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Israeli Health System

* Full population health insurance coverage
* Four non-profit providers (HMO-like), freedom of choice/move
* Financial contract with government, not with provider

Providers

Clalit:

55% of population coverage
>4 million insurees
40,000 employees

m Clalit . . .

. >1000 primary care clinics
W Maccabi 7 general hospitals
@ Leumit

B Meuchedet

A National health services basket dictates elements of service of mandatory provision



NICCC- Resources

Multidisciplinary team (n=85; physicians, nurses, epidemiologists,
molecular biologists, laboratory technicians, statisticians, behavioral
scientists, computer experts, CRAs, administrative teams)

Access to national clinical databases (9 million diagnoses, full
medication records, full laboratory results, hospitalization files)

>30,000 participants in fully clinically and epidemiologically
annotated population-based studies. Large scale genetic testing
including founder mutations, GWAS, and next-gene testing.

400,000 aliquots of biological samples (DNA, sera, lymphocytes,
FFPE, fresh tissue).

Clinical counselling service (2800 BRCA carriers, 500 Lynch carriers...)

Centralized large scale molecular laboratory, incl. NGS originally
established for research



Population stratification, Israel, MECC Study participants
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15t degree family history of breast cancer reported in
Israeli National Mammo Program
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Program components

* Policy
— Commitment
— Contents
— Finances
— Legal/ethical

* Education
— Medical teams
— Population

* Provision of service

— Expert advisory team
— Centralized lab



Program components

* Policy

— Commitment: presented to management as an action
item under the values of “novel, modern, innovative”
which will provide better health in a cost-effective way

— Contents: Risk reduction, disease detection, precision
treatment, prognosis

— Finances: highly technological requiring frequent
updating, therefore costly. Home-brew testing or
commercial? Cost of R&D.

— Legal/ethical: freedom of panel testing, test results
disclosure, test results dissemination, storage of test
results




Program components

e Education

— Medical teams: different programs for different
levels (expert physicians in their field, general
practitioners, para-medical teams/non-
physicians). Provide written materials, give talks,
provide support teams to help with understanding
and interpretation of relevant tests.

— Population: awareness and understanding of the

)«

concepts — “not all are the same”. “genes are your

”n, u

friends not your enemy”; “not all patients get
same treatment”
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Program components

* Provision of service

— Expert advisory team: Building clinical medical team with
expertise in genomics, genetic counselling,
pharmacogenomics and pharmacology to serve as a help-
team in pre-testing and post-testing decisions. Need also
be the initiators of the organization R&D. Ensure ability to
provide results to doctors and individuals.

— Centralized lab: Critical mass expertise including
bioinformatics abilities, high capability enabling provision
of a wide array of tests, high volumes leading to high
quality, timely supply of results. In addition - large data
acquisition, constant updating based on R&D, financial
efficiency,.




In service baskets
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Available for research, Under development for service
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lllumina MySeq - TruSeq Cancer Panel

Table 1: TSACP Cancer-Related Genes

ABL1
AKT1
ALK
APC
ATM
BRAF
CDH1
CDKNZA
CSF1R

CTNNE1T

EGFR

EREBZ

ERBE4

FBXWY

FGFR1

FGFR2

FGFR3

FLT3

GNATT

GNAQ

GNAS

HNF1A

HRAS

IDH1

JAKZ

JAKS

KDR

KIT

KRAS

MET

MLH1

MPL

NOTCH1

NEMT

NRAS

PDGFRA

PIK3CA

PTEN

FTEN11

RET

RET

SMAD4

SMARCB1

SMO

SRC

STK11

TP53

VHL



EGFR testing for advanced NSCLC

1857 tests

298 (18.6%) positive
— 231 (77.5%) on TKI treatment (Erlotinib-85 or Gefitinib-146)

1306 negative

Distribution of mutations (Exons 18,19,20,21):

— Exon 19: Deletions 747-750 - 172 (57.7%)

— Exon 21: Leu858Arg - CTG>CGG — 94 (31.5%)

— Exon 21: Leu861GIn - CTG>CAG -9

— Exon 18: Gly719Cys - GGC>TGC - 20

— Exon 18: Glu709Asp - GAA>GAT - 1

— Exon 20: Thr790Met - ACG>ATG — 2 (resistance /acquired)



ALK testing for advanced NSCLC

563 tests

— Adenocarcinoma only

— EGFR negative only
32 (6.4%) positive
— 19 received Crizotinib treatment

63 (11.2%) non-informative
468 negative



Frequency of somatic mutations in advanced
adenocarcinomas of the lung (n=884)

