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Personalised vs. Precision Medicine

 The right patient
 Refined diagnosis
 Molecular profile of the tumor
e Patient condition E
 Gender, age....
* Genetic profile
« Comorbidities

\ ONE SIZE

FITS ALL

 The right treatment
 Therapeutic intervention/drug
e Targeted drug
 Dose
e Interactions
e Duration
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Precision Medicine

 The right target
 Refined diagnosis
 Molecular profile of the tumor

 The right treatment
o Targeted therapy
 Drug testing
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2376 SWERDLOW et al

Table 1. 2016 WHO classification of mature lympheid, histiocytic,
and dendritic necplasms

WHO Classification of lymphoid neoplasms - Revision 2016

BLOOD, 18 MAY 2016 « VOLUME 127, NUMBER 20

Table 1. (continued)

intestinal T-cell lymphoma*

Mature B-cell neapinsma
Chranic
Manoclonal B-cell lymphocytosis®
B-coll prolymphocytic leukemia
Splenic marginal zone lymphoma
Hairy coll laukermia
Splgnic B-cal lymphomaltaukamia, unciassifable

Splenic diffuse md pulp small B-cell lymphoma
Hairy coll loukarmig-variant
Lymgheplasmacyti lymghoma
Wakienstrdm macroghobulinermia
of

o g (MGUS), IgM*
1 hoavy-chain disoase
4 hoavy-chain disease
a heivy-chain diseass

gammopathy of ignit (MGUS), IgGia®

Plasma cell mysioma

Solary plasmacytoma of bong

Extraosseous plasmacytoma

L disaases®

Extranodal marginal zone lymphoma of mucosa-associated lymphold tissue
(MALT lymghama)

Large 8-coWl lymphoma with \AF4 rearrangemant
Primary cutanecus folliche center lymphoma
Marithe call lymphama

In situ mantle cell nooplasia®
Diffuse large B-coll lymphoma (DLBCL), NOS

Garminal cantar B-call typs®

mm B-coll typa®

rich large B-cell

Primary DLBCL of the central nervous systam (CNS)
Primary cutaneous DLBCL, leg type
EBV" DLBCL, NOS*
EBV" mucocutandous uicer
DLBCL associated with chronic inflammation
Lymphomatoid granulomatosis
Primary mediastinal (thymic) large B-cell lymphoma
Intrarvascular large B-call lymphoma
ALK large B-cell lymphoma
Plasmablastic lymphoma
Primary effusion lymphoma
HHVE" DLBCL, NOS*
Burkitt lymphoma
Burkitt-fike fymphoma with 11g aberration”
High-grada B-cell lymphoma, with MYC and BCL2 and'or BCLS rearrangements®
High-grade B-cell lymphoma, NOS*
Becoll by i with features |

classical Hmm fymphoma

Mature T and NK neoplasms.
T-cell prolymphocytic leukemia
T-coll large granular iymphocytic leusemia
Chonic ymphoproiferative disorder of NK cells
Aggressiva NK-cell leukemia
Systemic EBV" T-cell lymphoma of childhood®
Hydroa m Jieordar
Agul T-call leukemiatymphoma
Extranodal NK-/T-cell lymphoma, nasal typs
d T-cell

batwenn DLBCL and

Indolent T-cell lymphoprolerative disorder of the GI tract

Hepatosplanic T-cell lymphoma
skn T-call

Mycosis fungoides
Sérary syndrome
Primary G030 T-coll lymphop
Lymphomatoid papulosis
Prirmary large call
Primary cutanaous b T-gall lymphoma
Primary cog’
Primary culansous scral CO8" T-coll lymphoma®
Frimary co4" fimy T-call hoproif
Peripheral T-cell lymphoma, NOS
Angioimmunoblastic T-coll lymphoma
Follieular T-coll lymphoma®
Nodal T-coll wilh TFH
Anaplastic large-cell lymphoma, ALK
Anaplastic large-coll ymphoma, ALK

cytoloxic T-cell lymphonma

disorder

Broast implant- ic large-coll
Hodgkin lymphoma
Nodular Hodgkin

Classical Hodgkin lymphoma
Nodular sclerosis classical Hodgkin lymphoma
Lymphocyte-rich classical Hodgkin lymphoma
Mixed cellularity classical Hedghin lymphoma
Lymgh depleted classical Hodghin I

P ymphop (PTLD)

Plasmacytic hyperplasia PTLD

Infectious mononucleosis PTLD

Florid follcular hyporplasia PTLD®

Polymorphic PTLD

Maonomorphic PTLD (B- and T-/NK-cell types)

Classical Hodgkin lymphoma PTLD
Histlacytic and dendritic cell neoplasms

Histiocytic sarcoma

Langarhans call histiocytosis

Langerhans cell sarcoma

Indeterminate dendritic cell lumor

Interdigitating dendriic coll sarsma

Fallicular dendritic cell sarcoma

Fibroblastic reticular cell tumor

D jivania
Erdhaim-Chester disease”

