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"Fifty-five percent of drugs used In
America don't work for the patients they
are prescribed for"
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Why Now: For Many Patients, Treatments Are
Ineffective
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There is no “Average Cancer Patient”
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Global Genomic Analysis of Patient Tumors!:23
 Significant number of altered genes
» Genetic alterations varied from tumor to tumor

1. Parsons D.W. et al., Science,
2008.

2. Jones S. et al., Science, 2008.

3. The Cancer Genome Atlas
Research Network, Nature, 2008.

» Astronomically large number of possible network hypotheses
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The Staggering Cost of Healthcare
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Colin Hill, CEO of GNS,
and lya Khalil, vice
president of research
and development,
cofounded the com-
pany, based on an
initial business plan
that the two Cornell
physicists developed
after taking entrepre-
neurship classes at
the Johnson School.
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Markets We Serve

Health Plans

Risk of adverse events &
medication adherence (claims,
consumer data)

Progression to metabolic
syndrome & risk factors (multi-
source data)

Adverse drug events (Medco)

Effectiveness of CMS quality
measures (MDS, Oasis data)

Regence

aetna

CIID\ITING NCALITIVARL

National Cancer Institute

at the National Institutes of Health

NIH)

Preterm births (genomic, claims,
EMR data)

Progression to Type 2 Diabetes
(EMR data)

CHF Readmissions & adverse
drug events (EMR data)

National Institutes of Health

Turning Dizcovery nto Health

> | BRIGHAM AND
I NOVA % WOMEN'S HOSPITAL

Join the future of health. A Teaching Affiliate of Harvard Medical School

5

Pharmaceutical
Manufacturers

Y HARVARD

MEDICAL SCHOOL

DANA-FARBER

CANCER INSTITUTE

Drug switching for Multiple
Sclerosis (claims data)

Individual risk for Type 2
Diabetes (EMR data)

Optimal drug regimens for
Rheumatoid Arthritis (registry
data)

Progression in Rheumatoid
Arthritis (clinical trial data)

Ibiogenidec' U NOVARTIS

fohmonJohmon - GIBD

&5 Bristol-Myers Squibb

—_— & A
/ g ((ggene
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Real World and Clinical

Patient Data Predictive Models

Patient
Characteristics

Treatments

GNS REFS™
Platform

" . |
‘-I
hi il

| Economic Clinical
Cloud-based Outcomes Outcomes
supercomputing
Does patient X respond

to treatment Y?
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The Holy Grail of Personalized Medicine

Effectiveness

33 GNS HEALTHCARE

Enbrel

XELJANZ * 2
HUMIRA

 Rituxan
ORENCIA
ACTEMRA

cimzZia



http://www.remicade.com/home
http://www.remicade.com/home
http://www.xeljanz.com/
http://www.xeljanz.com/
http://www.trademarkia.com/cimzia-79028492.html
http://www.trademarkia.com/cimzia-79028492.html

GNS Healthcare
Actionable insights & ROI from data-driven models & software

Large & Diverse
Population-Based Models

Predictive Models

Member
Characteristics Intervention
HRA, Labs, GNS REFS™
Geography Platform
EMR Data
Consumer Data C'°“d'baset‘?' Economic Clinical
B S iputing Outcomes Outcomes

Pharmacy & Medical
Claims Does intervention Y improve
the outcomes & lower the

cost for member/patient X?
11 GNS HEALTHCARE 11
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Integrating the Patient “Data Stack”

to Power Next Gen Products

-omic Data
SNPs, NGS

Registry Data

Thousands of lives

Aggregated EMR Data
25M lives

Pharmacy Claims, Medical

Claims, Labs
100M lives

33 GNS HEALTHCARE

GNS REFS™
Platform

Cloud-based
supercomputing

Meaningful
Adherence™

Pre-term Birth

Patient Matcher:
Diabetes™

12
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GNS Innovation with Health Plans

The Forum for PeerReviewed Literature on Healthcare Outcomes®

Clinical

Comparison Between Guideline-Preferred
and Nonpreferred First-Line HIV
Antiretroviral Therapy

Johnston, Juday, Farr, Chu, and Hebden

The Value of Specialty Pharmaceuticals
~A Systematic Review

Zalesak, Greenbaum, Cohen, Kokkotos, Lustig,
Neumann, Pritchard, Stewart, and Dubois

Policy

Patient-Centered Medical Home and
Quality Measurement in Small Practices
Wang, Winther, Cha, McCullough, Parsons,
Singer, and Shih

Impact of a Patient Incentive Program
on Receipt of Preventive Care
Mehrotra, An, Patel, and Sturm

