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Genomics in Personalized Medicine

1 "The integration of genomic
technologies that are capable of
tailoring treatment and prevention
strategies to each patient’s unique
genetic characteristics and individual

needs into general health care.... The
Initiative recognizes that the accuracy,
clinical validity, and clinical utility of
genetic tests are central to the
realization of personalized health care.”

Department of Health and Human Services Web site: “Personalized Health Care: Goals.” See
http://www.hhs.gov/myhealthcare/goals/index.html#Goal3. (March, 2007)




SPECIAL ARTICLE

Statement of the American Society of Clinical Oncology:
Genetic Testing for Cancer Susceptibility

Adopted on February 20, 1996 by the American Society of Clinical Oncalogy*

As the lead
with cancer
(ASCO) reco ASCO SPECIAL ARTICLE
formed of th

American Society of Clinical Oncology Policy Statement
Update: Genetic Testing for Cancer Susceptibility

Ac:loptec:l on March 1, 2003, I:Jy the American Society of Clinical Onco|ogy

*Genetic discrimination
Physician education
*Reimbursement and access
Ethical and legal Issues
Efficacy of interventions

e (clinical utility) - .
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« Protection From Insurance and Employment Discrimi-
nation: ASCO supports establishing a federal law to prohibit
discrimination by health insurance providers and employers

*Regulation to ensure prapr ™ e r

° ° ) % 1, bonas £ - 2, 7. Aad 3
(] Kanth Hxeshoan?, Sesn Tevegiand, Qngpran Livd, Charles Cockrand), 1.
a a | Va l l HMichallc Sancers, Wil Dicg2, Russell Balil, fodish Rosenthal?, Chasias
Husaey2, Thanh Traa?, Malody McChae?, Charyt Fryw®- Tom Haser?, Kobart

Fobert Bagsan?, Priye Daysnantnd, jobha Ward®, Patricia Toaind: Sueven
Narca’: Pam K. ErswowS, Prack K. Morris®e Leah HehveringSr Pasl Morrsca®,



CLINICAL PRACTICE

Management of an Inherited Predisposition
to Breast Cancer

Mark Robson, M.D., and Kenneth Offit, M.D., M.P.H.

Positive BRCA1 or BRCAZ2
test result

ldentify at-risk adult
relatives; offer genetic
counseling/testing

Increased Chemo- Prophylactic
surveillance prevention surgery




Factors Impacting Translation of
Cancer Genetic Testing in U.S.
I NTH Leadership: NCI, NHGRT

- ELSI RFA (NHGRTI)
- Cancer genetics WG

1CFR (Cooperative Registries)
1CGN (Cancer Genetics Network)

i Professional leadership: ASCO
- "Train the trainer”; syllabus; Genetics WG

1 Advocacy leadership: DOD grants, other
1 Laboratory quality: one reference lab




Interventions for hereditary cancer risk

Gene Intervention
KIT STI 571

RET Thyroidectomy, adrenal

screening;

MET Renal screening
CDK4/CDKN2 Skin screening

APC Colectomy, Gl screening, CP

VHL Renal, adrenal screening
RB Eye screening
MSH2/MLH1 Gl screening, colectomy

BRCA1/2 Breast/ovarian screening, CP,
mastectomy,oophorectomy




Genome Wide Association
Studies (GWAS)
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Progress in Genotyping Technology
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Golden Gate Aff)‘l"l'lltl"il
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GWAS studies in NHGRT Catalogue

http://www.genome.gov/gwastudies/#top




Breast Cancer
Whole Genome Association Studies

BCAC ~400 fam'l cases/controls Perlegen 266K Nat Genet 2007
4,000 cases/controls Tllumina 39:870
25,000 cases/controls TagMan/Sequenom

MSKCC 250 fam'l cases/cont(AJ) Affy500K PNAS 2008
2,000 cases/controls Tllumina 105:4340

