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Biomarkers for decision support in the
continuum of cancer care
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2002

Comparison of 4 Chemotherapy Regimens
in Advanced Lung Cancer

Survival (%)

—— Cisplatin and paclitaxel
------ Cisplatin and gemcitabine
-===Cisplatin and docetaxel
=== Carboplatin and paclitaxel
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&0 Response rate — 19%
Median TTP — 3.7 mos

Median OS — 8 mos
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Schiller et al, NEJM ‘02




2009

EGFR mutated lung cancer

EGFR-Mutation—-Positive EGFR-Mutation-Negative
5 1.0- Hazard ratio, 0.48 (95% Cl, 0.36-0.64) & 1.0+ Hazard ratio, 2.85 (95% Cl, 2.05-3.98)
P P<0.001 & P<0.001
z 0.8- Events: gefitinib, 97 (73.5%); carboplatin £ 08 Events: gefitinib, 88 (36.7%); carboplatin
2 ' plus paclitaxel, 111 (86.0%) @ plus paclitaxel, 70 (82.4%)
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Initial phase lll first line EGFR TKI trial: “IPASS”’
EGFR TKI vs. Carboplatin - Paclitaxel
Ref: Mok et al NEJM 2009;

in Never-or nght Ex-Smokers updated data Fukuouka et al JCO 2011



Unselected Population
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Treat Selected
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Riding the Tsunami of Genomic Data
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Evolution of testing strategies
Single mutation -> Hot spot panels -> NGS



Knowledge Gap

Surveys Reveal Wide Gaps in Knowledge of Genetic Mutation

Testing Exist Between Oncologists, Nurses and Cancer Patients

!

3 Tweet Share '{ +1

RIDGEFIELD, Conn., Nov. 16, 2011 /PRNewswire/ -- Despite guidelines calling for genetic mutation testing in certain patients with
lung cancer, three new surveys fielded by Harris Interactive reveal a disconnect in the understanding of and communication about
genetic mutation testing among healthcare professionals and cancer patients. Results of the surveys were announced today by
Boehringer Ingelheim Pharmaceuticals, Inc., which sponsored the surveys in partnership with the Association of Community Cancer
Centers (ACCC), ONS:Edge and the National Lung Cancer Partnership (NLCP).
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“Three new surveys... reveal a disconnect in the
understanding of and communication about
genetic mutation testing among healthcare
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A/-ents, only
percent) did

not discuss genetic mutation testing with patients, primarily because they felt that they lacked the knowledge to discuss it (56
percent) or didn't have the proper resources to share with their patients (33 percent). These findings highlight the need for a greater
understanding of genetic mutation testing.




Levels of Evidence

Retrospective

Cohort Studies Guidelines
Animal Models Case Non-randomized Randomized
Cell Lines Reports Prospective Studies Prospective Studies
>
Pre-clinical Clinical Validity Clinical Utility

!

Separates one population into two or more
groups with distinctly different outcomes

Incorporated into standard of
care clinical decision making



Old Method for Reporting Mutation Results
in the Electronic Medical Record

Old Method:

Report Template

Scanned into Electronic
Health Record as image
file (not computable)

Challenges:

How to report > 100’s
genes?

Whose role to curate
knowledge regarding
clinical significance?

Lack clinical trial
information

Name: Sex: Laboratory Number: VUH#:

Referral Source:
Reason for Request: DNA Analysis for EGFR Mutations
Type of Specimen: (Block # )

Date Received:
Date of Report:
Interpretation: EGFR Mutation Detected: Exon 19 deletion

EGFR Mutations Tested Include:
Exon 18 deletion, Exon 21 (LB58R), Exon 20 insertion

ERBEZ Mutation Tested:
Exon 20 insertion

The epidermal growth factor receptor (EGFR) gene, mapped to 7p12, encodes a transmembrane glycoprotein
that is a member of the protein kinase superfamily. EGFR protein is expressed on the cell surface and as a
receptor, binds to epidermal growth factor (EGF). The protein-ligand interaction induces receptor dimerization
and tyrosine autophosphorylation resulting in cell proliferation. Somatic mutations in the tyrosine kinase-binding
domain of the EGFR gene are associated with non-small cell lung carcinoma, primarily moderately to well-
differentiated adenocarcinoma. @EGFR mutations have been observed in approximately 10% of lung
adenocarcinomas in patients from the United States and are significantly associated with Asian ethnicity, female
gender and never-smokers.

