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Pharsight SCS Business Model

» Strategic Consulting Services (SCS)

- 25+ PhD/MD consultants (USA, Europe, Japan, Australia)
* Generates approximately half of annual revenue

* Vast majority of clients are Biopharmaceutical companies

* Typical consulting project:
— Prospective, driven by short-term phase Il/lll development decisions

— Often follow-on from earlier work prompted by availability of new data
— Spans 2-3 months

* Scope of work usually defined by explicit work plan
— Milestone-based fixed price with a “Per Diem” for unanticipated “out-of-scope” work
* Business relationship defined by “Master Services Agreement”
covering confidentiality and intellectual property issues
— In general, all project work completed under the MSA is the intellectual property of the client

* Pharsight Meta-database Group

— “In-house” group dedicated to extracting information from the public-domain and transforming
this information into “model-ready’ datasets

— Leveraged by SCS consultants and/or clients for specific projects



Key development decisions drive the approach to M&S
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Collective SCS experience spans all major therapeutic

areas and all phases of development including preclinical
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Pharsight models have been applied to development

decisions across most high prevalence diseases &
syndromes

Therapeutic Area Disease State/Indications

Cardiovascular Congestive Heart Failure (CHF), Hypertension,
Hyperlipidemia/Dyslipidemia, Hypercholesterolemia,
Thrombosis & others

Central Nervous System Depression, Schizophrenia, Sleep Disorders,

Alzheimers Disease, Parkinsons Disease, Pain of
various aetiologies (Neuropathic, migraine) & others

Endocrine Type Il Diabetes, Obesity & others

Gastro-intestinal Gastro-esophageal reflux disease (GERD) & others
Anti-infectives HIV, HCV, antimicrobials

Respiratory Asthma, Chronic Obstructive Pulmonary Disease

(COPD) and others

Typically develop empirical models to describe placebo/natural disease progression and
active comparator arm changes over time as a function of patient characteristics as measured
by one or more accepted clinical/surrogate endpoints and/or biomarkers.



Models provide rational framework for integration and

organization of disparate compound/biologic knowledge

Model-based drug development = An integrated, data-
driven, model-based decision-making methodology:

Integrate all relevant public and proprietary data
spanning from discovery to clinical, from in-house
data to competitors’ information, and from healthy
volunteers to patients into a probabilistic model of the
compound’s attributes and product profile in the
context of a competitive landscape



To simulate development scenarios of interest a number of

sub-models are developed and integrated

* Sub-models differ in focus, mechanistic-depth, required disciplinary
expertise, the quantity and quality of data they are developed from,
and, the extent to which they serve to summarize proprietary client
data
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Model/data sharing is a day-to-day element of SCS

business operations

* Dedicated, secure, computational infrastructure
— Access to project level information on a “need-to-know” basis

* Pharsight project team members
— Patient-level data, S-Plus/NONMEM code & Trial Simulator Models, simulation results

* Share with clients
—  S-Plus/NONMEM code, Trial Simulator Models, simulation results, efc..
Interactive, iterative discussion
— Training workshops focused around specific projects (SCS group)
— Formal training workshops focused on specific products (Trial Simulator)

°*  M&S community
— Publications in the scientific literature
— Abstracts and conference proceedings

— Case studies
Blinded / Non-blinded

— Webinar and related Internet-accessible materials
— Informal-interactions

* Future: Participation in a model-sharing consortium?



Observations Relevant to Model Sharing

* Models developed by one group for one purpose may not be

useable by another group
— Differences in the intended use/focus of the model, i.e., problem domain
— Quality and quantity of available data
— Ease with which it may be integrated with other models

* MA&S practices vary across clients

— Different corporate cultures/philosophies

— Preferences and approaches to M&S

Richness of contextual information

—  Clinical, biological and mathematical assumptions/rationale for M&S approach
—  What was the model developed for? What does it do well?
— Limitations and caveats

* Software is rarely backwards compatible
— Executables and code have an increasingly short shelf-life
* Mathematically explicit model descriptions that are implementation
independent may have a longer shelf-life



Public-domain information/data is utilized to some extent

In the majority of projects

* To identify candidate disease models
— Model structures, parameter values, boundary conditions
— Adapted/modified to best suit a particular problem domain

* Reducing model complexity, estimating compound and/or patient
population specific parameters

* To quantify the efficacy/tolerability profile of
established standards of care across target
therapeutic areas

— Pharsight Meta-database group
* To help predict the likely clinical profile of an entity in

the early states of clinical development
— nth-in-class (Meta-database group) and first-in-class



Public information can be used to predict dose-response
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There Is a wealth of modeling data in the public domain.