Methods

Health Insurance and Breast-Conserving
Surgery With Radiation Treatment

Agalew Xiao, and Kiros

33 GNS HEALTHCARE

~—
Ceteprating 19 Years

THE AMERICAN JOURNAL OF

MANAGED CARE|

T S

RE&
(14 4

Web Exclusive Content

(W] Primary Care Diaberes Bundle Management:
3-Year Outcomes for Microvascular and
Macrovascular Evencs

Bloom, Yan, Stewart, Graf, Anderer, Davis, Pierdon,

Pircavage, and Sreele

@ Electronic Health Records Association With
Cost Savings in a National Sample
Kazley, Simpson, Simpson, and Teufel

@ Removing a Constraint on Hospital
Utilization: A Natural Experiment in Maryland
Kalman, Hammill, Murray, and Schulman

(W] Learning About 30-day Readmissions From
Patients With Repeaced Hospitalizati
Black

@ Real-World Impact of Comparative
Effectiveness Research Findings on Clinical
Practice

Gibson, Ehrlich, Graff, Dubois, Farr, Chernew,
and Fendrick

@ Novel Predictive Models for Metabolic
Syndrome Risk: A “Big Dara” Analytic Approach
Sreinberg, Church, McCall, Scott, and Kalis

@ A Systemaric Review of Value-Based
Insurance Design in Chronic Diseases
Tang, Barnich, Mann, Clement, Campbell, Hemmelgarn,

Tonelli, Lorenzetti, and Manns

Only
Available at

© 2014 Managed Care & Healthcare Communications, LLC

25

o

» GNS partnered with Aetna to apply our
proprietary analytics platform to uncover new
risk factors in Metabolic Syndrome

» Our platform generated individualized

insights using available heterogeneous data

In 3 months

» We demonstrated that improving waist
circumference and blood glucose yielded the
largest benefits on subsequent risk and

medical cost

13



aetna
+++1GNS HEALTHCARE

DISCOVERING WHAT WORKS. AND FOR WHOM.

Aetna & GNS Healthcare

Learning Models for Metabolic Syndrome
from Medical Claims Data



Highlights

« Data Integration

* Mass personalization

* Simulation of

individual response to

interventions

33 GNS HEALTHCARE

METHODS

Novel Predictive Models for Metabolic Syndrome
Risk: A “Big Data” Analytic Approach

Gregory B. Steinberg, MB, BCh; Bruce W. Church, PhD; Carol J. McCall, FSA, MAAA; Adam B. Scott, MBA;

and Brian B Kalis, MBA

he growing prevalence of metabolic syndrome
in the Unired Srates, and globally, is alarming.
Metabaolic syndrome is generally defined as hav-

ing three or more of five common biclogical abnormalities

out of range: waist circumf ¢, blood p , elevared
triglycerides, low high density lipoproteins (HDL),and in-
creased insulin resistance. Analysis' suggests thar almost
one-third of US adulrs, or approximarely 80 million peo-
ple, meer the Adule Trearment Panel III criteria for mera-
bolic syndrome, with prevalence increasing significantly
with age and body weight.? An additional 45%, or approxi-
mately 104 million people, have 1 or 2 risk factors for de-
veloping metabolic syndrome.

These trends have profound clinical and financial impli-
cations. Individuals with metabolic syndrome are twice as
likely to develop cardiovascular disease and 5 times more
likely to develop diabetes mellitus, both of which mean
higher than average annual healthcare costs. Workplace
participarion and productivity of individuals with merabolic
syndrome are also negatively impacted.”

Healrh insurance companies have large quanriries of dara
4o

ABSTRACT

Objectives

We applied a proprietary “big data® analytic platform — Reverse
Engineering and Forward Simulation (REFS)—to dimensions of
maetabolic syndrome extracted from a large data set compiled
from Aetna's databases for 1 large national customer. Our goals
were 1o predict risk of i

and its various factors on both a population and mdmclual lewval.

Study Design
The study data set included damgfaphu:\, medical claim, phar-

macy claim, lab y test, and b i rnull: for
36,944 indivi . The platform

maodels ul awlem: from diverse and large dm sources and pro-
vided a k& for insight

Methods

The platfnrm interrogated data sets from the results of 2 Com-

e Synd S i [CMSS5s) as well
as records; data from madical
claims, pharmacy claims, and lab results fm 2010 and 2011; and

D to health risk
Rasuits
The platform i risk of

both overall and by risk factor, on population and mdlvudual
levels, with ROC/AUC varying from 0.80 to 0.88. We demonstrated

relevant to metabolic syndrome, including d
data, diagnosis and procedure claim data, lab n.suhs. pre-
scription data, and care management program data. Using
“big data analytics” to interrogate large, complex dara sets
can generare meaningful insights abour individuals with or
at risk of developing metabolic syndrome.