4,000 cases/controls TagMan

Iceland 1,600 cases/11,563 controls Illumina 300K /;{agégenef 2007

CGEMS 1,142 cases/1,142 controls  Illumina 500K Nature 2007
447:1087




Breast Cancer Risk Alleles

CHEK?2
ATM
PALB2 BRIiP1

APCI1307K FGFR2,
LSP1,MAP3K1,

2q3578q16q’ 5p

1% 10% 20% 30% 40%

Frequency of Genetic Variant




Gene Associations with 6 common diseases

. No. of Cases / Odds ratios
Disease studies | controls ene(s) (957% CI)
Age-related Range
chular'. 10 >Bbk/>3.4k 8 genes 1.6-8.6 / or
degeneration 0.36 protective
: N : Range
Diabetes IT 11 50k / >100k 8 loci 109-2 50
Myocardial Range
nfarction 2 8.9k / 33.2/k COKNZB 164-1.90
_ . . Range
Schizophrenia 6 11.8k / 22.6k 7 loci 112-6 01
: Range
Breast cancer 6 36.7k / 47 .5k 9 loci 107-141
8g24 Range
Prostate cancer 8 >30k / >66k and other loci 110-1.36




Functional Classification of 284 SNPs
Associated with Complex Traits

Missense [ 1n=13
Synonymous [In=3

Intronic T [n=119
5 UTR
3'UTR
5' (within 2kb)
3' (within 0.5kb)
Other

Percent of Associated SNPs
hitp://www.genome.gov/gwastudies/

T. Manolio, presentation to SACGHS, 8/08




a deCODEme - Microsoft Internet Explorer

M[=1B5| A Graceful Earth Inc. - Microsoft Internet Explorer

File Edit ‘View Favortes Tools Help

File Edt View Faworkes Tools  Help
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deCODE
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- deCODE genetics

deCODEme

£ "2 Know your CODE

3 GeneMakeover - Microsoft Internet kﬁﬁlorér‘
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the pioneers in gene discovery

the most comprehensive genome scan
with information on more diseases and genes

- Join deCODEme today

Address [{E] hitp: fuwn. racefulearth.comf
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Dietary,Nutritional and Herbal Information
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PRODUCTS

Alzheim Test
Hair Analysi

Pet Hair Analysis
Home allergy Test
Fure Encapsulations
Herbal Prodets
TVFU

Welcome To Graceful Earth Inc. We look forward to assisting you!

Ple.

Acai Berry
Drinking water Systams
Shower Filters & Bath Filters
Skin Care
P&t Hair Analysis 22 and 57 Elements +
Interpretation
Price $120.00

View

MAILING LIST
- [Erter Email Here! EI
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stopcancer.com
Matural Solutions Foundation
Enwironmental Working
Group

Food Mews
analysisofhair.com

Alzheimer's Test
Price $280.00
1

I |
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£ TYFU High Grade Special Pack
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Genetic Testing Company

23andMe

ific Match

Scienti

Quixtar - Interleukin Genetics

Holistic Health Consultants
Salugen

iGenix - Q Trait

Inneova

BioMarker Pharmaceuticals
Knome

Consumer Genetics

CyGene Direct

DeCODE
Genelink Biosciences

Gene Partner
Proactive Genomics

Health Check USA
New Hope Medical
Psynomics

DNA Dimensions
Niagen

Acu-gen Biolabs
DNA Direct
DNA Traits
Enterolab
(G-nostics
Genelex
Graceful Earth
MediChecks
My Genome
Navigenics
Sciona
SeqWright
Smart Genetics
Suracell




1 Genome Wide Association Studies

1 "Personalized Medicine" hype

1 Direct to Consumer Advertising

1 Direct to Consumer Marketing/Home Tests
1 Venture capital

1 Internet

1 Well intentioned basic geneticists




SNP Markor Mamao
T ILJIRN

Gene Location Chromosome 2
SMNP Address - 2!:11 4.2

Composite Result — |

Toxicity/
Cancer Risk/
Oxidative Stress

EMP Varanos forcied)

Detuiﬂk‘.ﬂtinn!
Oxidative Stress
Wieb Resourte e Wiw. gsdl com\ILIRN ' Regulation

HEALTH IMPLICATIONS: Interlaukin-1 racaplor agonisl {(IL-1RA) is a naturally occurming comgpeditive inhisitor of IL-1a and IL-1b-
induced pro-nflammatory activity. A defect in the IL-1RA gens can contributa %0 a more profonged and severe inflammalory
response and has been associatad with increased risk for chranic infammatory conditions like athergsclenasis, osleoporosis,
rheumaloid arthnts, lupus, colitis, and Crohn's disaase. However, the IL-TRA SNP also confars benedit when Bghting infections or
cancer through ampliied immune vigilanca,

MINIMIZING RISKS: Eat a diet nich in anti-gaidants (coloeful fruils and vagetablas). Increasa consumplion of cold-waler lish, like
salmen, and reduca intake of vagetabla oil and latty meat.