Provisional entities are listed in italics.
*Changes from the 2008 classification.

small population, but in others d with a lymphocytosis.*
Whereas in 2008 it was unknown whether MBL was a precursor of
CLL, we now knuwﬂmMBL;xemdesmmallyaﬂcmofcw
small lymphocytic lympt (SLL).” The updated WHO will retain
the current criteria for MBL, but will emphasize that “low-count™
MBL, defined as a PB CLL count of <0.5 % 10°/L, must be
distinguished from “high-count” MBL because low count MBL has
significant differences from CLL, an extremely limited, if any, chance
of progression, and, until new evidence is provided, does nol require
routine follow-up outside of standard medical care.*” In contrast, high-
cour.u. MBI. Tequires muum!yvarly follow-up, and has very similar
and g lar features as Rai stage 0 CLL,
although |mmunug|obul1.n heavy chain variable region (IGHV)-
mutated cases are more frequent in MBL.® Also impacting our
diagnostic eriteria, the revision will eliminate the option to diagnose
CLLwith <5 % 10%/L PB CLL cells in the absence of extramedullary

>100 B- and T-cell lymphomas




Gene mutations in B-cell lymphomas

NEXT GENERATION SEQUENCING
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Diagnostics

Predictive (response

 Prognostic (risk factors)
markers)

* Personal RF (age, sex, » Biomarkers
BMI, predisposition) Genetic markers

* Disease related RF Dynamic markers (MRD)
(markers, genetic)



Evidence

based initial
therapy

Treatment failure

Phase I-IlI Precision

. : . Personalisation
clinical studies Medicine

Age, gender
Comorbidities
Genomic profile
Side effects

Enriched/preselected cohorts

: Molecular diagnosis
Higher response rates

Drug sensitivity testing

Novel

target/drug
discoveries .
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Genome analysis (germline)

http://genomaustria.at

Loadings plot of first two principal components
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Genome analysis (germline)

http://genomaustria.at

Rs4244285

Clopidogrel (Plavix®)
Orientation
. . . plus
(/index.php/QOrientation)
Stabilized lus
(/inde)v:.php/S‘tabiIizedOrientatiu:Jn)p
Mag
Geno (/index.php/Magnitude) Summary
poor metabolizer of several popular medicines;
(AA) 4 patients prescribed Plavix get less benefit, and
(/index.php/Rs4244285(A;A)) have higher risk for adverse cardiovascular
events
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Higher Rituximab concentrations in female”
patients
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Individualized Treatment according to
Molecular Profile of the Individual Patient
after Failure of Standard Treatment.

PFS (TTP) on PFS on therapy
 last prior therapy selected by MP

Period A Period B

Patient consented and was
screened for the study

Eligibility verified by
medical monitor

Tumor biopsy

IHC, FISH, and microarray

Target
found?

von Hoff D D et al. Treated according to Treated with
MP findings clinician’s choice
JCO 2010;28:4877




Comparisons of PFS on Molecular Profiling (MP)
Therapy vs. PFS on Prior Therapy for
18 out of 66 Patients with a PFS 2= 1.3.

® Progression-free survival of MP treatment

Patients With Progression-Free Survival Ratio > 1.3

-
N
|

Progression-Free
Survival (months)

Progression-free survival (TTP) of last line of prior therapy I

von Hoff DD et al. JCO 2010:;28:4877



SHIVA-Trial: Progression Free Survival

— Molecularly targeted agent
—— Treatment at physician’s choice

Progression-free survival (%)

HR 0-88 (95% Cl 0-65-1-19); p=0-41

0 | T 1 I | |
0 2 4 6 8 10 12
Number at risk Time{months)
Molecularly 99 62 20 10 5 2 0
targeted agent
Treatmentat 95* 50 19 12 8 1 0

physician’s choice

C. Le Tourneau et al., The Lancet Oncology 2015 16, 1324-1334DOI: (10.1016/S1470-2045(15)00188-6)
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EXtended Analysis for Limsioma Treatment
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MEDIZINISCHE
Pharmacoscopy: @ UNIVERSITAT WIEN
Next generation functional drug sensitivity testing (p—-V—V]—

Blood,
bone marrow,
dissocated lymph Purification Plating Drug treatment Staining Imaging & analysis
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WIR STARKEN EXZELLENZ WIENER WISSEMSCHAFTS -,
AM FORSCHUNGSSTANDORT WIEN. FORSCHUMNCS— UND TECHNOLOGIEFONDS

||x[[|j]l  MEDLZINISCHE Snijder B, Vladimer G,...Jaeger U, Staber P, Superti-Furga G et al, in preparation
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EXALT + pharmacoscopy drug testing: UNIVERSITAT WIEN
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Correct prediction of response in acute myeloid leukemia

