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Der mogliche MDS-Patient

Variable |

Hb Ek-Pflicht
ANC 1.5

PLT 96

EPO 280

KMP: 5% Blasten

Zytog.: 46 XY




IPSS =1

Variable
KM Blasten (%) <5 5-10 11-20 21-30
Karyotyp Good Intermediate Poor
Zytopenien 0/1 2/3
IPSS-Gruppe Medianes Uberleben (Jahre)
0 Low
0,5-1,0 Int-1
1,5-2,0 Int-2
> 2,5 High

Greenberg et al. Blood 1997



IPSS-R =5

IPSS-R-Score

Variable e

Zytogenetik® Very good Good | Intermediate  Poor  Very poor
(KOD:I)SBIasten <2 >2-<5 5-10 > 10

(HQé/gI?)glObin > 10 8- <10 <8 -

(Txhlrgg;f)myte“ >100  50-<100 <50 - -

?X'\'lf)g " > 0,8 <0,8

* IPSS-R-Risikogruppen: Very low < 1,5; Low 1,5 — 3; Intermediate 3 —4,5; High 4,5 — 6; Very high > 6
TVery good = -Y, del(11q); Good = normal, del(5q), del(12p), del(20q), doppelt einschlieBlich del(5q); Int. = del(7q),

+8, +19, i(17q), andere einzelne oder doppelte unabhangige Klone; Poor = -7, inv(3)/t(3q)/del(3q), komplex (3
Aberrationen); Very poor = komplex (>3 Aberrationen).

ANC = absolute Neutrophilenzahl; KM = Knochenmark. Greenberg et al. Blood 2012



IPSS-R-Score

Anzahl Very Inter-
Patienten Low mediate

High

Pat('f/;‘)te” 7012 19 % 38 % 20 % 13 % 10 %
Uberleben 8,8 53 3,0 1,6 0,8

Mit 4% Blasten waren es 3 Jahre...

Greenberg et al. Blood 2012



Gibt es das ,,MDS bcr-abl“ ?

DNA Schaden

Angiogenese

Apoptose

i

Epigenetik

A1,




Mutationen von
EZH2, p53, ASXL1, RUNX1
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Bejar et al. NEJM 2011



Mutationen bel MDS

Runy;

Mian et al. Haematologica 2013



Schinzel-Giedion-Syndrom

Malformations in Sibs
A. Schinzel and A. Giedion

Division of Medical Genetics (A. Schinzel] and Division of Pediatric Radiology (A. Giedion),

Department of Pediatrics, University of Ziirich

American Journal of Medical Genetics 1:361—-375 (1978)
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De nove mutations of SETBPI
cause Schinzel-Giedion syndrome

Alexander Hoischen™, Bregie W M van Ron'H, Christian Gilissen' 14,
Peer Arts', Bart van Lier!, Marloes Stechouwer!, Petra de Vries',
Rick die Reuver!, Nienke Wieskamp!, Geerl Mortier?, Koen Devricnd!?,
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Tan M Hiryes™, Elizabeth M Thompson'™, Han € Brunner!,

Rert B A de Vries' & Joris A Veltman'

Schinzel-Giedion syndrome is characterized by severe
mental retardation, distinctive facial features and multiple
congenital malformations; most aifected individuals die
before the age of ten. We sequenced the exomes of four
aifected individuals (cases) and found heterozygous

de novo variants in SETBPT in all four. We also identified
SETEPI mutations in eight additional cases using Sanger
sequencing. All mutations clustered to a highly conserved
11-bp exonic region, suggesling a dominant-negalive or
gain-of-function effect.