Fish oil supplemantaton, silymann (millk (histle] directly inhibat IL-1 prodwction. Niacnamede and ofhar anb-inflammatory
Botanicals lika boswallia (frankncensa), ghycyrrhiza (licerice), and curcumin (tumeric) may mediale the pro-nilammatary effacts of
increased IL-1. Compounds in cannabis have also been shawn 10 suppress IL-1 levels,

Carbirnstarnide and racdasnonn & inhkit | -1 arnccfian Fet wath sianticant mmmona sansreesinn and riemann s ather sda-




"T like to think I am pretty smart, but T am
confused by this report”

-HHMxxxxxxSG, patient is a biostatistician
and smoker, said after we told him to quit
smoking

Macular
degeneration

(zene or location Risk marker | Your markers | Odds ratio | Source
T GG 1.0 American Journal of Human Genetics, 2003 *
You: 3.4% FH : AA 999 | Nature Genetics, 2007 -

N I 3 & oo '3
SVE 3.1% CFB~ TT 6.98 | Nature Genetics, 2006 *

fion: The place we locked on your genome.

Courtesy of Steven Murphy, MD




" Wow! My report said I was at low risk”

-HHxxxxxxES after reviewing her family
history

Gene or location | Risk marker | Your markers | Odds ratio | Source

o : :
e 65% 8324 R3! G GT 104 | Nature Genetics, 2007 °
o € AD7 2 A GG 1.0 1 e WWYT Y
b SMADT £ A Wature Genetics, 2007
You: 4.3% 35% - N
Aye 504 G Gene or location: The place we locked on your genome.

We took the average nisk for women and used your genetic markers to estimate your lifetime nisk for colon cancer: 4.3 percent, or 43 out of 1,000

Courtesy of Steven Murphy, MD
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Colon cancer: Pending evaluation and z detailed fammly history. it may be appropriate to consider early colon sereening. Also note, our panel does not cover cerfain
important mon ic fam lon cance PCC or FAP We tell our members that they may be at greater risk than we have reported and sheould

cancer before the age ). or multiple colon polyps?

# Have t more close relatives on the same side of your family (maternal or paternal) had colon, nterine or evarian cancer, or has one relative had more than one of
theze cancers?

Do you have Ashkenazi (Eastern European) Jewish ancestry and at least one fanuly member with colon cancer at any age?

Do you have amy relatives with an identified genetic mutation that mcreases their nisk for cancer?

*Have you or anyone in your family had colon cancer before the age of 50, or multiple
colon polyps?

*Have two or more close relatives on the same side of your family (maternal or paternal)
had colon, uterine or ovarian cancer, or has one relative had more than one of
these cancers?

*Do you have Ashkenazi (Eastern European) Jewish ancestry and at least one family
member with colon cancer at any age?

*Do you have any relatives with an identified genetic mutation that increases their risk for
cancer?

Courtesy of Steven Murphy, MD




Brother with Colon Cancer at 54,
Uncle with Sebaceomas died of a
heart attack at B0, Father who

died at 45 in a car crash.

MSH?Z2 mutation carrier

Courtesy of Steven Murphy, MD




A 50 year old woman with an FGFR2 mutation
comes for counseling....




