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25% 90%

18% <10%
(Gray SW et al. J Clin Oncol. 2014 May 1;32(13):1317-23.)
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Foundation Medicine Inc.

• Screens entire coding sequence of 236

cancer-related genes somatically altered 

in solid cancers

• Price $5800

• Marketed since 2012

• 1500 physicians in 25 countries ordered 

FoundationOne

• Reported 4,702 Clinical Tests in Q1 (May 

2014)

• Interpretive report provided that 

highlights the genomic alterations that 

are relevant to the patient and provides 

information about targeted therapies and 

clinical trials 

• CLIA-certified

• Screens entire coding sequence of 

405 genes altered in hematologic 

malignancies

• Price: $7200

• Marketed since 2014

• Reported 4,702 Clinical Tests in Q1, 

715 were the FoundationOne Heme 

Test (May 2014)

• Interpretive report that highlights the 

genomic alterations that are relevant 

to the patient and provides 

information about targeted therapies 

and clinical trials 

• CLIA-certified



0,5-1 billion USD market value 



• Screens by multiple evidence-guided technologies — incl IHC, FISH/CISH, 

PCR and Next-Generation Sequencing (NGS)

• Somatic mutations tested – 45 genes

• Price $5500

• cancer profiling service on the market since 2006

• 60,000 cancer patients by more than 6,000 oncologists in at least 59 

countries diagnostic, prognostic and theranostic medicine

• Molecular Intelligence™is based upon a review of the world’s clinical 

literature correlating biomarkers to drug response

• ISO and CLIA certification

Caris Life Sciences Corp.



MolecularHealth, 

Inc.

• The company has headquarters in The Woodlands, Texas; Basel, 

Switzerland; and Heidelberg, Germany. The company is backed by Dietmar 

Hopp, former founder and CEO of software giant SAP

• MolecularHealth uses advanced information technologies (such as NGS)

• TreatmentMAP™ Targeted Panel is based on a panel of over 500 genes or 

the whole exome

• Price: $5000

• Marketed since 2004

• Interpretive report provided that highlights the genomic alterations that 

are relevant to the patient and provides information about targeted 

therapies and clinical trials 

• CLIA-certified



KPS Life Sciences Ltd.

• Founded in 2003, Budapest (Hungary), Pioneering companion diagnostics as a 

private company in 2005, therapy planning as a MDX provider priovate company –

2010

• NGS platform-based test technology – 2011 , testing 58 genes

• Price: $5100

• Offices are in Heidelberg and Budapest but also has distributors and/or a 

network of partner oncologists in Romania (5), Czech Republic(1), Poland(2), 

Switzerland (2), UK (2)and Spain (2)

• HeurAA: accurate and fast detection of genetic variations with a novel heuristic 

amplicon aligner program for next generation sequencing. 

• ONCOMPASS™ Full is a premier molecular diagnostic and therapeutic information 

service – includes clinical informations and treatment strategy services

• KPS is certified for ISO 9001.2008 quality standards and has achieved 100% 

accuracy (sensitivity and specificity) in three independent external quality 

assurance (EQA) trials for KRAS mutation testing, including the EQA of the 

European Association of Pathologists

• Publications in international journals such as Cancer Research, Journal of Clinical 

Oncology and Nature Reviews Drug Discovery.



THE NGS MARKET

NGS technology companies

Illumina Inc (50%+ m.share)

Thermo Fischer Scientific Inc

Roche 454

Quiagen

Pacific Biosciences of California

(…)

Other vendors mentioned: 23andMe Inc., Ambry Genetics 

Corp., Axeq Technologies Inc., Beijing Genomics Institute, 

GeneDx, Fluidigm Corp., Foundation Medicine Inc., Good 

Start Genetics Inc., Helicos BioSciences Corp., Knome Inc., 

NABsys Inc., Oxford Nanopore Technologies Ltd., 

Pathogenica Inc., QIAGEN N.V, RainDance Technologies Inc., 

Sequenom Inc., Takara Bio Inc. 