ERBBZ is a member of the EGF family of receptor tyrosine kinases and plays important roles in the
pathogenesis of several human cancers. Somatic mutations in the form of in-frame duplications and/or
insertions in a small stretch of exon 20 have been reported in non-small cell lung carcinomas. Of interest, exon
20 insertion mutations in ERBB2 or EGFR are significantly more prevalent in the same subpopulations in which
other EGFR mutations occur.

Progressive and/or metastatic non-small cell lung carcinomas can be treated with inhibitors of the EGFR
receptor. Somatic mutations in the tyrosine kinase domain of the EGFR gene present in lung adenocarcinomas
can affect a patient’s response to EGFR inhibitors. 90% of EGFR mutations in this population include short in-
frame deletions in exon 19 and a T > G point mutation in exon 21 at codon 858 (L858R). The presence of either
mutation correlates with sensitivity to EGFR inhibitors. Conversely, insertion mutations in exon 20 of either
ERBBZ or EGFR gene appear to be less responsive to therapy.

DNA extracted from this patient’s tumor was amplified for EGFR exons 19 and 20 and ERBB2 exon 20 using
multiplex fluorescent PCR to detect small deletions or insertions. Detection of mutation LB58R was performed
using fluorescent PCR coupled with restriction endonuclease digestion with Sau96l. All amplicons were
analyzed using capillary electrophoresis. An in frame deletion in exon 19 of the EGFR gene was detected.

In summary, the results of this study demonstrate that this patient does have an exon 19 deletion of the
EGFR gene. The presence of this mutation indicates that this tumor will likely be responsive to EGFR inhibitors.
It is importatnt to note that this assay is specific for these four mutations and does not rule out the presence of
other EGFR or ERBB2 mutations that may be present but not detected by this assay and which may affect
treatment response.
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GENETICALLY INFORMED CANCER MEDICINE
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Find a Cancer Mutation

Disease (required): = Select Disease
Gene (optional):

Variant (optional):

GO

Find Clinical Trials

Lists trials by Disease or Gene for all national and international
trials registered within PDQ and clinicaltrials.gov.

Disease (optional):
Gene (optional):

GO
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Molecular Medicine
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Find a Cancer Mutation / 21 Cancers
Disease (required): = Select Disease = ALL
Colorectal
ALCL -
Gene (optionaly: . AML Basal CBelll de rcinoma
aader
CML
Variant (optional): MDS Medulloblastoma
Melanoma
o GIST Neuroblastoma
IMT Ovarian
Br.east Rhabdomyosarcoma
Glioma Thymic
Find Clinical Trials Gastric Thyroid
Lung
Lists trials by Disease or Gene for all national and international
trials registered within PDQ and clinicaltrials.gov.
Disease (optional): 5 6 G e n e S
Gene (optional 428 Disease-Gene-Variant

» \ Relationships /




What is EGFR? EGFR in Lung Cancer

EGFR ¢.2369C>T (T790M)

Clinical Trials

EGEFR ¢.2369C>T (T790M) Mutation in Non-Small Cell Lung

Cancer

Properties

Location of mutation

= Tt W

Kinase domain (exon 20)

Fre 8 — —
f;vels of Evidence
i FDA Approvals

Guidelines

Published clinical trial results
Retrospective cohort analysis
Case Reports

Clinical trial eligibility criteria
Pre-clinical studies

A

Location of
Alteration in Gene

aez et al. 2004; Pao et al. 2004)

GFAR mutant tumors (Inukai et al. 2006)
nt tumors with acquired resistance to
obayashi et al. 2005; Pao et al. 2005)