We applied a proprietary “big data” analytic platfform—
Reverse Engineering and Forward Simulation (REFS)—to
the dara set of 1 of Aetna’s larger nationwide retail custom-
ers and calculared:

+ The subseq risk of bolic syndrome, both
overall and by metabaolic syndrome risk factor, at both
a population and individual level

+ The impact of incremental changes in risk factors on
the overall subsequent risk of merabolic syndrome
and on costs

that waist ci and blood glucose yielded
the largest benefits on subsequent risk and medical costs. We
also showed that to prucrlbﬂd icati and, par-
ticularly, adh to routine sched ient doctor visits,
reduced subsaquent risk.

Conclusions
The platform generated individualized insights using available
hetarogensaus data within 3 manths. The sccuracy and shon
speed to insight with this type of analytic platform allowed Astna
to develop targeted cost-effective care prog for
individuals with or at risk for metabolic syndrome.

Am J Manag Care. 2014:20(8):0221-0228

VOL. 20, NO. 6 » THE AMERICAN JOURNAL OF MANAGED CARE w e22l

AJMC

15




GNS Healthcare Data Integration

* The data derived from diverse sources, was heterogeneous, and was
largely collected for other ends

18 Million Claims Events from 36 Thousand Individuals

Locio/Demographic
S

Claims

Preventative Visits

Recommended
Health
Screenings

33 GNS HEALTHCARE

Health Risk
Assessment

Wellness Program
Participation

Medication

Lab Result
ab Results Adherence
Disease Metabolic
Management Syndrome
Program Biometric
Participation Screening

16




GNS Healthcare Mass Personalization

 Individual predictions based on REFS™ simulations for the entire

population
tri o8 Subject ID 116513

glucose
aist
hdl
0 020 040  0.60
Probability of onset
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GNS Healthcare Predicting the Effect of an Intervention

 Individualized impact of improving medication adherence

133 GNS HEALTHC
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GNS Meaningful Adherence™ Solution

Value-based selection informs interventions at the individual level.
Let’s start with an example.

| e
= = R\ ey
|ty | Ethel
Age 46 24 66
Current medication Cardio + Diabetes Cardio + Diabetes Cardio
Prior condition-related events Yes No No
PDC 44% 29% 82%
Event costs that could be avoided > $14,000 <$200 > $10,000
with increase in PCD 25% Increase 45% Increase 10% Increase
Predicted adverse event(s) ER & Hospitalization ER Hospitalization
Rules-based analysis YES YES NO
Value-based analysis YES NO YES

33 GNS HEALTHCARE 19
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Meaningful Adherence™ Leverages Value-Based Selection
Value-based selection maximizes outcomes*

#individuals

80,000
£0.000 Rules-based selection (e.g. PDC<80%)
’ identifies 41,114 individuals ‘
60,000 Rules-based selection
7 misses 18,486 individuals
50,000 Value and rules-based agree on W o ol era
these individuals I
40,000 |
Rules-based interventions don’t : Value-based
30,000 impact the adverse events of l Selection finds
16,743 of these individuals** : 42,856.|nd|V|d_uaIs
20,000 where increasing
adherence yields
10,000 positive
intervention ROl
0

0-10% 10-20% 20-30% 30-40% 40-50% 50-60% 60-70% 70-80% 80-90% 90-100%

PDC
*1M member health plan with 104,521 members on

cardiovascular, oral diabetic and respiratory medications

11 GNS HEAITHCARE **But may have revenue impact based on STAR rating 20



Bottom Line Impact of Value-Based Selection
Optimizing people in interventions yields significant net savings

#individuals

Rules-based Same Interventions Value-based
80,000

41,114 Targeted individuals 42,856
70,000 S2.3M Eliminated events S3.1M
60,000 S1.6M Additional Rx costs S0.5M
0 000 ($13.03) Net savings/participant** $96.75
(0.7) ROI** 2.7
40,000
30,000 ™ ™
20,000
10,000
0
0-10% 10-20% 20-30% 30-40% 40-50% 50-60% 60-70% 70-80% 80-90% 90-100%

PDC

**But may have revenue impact based on STAR rating

33 GNS HEALTHCARE 21



Predicting Preterm Birth with Inova Translational
Medicine Institute

- Partnership to develop and commercialize
computer models predicting risk of preterm
birth

- Data include EMR, whole genome
sequencing, gene expression, methylation,
proteins, and clinical outcomes for >2400
individuals

- Partnership aims:
— ldentify underlying causal mechanisms of preterm
birth
— Predict personalized preterm birth risk

— Accelerate the discovery of new diagnostic tools
and treatments

. 33 GNS HEALTHCARE
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Why Now: For Many Patients, Treatments Are
Ineffective

38%
40%
43%
50%
70%

75%

%’g’%%

Source: Personalized Medicine Coalition
211 GNS HEAITHCARE
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