We sequenced the exomes (37 Mb of genomic sequence, targeting
- 18,000 genes) of four unrelated individuals with Schinzel-Giedion
syndrome to a mean coverage of 43.fold (Supplementary Table 1,
Supplementary Figs. 1 and 2). The exomes of all four individuals were
enriched using the SurcSelect human exome kit (Agilent) and were
subsequently sequenced using one quarter of a SOLIT sequencing
slide (Life Technologles). A total of 2.7-3.0 gigabases of mappable
sequence data were generated per individual, with 65-72% of bases
mapping to the targeted exome (Supplementary Table 1}, On average,
£5% of the exome was covered t least tenfold, and 21,800 genetic vari-
ants were identified per individual, including 5,351 nonsynonymous
changes. A number of prioritization steps were applied to reduce this
mumber und Lo identify the potentially pathogenic mutations, similar
to the methods used in previous studies*® (Supplementary Tahle 2).
A comparison with the NCBI dbSNP build 130 as well as with recently
released SN data from other groups and in-house SNP data {see
Supplementary Note) showed that >95% of all variants Investigated
here were previously reported SNPs und cannot explain a genetically
dominant disease. We focused on the 12 genes for which all four
Individuals studied carried variants and found that only two genes
showed variants at different genomic positions, strengthening the
likelihood that these variants are causative and not simply unidenti
fled SNPs. One of these two candidate genes. CTBP2. was excluded

2 Somatic Mutations in Schinzel-Giedion Syndrome Gene SETBP1
Determine Progression in Myeloid Malignancies
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Aktuelle Optionen bel MDS

............ | Zulassung Risikostratifikation nach IPSS

!

Niedrigrisiko

\ 4

Fe-Chelation




Eisenchelation assoziiert mit
besserem Gesamtuberleben?

Overall survival

IPSS INT-1
Mit Chelat-Therapie: 75 Monate

p=0.002

1,00

41

Cumulative Survival

.27 no chelation
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Ohne Chelat-Therapie: 49 Monate !
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Neukirchen et al. Leuk Res 2012 Rose et al. Leuk Res 2010



Hepatische Eisenuberladung im
Kontext der allogenen SZT
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Wermke et al. Clin Cancer Research 2012



ALLogeneic Iron InVEstigators
observational Trial

21 100 360

-30 0

Post HSCT Post HSCT

oo

e LPI, eLPI, DCI, Hepcidin
' e Immune modulation

' e LPI, eLPI, DCI, Hepcidin



Aktuelle Optionen bel MDS

_| #ulassung Risikostratifikation nach IPSS

Aktiv, aber

keine l 1
Zulassung
- Niedrigrisiko
\ 4
Fe-Chelation

LEN HDAC-I TRA

Epo = Erythropoetin; LEN = Lenalidomid; HDAC-I = Histon-Deacetylase-Inhibitor; TRA = Thrombopoetinrezeptor-Agonisten



Pradiktion Ansprechen Epo

— Score > +1 —— Gutes Ansprechen (74 %0)
RA, RARS, RAEB T Score -1 bis +1 —— Intermediares Ansprechen (23 %)
o
——  Score < -1  —— Schlechtes Ansprechen (7 %)

Therapieansprechen: Score

<100 +2
S-EPO (U)  100-500 +1
> 500 -3
Transfusionen <2 +2
(EKs/Monat) > 2 )

Hellstrom-Lindberg E et al. Br J Haematol 1997; 99: 344-351



ARCADE Studie LR-MDS

1
= Group A (n=120)
o — | Darbepoetin alfa - =
= ©
el = |3 500 pg Q3W N 3
eyl = 0 _ - Darbepoetin alfa v
@ ] : ™
& B g o %__ 2:1 allocation E L 500ug Q3W [ =
Al = L% Group B (n=60) =
i = Placebo B e
500 ug Q3W
w.alelc-a '-."-'Enlzk 1 WEEIE 23 Wee kl? 2{7

Double-blind treatment period Active treatment period
(24 weeks) (48 weeks)
G-CSF Nol Yes
Dose escalation No Yes, on or after week 31
Response modifiers No Yes

