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Ist das Multiple Myelom 
eine heilbare Erkrankung?



TOTAL THERAPY CONCEPT IN MM

ADOPTED FROM ST JUDE APPROACH TO     
CHILDHOOD ALL

IMPLIES UP-FRONT USE OF ALL KNOWN ACTIVE 
AGENTS AND MODALITIES TOWARD CURE

MEL200 MTD – “TANDEM TRANSPLANT” LOGICAL 
STEP TOWARD RAISING CR FROM <5% WITH MP 
TO 50%?



2628 CHILDREN WITH 
NEWLY DIAGNOSED ALL

Pui C-H and Evans E: 

Treatment of acute lymphoblastic leukemia. 

N Engl J Med 2006;354;166-178

Event-free Survival (Panel A)

Overall Survival (Panel B)

A SUCCESS STORY
PAR EXCELLENCE



TREATMENT SCHEMA: TT3 V TT2
TT3: ADDED BORTEZOMIB & SHORTENED
BOTH INDUCTION AND CONSOLIDATION
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FASTER PROGRESSION THROUGH 
TREATMENT STEPS IN TT3 v TT2
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TOTAL THERAPIES 1, 2, 3: 
STEADY IMPROVEMENT IN OUTCOMES 
BY BUILDING ON MEL200 TANDEM Tx 

BACKBONE
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Overall Survival
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EBMTEBMT--StudyStudy
autologousautologous vsvs allogeneicallogeneic SCTSCT

TRMTRM 41%41% 13%13% p<0.001p<0.001

RelapseRelapse ( 4 y.)( 4 y.) 50%50% 70%70% p=0.04p=0.04

AlloAllo AutoAuto pp--valuevalue

BjBjöörkstrand, rkstrand, BoodBood 19961996



AllogeneicAllogeneic TransplantationTransplantation
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ImmunfixationImmunfixation
negativnegativ
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DonorDonor--T T -- cellscells: 1,5x10: 1,5x1088/kg/kg

KrKrööger et al., BJH 2001ger et al., BJH 2001
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StandardStandard--AllograftAllograft

ReductionReduction of of treatmenttreatment relatedrelated mortalitymortality
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DoseDose--reduced Melphalan/Fludarabinreduced Melphalan/Fludarabin
in Multiple Myelomain Multiple Myeloma

--77 --66 --55 --44 --33 --22 --11 00 +1+1 +3+3 +6+6
dayday

SCTSCT

MelphalanMelphalan
100100--140 mg/m140 mg/m²²

CSA   CSA   day +180day +180ATG*ATG*FludarabinFludarabin

*optional in MRD

MTX MTX 10 mg/m10 mg/m²²
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DoseDose--reduced Melphalan/Fludarabinreduced Melphalan/Fludarabin
in Multiple Myelomain Multiple Myeloma

StrategyStrategy

1.1. SalvageSalvage therapytherapy: For : For patientspatients
withwith relapserelapse to to autograftautograft (n = 73)(n = 73)

2.2. AutoAuto--alloallo tandemtandem approachapproach mainlymainly
forfor newlynewly diagnoseddiagnosed ptspts (n = 57)(n = 57)



PrognosticPrognostic factorfactor forfor allograftingallografting afterafter
melphalanmelphalan//fludarabinefludarabine: Overall : Overall survivalsurvival
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probabilityprobability of of overalloverall survivalsurvival
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transplanttransplant--relatedrelated mortalitymortality

00 500500 10001000 15001500

0,00,0

0,20,2

0,40,4

0,60,6

0,80,8

1,01,0
unrelatedunrelated donordonor n=31n=31
relatedrelated donor     donor     n=26n=26

daysdays afterafter transplantationtransplantation

TreatmentTreatment--relatedrelated mortalitymortality



Szenario of Szenario of treatmenttreatment of Multiple of Multiple MyelomaMyeloma
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1010--22
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1010--77

11 22 33 44 5 5 yearsyears

Tumor Tumor cellscells

ConvConv. . treatmenttreatment
HDHD--therapytherapy
AutoAuto--alloallo therapytherapy

ClinicalClinical CRCR

MolecularMolecular CRCR

CureCure

LongLong--termterm
remissionremission



Post Post Transplant StrategiesTransplant Strategies

1. Thalidomid +/- DLI

2. Velcade

3. Revlimid



Chromosomal abnormalities Chromosomal abnormalities and and survivalsurvival

Poor risk factors

Del(13)

t(4;14)

hyperdiploidy

del(17p)