Frequency of
Alteration in Disease

sensitivity

sensitivity

4

Response to anti-EGFR antibodies

Currently no role for EGFi

sensitivity

Response to Drug
Sensitivity/Resistance




GENETICALLY INFORMED CANCER MEDICINE
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Support My Cancer Genome
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> 40K Cancer Trials (PDQ)

Find Clinical Trials ~ e——— | 135 Cancer Diagnoses

500+ Cancer Genes
Lists trials by Disease or Gene for all national and international
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Find a Cancer Mutation

Disease (required): = Select Disease

Gene (optional):
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éancer Drug-Targets
(>500 drugs)

« Targeted therapeutics

-

Find  Tyrosine Kinase Inhibitors

 Monoclonal Antibodies
e Immunotherapy
« Hormone therapy
k Cytotoxic chemotherapy

4

Gene (optional):

GO

Go

Home DIRECT About Us

Learn About My Cancer Genome P

Support My Cancer Genome

Help create new tools and
resources
More...

Molecular Medicine

¢ Articles of Interest
¥ List of Targeted Therapies
» Overview on Targeted Therapies for Cancer

» How Gene Alterations are Detected

Feedback

7 Take our Survey and help us
s f - improve our service
:-"7‘2-_‘..—{-“.":
< e
Q(ﬁ‘
More...



MY CANCER GENOME

GENETICALLY INFORMED CANCER MEDICINE
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* Published case reports of
drug response
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Biomarker Classification & Prioritization
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Strength of evidence
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JCO, Levy 2013



Biomarker Representation

* Types of Biomarkers
— Gene Variant (point mutations, insertions, deletions)
— Exon
— Fusions/Rearrangements
— Gene Amplification

— Protein Expression

e Logical Combinations of Alterations
— AND/OR/NOT



Example: Lung Cancer & Erlotinib
(single alteration)

— Response: Primary Sensitivity
Line of Therapy: Metastatic




Example: Lung Cancer & Erlotinib
(co-occuring alterations)

_ Response: Acquired Resistance
Line of Therapy: Metastatic




Example: Colon Cancer & Cetuximab
(Alteration NOT detected in Variant Group)

or 4 mutation

NOT DETECTED

AND

or 4 mutation

NOT DETECTED

> Response: Primary Sensitivity

Line of Therapy: Metastatic
Source: FDA (KRAS Exon 2)
Source: NCCN (KRAS Exon 2, 3, 4)
Source: ASCO (KRAS Exon 2)
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Dissemination

Publically Available Clinically Integrated
Resources Solutions
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Patient Name

Actions

umor Gene Mutations

New Method for Reporting

T E 0 E % o E
E E g > 2 . Mutation Results in the EHR

03  81|A,BM. Actions [ LI

03 56(A, P Actions |1

03 35(B, T A Actions |

01 80(B, S A Actions |

02 29|E,JE Actions (IO

02 27|F, R M Actions |11

02 771G, T Actions |1 I

02 73|H, A Actions | I

03 6415, C Actions | A

02 79|S, A S Actions | B

02 40|W,JEI Actions (IO

03 74|W,CL Actions |11

Levy, ASCO 2011

BRAF ¢.1798_1799GT>AG (V600R) Not Detected
BRAF ¢.1798_1799GT>AA (V600K) Not Detected
BRAF c.1799T>A (V600E) Detected |
BRAF ¢.1799_1800TG>AA (V600E) Not Detected
BRAF ¢.1798G>A (V600M) Not Detected
BRAF ¢.1799T>G (V600G) Not Detected
BRAF ¢.1799_1800TG>AT (V600D) Not Detected




Scale Reportin

1 Variant
1 Gene

Name: Sex ! Number: VUHE:

40 Variants
6 Genes

Referral Source:

Reason for Request: DNA Analysis for EGFR Mutations

Type of [Block & )
Date Recaived:

Dats of Report:

Interpretation- EGFR Mutation Detected: Exon 18 deletion

ESFR Mutations Tested Include:
Exon 18 daletion, Exon 21 (LESSR), Exon 20 insartion