W EGFR
B KRAS
W ALK
W Pi3k
W BRAF
= WT




Multiple mutations in advanced adenocarcinoma of

the lung
—mm-—m
EGFR
KRAS 11 206
ALK 0 0 29
PI3K 8 11 0 3
BRAF 5 1 0 3 10

n= 884



Survival of NSCLC by tumor EGFR mutation status
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0 10 20 30 40 50
months
Variables in the Equation
B SE Wald df Sig. Exp(B)
EGFR -.610 .090 46.415 1 .000 543

*

Lu Nng cancer cases

with EGFR mutation
fair better (treatment
effect? Genetic
advantage?)

95.0% Cl for Exp(B)

Lower Upper

456 .648



Cum Survival

Survival of NSCLC by tumor EGFR mutation and TKI
treatment status

1.0_ *

- no mute .

~mute, no drugs ngh drUg

- -mute, with drugs .
0.8 9 effect on survival.
0.6
0.4
| —E8
0.2
0.0
0 10 20 30 40 50
months

Variables in the Equation

B SE Wald df Sig. Exp(B) 95.0% ClI for Exp(B)
Lower Upper
egdrug 53.567 2 .000
egdrug(1) .002 .186 .000 1 992 1.002 .696 1.443

egdrug(2)  -.719 .099 53.293 1 .000 487 402 591



Survival of metastatic adenocarcinoma of the lung by
tumor ALK mutation and Crizotinib treatment status

1.0+

0.8

0.6

0.4

Cum Survival

0.2+

0.0

-I'Ino mute
" mute, no drugs
~Mmute, with drugs

Variables in the Equation

B SE
alkdrug
alkdrug(1) .397 453
alkdrug(2) .041 .286

10 15
months
df Sig. Exp(B)
2 .676
1 .380 1.488
.885 1.042

95.0% Cl for Exp(B)
Lower Upper

613 3.612
.595 1.825



Survival of metastatic adenocarcinoma of the lung by tumor ALK
mutation and Crizotinib and TKI treatment status
(all ALK mutated are EGFR negative)

1.0

-no mute, no drugs
—Tno mute, with drugs*
0.8- ~Tmute, no drugs
mute, with drugs**

Cum Survival
r’

047 -
0.2- L

* Crizotinib only
0.0+ ** Erlotinib, Gefitinib

0 5 10 15 20
months

Variables in the Equation

B SE Wald df Sig. Exp(B) 95.0% Cl for Exp(B)
Lower Upper

alkdrug?2 .888 3 .828
alkdrug2(1) .409 454 .812 1 .367 1.506 .618 3.667
alkdrug2(2) .053 .288 .034 1 .853 1.055 .599 1.856
alkdrug2(3) .052 161 .105 1 .746 1.053 .769 1.443



Conclusions

* A centralized program can serve as an
efficient and high quality means of service
provision.

 Data collected by a high-volume, centralized
program, can serve for evaluation of real life
outcomes of molecularly driven treatments
as well as provide insight into possible
resistant or responsive sub-groups.
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Thank You



Advantages of an organized program

* High volume — high quality, short interval to
response, advanced machinery

 Critical mass for updates/information,
preparation for future tests

* Expert unit — support to field teams on various
aspects



Program contents

The program involves all genetic tests in tumor tissue
relevant for decision making on eligibility for biological
treatments.

Main efforts:

EGFR testing of advanced NSCLC for Erlotinib/Gefitinib
treatment

ALK testing of advanced adenocarcinomas of the lung
with negative EGFR for Crizotinib treatment

KRAS/NRAS testing of metastatic Colorectal cancer for
Cetuximab/Panitumumab treatment

BRAF testing for metastatic melanoma for Vemurafenib
treatment (not discussed in this presentation)




Genetic testing

KRAS : point mutations in Exons 2 (codons 12, 13), 3 (codon 61), 4 (codons
117, 146) by RT-PCR

EGFR : point mutations in exons 18 (codons 709, 719), 20 (codon 790), 21
(codons 858, 861) by RT-PCR, deletions in exon 19 by fragment analysis

ALK : gene fusion by FISH
BRAF : point mutation in exon 15 (codon 600) by sequencing

PI3K : point mutations in exons 9 (codons 542, 545) and exon 20 (codon
1047) by RT-PCR

NRAS

Reflex testing
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