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Beste Therapie der CML bis 2001

IFN + HU vs. HU: Survival
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Therapie der CML mit Imatinib

100 -5 -t Progression 100 T T a—— (;fvjll—reﬁdeaths
U 4150011
90+ 90 g
X 80+ 30 All deaths
= All events -
E 0+ ® 704
& g0 T e
2 e
E 504 3 50
B =E 40—
£ g
5 307 & 10
£ 207 20
104 10
0 T 0
0 12 24 36 48 60 72 0 12 24 36 48 60 72
Months Months
Druker et al, 2006, NEJM
13.05.2008

Allogene Transplantation hdmatopoetischer Stammzellen
nach konventioneller Konditionierung
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Allogene HSCT bei Multiplen Myelom
nach toxizitatsreduzierter und Standard- Konditionierung
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Konventionelle Therapie?

Autologe HSCT?

Allogene HSCT ?

Was tun?




Multiples Myelom
Morbus Kahler (Otto Kahler, Wien 1883)

hohe Inzidenz 1974: 5,9/100000 2002: 8,9/100000
Alter Median 69,4 Jahre

25-64 Jahre 31%

65-74 Jahre 36 %

> 75 Jahre 33%

Tumor der Plasmazellen:
- monoklonales Immunglobulin/Gammaglobulin
(M-Gradient, Paraprotein, Bence-Jones Protein)
- Osteolysen
- Knochenmarkinsuffizienz

- Niereninsuffizienz

Multiples Myelom — Paradigmenwechsel?
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Knochenmarkzytologie, Pat. U.N., Priméarbefund

Knochenmarkzytologie, Pat. U.N., Priméarbefund




Zytogenetische Aberrationen als
Risikofaktor bei Multiplem Myelom
e 98 %! der Patienten, die in der HD4 Studie molekular

zytogenetisch untersucht wurden (90% aller Patienten)
haben eine Aberration

Gunstige Prognose Unginstige Prognose
Hyperdiploider Hypodiploider
Chromosomensatz Chromosomensatz
+9034 del13q14.3 del6g21
+15922 dell7p13 del8p12
+11923 t(4;14)(p16;932.3) del22qll
+19q13 t(14;16)(g32.3;923)

+1921

Fortschritte in der Behandlung des
Multiplen Myeloms in den letzten 40 Jahren
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Multiples Myelom — Uberleben seit Therapiebeginn
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Overall survival der Patienten mit Multiplen Myelom
nach konventioneller Chemotherpaie
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Overall survival der Patienten mit Multiplen Myelom
nach konventioneller Chemotherpaie
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Overall Survival (%)

Hochdosischemotherapie bei Multiplem Myelom

Standard der Priméartherapie:
2 x HD Melphalan + autologer Stammzellersatz
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Doppelte autologe Stammzelltransplantation
bei Patienten mit Multiplen Myelom

Overall Survival (%)
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Probability of Overall Survival (95% €1
Single-transplant group 50 (43-57) 31 (24-38) 20 (13-29)
Double-transplant group 57 (49-64) 42 (35-50) 42 (34-49)

Attal at al., NEJM, 2003, 349, pp. 2495-2502

Overall survival der Patienten mit Multiplem Myelom
nach HD-Melphalan
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Overall survival der Patienten mit Multiplem Myelom

nach HD-Melphalan
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Uberleben nach allogener HSCT und konventioneller Konditionierung

bei Patienten mit Multiplen Myelom
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TRM nach allo und auto TX 2007
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Overall survival nach allo und auto TX 2007
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Allogene HSCT nach RIC bei Patienten mit Multiplen Myelom -
aktuelle Daten der EBMT
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C.Crawley et al. fur die CL-WP der EBMT, Blood 2005

Aktuelle Konzeption der Therapie
bei Patienten mit Multiplen Myelom, Stad. > _lII

Standardchemotherapie
VAD / MTP / TAD / (PAD / CLAD / RD u.a.)

