Trends in Personalized
Medicine
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US Healthcare System -

10, 000+ hospitals, 750,000+ physicians - ZEmployed (150Kk) Independent (300 Affiliated, 300
Unaffiliated)

Employed
150k




Private Exchanges - Single Stakeholder

Primary goals of a private HIE: physician attraction and ARRA
readiness Governance and Project Management Office

Design, Deployment, Hosting and Helpdesk Support
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Metcalf’'s Law

Metcalfe's law characterizes many of the
network effects of communication
technologies and networks such as the
Internet, social networking, and the World
Wide Web.

It is related to the fact that the number

of unique connections in a network of a

number of nodes (n) can be expressed i
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mathematically as the triangular number é”%’#‘%‘%ﬂ"’gﬁﬁ‘
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Single Molecule

]
1. Prepare gDNA Library 2 Generate Cluster
. Duration: 3 hr hands-on (& hrs total) Duration 10 min hande on (4 hre total)
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Patient Centric LifeCare

Hospital )
BioBank

Genotype recorded ———» Secure database

Physician’s office
Patient scenario |—> Personalized immunization
in the future +
. Screening
Improve Screening schedule based on
quality of life + bi lecul
* Increase life ) P i L(())r;;ic;ecu ar
span reventive measures p g
Refined Drugs
treatment b
Life
o —
Adult

Developed to target particular
disease subtypes on particular
genetic background

Source: Science, Vol. 207, 17 March 2000



Today’s medicine challenge:
One size doesn’t fit all

Patients are different

Medicines are not differentiated

2%

~ 30% of patients do not benefit from medicines’
(100,000 deaths and 2.2 million nonfatal events from ADR in the US in 1994)

TJAMA 1998, 279: 1200
Source; Bayer HealthCare Diagnostics and Burrill & Company




Large patient networks will enable
targeted treatments

Herceptin
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Governments and academic medical centers building ‘biobank’
repositories of samples and information.



Top Global 15 Products

What is at stake?

2008 rank | 2008 Sales| % Growth | 2007 Sales| % Growth | 2006 Sales| % Growth | 2005 Sales| % Growth | 2004 Sales

(US$) (US$ MN) | 2008 (LCS)| (USS MN) | 2007 (LC%)| (USS MN) 2006 (LC$)| (USS MN) | 2005 (LCH)| (USH MMN)

zlobal Market 0|5 724 465 44|15 673,043 62 |5 612,013 66| % 572659 7.2 | % 530,909
LIPITOR 1% 13,655 (0.9 %5 13526 (3.0) & 13,582 42| % 12990 59 |% 12,188
PLAVIX 2| % 8.634 169 (5 7,300 218 |5 5,793 (3.6) 5,969 159 | % 5,127
NEXIUM 35 7,642 TH|5 7,193 55| 5% 6,678 170 % 5,691 167 | % 4 866
SERETIDE 41 5 7.703 705 7.138 97 | % 6,300 1011 % 5,684 190 | % 4752
EMEREL 50 % 5,703 56 |5 5,292 166 |5 4414 170 % 3,771 412 % 2671
SEROQUEL G| & 5,404 149§ 4,651 16.1 [ 5§ 3,930 181 % 3,321 280 (% 2,589
ZYPREXA e 5,023 (1.8} 5 5,024 21|% 4,769 (0.1} % 4762 (6.0) % 5,055
REMICADE Bl 5 4,935 140 (5 4,233 154 |5 3,585 196 | & 2,996 173 % 2,554
SINGULAIR ol 5 4673 31|15 4 485 1485 3,829 177§ 3,248 159 % 2,794
LOVENOX 10| 5 4,435 89 |5 3.991 12115 3.435 125 | % 3,038 142 | % 2,650
MABTHERA 11| 5 4,321 129 (5 3.7 1295 3,208 17715 2,719 235 % 2,198
TAKEPROM 12| 5 4,321 (3.6) % 4,405 (2.3) % 4,502 (17) % 4603 235 4517
EFFEXOR 13| 5 4,263 345 4,076 025 3,982 31|% 3,844 121% 3,784
HUMIRA 14| & 4,075 395 |5 2,858 414 |5 1,944 496 | % 1,289 7101 % TET
AVASTIN 15| & 4,016 374 |5 2,867 41215 1,995 993 | % 1,000 2803 | % 265

Note: Lipitor loses patent exclusivity in 2011 — Generic Drugs will be available



http://www.imshealth.com/deployedfiles/imshealth/Global/Content/StaticFile/Top_Line_Data/Global_Top_15_Products.pdf�

HIPAA & Unintended Consequences

Living With the BRCA Gene: One Family’s Story

Generalions of the Price family have been affected by a

mutation in the BRCAL gene that significantly raises the S

risk of |!FLJ.'\[ ol OVarian cancer. A parent who carries I| Robert Milton Price Twvo of Rodse=rt and Elesanor’s i Eleanor Price Veith, 87

:h det EClive gene h 5 85 l:lpeu: ent ]ILI'IE ul:p.l sing it g =" Died of color sisters. died of breast cane Pl = Ll Has not been tested for the gene.

How can famlly members of a deceased |nd|V|duaI obtain the deceased
individual's protected health information that is relevant to their own
health care?

Robert Neville Price o Rosalyn Price Pierce Janice Price Hmwn i Joan Veith Lindner, 64 Gloria Veith Spurlock, 59
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Second, a covered entity must treat a deceased individual’s Iegally
authorized executor or administrator, or a person who is otherwise
legally authorized to act on the behalf of the deceased individual or
his estate, as a personal representative with respect to protected
health information relevant to such representation.

Therefore, if it is within the scope of such personal representative’s
authority under other law, the Rule permits the personal representative
to obtain the information or provide the appropriate authorization for
its disclosure.



Previvor - Cancer Free at 33, but
Weighing a Mastectomy

Personalized Medicine - Biomarkers
eFamily History of Cancer Breast/Ovarian/Colon
*Mother recovering from Chemotherapy
<Asymptomatic for pre-cancerous cells
ePositive for BRAC-1

Living With the BRCA Gene: One Family’s Story
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http://iwww.nytimes.com/2007/09/16/health/16gene.htmI|?_r=1
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e tried Lescol twice, but it didn’t
gree with him.

, > T have side effects on our own
lipid-lowering drug,” he told the
Health'Blog E
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take Lipitor. It’s funny but it’s
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Fertility and Genetic Tests
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PRODUCTS

Basic Medicine

*40 Yr Female

*Healthy

*No family history of fertility problems
«Several Miscarriages

Full workup (Slightly High FSH)
«Specialties have no definitive answers
*3 IVF end in Miscarriage

Personalized Medicine in Action

*New Blood test for Key genetic markers
(was included as an after thought)
 Tested Positive for PAI - 1
(Plasminogen activator inhibitor-1)
 Lovenox (Blood thinner) used to
counteract natural mechanism
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