EREEZMutator Teswd:
Exon 20 ingartion

The epidermal growth factor receplor (EGFR) gene, mapped fo 7p12, encodes a transmembrane glycoperotein
that is & membar of the protein kinase superfamily. EGFR protein i exoressec on the cell suface and as a
recepior, hlnds to epidermal growth facior (EGF). The protein-igand interaction induces receplor dimerization
and tyrosine resulting in cell . Somatic mutations in the tyrosine kinase-binding
domaln of the EGFR gene are assccialed with ron-small cell ung carcinema, prmarly medersizly to wel-
dfforentiated adenccarcinoma,  EGFR mutalions have beon obsorved in approximately 10% of lung
adanacardnomas in patients from the Unitad States and are significantly asscciated with Asan athnicity, fomale
gonder anc nover-emokers.

ERBSZ is 0 member of the EGF hmlly of ru:eplm tyrosine kinases and plays important roies in the
pathogenesis of several human cancers. afic mutaions in the form of in-fame cuplications andior
Insertions in & smal stretch of excr 20 have neen reporied in non-small sl lung carcnomas. Of inferest, exon
20 Insarlion musations In ERBS2 or EGFR are significantly mare prevalent in the same subpopulations in which
olher EGFR MulBlons oocur.

Progressive andlor metastatic non-small coll lung caronomas can be teated with inhiitors of the EGFR
recepioe. Somatic mUtasons in ha tyrosing kinase domain of the EGFR gere tresent in lung adenacarcinomas
can affect a patent’s response to EGFR inhibitors. §0% of EGFR mutations in this papulaton includa short in-
frame dedotions in exon 10 ard a T > G point mataton in exon 21 ot coden 853 (LBSER). The presonce of oither
mutation correlates with sensitvity %o EGFR inhibilors. Conversely, inserion mutations in exon 20 of either
ERBHZ or EGFR gene appear 1o be less responalve to therapy.

DNA extracted from this paient's tumor was amglified for EGFR exons 18 and 20 and ERBEZ2 exon 20 using
mukiplex fluorescent PCR to detect smal delefions or insertions. Delection of mutation LASER was
using Muorescant PCR coupled with ms‘mnn endonuciesse cigestion wilh Sauf6l AN amplcons were
analyzed using cap axon 19 of the EGFR gene was detected.

In summary, the Nﬂllll of his study mmll”ﬂﬁ that this patient does have an excn 19 deleSon of the
EGFR gena, The prasance cf fis mutation indicates that this tmor will ikely be responsive to EGFR innibitors.,
It ia Importairt to nole that this assay s specific for these four mulations and deos not rule cut tho presonce of
other EGFR or ERGEZ mutstons that may be presant but net detecied oy this assey and which may affest
treatment responas.
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1000s Variants
100s Genes

Next
Generation
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/Reference Sequence @nts Knowledge Base%
L = ——

Molecular
Annotation of
Variants

Tumor/Normal
Comparison
Algorithm

Sequence
Alignment

Approach

Use MyCancerGenome as a
Knowledge Base of clinically relevant Clinical
variants for interpretation Decision
. Y,

of NGS cancer panel

) 4 \\

-
Classify clinical Report
effect of Actionable
variant(s) Results & VUS

/ \
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JCO, Levy 2013 @I effect knowledge bases /




Decision Support for Variant Analysis

Not
Actionable

Actionable for
Other Tumor Type

Actionable for
Tumor Type

QC Metrics || Actionable for Tumer Type | Actionable Other Mon-Actionable Clinical Trials Patient REPORT

PGM Alignmeant

Variant Info Reaf:Alt PGM Info PGM Call PGM Decisic

(Click for BAM Plleup)

Count: 0 Total (0 Confirmed)
See More Information

Gena: EGFR

Position: 7:55249071-55249071
G Change: c.2369C>T

AA Change: TT20M

Mutation Type: Substitution -
Missanse

Count: 0 Total (0 Confirmed)
See More Information

Gene: EGFR

Position: 7:55259515-55259515
G Change: c.2573T=G

A# Change: LBSBR

Mutation Type: Substitution -
Missense

Count: 0 Total (0 Confirmed)
See More Information

CT

T.G

T T T

Total Reads: 500
Variant Reads: 401
VAF:0.802
QUAL: 100

Q Score: (80/80)