2003

30,000 genes

2013

138 “driver”

genes

1,5 million 

mutations

2014<

200<

Targeted

Drugs

C
LI

N
IC

A
L     

P
A

R
A

M
E

T
E

R
S     

1
        
        
        
2
        
        
        
3
        
        
        
    4

        
        
        
        
5
        
        
        
        
        
6
        
        
        
    7

        
        
        
        
8
        
        
        
        
9
        
        
        
    1

0
        
    …

.     

        MOLECULAR    TARGETS    

                                                                            1                                    2                        3                        4                            5                            6                            7                        8                                9                        10                11                    12                13                    14                    15            …50        

POST-CANCER GENOME AGE



DC Koboldt et al. Nature 000, 1-10 (2012) doi:10.1038/nature11412

BREAST CANCER GENOME 

35 genes most frequently mutated



Tyrosine Kinases
EGFR
ERBB2
ERBB3
ERBB4
KIT
PDGFRA
PDGFRB
ABL1
ABL2
DDR2
DDR1
FGFR2
FGFR3
FGFR4
JAK1
JAK2
JAK3
TYK2
ALK
ROS1
LTK
MET
MST1R

Ser/Thr Kinases
AKT1
AKT2
AKT3
BRAF
CDK4
CDK6
Cyclin D1

PIK3CA Pathway
PIK3CA
PIK3R1
PIK3R3
PTEN
INPP4B

BRCA1 or 2 mutations
BRCA1 Germline
BRCA1 Somatic
BRCA2 Germline
BRCA2 Somatic

38 DRUGGABLE 

TARGETS IN BREAST CANCERS

DC Koboldt et al. Nature 000, 1-10 (2012)



DRUG 

(registered, in trial)
PATIENT

The new concept of personalized 

medicine in oncology in 2014

Registered drug 1

Registered drug 1

Trial drug 1

Trial drug 2

Companion Diagnostics Companion Therapeutics

(HER-2, EGFR, KRAS…)



HER FISH+

BRAF

5%

FGFR

20%
ALK  

?%

PIK3CA+

20%

MEK

1%

MET+

?%

HER-2 INH
BRAF

INH MEK INH

FGFR INH

HER-2+

PIK3CA/

PTEN

KRAS 3%
AKT

4%

ALK INH
MET INH

MEK

INHAKT

INHPIK3CA

INH

EGFR M+

1-10%

EGFR CNG

10%

HER-2 CNG

15%

HER-2 CNG

+PK3CA/

PTEN

15%

EGFR INH

DISTRIBUTION OF DRUGABLE DRIVER GENES IN BREAST CANCER 



ONCOMPASSTM: 1st to integrate  

molecular and clinical information 

Molecular Diagnostics

Molecular Diagnostics + Information Technology: 

molecular information services

ONCOMPASSTM:  Molecular Diagnostics + Information Technology + 

Clinical Information: treatment strategy services



FIRST STEP: 

consultation with an 

oncologist

Is ONCOMPASSTM right for my patient?

� Surgical removal is not impossible?

� Is it incurable with current standard 

treatment ? (only palliative 

treatment available) (clinical trial 

recommended)

� Is there a high risk of recurrance?

� ECOG 0-1 (2) The general health 

condition is satisfactory (able to 

travel)



Targeted therapy 

with registered and 

financed drug

Targeted therapy 

in clinical trial in the 

a) same hospital

b) another town

C) another country

Chemo/Radiotherapy

first, 

targeted therapy later

A

B

C



ONCOMPASS STRATEGY

Registered targeted drugs

Targeted clinical trial

Chemotherapy trial

Not-registered targeted drugs

Chemotherapy

Chemotherapy



Tripla negatív

ha a neoadjuváns kezelésre nem reagált jól, akkor progesszió esetén kell indítani a molekuláris 

vizsgálatot a másodvonal tervezéséhez

ha az adjuváns terápia után 6 hónapon belül progrediál, akkor kell indítani a vizsgálatot a 

másodvonal tervezéséhez

ha a neoadjuváns kezelésre jól reagált vagy adjuváns kezelésre 6 hónapon túl recidívált akkor a 