Sammlung autologer Stammzellen
Cy oder CAD

Autologe (Doppel-)Transplantation (!?)
Melphalan + (Velcade)

Erhaltungstherapie
(Interferon, Velcade) Thalidomid, (Lenalidomid)

Rezidivtherapie
Velcade, Lenalidomid, Bendamustin, allogene TX u.a.
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Bortezomib Standardtherapie des Rezidivs des
Multiplen Myeloms (APEX)

Richardson et al, Blood , 2007

Proteasomeninhibition - Bortezomib

13



Bortezomib (PS 341; Velcade®)

* Reversible inhibitor
of chymotrypsin-like activity of 26S
proteasome

» Proteasome inhibition prevents
proteolysis of ubiquitinated proteins
and can lead to apoptosis of tumour
cells

 Dosing: 1.3 mg/m? i.v. bolus days 1,
4, 8, and 11 (21-day treatment
cycle) for maximum of 8 cycles

» Approved in Europe for relapsed
MM

How proteasome inhibition works

A Cancer cells
/’/\§> \‘\\ undergo
/ \ Cancer cells cannot process apoptosis
| this overload of conflicting
cellular regulatory signals

Proteasome inhibitegs [ ™ ( % \
block proteasome \d / \
from functioning, Q\ 4>/ AN @; //
. . E -~ - 8 o
interfering with and —
producing conflicting Normal cells less sensitive Normal cells can
regulatory signals than cancer cells to proapoptotic recover from
effects of effects of
proteasome inhibition proteasome

inhibition




VISTA: VELCADE as Initial Standard Therapy in Multiple
Myeloma: Assessment with melphalan and prednisone
study stop in September 2007 based on protocol-specified interim analysis

VMP was significantly superior for all efficacy endpoints

Overall survival Time to progression
~ 40% reduced risk of death on VMP ~52% reduced risk of progression on VMP

VMP
— MP

— VMP
— MP

Median follow-up 16.3 months

VMP: not reached (45 deaths) VMP: 24.0 months (83 events)
MP: not reached (76 deaths) MP: 16.6 months (146 events)
HR =0.607, p = 0.0078 HR = 0.483, p < 0.000001
umber of patients at risk Number of patients at risk
sgP: 338 2 3207 301 280 220 157 116 22P: 338 5 296 241 206 152 86 53
MP: 344 315 300 290 235 168 115 VMP: 344 295 272 245 185 111 65
72 36 4 31 17
« OS @ 2-years 82.6% in VMP vs 69.5% in MP
. <75years OS @ 2-years...... 84% in VMP vs 74% in MP
. 75years OS @ 2-years...... 79% in VMP vs 60% in MP
._Treatment related deaths on each arm: VMP_1%; MP 2% San Miguel J, et al. ASH 2007, abstract #76

Time to Response and Duration of Response
rapid and durable responses with VMP

VMP MP p-value

Time to response 1, mos

All responders 14 4.2 <100

Time to CR 4.2 5.3 <1010
Duration of response 1,
mos

All responders 19.9 13.1

Patients with CR 24.0 12.8

San Miguel J, et al. ASH 2007, abstract #76
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VISTA: VELCADE as Initial Standard Therapy in multiple

myeloma: Assessment with melphalan and prednisone

Randomized, international, phase Ill trial of VMP vs MP in previously
untreated MM patients who were not candidates for HDT-ASCT

Patients: Symptomatic multiple myeloma/end organ damage with

measurable disease
65 yrs or <65 yrs and not transplant-eligible; KPS 60%

R VMP
A Cycles 1-4
N Bortezomib 1.3 mg/m? IV: days 1,4,8,11,22,25,29,32
f Melphalan 9 mg/m? and prednisone 60 mg/m? days 1-4
D
Cycles 5-9 : .

(@) / Bortezomib 1.3 mg/m? IV: days 1,8,22,29 Primary Endpoint: TTP
M4 Melphalan 9 mg/m? and prednisone 60 mg/m? days 1-4 .

\ Secogdary Endpomots: CR
I - i rate, ORR, TTR, DOR,
7 9 x 6-week cycles (54 weeks) in both arms PFS, TNT. OS, QoL (PRO)
E \ MP

L— | Cycles 1-9
Melphalan 9 mg/m? and prednisone 60 mg/m? days 1-4
Vel/Dex vs VAD
*Response* to Induction
Intention-to-Treat VAD Vel/Dex
Analysis n=242 n=240 P value

CR 3% 10% 0.0023

CR+nCR 8% 21% <0.0001

>VGPR 19% 47% <0.0001

>PR 63% 80% <0.0001

Harousseau JL, et al. ASH 2007, abstract #450
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Vel/Dex vs VAD