Any Clinical Role For Breast SNPS?s

Discriminatory Accuracy From Single-
Nucleotide Polymorphisms in Models to

Polygenes, Risk Prediction, and Targeted ) )
e Predict Breast Cancer Risk

Prevention of Breast Cancer

Paul D.P. Pharoah, Ph.D., Antonis C. Antoniou, Ph.D., Douglas F. Easton, Ph.D., Mitchell H. Gail J Matl Cancer Inst 2008;100:1037-1041

One purpose for seeking comm

1 MRT screening recommended in those with
at hi risk (8% risk ages 40-50)

1 With 7 loci, none hi risk, another 7 loci,
3.5% population mod risk, none hi risk

1 All possible loci: 2% population at hi risk

1 With 7 loci , or 14 loci less discriminatory
accuracy than clinical model (Gail2)

1 Add 7 SNPs increase AUC by only 0.025




ARMD / adapted from David Ewing Duncan, 2008 http://oba.od.nih.gov/oba/SACGHS/meetings/july2008/Duncan.pdf

ARMD / adapted from David Ewing Duncan, 2008
http://oba.od.nih.gov/oba/SACGHS/meetings/july2008/Dun
can.pdf

Trait

Gene

PLEKHA1/
AV RV

CFH

CFH

CFH

CFB

LOC387715

LOC387715

Marker

rs932275

rs1329428

rs10737680

rs1061147

rs541862

rs10490924

rs3750847

Risk

Source

deCODEme

deCODEme

Navigenics

23andMe

Navigenics

Navigenics

23andMe

Life Risk
DED Ave

1.1%

8.0%

0.36% / 3.1%
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Indispensable Technologies Driving Dizcovery, Development, and Clinical Trials
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sfferaggregate likelihood risks were in dose agreement, but
here were some intriguing disagreements. These could

srise for a number of reasons, incuding different platforms
‘and SMPs), statistical programs and criteria. For example:

White Papers & Special
Reports Tweive months after the debut

personal genomics services, Kev
Reader Fols gxpectorates and &

controversies af “23 et al.

of the first
1 Davies
5 the pros, cons and

-

R3S Feeds

By Kewvin Davies

m Z3andMe reports a S0% increased risk for age-related
macular degeneration based on three SMPs, but
Mavigenics and deCQDREme indicate & lower than
average risk

m PMavigenics reports a reducad risk of rheumatoid
arthritizs, contrary to deCODE and 23andle,

m Thereis a wide discrepancy between the reported
lifetime risks of abdominal ansurysm between
deCODEme (17%) and Mavigenics (3.1%).

S e
Subscribe MNow. 12, 2008 | One year ago, leeland’s

deCODE Genetics kicked off a new era in
?H About Us personalized genetics with the launch of

a direct-to-consumer service dubbed
deCODEme. A few days later, California’s
23andMe debuted its own senvice with
the slogan: “Genetics just got personal.
Don't worry. We're here to help.”

For less than 51000, deCODE and
23andMe offered customers the exciting
cpportunity to gander their unique
genetic quirks and glitches, as
by the identities of more than 50
DMNA markers (single nuclectide

polymorphisms, or SNPs). Such services would have been unthinkable justtwo years ago, before the e publicity surrounding charader traits 2arned 22andMe a “fri
explosion of genome-wide association studies (GWAS) began pinpointing susceptibility genes for e e - ) . ~ ~ 3
common, complex diseases such as cancer, heart disease, disbetes, and menta ness. 1l W ojcl cki |'EJ'E'1 We reall ¥ E'|:'|:'| aud the fact that |:"E'-'|:'| 2are

her than justtheir health,” says Avey. “The ancestry work we d

Some of the attraction of these web-based services is undoubtedly recreational—what's my haplogre

Do | have fast-twitch muscles? Am | a fast or slow caffeine metabolizer? Some people may be curiou™
- IO b ) - . S - 1 ~al

v September 2002, 23andlMe slashed the price of its service

[T T T T [ e ineemet [0 - om 5909 to 3 mere 5309 using a second-generation [Humina
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T Rival genetic tests leave buyers confused - Times Cnling
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Rival genetic tests leave buyers confused ToDAY
Firms that offer to predict your risk of disease give worrvingly varied results > Foreigners targeted in co

Mic Fleming

Leading genslic lesling compdnies die providing clignls wilh
widely divergent and inaccurate predictions of their chances of
developing serious diseases. That is the finding from tests
conducted by different firms on the same person.