2. vonalas kezelés megkezdésekor kell elindítani a harmadvonal tervezéséhez

HER2 neg, ER+

ha a neoadjuváns kezelésre nem reagált jól, akkor progesszió esetén kell indítani a vizsgálatot a 

másodvonal tervezéséhez

ha az adjuváns terápia után 6 hónapon belül progrediál, akkor lehet indítani a vizsgálatot a 

másodvonal tervezéséhez

ha a neoadjuváns kezelésre jól reagált vagy adjuváns kezelésre 6 hónapon túl recidívált akkor a 

hormonkezelés rezisztencia kialakulás időpontjakor kell indítani a vizsgálatot, a 2. 3. vonal 

tervezéséhez. Ilyenkor új mintavétel javasolt a vizsgálat számára.

HER2 poz.

1. vonal után progresszió esetén

HER-2-gátló kezelésre (trastuzumab, lapatinib, TDM-1 stb.) kezdetben jól reagáló majd később 

progrediáló daganatok (másodlagosan rezisztens) esetében új mintavétel javasolt. 

Mikor érdemes elindítani a vizsgálatot?



1 mutáció; 37

2 mutáció; 29

3 mutáció; 4

4+ mutáció; 6

vad típus; 10

csak 

polimorfizmus; 

13

„driver” mutációk előfordulási gyakorisága 58 gén 

vizsgálata alapján (N=50)

76%

24%



6

4

2 2 2
1 1 1 1 1 1 1 1

2
1

2 2
1 1 1

17

1

5

1
2

31

0

5

10

15

20

25

30

35

A
K

T
1

A
P

C

A
T

M

B
R

A
F

C
D

H
1

D
D

R
2

E
G

FR

FL
T

3

H
E

R
-2

ID
H

2

JA
K

1

JA
K

3

K
D

R

K
IT

K
R

A
S

M
A

P
2

K
1

M
E

T

M
LH

1

N
R

A
S

P
D

G
FR

A

P
IK

3
C

A

P
IK

3
R

1

P
T

E
N

S
M

A
D

4

S
T

K
1

1

T
P

5
3

„driver” gének előfordulási gyakorisága emlődaganatokban



88.2%

35.3%

47.1%

10.3%
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a daganat molekuláris profiljával

pozitív kapcsolatban álló

hatóanyagok

a daganat molekuláris profiljával

pozitív kapcsolatban álló

törzskönyvezett gyógyszerek

a daganat molekuláris profiljával

negatív kapcsolatban álló

hatóanyagok

a daganat molekuláris profiljával

negatív kapcsolatban álló

törzskönyvezett gyógyszerek

Molekuláris profil terápiás relevanciája 

emlődaganatokban (58 gén 230 hatóanyag, N=50)



Lehetséges klinikai vizsgálatok azonosítása 

(58 gén 230 hatóanyag (N=50)

Molekuláris profilnak 

megfelelő vizsgálat✽✽✽✽

Molekuláris 

profiltól 

független 

vizsgálat

10%

90%

✽✽✽✽IMPACT (Initiative for Molecular Profiling and Advanced Cancer 

Therapy) in the University of Texas MD Anderson Cancer Center, USA* 



HER-2, ER, PTEN, p53 mTOR, PI3K, AKT, 

STK11, WEE1



Herceptin T-DM1

(HU)
Lapatinib

+AKT Inh. (GE)
Trastuzumab

+PI3K Inh. (GB)



FOR THE PIONEERS OF 

MOLECULAR ONCOLOGY


