IMAG Futures Meeting
Population Level Group

Discussion: 

· Most important charge points and issues
· WHY are you using models?   Is the fundamental question.

· Public  commentary to the write up of this conference

David Eddy

· Policymakers are skeptical – adoption is spotty
· *Black box criticism – make models transparent

· Model credibility is a major issue (trust)

· Need to understand current limits of decision-making in order to appreciate the value of models.  When this can be achieved, adoption is more likely.
· *Standardized validation is needed to ensure quality

Sylvia Plevritis

· Working in a consortia of models – increases credibility but takes a long time and can diminish credit

· Validation criteria needs to be developed – Echo’s David Eddy’s comment
· Drive research by making predictions in the form of testable hypotheses
· Integrate apparently disparate results on a single scale and across multiple scales

· Models don’t have to be right to be useful – but models are just a reflection of our understanding at that point in time. Models point to areas in need of refining our understanding.
· Modelers need a home

Bryan Grenfell

· Key ingredients for models to be useful for policymakers,:  *right data*, understanding uncertainty, realistic expectations, multiple voices

· Still skepticism of models
· More quantitative training for policymakers

· *Modeling communities are too siloed – especially across scales.  Fundamental problem – modeling across scales

Paolo Vicini

· Drug research and development models – moving a new therapeutic through to clinical trials

· PK-PD 

· The point is not math, it is the functional relationships, math is a means to getting to this

· Modeling can integrate data across scales
· Validation has to address variability – must predict to observations not used to build the model
· Academia has not embraced modeling to drive trial design –whereas private industry has.
Open Discussion

Andy Mcollach

· Validation for research and policy (are they different?) – incorrect prediction could doom the model.   Eddy response – policy decisions can influence a lot of people.  Do as many validations as possible before the fact.  Need to understand variation –very important. Use the models to explain the range of uncertainty.   Essential to have one appropriate clinical trial first. After establishing drug effectiveness, you can model. That trial can serve as validation base.  Sylvia – value of working ina consortium – each has its own structural differences and a range of undertainty across models.

· Sun Sumet – When you validate your models do you look at model specifity and operating characteristic curve.  Hisgh sensitivity is not a good thing it may cost specificity.  Eddy – diagnostic test yes/no; models are contiuous variables (proportion of people, number of biopsies needed) –output is a range of uncertainty.  It is more like confidence interval than specificity/sensitivity.  Uncertainty can be a result of the structure of the model which can only come about with cross model comparison or to clinical trials.
· Multilevel models  where policy and other decisions beyond clinical are involved – validation only on dimension clinical trial results – how good is the validation?  Eddy: validate the model against lots of clinical trials (different populations, different organ systems,  outcomes, different treatments, different modes of action, etc.).  Paolo: clinical trial is only one component in the decision making process.  Can have more than one trial. 

· Jacuqes Beaumont Q: non-liniear models. Do you know what type of data you need to constrain the model?  Paolo: Can sample high resolution in time with one subject. Or study many subjects with fewer observations.  So, answer it depends on the question being asked.  Sylvia: breast cancer mortality rates – lots of different data sources  and different populations– no one source had it all.  All models are wrong, some are useful.  Reproduce a trial. 
· Videocast Q: Bryan Thomas Jefferson University – preclinical insulin delivery. 

· Don Lindberg – Can models be used to detecting lying?  Paxil – they reported good results in adults, did not report suicide/suicidalty in youth. Vioxx another example. Hard to dectect lying by a clever liar – deliberate concealing of data.  What is most commonly employed test – tested drug is no worse than prior drug.

· How do data stand in pop model field, do you have meta data. What are standards for data in place.  Eddy : three levels: basic research equations – equation specific data; local data organ or pathway data – local validation; . Questioner clarification: Standards for encoding the data – metadata standards – community sharing standards.  Sylvia, cancer registry data – using common definitions of disease.  Wants references to SEER – NCI website.  Bryan – epidemic – use of data from previous pandemics.  Paolo – extremely heterogenous, don’t use standard software. No overarching. 

· Marco Viceonti  Validation – models aim to solve problems vs. those that want to establish scientific truth. Two things sylvia said. Use of multiple models.  Prediction should produce testable hypotheses.  Go further: should always have multiple hypotheses – so as not to have a pet hypotheses.  Role of modeling can generate multiple hypothesis that are tested.  Iterative process from models to testing and back. Models have complementatry weaknesses. This type of synergy is very effective. Sylvia:  Hard to run experiments at population level.  When you need to make a policy recommendation – that’s where it ends.  Hard to wait for mortality in the real population. He argues – use hospital/clinical data to confirm models later.  Eddy echoes this difficulty – Kaiser and diabetes “clean” example, even when using a electronic health record. Can get a proxy if you predict clinical trial results before anyone knows the results – this develops confidence.  