Total Reads: 550
Variant Reads: 500
VAF:0.909
QUAL: 100

Q Score: (80/80)

C A g G C Detected Detected

Detected Detected

d:c':géd:



Patient Information

it - Decision Support for Variant

ST Interpretation & Reporting

NGS RESULTS

Detected Alterations With Therapeutic Implications 4 "
Gene Alteration Type of Mutation

EGFR T790M Substitution - Missense

EGFR L858R Substitution - Missense

Genes With Potentially Relevant Targeted Clinical Trials: EGFR
Genes With Other Non-Synonymous Alterations: None
Alterations that Failed Testing: EGFR (L861Q)

Therapeutic Implications of Genomic Analysis, For Patient's Tumor Type - Level 1 €=«

Approved Variants Response Condition Line of  Level of
Drugs Detected to Therapy Therapy Evidence
ene =0T s, [nenures o Smat ot g Carcer e reiaree mutaton =2 | st i

Potentially Relevant Targeted Clinical Trials - Level 3 /see 7ofe)

Trial Title Conditions Relevant

Genes
Trial of Erlotinib and BKM120 in Patients With Advanced Non Small Cell Lung Cancer Previously || Mon Small Cell Lung EGFR
Sensitive to Erdotinib (MCT01487265) Cancer
Phase || AZD9291 Open Label Study in NSCLC After Previous EGFR TKI Therapy in EGFR and |[Non Small Cell Lung EGFR
T7T90M Mutation Positive Tumours (MCTD2094261) Cancer
BATTLE-2 Program: A Biomarker-Integrated Targeted Therapy Study (MCT01248247) ” Lung Cancer ” EGFR ‘

. N ) . . Advanced Non Small
NCTO0Z2143466

AZDY9291 in Combination With Ascending Doses of Movel Therapeutics ( ) Cell Lung Cancer EGFR




Patient Information
Name: Charles F Bingley

R e Decision Support for Variant

Specimen Information

ST Interpretation & Reporting

NGS RESULTS

Detected Alterations With Therapeutic Implications (5¢€ details in the foll¢ : :

P P Variants with
Gene Alteration Type of Mutation .
Potential —
EGFR T790M substitution - Missense .. e
T Clinical Utility =
EGFR LB5BR NS /
Drug Sensitivity

Therapeutic Implications of Genomic Analysis I n D|Sea Se ( Level 1)

Approved Variants Response Condition .
- In Other Disease (Level 2)

oo | oD A nrvviennd Aan CroasE MR L\ /
Therapeutic Implications of Genomic Analysis, For Patient's Tumor Type - Level 1 5¢€ 7ote/
Approved Variants Response Condition Line of Level of
Drugs Detected to Therapy Therapy Evidence
. EGFR LB858H, Acguired Non-small Cell Lung Cancer; When resistance mutation occurs )
At EGFR T790M resistance secondary to primary sensitizing mutation in EGFR naetnstalic | NCL
- EGFR LB58R, Acguired Non-small Cell Lung Cancer; When resistance mutation occurs )

Ertotinib EGFR T790M resistance secondary to primary sensitizing mutation in EGFR Motastatic | NCGN
Gafitinib EGFR LB58R, Acguired Non-Small Cell Lung Cancer; When resistance mutation occurs Metastatic || NCCN

EGFR T790M resistance secondary to primary sensitizing mutation in EGFR

Advanced Non Small

Cell Lung Cancer H o ‘

AZD9291 in Combination With Ascending Doses of Novel Therapeutics (NCT02143468)




Patient Information

it - Decision Support for Variant

Specimen Information

ST Interpretation & Reporting

NGS RESULTS

Detected Alterations With Therapeutic Implications 4 "
Gene Alteration Type of Mutation

EGFR T790M Substitution - Missense

EGFR L858R Substitution - Missense

-

Genes With Potentially Relevant Targeted Clinical Trials: EGFR

Genes With Other Non-Synonymous Alterations: None . . . .
Alterations that Failed Testing: EGFR (L861G) Potential Clinical Trials
Therapeutic Implications of Genomic Analysis, For Patient's Tumor Type - Level 1 €=«