Clinical response

Non-Responders
(10 patients)

Cytogenetic |' j' | Bl Bl
Responders
(10 patients)
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15360 images

Biobanked bone marrow Cytarabin & Etoposide & Daunorubicin ~ Per biopsy
bio s(ieC; from 20 a(tiemC; Combined in 125 drug concentrations ) .
take?n at‘-time of diz nosi;‘ in quadruplicate; 18 hours incubation. cKit+, CD34
agnoSIS 40 x 384-well plates. (Average
10 ROC-curve)
(O 1
5 o E ’_/ /,
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EXALT & Next generation functional drug screening:

Comparison between last prior therapy and pharmacoscopy-
guided treatment in relapsed hematologic malignancies:

70% of patients (12/17) have a PFS ratio > 1.3
(Cl=44-84; P<10°)

PFS on last PFS on EXALT
prior therapy selected therapy
Period A Period B

60 I PFS on last prior therapy
/(-/)\ * PFS on EXALT selected therapy
'S
O 4Q= * %
(<)) * *
=
N
(D *
L 20- *
al

ﬂ\@]ﬂ e o, Snijder B, Vladimer G,...Jaeger U, Staber P, Superti-Furga G et al, in preparation
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Intent to treat in personalised trials:
Limitations

Patient informed consent, sampling
(n =57)

( Not sufficient material (n = 5) b
Worsening condition (n = 3)
EXALT-Board L Lost follow up (n = 1) )
(n=48)
e _ ™
Drug not available (n = 6)
Worsening condition (n = 8)
Lost follow up (n = 4)
N J
Treated according to EXALT
Treated differently to PC/EXALT * (n =17)
(n =13)
clinicians’ choice (n = 9) PFS on last PFS on EXALT
biomarker based (n = 4) prior therapy selected therapy ‘

Period A Period B

(l\@]} e o, Snijder B, Vladimer G,...Jaeger U, Staber P, Superti-Furga G et al, in preparation




Chemosensitivity in individual patient samples:
Identification of drug patterns in hematologic cancers

e2, Diagnose3

Diagnosis

Patient, Diagnos

__________________l_____‘I_SEZ_E-G-______

Tl

EFRa=oAsME el N e a0 e P s ddnonent0fEvsinfsdircaneressannivuisvulinnenrany
SurRrnnnanrEihn gt

AT

B

|

\mﬁﬂmW

H

:

a

]

H

H

a neL
- wanrL
:

&l [T

5 L3
i ae
i

c‘: a
5|

i

3

§ si2 BEE 22p sEs

ﬁ;;g

Fofgd ¥Rl SEVIRSecify pocteppplend s JRRERERSRSERf RNl FEEGRNEL RR4EIfR
Bx

52z

100
Vlablllty (% of control)



CAR-T cells:
genetically modified immune cells

e Modified T-cell infusion

Antibody-coated
‘ beads
®
k{ o T-cell activation/

Modified T-cell §$ ,

expansion®

transduction?

a Cellular reprogramming and ex vivo expansion are conducted at a cell processing facility.



Decision making in the era of
personalised medicine

I
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How does the doctor know?
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Personalized medicine:
Time management...

e 7-12 minutes PATIENTEN
INFORMATION

door to door

Die K aus Interferon (F
sugelissenen TKI (Wirkstoff: Imatinib / Handelsna
nischen Srudien mit insgesamt 132 Patienten gepriif.

ZIELSETZUNG DER
VORLIEGENDEN STUDIE

Die icle der Th 1
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Precision Medicine @E’ﬁﬁﬁ%ﬁ‘éﬁi‘ﬁm

Single doctor”s choice VS. Team decision
(specialised

“0f course we can make fast decisions ...
once we have considered the 4872 factors.”

li'i'[@i} ST Molecular/drug testing tumor boards 2017
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Conventional Clinical Studies

« Smaller patient cohorts
 More centers and networks required

 Enrichment of potential responders in trials (RR from 30% to 60%)
* Predictive markers (Biomarkers) (harmonized methods!)
* Pretesting

Novel Trial Designs

 Basket trials
 Drug accessibility only 30-50%
 Response criteria
 End points

(e Precision Medicine 2017




Challenges Posed by Personalised Medicine

Common diseases are fragmenting

 Every disease will be a molecular ‘orphan disease’, Networks required

 But many diseases share similar molecular ‘faults’, and will have common
therapies

Small populations of available patients

« Trials have to find the ‘right’ patients

* Diagnostics need to be available

« Small safety datasets for approval

Privacy and use of tumour samples / marker information

The target keeps moving
* Multiple, interdependent molecular pathways and the escape routes

Science moves much faster than clinical trials
« Trials slow, expensive, highly regulated, inflexible

Large trials required to find the small population who benefit

 Small studies in selected population may miss those who benefit

() st o Christoph Zielinski & Ulrich Jager
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