! Except for neutropenia with fever and/or infection

Amgen



PACE-MDS-Studie

500 cells 8-64 cells

#" & TGF-B Familie moduliert

ot “spate Erythropoese”
IL-3 T EpoT
EPO

Epo- Epo-
reponsive dependent

@ @@~ E
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-@->Q >0 —e
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Reifungstage Erythropoese

Suragani et al. ASH 2011



Aktuelle Optionen bel MDS

_| #ulassung Risikostratifikation nach IPSS

Aktiv, aber
keine l
Zulassung
- Niedrigrisiko
A\ 4
Fe-Chelation
Epo LEN HDAC-I TRA

Epo = Erythropoetin; LEN = Lenalidomid; HDAC-I = Histon-Deacetylase-Inhibitor; TRA = Thrombopoetinrezeptor-Agonisten



MDS 005 Studie

o IPSS LOW/INT-1 und NON-del5q
e EPO refr. oder keine Ansprechen

e Mind. 4 Eks/8 Wochen



LEMONS-Studie

o IPSS LOW/INT-1 und del5¢g
e <59 Blasten

e Rekrutierung beendet



AML-Progression bel Niedrigrisiko-MDS
mit del(5q9) im Vergleich

1,0
c © g — Unbehandelt
Sg ' | = LEN-behandelt
AN
Q5 0,6
S 2
E © 044
Z g jemfimfirpp= T
2o _“M
0 I T T T 1 1
0 1 2 3 4 5 6
Patienten unter Risiko (n) Zeit (Jahre)
E— 125 79 58 39 24 18 9
— - 53 97 119 128 120 98
LEN-behandelt Unbehandelt
Kumulative 2-Jahres-Inzidenz 7% 12 %
Kumulative 5-Jahres-Inzidenz 23 % 20 %
Mediane Zeit bis zur AML-Progression nicht erreicht nicht erreicht

Kiindgen et al. Leukemia 2013



AML-Ubergang bei MDS del(5q)

1.00
‘-H-'T_-I p53 nicht mutiert
0.75 " _
0.50
0.2b = p53 mutiert
P =.045

0O 1 2 3 45 6 7 8 9 10 11 12

Zeit (Jahre)

Jadersten M et al. JCO 2011



AZA+LEN Phase-I-Studie
bei HR-MDS mit del(5Q)
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HR-MDS = Hochrisiko-MDS
Platzbecker et al. Leukemia 2013



Der mogliche MDS-Patient

variable |
Hb Ek-Pflicht
ANC 0.8

PLT 12

EPO >500

KMP: 5% Blasten

Zytog.: 46 XY




Aktuelle Optionen bel MDS

_| #ulassung Risikostratifikation nach IPSS

Aktiv, aber
keine l §
Zulassung M
- Niedrigrisiko
A\ 4
Fe-Chelation

EPO LEN HDAC-I I TRA I

Epo = Erythropoetin; LEN = Lenalidomid; HDAC-I = Histon-Deacetylase-Inhibitor; TRA = Thrombopoetinrezeptor-Agonisten



Romiplostim beil Niedrig-Risiko MDS

Romiplostim Placebo Total HR, 95%6 CI
AML 10/168 (6.0%0) 2/82 (2.4%0) 12/250 (4.8%) 2.54,0.6-11.5
- RAEB-1/-2 6/25 (24%) 2/9 (22%) 8/34 (24%) 1.06, 0.21-5.49
- Non-RAEB 4/143 (2.8%) 0/73 (0%) 4/216 (1.9%) NA

- Roiplostin _Placebo | _HR__|_95%Cl

Deaths 17.99 20.7% (17 0.86 0.47, 1.56
AML 6.0% (1 0) 4.9% (4) 1.20 0.38, 3.84
AML -free survival 19.6% (33) 23.2% (19) 0.85 0.48, 1.50

Kantarjian et al. ASH 2012



Romiplostim bel Niedrig-Risiko MDS

El Placebo
Bl Romiplostim

<
>
<
=
o
-
—
o
o
o
—
o

Odds Ratio (OR)