Using my own DMA, | approached three firms who between them
propade the moaiprity of M’rir‘ teste for comumon dicpacec 0 th

4|

UK. They gave contradictory assessments of the risk | faced of
developing illnesses, including Alzheimer's and glaucoma, and

L1 q

The findings reveal that those paying up to £825 for the tests may
be receiving either misleading assurances that they face low heath
risks or are heing caused needless anxiety by warnings of high
risks.

Lord Taverne, a memhber of a Lords select committee investigating

mmmetio bemtina mmidls FTlaia Nemnmstimntinm] anmfiemnn Hland Ammnn A F
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Barriers to Translation to Practice
1 Underlying clinical research questions
- Genetic heterogeneity
- Variable penetrance;
- Epistasis

- Population heterogeneity
- poor models

1 Clinical Misinterpretation, Error and
Injury

1 Risk of Loss of Trust, Added Expense

Solutions?




The majority of familial risk
for breast cancer is not yet
accounted for

BRCA1
BRCAZ2

LBR53
PTEN

ATM
CHEKZ2,BRIP1,PALB2

CASPS8

Other genes
familial risk factors 8 WGA SNPs

Doug Easton



Common and rare variants in multifactorial
susceptibility to common diseases

Walter Bodmer & Carolina Bonilla

_|Rare variants B Common variants

8
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o

Odds ratio

Figure 2 Distribution of odds ratios for common and rare variants. Odds
ratios were obtained from the literature (Supplementary Note). We included
&1 rare variants and 217 commaon variants in this analysis.

NATURE GENETICS | VOLUME 40 | NUMBER 6 | JUNE 2008




Breast Cancer Risk Alleles

CHEK?2
ATM
PALB2 BRIiP1

APCI1307K FGFR2,
LSP1,MAP3K1,

2q3578q16q’ 5p

1% 10% 20% 30% 40%

Frequency of Genetic Variant




The Hazards of Using Low-
Penetrance Variants

R AR

Breast, Breast, dx Breast, dx 4 72

6<D<>d3ﬁ 0

Breast,

X cbé

Breast,
Dx 38

[] ‘ Noncarrier

M @ cHekz* s428F

CHEK2*1100
B © ¢




APC*I1307K (RR ~2)
is not useful in clinical counseling

. Colonpolyps

‘_. '_ Colon cancer

* mutant

*  Wild type

*
Ol O R NERNRO




The absence of the regulating effect
offered by the payment of a fee...
makes itself very painfully felt...the
patient s deprived of a strong motive...

Freud "On Beginning the Treatment”
1913




Barriers to Translation to Practice
1 Underlying clinical research questions
- Genetic heterogeneity
- Variable penetrance;
- Epistasis

- Population heterogeneity
- poor models

1 Clinical Misinterpretation, Error and
Injury

1 Risk of Loss of Trust, Added Expense

Solutions?




Navigenics
The science behind l h e
the Navigenics Health Compass service|

Average population risk (SEER for cancer, ?? other acute or chronic diseases)
Adjust risk up or down depending on the individual's constellation of risk factors

Need relative risks, can use large, well designed case-control study, assume risk
factors act multiplicatively (i.e. independently)

Mathematical energy spent converting OR to RR unnecessary
Distinguish controls who will get the disease from those who won't? All controls

at risk of the disease; appropriate incidence density sampling takes all this into
account.

Real validity threats:
underlying population average risks difficult to ascertain (except for cancer)
quality aspects: (e.g. how the subjects were ascertained, how controls were
selected, participation rates, publication bias etfc. etc.) of any case-control
data they might use.
Technical method for obtaining risk is less crucial than the analytic
biases that may intrude due to selectivity of published studies,

multiple comparisons, poor guality study design, efc.




Barriers to Translation to Practice
1 Underlying clinical research questions
- Genetic heterogeneity
- Variable penetrance;
- Epistasis

- Population heterogeneity
- poor models

i Clinical Misinterpretation, Error and
Excess expense and Possible Injury

1 Risk of Loss of Trust, Added Expense

Solutions?