Avet-Loiseau et al. Blood.2007;109:3489



Chromosomal abnormalitiesChromosomal abnormalities and EFSand EFS

Avet-Loiseau et al. Blood.2007;109:3489
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Time to Time to eventevent ((daysdays))

W
ah

rs
ch

ei
n

lic
h

ke
it

W
ah

rs
ch

ei
n

lic
h

ke
it

15001500100010005005000

1,001,00

0,80,8

0,60,6

0,40,4

0,20,2

54% (n=38)54% (n=38)

Del 13q14 (n=38)Del 13q14 (n=38)

00

EFSEFS

42% (n=29)42% (n=29)

p=0.4p=0.4

Del 13+



Time to Time to eventevent ((daysdays))

W
ah

rs
ch

ei
n

lic
h

ke
it

W
ah

rs
ch

ei
n

lic
h

ke
it

30003000100010000

1,001,00

0,80,8

0,60,6

0,40,4

0,20,2

t(4;14)  n=11t(4;14)  n=11

00

40004000

62%62%

46%46%

p=0,69p=0,69

t(4;14)t(4;14)



IFM 99IFM 99--03 / 9903 / 99--0404

-- == 65 years65 years
-- ββ2 microgl > 3 mg/l + 2 microgl > 3 mg/l + ∆∆13 (FISH)13 (FISH)

VAD x 3VAD x 3

SC collectionSC collection

HDM200HDM200
+ ASCT+ ASCT

HLA id siblingHLA id sibling No HLA id siblingNo HLA id sibling
IFM 99IFM 99--0303 IFM 99IFM 99--0404
ATG + Bu + FATG + Bu + F HDM 220 HDM 220 ±± Anti IL6Anti IL6
Allo BMTAllo BMT Auto SCTAuto SCT
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60 enrolled in 
Auto - Allo

59 enrolled in 
Auto - Auto

199 with siblings 

162 HLA-typed 

58 completed
Program

46 completed
Program

245 Newly diagnosed 
patients<65y

No, n=82Yes, n=80

Bruno et al., ASH 
2005, update

HLA-identical siblings 

Multiple Multiple MyelomaMyeloma autoauto--alloallo SCT SCT 
ItalianItalian experienceexperience
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HLA-Id sibling:

YES
NO n=82

n=80

Bruno et al. N Engl J Med 2007; 356:1110

Outcome according to presence of HLAOutcome according to presence of HLA--identical identical 
siblings (n=162), Median followsiblings (n=162), Median follow--up from diagnosis:up from diagnosis:

45 months, range 2145 months, range 21--9090

p=0.01 p=0.02



Bruno et al. N Engl J Med 2007; 356:1110
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Multiples Myelom Stadium II/III nach Salmon + Durie Multiples Myelom Stadium II/III nach Salmon + Durie 
Allo Intergroup (DSMM/GMMG)Allo Intergroup (DSMM/GMMG)

Alter < 55 Jahre)Alter < 55 Jahre)

InduktionstherapieInduktionstherapie
CR/PR/MR/PD max. 8 ZyklenCR/PR/MR/PD max. 8 Zyklen

Registrierung aller Patienten Stammzellmobilisation + EinleitungRegistrierung aller Patienten Stammzellmobilisation + Einleitung der der 
SpendersucheSpendersuche

MelphalanMelphalan (200 mg/m(200 mg/m22) + ) + autologeautologe PBSCTPBSCT

2 Monate sp2 Monate spääter: ter: MelphalanMelphalan (140 (140 
mg/mmg/m22) + ) + FludaraFludara/ATG+/ATG+

allogeneallogene PBSCTPBSCT

Tag 120 nach Tag 120 nach allogenerallogener PBSZT: PBSZT: 
ThalidomidThalidomid 100 mg (max.100 mg (max.

2 J. bis Progress bzw. nicht2 J. bis Progress bzw. nicht--
tolerabler Toxizittolerabler Toxizitäät)t)

Falls kein Spender gefunden wird (max. Falls kein Spender gefunden wird (max. 
4 Wo. nach 4 Wo. nach autologerautologer SCT) od. falls Pat. SCT) od. falls Pat. 