83 167 41 77 13 28
HI-P HI-E HI-N
IWG Response

HI-P HI-E HI-N
OR 15.6 3.0 4.6
(95% Cl) (4.7, 51.8)* (0.9, 9.7) (0.9, 25.3)

n*, number of subjects evaluable for various Hl responses IWG Response
* P<0.001

Kantarjian et al. ASH 2012



Romiplostim bei Niedrig-Risiko-MDS

Ansprechrate
Baseline-TPO: Score +3 —>  65%
< 500 pg/ml & +2 T—
MDS-Patienten, > 500 pg/ml = -3
behandelt mit —> : Score-1,-2 —> 34 %
: : Vorherige Thrombozyten- & 7
Romiplostim i e
Transfusionen
< 6 Einheiten = +1
> 6 Einheiten = -3 Score -6 ——> 17%

TPO = Thrombopoeitin
Sekeres & Platzbecker ASH 2012



Eltrombopag

e Phase II, >10% Blasten, PLT<30
e 2:1 Randomisierung

e Endpunkt: Uberleben

GSK



Aktuelle Optionen bel MDS

| 2ulassung Risikostratifikation nach IPSS

Aktiv, aber ,
keine l ﬁ
Zulassung
- Niedrigrisiko
A\ 4
Fe-Chelation
Epo LEN

Epo = Erythropoetin; LEN = Lenalidomid; HDAC-I = Histon-Deacetylase-Inhibitor; TRA = Thrombopoetinrezeptor-Agonisten



GEPARD Studie

e Phase II, IPSS LOW/INT-1
e Ek-abhangig
e Panobinostat +/- EPO

e Kein Ansprechen - Toxizitat



Orales Azacitidin

Extrapolierte kumulative AZA-Exposition pro Zyklus

10000
8000 -
6000 1
S I 100%
2000 1
0 - . .

s.C. 75 mg/m?2 p.o. 300 mg
tgl. x 7 Tage tgl. x 21 Tage

Mittlerer kumulative Exposition
(AUC) pro Zyklus (ng*hr/mh

e 300 mg p.o. Tag 1-21 fihrt zu anhaltender Hypomethylierung

e Studie: IPSS INT-1 mit PLT <50

Laille et al. MDS 2011, Edinburgh, UK



variable |
Hb Ek-Pflicht
ANC 1.5

PLT 96

EPO 280

KMP: 5% Blasten
Zytog.: 46 XY

Der mogliche MDS-Patient

Variable |
Hb Ek-Pflicht

ANC 0.9

PLT 23

EPO 560

KMP: 15% Blasten
Zytog.: 46 XY



Aktuelle Optionen bel MDS

_| 2ulassung Risikostratifikation nach IPSS

Aktiv, aber
keine
Zulassung l l’
- Niedrigrisiko Hochrisiko
\ 4
5-Aza
A\ 4
Fe-Chelation Intensive CTx/allo Tx
Epo LEN HDAC-I TRA

Epo = Erythropoetin; LEN = Lenalidomid; HDAC-I = Histon-Deacetylase-Inhibitor; TRA = Thrombopoetinrezeptor-Agonisten
5-Aza = Azacitidin; CTx = Chemotherapie; Tx = Transplantation



AZA-001 — Gesamtuberleben
Azacitidin vs. konventionelle Therapie

1 - Log-Rank p = 0,0001
0,9 - HR = 0,58 [95 % KI: 0,43-0,77]
0.8 - Todesfalle: AZA = 82, CCR = 113
F

51 %
e 24 Monate

Anteil Patienten lberlebend

I
15 Monate !
0,4 . 26 %0
0,3 A ! —CCR AZA
0,2 A |
I
0,1 - ;
0 1 1 1 1 I 1 1 1 1 1
0 3 10 15 20 25 30 35 40