Table 3 Type and frequency of laboratory errors

Percent of directors
that reported detecting this
type of error during the past

NATURE BIOTECHNOLOGY VOLUME 24

“Which was the most
common type of error over

Test phase Error two years the past 2 years?”
Pre-analytic Referrer ordered incorrect 74 27
2rrars test

Referrer labeled specimen 68 10

incorrectly

Contamination before 19 4

receipt by laboratory

Transcription error at 32 2

specimen receipt

Sample switch at 16 2

specimean receipt

Error in written protocol 7 1

Patient's transfusion not 13 0]

reported by referrer

Total pre-analytic 45
Analytic Faulty reagent 52 13
g Equipment failure 52 11

Human error in data 44 3

analysis

Contamination during 18 2

specimen testing

Sample switch during 27 1

specimean testing

Total analytic 30
Post-analytic  Typographical error on test 55 17
arrors report

Data transcription error 42 b

Misinterpratation of data 15 1

Wrong results reported 20 1

to patient/provider

Software error in data a8 0

analysis

Total post-analytic 24
Other Other 4 1

NUMBER 9 SEPTEMBER 2006

Analytic
Validity

190
Genetic
testing

labs

surveyed
in 2006




Navi-

23andMe deCODEme Xgenics
Odds Gene SNP Geno- OR || Odds Gene SNP Geno- RR [ Odds Gene SNP Geno- OR
type (Eur) type type
Age-Related
Macular
Degen. | 11.3/100 CFH  rs1061147 AC 0978 6.4% CFH 1s1329428 AG 0.630 3.0 LOC387715 rs10490924 TG 2.72
Vs7/100 C2  rs547154 GG 1.07 Vs 8.0%ARMS2  rs932275  AG 1.26M Vs 3.1% CFH rs10737680  CA 3.16
ARMS?2 rs3750847 CT 1.63 CFB rs541862 TT 698
Prostate
Cancer | 25.9/100 8q24  rsl447295  CC 0950 19.7% MSMB  rs10993994 CC 0.83F 28% 8q24 rs16901979  CA 1.79
Vs 17,8/100 1s6983267  GT 1.01 [ Vs 16% POUSF1PL rs6983267 GT 0.99f Vs 17% 824 rs4242384 AA 1
1s10505483 | CT 1.48 TCF2 1s4430796  AG 0.9 824 156983267 GT 126
17924 11859962 GG 1.2 8 AG- 159 17924 rs17765344  AA 145
TCF2 rs4430796 AG 0.94 1 1510896449 AG 0.98
8 [s1447295  CC 0091
17 rs1859962 GG 1.21
2 1s2710646 CC 0.95
X 1s5045572 G 0.93
Abdominal
aneurysm | N/A 1510757278 AG Typi-l 22.3% CDKN2A/B rs10116277 TT 1318 3.1% 9p21 rs1333049 CG 136
cal B Vs 17% Vs 3.1%
Rheumatoid| 54/100 HLA  rs6457617 TT 1960 2.2% HLADRBL rs660895 GG 5458 1.5% MHC rS6457617 TT 521
arthritls |\ 427100 PADI4 rs11203366 AG N/A Vs 1.0%IL2 16822844  GT 0.8 | Vs 1.6% PTPN22  rs6679677 cc 1
PTPN22 GG 0.79 PTPN22 GG 0.89 Chr 6 rs13207033  AA 1
MMEL1 rs3890745 CT 0.92 RA-6023 152327832  AA 0.62 Chr 6 156920220 GG 1
6023 rs2327832  AA 0.93 1513192841  AA
TRAF1 [s3761847 | AG 0.97 STAT4  rs7574865 GG 0.87
TRAF1-C5 [s3761847 @ AG 1.03




Why the Difference in AMD
risk in the various Labs?

1 1. Differences in SNPs genotyped, which is the baseline at
which the calculations start; most important SNPs are on chr. 1,
chrl0, chr. 6, and chr. 19.

2. Differences in the choice of SNPs to analyze, which can be
driven by

- a. Decision to include or exclude a whole locus (such as
complement B and ApoE in AMD, which DeCode ignores)

- b. Decision of which SNP or SNPs should be use to tag a
locus, as different studies report different SNPs and
haplotypes all in LD with each other

- c¢. patenting and licensing considerations??

3. Differences in the choice of odds ratio from the literature
for a given tag SNP/haplotype, and how to convert the odds
ratio into a relative risk versus the average person.