Post-ASCT Response

oo Tea | VR, | veoe [
ySIS n=242 n=240
CR+NCR 24% 35% 0.0056
> VGPR 42% 62% <0.0001
> PR 73% 80% 0.0463
Actual SCT AL s 21 P value
n=198 n=206
CR+NCR 29% 41% 0.0089
> VGPR 51% 72% <0.0001
> PR 89% 94% 0.14

Median # of CD34+ (x10 6/kg)  VAD (n=215) Vel-Dex (n=224)
— 1st mobilization 8.50 6.75
—1 or 2 mobilization 8.83 7.76

Vel-Dex arm stem cell collection yield was 2.1x10% CD34+/kg in 97% of patients

Harousseau JL, et al. ASH 2007, abstract #450

IMIDs = Immunmodulatory drugs:
Thalidomid Lenalidomid
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Uberleben %

Erhaltungstherapie mit Thalidomid —
ein signifikanter Uberlebensvorteil

Zeit in Monaten
Attal M et al, Blood. 2006;108:3289-94

Gesamtuberleben MPT vs MP

MPT N=129
MP N=126

Palumbo et dlLancet2006
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Thalidomid - zugelassen fur Erstlinientherapie des MM

Patienten Uber 65 Jahre, die nicht fur HD qualifizi  eren

Palumbo , Blood, 5-2008

Thal + Dex versus MP in newly diagnosed MM:
response rates

EBMT response

100 -
S 801 ORR 68% CIPR
S JVGPR
9 60 - 21 ORR 51% [JCRornCR
c
(0]
= 40 - 17 22
[a
20 - 14
31 15
0
D MP

Patients receiving MP had a significantly higher incidence of grade 3 or 4
leukopenia (14% vs 3%; p < 0.0001) but only a tendency towards a higher
frequency of thrombocytopenia

Ludwig H, et al. Blood . 2007;110 [abstract 529].
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IMiDs®: Immunmodulatorische Medikamente
mit vielfaltigem Wirkspektrum

T—ZeII—CostimuIation / Aktivierung von NK- NK-Zellen
Zellen Induktion zellulérer Immunantwort
T-Zellen Pro-erythropoetische Aktivitat: Hamato-
Anstieg von fetalem Hamoglobin poetische
und endogenem EPO-Spiegel Stammzellen
ﬁ f w7
B-Zellen I /ﬂ o = ;
Antiproliferative Aktivitat: Zellzyklus- Héamatopoetische
C\\’ arrest / Apoptose; Adhasionshemmung Tumore
MNn
Anti-inflammatorische \“V\/

IMiDs®

Wirkung: TNF- , 1I-6

= ‘ iZ? Knochenmark
Monozyten ? %\ /0 % Stroma

Anti-angiogenetische Wirkung:
reduzierte VEGF- und bFGF-

Produktion durch Stromazellen
Mikroglia Endothelzellen

List A, et al. N Engl J Med. 2005;352:549-57. Chanan-Khan A, et al. Lancet Oncol. 2006;7:480-8.

Patienten (%)

MM-009 und MM-010:
Zeit bis zur Progression

1.0+ == MM-009 Len + Dex, 11.1 months (n =177)

' =i= MM-009 nur Dex, 4.7 months (n = 176)

== MM-010 Len + Dex, 11.3 months (n = 176)

0.87 == MM-010 nur Dex, 4.7 months (n = 175)
0.6 p < 0.001*
0.4 1
0.2

0 . T T . )

0 5 10 15 20 25

Zeit bis zur Progression (Monate)

Dimopoulos M, et al. N Engl J Med. 2007;357:2123-32.

Weber DM, et al. N Engl J Med. 2007;357:2133-42.
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MM-009/MM-010 Pooled Analysis:
Updated Overall Survival

Weber et al., Blood , 2007; 110: Abstract 0412
Weber DM NEJM 357;21 2133-2142
Dimopoulos M NEJM 357;21 2123-2132

Patients (%)

MM-009: longer time to progression with
Len + Dex regardless of prior thalidomide

—— Len + Dex, no prior Thal; median TTP 14.2 months
100 1 —— Len + Dex, prior Thal; median TTP 8.5 months

—— Dex, no prior Thal; median TTP 4.7 months

80 —— Dex, prior Thal; median TTP 4.1 months

60 -

40

20 -

p <0.001*
0 .
0 5 10 15 20 25

Time to progression (months)

*p value from log-rank test comparing Len + Dex (no prior Thal) versus Dex (no prior Thal) and
Len + Dex (prior Thal) versus Dex (prior Thal).

