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Using math modeling with patient-specific data, 
maximize days gained while avoiding toxicity

rebiopsybiopsy

Dx

erlotinib METmab

EGFR E19 mutation 
detected

EGFR T790M 
positive



• Strategy

• Signaling network model

• Optimization technique

• Feedback/Refinement
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Less is more.

signaling network model



EGFR PATHWAY

Chong & Janne, 2013



druggable targets
escape routes possible resistant nodes



MEK inhibitor

PI3K inhibitor
synergistic combination

Jokinen et al, 2012

synergism with
MEK & PI3K inhibition
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VIRTUAL PATIENT COHORT:
RESPONSE TO ERLOTINIB (SOC)
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n=100
p<0.02

SOC VS. GA-DERIVED TX SCHEDULE

GA: erlotinib+everolimus → metmab+everolimus → erlotinib+metmab → erlotinib+everolimus
SOC: erlotinib
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Conclusions
1) We have built a model that captures clonal 

dynamics of EGFR driven lung cancers.

2) Using a GA to optimize treatment scheduling of 
combinations of known drugs, the model predicts a 
treatment schedule that prolongs survival (45 days 

past that of standard of care).

3) Periodic updating and refinement of the model 
from patient-specific data should improve the model 

and the prediction of the treatment by the GA.



tumor 
response 
model

imaging
biopsy

projected diseaseinitial 
conditions

GA optimization

choice 
treatment 
schedule

refined

new

AIM 1:
Refine the mathematical model using
clinical data from a retrospective
institutional cohort of advanced EGFR+
lung cancer patients.

AIM 2:
Utilize model-derived novel drug
combination schedules and compare
with standard of care using a metastatic
EGFR driven in vivo model.rebiopsybiopsy

Dx

erlotinib METmab

EGFR E19 mutation 
detected

EGFR T790M 
positive

HYPOTHESIS: Pretreatment molecular 
phenotypes  with real-time clinical 

variables obtained from plasma and 
imaging can be used to predict optimal 

drug sequence and thereby extend 
progression free survival.
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