However, it is challenging to identify prior work directly
applicable to a given development issue
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Contextual information is critical to model selection

Including model validation — but is generally difficult to
obtain
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It IS harder to assess model qualification — how well suited
IS a model for its intended purpose? The art of modeling —

past experience, judgment — knowing what is essential
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What might a Modeling Consortium look like?

Sponsors

*  Propose projects
*  Contribute data, models

*  Contribute agreed annual
funding

* Receive Model Consortium
benefits

FDA/EMEA/IMHW --3 votes

Model Consortium Sponsors--3 VOt(_%S
Executive Committee Neutral Academic--1 vote

Evaluate and authorize projects

Set sponsor contribution level
—  Financial
— Data, models

Approve bylaws, SOPs for confidentiality, etc

Modeling Vendor

(e.g., Pharsight) FDA/EMEA/JMHW

Execute authorized projects *  Propose projects

—  Pharsight staff *  Make data available as
— Model Consortium interns authorized by joint agreement

Provide Agreed Consortium Outsource development of
Services global modeling resources
Contribute expertise



What Might a Modeling Consortium Do?

*Model Libraries including
pedigrees, e.g.,

*NONMEM

S Plus

*Trial Simulator 2
*Response models

*Placebo

*Gold standard therapy

«Safety assessments
Compliance models
*Physiological parameters
*Master datasets from
contributing sponsors,
literature

Three Components of Deliverables

S

*Model development,
maintenance

*Archiving/hosting

*Federate cross-sponsor data
*Prepare tutorials and examples
*Prepare treatises on model
standards

*Develop and disseminate
modeling strategy treatises, e.g.,
population modeling strategies
*Validate utilities and
subroutines

*Publish models to DMX for
visualization

*Collaboration
environment

Links to meetings and
publications

*Model List Serve
*Model Blog

Links to technical
resources
*Parallel/Grid capability



Examples of Information That Could Be Shared

* Leveraging of repetitive modeling and simulation
work that recurs across multiple projects

iIncluding

— Disease progression

— Placebo response

— Patient compliance

— Dropouts

— “Gold standard” therapeutic responses

— Standard safety analyses (e.g., QT interval)

Note: The FDA is probably in the best position to develop (or
provide information needed to develop) many of these
models.




Questions to Consider

*  What is the optimal structure for a consortium?

* Are consortium activities best structured around specific, focused,
development questions?
— e.g., the QTc prolongation properties of a new class of compounds
* What can we learn from the SNP consortium and others?

* Could initial efforts support the objectives of other groups such as
the serious adverse event consortium?

*  Who will solicit and secure funding?

*  Who will act as fiduciary to the contributors to ensure that their
money is well spent?

*  How will (should?) broad public health aims be taken into account in
setting modeling priorities?
* If there is to be potential liability for the activities of the Modeling

Consortium, is an independent board of directors needed to provide
overall guidance to the Executive Committee?



Concluding Thoughts

* A Modeling Consortium must overcome a number of
Issues involving organizing itself, funding, data
contribution, and project execution

— It would probably require Executive-level oversight, a board, and an
administrative structure to ensure that member goals are balanced and achieved
* This is a significant undertaking
« This will take time and money to put in place

* Some barriers to establishing a consortium could be
reduced by:
— Focusing initial consortium efforts on a limited number of problems for which

collaboration is least problematic such as:

« Collation and modeling of public-domain data and/or pooling of placebo data for patient
populations of common interest

* Todove-tail with and add value to an independent consortium such as the Serious
Adverse Event Consortium