Zeit (Monate) seit Randomisierung

CCR = Conventional Care Regime
Fenaux P et al. Lancet Oncol 2009; 10: 223-232



Prognostische Faktoren mit Aza

ECOG 0-1 2

Zirkulierende Blasten NEIN JA

EKs <4 U/8 Wochen 4 U/8 Wochen
IPSS-Zytogenetik gunstig intermediar schlecht
Gesamtscore 0 1-3 4-5
APSS-Gruppe niedrig intermediar hoch
Medianes OS, Monate nicht erreicht 15 Monate 6 Monate

ECOG = ECOG Performance Status

EK = Erythrozytenkonzentrat

IPSS = International Prognostic Scoring System
APSS = Azacitidine Prognostic Scoring System
OS = Gesamtuberleben (Overall Survival)

Itzykson R et al. Blood 2011; 117: 403411



Rigosertib bel AZA Versagen

70

Rigosertib

60 -

N | Untreated Dividing Leukemia Cells ~ ON01910.Na Treated Leukemia Cells
5 | L " r
) .

vival probability (%)

50 -

40 -

Sur

30 -

20

LY o I R SR ST R N

N=13, 4x mCR, 8x SD
Keine hamat. Verbesserung

2:1 Randomisierung, Phase 3

Seetharam et al. ASH 2012, Leukemia Res 2012 Onconova



Temsirolimus beil MDS

(TEMDS)

I
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e Temsirolimus 25mg i.v. 4-12 Monate

Platzbecker / Wermke



Phase | “ROMDS-Studie”

-Ziel: MTD/ DLT von Romidepsin + Azacitidin (Vidaza®)

- monozentrisch

Kiindgen / Germing



Pro und Cons der allogenen HSZT

Gefahren bei HSZT (GVHD, Rezidiv, Infektion)

Niedrigrisiko-Erkrankung, Komorbiditat, Hochrisiko-Erkrankung mit potentiell
therapeutische Alternativen langfristigem krankheitsfreiem
Uberleben
Q
2
&”o@ 4//0
& %
2% %
x
Al o
< s

HSZT = hamatopoetische Stammzelltransplantation
GVHD = Graft-verus-host disease Platzbecker Semininars in Hematology 2012



Allogene HSZT vs AZA bel MDS

Proportion Suryiving

1.0

0.5

0.5

0.4

0.2

0.0

60-70 Jahre

AZA (N=75)

HCT (n=103)

10 12

Years after Start of Treatment

Platzbecker et al BBMT 2012



Deutsche VidazaAllo-Studie

MDS IPSS INT-2/HIGH

55-70 Jahre

4-6 x Vidaza

plus Spendersuche > Registrierung I

PD — off study SD, CR, PR '

! !

Kein Spender Spender
Vidaza bis PD RIC TX

RIC TX = allogene Stammzelltransplantation

mit reduzierter Konditionierungsintensitat
PI: Kréger/ Co-PI: Platzbecker



Kann die allogene SZT ungunstige
Prognosemerkmale eliminieren ?

o — Very Good (n=13) 32 1001
— Good (n=461) %
06 Intermediate (n=184) o
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Years after Transplant

Deeg et al. Blood 2012 Thol et al. ASH 2012



Aktuelle Optionen bel MDS

Zulassung

Studien

Epo

Rigosertib

Risikostratifikation nach IPSS

!

Niedrigrisiko

v

Fe-Chelation

Lenalidomid TRA

AZA p.o. PACE

!

Hochrisiko

!

5-Aza

Intensive CTx/allo Tx

TRA Rigosertib

TEMDS AZA vs AZA+ALLO

CTx = Chemotherapie; Tx = Transplantation; Epo = Erythropoetin; TRA = Thrombopoetinrezeptor-Agonisten
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Zusammenfassung

e Sehr heterogene Erkrankung
e IPSS Standard
e ,Molekulare Dammerung"

e Therapeutisches Problem speziell Niedrigrisiko-MDS
e Pat. in klinische Studien einschliefen

www.mds-register.de
www.kompetenznetz-leukaemie.de