AlloAllo--SCT ablehnt: 2 Monate spSCT ablehnt: 2 Monate spääterter
(200 mg/m(200 mg/m22) + ) + autologeautologe PBSCTPBSCT

Tag 120 nach Tag 120 nach autologerautologer PBSCT: PBSCT: ThalThal. . 
100 mg (max. 2 J. bis Progress bzw. 100 mg (max. 2 J. bis Progress bzw. 

nichtnicht--tolerabler Toxizittolerabler Toxizitäät)t)



Rezidiv nach autologer SCT; Alter Rezidiv nach autologer SCT; Alter == 65 Jahre65 Jahre

RevlimidRevlimid--Dexa x 4 Dexa x 4 
(Spendersuche: HLA(Spendersuche: HLA--identident. Geschwister, 10/10 HLA . Geschwister, 10/10 HLA kompkomp. MUD). MUD)

[CR, PR, SD]     PD[CR, PR, SD]     PD

Spender gefunden:Spender gefunden:
alloallo RICRIC
(z.B. (z.B. TreoTreo, , FludarabinFludarabin
oder  TBI 2Gy /oder  TBI 2Gy / FluFlu))
Erhaltung: Revlimidx4Erhaltung: Revlimidx4

off off studystudy

Kein Spender: Kein Spender: 
RevlimidRevlimid--Dexa  Dexa  bis bis 
ProgressProgress

PrimPrimääres Studienziel: EFSres Studienziel: EFS
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DayDay --9      9      --88 --7      7      --6      6      --5      5      --4      4      --3      3      --2      2      --1        01        0

TMI TMI (Gy)(Gy)

Total Marrow Irradiation, BusulfanTotal Marrow Irradiation, Busulfan, , 
CyclophosphamideCyclophosphamide and ATGand ATG

2x
1.5

2x
1.5

2x
1.5

BusulfanBusulfan (mg/kg)(mg/kg) CycloCyclo (mg/kg)(mg/kg)

4 (3)
x 1

4 (3)
x 1

4 (3)
x 1 60 60

ATG ATG (mg/kg)(mg/kg)

30 30 30



Total Marrow Irradiation, BusulfanTotal Marrow Irradiation, Busulfan, , 
CyclophosphamideCyclophosphamide and ATGand ATG

PPatientsatients n = 1n = 188

HLAHLA--identicalidentical siblingsibling:: 1818

Median ageMedian age 44 years (29 44 years (29 -- 53)53)

Male/femaleMale/female 14/ 4 14/ 4 

StageStage II = II = 77
III = 11III = 11

Med. Med. ßß22 MGMG 3.1mg/dl (1.73.1mg/dl (1.7-- 11)11)

Prior chemotherapy cyclesPrior chemotherapy cycles 6 (46 (4--18)18)

Prior autologous transplantPrior autologous transplant n=1                                        n=1                                        
KrKrööger et al, BMT 2003ger et al, BMT 2003



Acute GvHDAcute GvHD
NoneNone n = 7n = 7
II II -- IVIV n = 6 (25%)n = 6 (25%)
III / IVIII / IV n = 1  (6%)n = 1  (6%)

Chronic GvHDChronic GvHD
Lim.Lim. n = 4 (27%)n = 4 (27%)
Ext.Ext. n = 1 (7%)n = 1 (7%)

Total Marrow Irradiation, BusulfanTotal Marrow Irradiation, Busulfan, , 
CyclophosphamideCyclophosphamide and ATGand ATG



Total Marrow Irradiation, BusulfanTotal Marrow Irradiation, Busulfan, , 
CyclophosphamideCyclophosphamide and ATGand ATG
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Total Marrow Irradiation, BusulfanTotal Marrow Irradiation, Busulfan, , 
CyclophosphamideCyclophosphamide and ATGand ATG
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LessLess GvHDGvHD , , higherhigher CR CR withoutwithout increaseincrease riskrisk
of of relapserelapse: : TheThe rolerole of ATGof ATG

EffectEffect of ATG on of ATG on thethe incidence incidence 
of of acuteacute and and chronicchronic GvHDGvHD
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ATG ATG inducesinduces complementcomplement--independent independent 
cytotoxicitycytotoxicity in in myelomamyeloma cellcell lineslines
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Ayuk et al, Exp Hematol 2005



AcknowledgementAcknowledgement

GermanyGermany
F. Ayuk Hamburg
B. Fehse Hamburg
A. Badbaran Hamburg
T. Zabelina Hamburg
N. Kröger Hamburg

H.G. Sayer Jena
R. Schwerdtfeger Wiesbaden
M. Kiehl Idar-Oberstein
J. Beyer Marburg
M. Bornhäuser Dresden
H. Einsele Würzburg

SpainSpain
JJ. Perez-Simon Salamanca

R. Martino Barcelona

J. San Miguel Salamanca

United KingdomUnited Kingdom
B. Shaw London

D. Marks Bristol

K. Peggs London

Israel Israel 
A. Nagler         Tel Hashomer
A. Shimoni

USAUSA
H. Klingemann, H. Myint Chicago

D. Atanackovic, J. Old Ludwig -Institut 
New York