Weber DM, et al. N Engl J Med. 2007;357:2133-42

21



Wirksamkeit von Lenalidomid und Thalidomid belegt:
es gibt keine Kreuzresistenz

Lenalidomid Thalidomid

Antiproliferative Wirkung auf

hamatopoetische Tumoren T +
Prq.-erythrozytér"e Aktivitat in it +
hamatop. Vorlauferzellen
Antiinflammatorische Wirkung A +
auf Monozyten
Kostimulation T-Lymphozyten
und NK-Zell-Aktivierung b +
Angiogenesehemmende Aktivitat +++ ++++

List AF, et al. Semin Oncol . 2005;32 Suppl 5:S31-5.
Teo ST, et al. Drug Discovery Today. 2005;10:107-14.

MM-009/MM-010 Pooled Analysis:
Ergebnisse in Abhéngigkeit von der
Dexamethason-Dosierung

. TTP
» Ergebnisse

— verbesserte
Ansprechraten in Gruppe
mit Dexamethason-
Dosisreduktion
(78,5 vs. 55,3%)

— mediane TTP und (ON]
medianes Gesamt-
Uberleben sind ebenfalls
verbessert
(nicht erreicht vs. 10,3 und
33,5 Monaten)

San Miguel, Blood , abstr. 2712 ASH 2007




ECOG - E4A03: Primartherapie mit
Len/DEX im Vergleich mit Len/dex

Gesamtiiberleben

Rajkumar SV et al, ASH 2007, abst.74

Zeit zur Progression (TTP) und
Gesamtiiberleben (OS) bei alteren Patienten
nach Erstlinientherapie

MP MPT MPT VMP RD Rd
(VISTA) | (GIMEMA) |  (IMF) | (VISTA) | (ECOG) | (ECOG)
N 331 129 125 344 196 190
Alter 71 72 65-75 71 66 65
TTP
(Monate) 17 29 28 24 22 23
0S 2 yrs 70% ~85% | ~82% 83% 67% 82%
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HOVON XX/ Inclusion:
GMMG-HDS5 trial Newly diagnosed MM, elgible for HDM, ,biological* age I mit 65 (70 absolute)
v
Proposal 23.10.07 | 1xPAD |
—
Standard treatment: l Risk assess@: B2MG, Alb, iFISH t(4;14) or del17p, G EP% l
aim VGPR +QOL N A ’ N
Lchronic disease*, ~2 ~ 1 igh risk)

compounds sequential

Intensified treatment:
aim: disease control in
high risk patients
compounds additive

v

l CAD + Leukapheresis ‘
v

|

RANDOMIZATION ‘

| GMMG,

¥

‘ ‘ - W\HoVON ‘
N ¥

Mel 200 +/- Vel PBS

[ HOVON -~
K

}/ . GMMG |

Total Therapy I+

1200 +/- Vel PBSCT

Vel LowDex
vs. Thal -lowDex

l Len-LowDex

1 continued out Until 3 years! from

Until 3 years? from Until 3 years? from Until 3 years! from

of study if > PD 1st HDT 1st HDT (virtual) 1st HDT 1st HDT
in relapse
in relapse

in relapse HDM* + Vel PBSCT

Thalidomide Dexamethasone

GMMG-HD5

Inclusion

’ Randomization ‘

Proposal 25.04.2008

CAD +

HDM + TPL
+ Bortezomib

VGPR

l

— CAD + CAD + CAD +
Mobilization .
leukapheresis leukapheresis leukapheresis
PBSCT HDM + TPL HDM + TPL HDM + TPL
+ Bortezomib
| 2.PBSCT l l
if not at least HDM + TPL HDM + TPL HDM + TPL

+ Bortezomib

HDM + TPL
+ Bortezomib

* Risk assessment within first 4 weeks
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Neue Medikamente beim Multiplen Myelom

¢ Neue IMiDs: CC4047, CC1100
« Zweitgeneration Proteasomeninhibitoren: Carfilzomib (PR-171)
» HDAC (Histone Deacetylase) Inhibition: LBH 589

« Chaperone (Hitzeschockproteine) Inhibition:
KOS 953, 17-AAG (Anamycin)

« Signaltransduktionsinhibition: Perifosine (Alkylphosphocholin),
Enzastaurin

mTOR-Inhibition: Rapamycin Analoga (CCI 779, RAD001)

« Monoklonale AK (CD40)
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