Approved Variants Response Condition Line of  Lex

Drugs Detected to Therapy Therapy Evis\

(Level 3)

~

/

| Afbinde ” EGFR L858R, ”Aoquired ” Non-Small Cell Lung Cancer; When resistance mutation occurs H Mt rbeafin ” MR ‘

Potentially Relevant Targeted Clinical Trials - Level 3 s¢¢ 7ofe/

Trial Title Conditions Relevant
Genes
Trial of Erlotinib and BEKM120 in Patients With Advanced Non Small Cell Lung Cancer Previously || Non Small Cell Lung
. . EGFR
Sensitive to Erdotinib (NCT01487265) Cancer
Phase || AZD9291 Open Label Study in NSCLC After Previous EGFR TKI Therapy in EGFR and || Non Small Cell Lung EGER
T790M Mutation Positive Tumours (MCTOZ084261) cancer
BATTLE-Z Program: A Biomarker-Integrated Targeted Therapy Study (MCTO1248247) Lung Cancer EGFR
Advanced Mon Small EGER

AZD9291 in Combination With Ascending Doses of Novel Therapeutics (NCT02143468)

Cell Lung Cancer




Detailed Summary of Alteration In Disease

Detected Alterations With Therapeutic Implications in Patient's Tumor Type - Level 1(see note)

Gene: EGFR Nucleotide: <¢.2369C>T Condition: Non-Small Cell Lung Cancer
Alteration Detected: T790M Variation Type: Substitution - Missense

About this Gene

EGFR (epidermal growth factor receptor, also known as EREB1 and HER1) is a gene that encodes for the epidermal growth factor receptor
protein. Missense mutations, deletions, and insertions are observed in cancers such as lung cancer and glioblastoma. Activating EGFR
mutations increase the kinase activity of EGFR, leading to hyperactivation of downstream pro-survival signaling pathways (Sordella et al.

2004 ).
Pathways / \

Receptor tyrosine Kinase

Mutation Location in Gene and/or Protein Content from
Kinase domain (exon 20)

Mutation Prevalence My Cancer Genome
Freguency of EGFR mutations in NSCLC: 10% in the USA and 35% in Asia {L:,am:h_elj\ /

Frequency of T790M mutations in EGFR-mutated NSCLC: < 5% of untreated EGFR mutant tumors (lnukai et al. 2006); 50% of EGFR
mutant tumors with acquired resistance to erlotinib/gefitinib {Kobayashi et al. 2005; Pao et al. 2005)

Response to Drugs

Response to anti-EGFR antibodies: Currently no role for EGFR mutation in predicting response in NSCLC
Response to anti-EGFR antibodies: Currently no role for EGFR mutation in predicting response in NSCLC
Response to EGFR TKis: Confers decreased sensitivity

Reference

e I
Link to

MyCancerGenome.org
- J




Challenges &Future Directions
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Overlap Between 12 NGS Sequencing Panels

Predictive
Prognostic

Diagnostic
Pathway

Strategies

e Refined Use of Publically
Available Resources

e Crowd Sourcing

 Data Driven Approaches

810 Genes

0 1 2 3 4 5 6 7 8 9 10 11 12
Number of Panels Per Gene



Small Sub-populations
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Learning Cancer System

Treatment Selection

)
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www.mycancergenome.orq/DIRECT

Resize font: o -
: & Returning?
“@ Rl

A\
-

3.9 MY CANCER GENOME
.

DNA-mutation Inventory to Refine and Enhance Cancer
Treatment (DIRECT) Inquiry

Please complete the survey below with as much information / \
Cnovin plnts wit he speciic mratin o inarest, saocid 1022 NSCLC patients with
to targeted therapies. .
EGFR mutations
Please provide an email address to contact you v an d reS p O n S e to EG FR I n h I b I to rS

results:

* must provide value

Please specify the EGFR mutation(s) of interest i 180 d | ffe Fen t EG F R mu tatl ons

space provided:

Does the tumor have any additional known mutation(s)? C VYes

' No

Horn et al PASCO ‘11

reset value


http://www.mycancergenome.org/DIRECT

Data Sharing Collaboration with Vanderbilt & Stanford
Dynamic Exploration of Melanoma Cohort

Melanoma Rapid Learning Utility

Z’Eﬁi&f’a/ Filter by

positive

Biomarker

Drug C
Outcome D r u g
Survival

Minimi

Drug Class
o 8

Kaplan Meier Tumor Response

Qutcomes Analysis

Survival Curves

Kaphain Meier

v Filter By Sex
Sex:
FEMALE

anr

¢ Filter By Age
Patient Age:
80
Age range
44.88

0.6

Survival

0.4

Immunotherapy

B CHEMOTHERAPY (8)
B IMMUNOTHERAPY (8)
B THERAPEUTIC ANTIBODY (8)

Chemotherapy

0.2

ra.0r2

Filter By BRAF Status
v Filter By NRAS Status
NRAS Test Result:

NEGATIVE

-

¢ Filter By Drug Class

Compare First Two Treatments
Include:
¥ CHEMOTHERAPY
¢ IMMUNOTHERAPY

KINASE INHIBITOR
¥ THERAPEUTIC ANTIBODY
Quick Check/Uncheck All Classes:
« Check Al

Uncheck All

Fiiter By Drug Name

Therapeutic Antibody

R Call Used to Construct Model:

Days

coxph( formula = Surv(DAYS_TO_DEATH, event = (!plot.dota$R.CENSORED),

type = "right") ~ 1 + straota(DRUG_CLASS), dota = plot.data)

Model Summary
records
DRUG_CLASS=CHEMOTHERAPY 8.00
DRUG_CLASS=IMMUNOTHERAPY 6.00
DRUG_CLASS=THERAPEUTIC ANTIBODY 8.00

Difference Statistics

n.start events median 0.95LCL 0.95UCL

628.00 308.00

4.00 1074.00 315.04

208.00 142.00

R Call survdifffformula = Surv(DAYS_TO_DEATH, event = (Iplot.dataSR.CENSORED), type = "right") ~ DRUG_CLASS, data = plot.data)

Chi Squared Statistic 4.111486

P-Value 0.1278877



Automated Analysis Mutation Frequency

722 Melanoma Specimens

NRAS (118) e
15.9% /K
///
Mo
Ut ation
CMNAQ (26) detected i
e T 286 I?RAF Mutations
AL (D) 20% Not V600E
1.6%
BRAF BRAF
CTNNEBL (¥) VEOOR (9) | VE00D (1)
0.9% 3.1% f'l P 0.3%
BRAF |
VE0OM (3) / -
1% |
BRAF |/ &
VB00K (38) | |
BRAF (286) 13.3% |/
38.5% Wl
VE00G (1)
0.3%
BRAF
VE00E
(234) 81.8%

Link to Clinical Outcomes



Infrastructure for Clinical Decision Support

EHR \ Lab \

\

Y
N~

Database e
Clinical Cases

/

[ 1
Related
Knowledge

-

~_ A

Knowledge
base

2

Research
Studies

— Design Cancer Panel

> What Test to Order

Interpretation

I

|

|
Biomedical H
Literature

/

of Results

> Reporting Results

—>  |Info Buttons

— Treatment selection

CPOE




Health Literacy & Learning Styles

e Patients (PI: Guise, co-Pl:Koonce)

— Using health literacy and learning styles to guide oncology
patients through the pharmacogenetic maze

— Patient focused content with evaluation

— Genetic perl videos .
P S MUSEeLibrary

* Providers (PI: Levy, co-Pl:Kusnoor)

— Learning style assessment in healthcare professionals to address
knowledge gaps around novel treatment strategies to overcome
resistance to endocrine therapy in ER+ breast cancer

— Develop and evaluate provider content based on learning styles



Summary

e Rise of genomic profiling in cancer

e My Cancer Genome knowledge base provides
decision support for clinical utility of
alterations in cancer

e Strategies for content generation and
dissemination

e Strategies for clinical decision support
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