Why Different Results?

Different SNPs/studies used

Different methods for determining SNP
risk

— deCodeme: Relative Risk

— 23andme and Navigenics: odds ratios

Different methods for determining
combined SNPs risk/lifetime risk

Reliance on correlative SNPs

Fnd Result: head scratching,
what does 1t mean?

David Ewing Duncan, testimony to SACGHTS 8/08




Direct to Consumer Marketing of
Research Based Testing

1 Can lead to :

1 Uninformed decisions

1Inconsistent informed consent, appropriate
education, or support

1May not have appropriate result interpretation

1Negative test does not always mean patient will
be cancer free




Examples of dilemmas caused by
premature translation of preventive
technologies in oncology

Computed Tomography Screening and Lung Cancer
Outcomes

December 2008 Clinica
OvaSure Test

Clinical
Laboratory
News

Lung cancer screening increased diagnhoses and surgeries, but had no impact
on mortality

Ovasure tested 6 proteins in blood (incl CA 125) to screen for ovarian
cancer In Sept. 2008 warning letter, the FDA identified OvaSure as a
device under section 201(h) of the Food, Drug, and Cosmetic Act intended
for diagnosing or treating disease, and therefore requiring marketing
clearance or approval from the agency. "Because you do not have marketing
clearance or approval from the FDA, marketing OvaSure is in violation of
the law."




I COMMENTARIES

JAMA

Preimplantation Genetic Diagnosis

for Cancer Syndromes

A New Challe

Kenneth Offit, MD, MPH

Michal Sai, PhD
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with their physicians and genetic coumseors the option of
genetic testing to guide reproductive chaces.
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Genomic Profiles for Disease Risk
Predictive or Premature?
Kenneth Offit, MD, MPH

files seems to have escaped the careful vetting that
accompanies the intraduction of new biomedical iechnolo-
pies. Unlike the new harvest of genomic panels, BRCA test-
ing and other cancer predisposition tests have been subject
to a decade of prospective study and validation, physician

HERE HAS BEEM A RECENT BXPLOSION OF COMMER-
cial availability of genomic "tests” [or diseases, con-
ditions, traits, and ancestry, Dozens of companies

How to do it better for our patients?
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Obama Expected To Regulate DTC Advertising
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Az Democrats celebrated Barack
Obarma's victary on Tuesday,
pharmaceutical companies, ad
agencies and publishers braced for
a possible series of new

g restrictions on direct-to-consumer
d S\ 4 U@ pharmaceutical advertising after RELATED ARTICLES
the president-elect takes office next year.
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The industry has lobbied both parties intensively over the last few 5. Grammarian Grumbles

years, but the alignment of a left-leaning Democratic presidentwith | L . o 0 mres oo A
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Regulation of DTC Genomic Testing

is a vital first step but not enough....




The role of Prospective
Registries/Cohorts

1 Then:
- Federally sponsored CFR's, CGN
- High penetrance; short f/u; endpoints
1 Now:
- Private public partnerships
- Large epidemiologic studies
- Low penetrance; behavioral/cost endpoints
- Appropriately powered design
- Independent scientific leadership
- Must involve/educate health care community!




SACGHS, April 2008

1 Centers for Medicare & Medicaid
Services: require proficiency testing (PT)

1 FDA: address all laboratory tests,
regardless of how they are produced

1 HHS: fund a mandatory, publicly available,
Web-based registry for lab tests.

1 HHS: fund a public-private partnership to
evaluate clinical utility of genetic tests

1 HHS: education or training deficiencies;
FDA: guidance on regulation of clinical
decision support systems.




Primum non nocere

1 “Outcomes of testing have not been
studied. These tests may have no

effect on health, or may have beneficial
or harmful effects.”

JAMA, December 10, 2008— Vo/ 300, No. 22




With gratitude to colleagues at Memorial Sloan-
Kettering Cancer Center, University of Cambridge,

Broad Institute, the National Cancer Institute for
helpful discussions; views expressed are my own and
not those of any institution, or organization with
who I am affiliated including EGAPP (CDC), ASCO,
and the Coriell Personalized Medicine Collaborative.




