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Challenge: assessing Reverse Cholesterol Transport 
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The case for an integrative platform model
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?

• Individual data sets can be perplexing to understand in isolation

• System feedbacks can be pieced together from multiple data sources/projects 

Correlations in populations

Inborn errors of lipid metabolism

Tracer kinetics studies
Drug data

Disease epidemiology



Bayesian update from 
prior knowledge

Platform models as knowledge repository
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•In-vitro data

•Mutation phenotypes 

...

•MAD data

Schwartz et al, JLR (2004)



Schematic diagram of the initial LMK model
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Use model to test hypothesis on the role of CETP
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• Role of CETP in the generation of lipid-poor ApoA-I (pre-β HDL): 

– Optimal level/schedule of CETP inhibition to maximize anti-atherogenic activity?

?

Evaluate the hypothesis in 

view of surface/volume 

consideration of HDL 

particles

Niesor, Curr Opin Lipidol. 2011 



Evaluating “on/off” hypothesis of a CETP inhibitor
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• Plasma protein CETP is a key mediator in cholesterol metabolism:

–Transfer of cholesteryl ester (CE) from HDL to LDL and VLDL

– Is there a way to optimize schedule? 



 Addition of modules to describe data

 Pharmacology model: PK parameters 

 Refine parameter values from new data

Refine model using newly acquired clinical data

Lu et al, CPT:Pharmacometrics and Systems 

Pharmacology (2015)



• Model prediction for pre-β dynamics:

– Large amplitude oscillations; no net increase when averaged over time  

Lu et al, CPT:Pharmacometrics and Systems Pharmacology (2015)

Evaluating “on/off” hypothesis of a CETP inhibitor

Daily dosing Weekly dosing



HDL interventions beyond CETP
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• Failures of CETP inhibitors to impact CVD risk

• What other interventions could impact not only HDL-C but also RCT rate?

– Correlation vs causal  

– Need systems understanding

Mullard, Nat. Rev. Drug Disc. (2015)

Sheridan, Nat. Biotech. (2016)
Miller, Frontiers in Pharmacology (2015)



Supporting decisions: evaluation of HDL interventions
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• Simulation of reconstituted HDL infusions

• Differentiation between up-regulating ApoA-I or ABCA1 on the RCT rate?

Gadkar & Lu et al, Journal of Lipid Research (2015)

ABCA1

ApoA-I

ABCA1

ApoA-I

ABCA1

ApoA-I
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Scientific impact: evaluation of HDL interventions

• Getting onto the cover of Journal of Lipid 

Research (Jan 2016): 
– Systems pharmacology advances the 

understanding of HDL interventions

• Commentary by R. D. Phair:

– “It behooves all of us to challenge this model 

with additional protocols and data sets.”
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Considerations in platform building

• Ideal scenario: 

– Detailed biological knowledge

– Rich, high quality data 

Complexity; Time; Cost

• Real-world scenario: 

– Gaps in biological knowledge

– Sparse, noisy data

Complexity; Time; Cost

Knowledge & 

data limitations

Sweet 

spot?
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Development and use of platform models

• Platform building and project support can go hand-in-hand

Current 
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Model 

extraction

...
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refinement



Disease platform for safety assessment: kidney injury 

• How is the risk of drug-induced kidney 

injury affected by pathophysiology (e.g., 

chronic kidney disease)?

• Learn across compounds: characterize 

system properties via different 

nephrotoxicity patterns

• Project the impacts on kidney function 

to patient populations (nephron number, 

GFR, filtration coefficient, ...)
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