished data

CLP mice

Antibiotics at 

deterioration

Antibiotics at 2 

hours

Deteriorate

Example with antibiotic timing



Example with antibiotic timing

Rosengart et al. unpublished data



Example

Rosengart et al. unpublished data



Why might this be important?

Wong et al. Crit Care

• Human trials are embracing complexity

• Adaptive designs

• Biomarker enrichment

• Endotypes derived from high 

throughput analyses

• Reporting treatment heterogeneity



Another example

• Stratified therapy based upon 

predicted ability to live or die

• Il-6> 26 ng/mL



Wrap up

• Animal models of sepsis are evolving

• Use of biotelemetry monitoring can identify subtle changes in 

physiology corresponding to animals who are “sick” vs. “not 

sick”

• Potential to better mimic our human trials

• Embrace complexity

• Phenotype enrichment

• Adaptive designs



Questions


