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ASCT in relapse: BackgroundASCT in relapse: Background
•• Relapse postRelapse post --ASCT can be treated with several ASCT can be treated with several 

options including a second ASCT.options including a second ASCT.
•• No RCT to assess the outcome of a second ASCT. No RCT to assess the outcome of a second ASCT. 
•• A nonA non --randomised study showed that ASCT was randomised study showed that ASCT was 

associated with a significantly prolonged survival  associated with a significantly prolonged survival  
(P=0.009) compared to CCT ((P=0.009) compared to CCT ( Tricot et al, BMT,1995; Tricot et al, BMT,1995; 
16: 716: 7--1111). ). 

•• Favourable prognostic variables: initial remission of > Favourable prognostic variables: initial remission of > 
12 months & 12 months & bbbbbbbb22MG MG �� 2.5mg/l. 2.5mg/l. 

•• CR rate of 41% & a 3 year probability of EFS and OS  CR rate of 41% & a 3 year probability of EFS and OS  
of 20% and 54%, respectively (of 20% and 54%, respectively ( Mehta et al, BMT, 1998; Mehta et al, BMT, 1998; 
21: 88721: 887--892892))

•• ID ID melphalanmelphalan , , bortezomibbortezomib , thalidomide & , thalidomide & DexDex with with 
ASCT can induce disease responses in both primary ASCT can induce disease responses in both primary 
refractory & relapsed myeloma (refractory & relapsed myeloma ( Palumbo et al, Palumbo et al, ClinClin
Lymph Myeloma, 2006, 6(6):475Lymph Myeloma, 2006, 6(6):475 --77))



22ndnd ASCT: Survival by duration of ASCT: Survival by duration of 
response to ASCT#1response to ASCT#1

AlvaresAlvares et al, et al, HaematologicaHaematologica , 2006; 91: 141, 2006; 91: 141 --142142

�� EFS >18 EFS >18 mnsmns
after after 
ASCT#1, ASCT#1, 
median OS median OS 
was 3 yrs was 3 yrs cfcf
<0.6 <0.6 
(p<0.0001)(p<0.0001)

�� bbbbbbbb22 MG at MG at 
relapse (>3.1 relapse (>3.1 
mg/l, mg/l, 
p=0.0007) p=0.0007) 



A phase III study to determine the role of a second  autologous A phase III study to determine the role of a second  autologous 
stem cell transplant as consolidation therapy in pa tients with stem cell transplant as consolidation therapy in pa tients with 

relapsed Multiple Myeloma following prior high dose  relapsed Multiple Myeloma following prior high dose  
chemotherapy and autologous stem cell rescue.chemotherapy and autologous stem cell rescue.

A comparison of High versus Low dose A comparison of High versus Low dose alkylatingalkylating agent agent 
consolidation regimens for relapsed Multiple Myelom a.consolidation regimens for relapsed Multiple Myelom a.

Chief Investigator: Chief Investigator: 
Dr G Cook, Dr G Cook, 
Leeds, UKLeeds, UK
Tel: +44 113 206 7940Tel: +44 113 206 7940
ee--mail:  mail:  Gordon.Cook@leedsth.nhs.ukGordon.Cook@leedsth.nhs.uk

ISRCTN60123120 
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Study ProtocolStudy Protocol

A maximum of 460 A maximum of 460 
patients will be patients will be 

registered.registered.

PBSC {1PBSC {1 stst RespResp }}

PAD: PAD: OakerveeOakervee et al, 2005, et al, 2005, 
B J B J HaemHaem, 129, 755, 129, 755--762762



Primary:Primary:
Effect on freedomEffect on freedom --

from disease from disease 
progression of a progression of a 
second ASCT second ASCT 
compared with compared with 
lowlow --dose dose 
consolidation consolidation 
following refollowing re --
induction therapy.induction therapy.

Secondary:Secondary:
–– ORR of PADORR of PAD
–– ORR of ASCT ORR of ASCT cfcf lowlow --

dose consolidation.dose consolidation.
–– EFS & OS.EFS & OS.
–– Safety & toxicity Safety & toxicity 

ASCT no 2ASCT no 2
–– PBSC Harvesting in PBSC Harvesting in 

relapserelapse
–– QoLQoL ..

ObjectivesObjectives



Inclusion CriteriaInclusion Criteria
•• Patients with symptomatic or nonPatients with symptomatic or non --secretorysecretory MM MM 

previously treated with standard chemotherapy & previously treated with standard chemotherapy & 
ASCT that require therapy for ASCT that require therapy for first progressive disease first progressive disease 
(PD).(PD).
–– Patients previously Patients previously immunofixationimmunofixation negative who are now negative who are now 

immunofixationimmunofixation positive need to demonstrate a greater than positive need to demonstrate a greater than 
5g/liter absolute increase in 5g/liter absolute increase in paraproteinparaprotein

•• Patients with PD Patients with PD �� 18 months18 months from time of first ASCT.  from time of first ASCT.  

•• Patients must have a Performance Status (PS) of 0Patients must have a Performance Status (PS) of 0 --2 2 
(ECOG)(ECOG)
–– �� 2 WHO grade neurotoxicity 2 WHO grade neurotoxicity 

•• Patients with adequate Patients with adequate hepatohepato --renal, pulmonary & renal, pulmonary & 
cardiac function cardiac function 



Study CohortStudy Cohort

•• The sample size is based on comparing time to The sample size is based on comparing time to 
disease progression between the randomised disease progression between the randomised 
treatment groups using a logtreatment groups using a log --rank test, based on rank test, based on 
a 4a 4--year recruitment period and 2year recruitment period and 2 --year FU (80% year FU (80% 
power and a p<0.05. )power and a p<0.05. )

•• A sample size of 320 (160 per group) allows for A sample size of 320 (160 per group) allows for 
>5% dropout rate, post>5% dropout rate, post --randomisation. 249 events randomisation. 249 events 
are needed for 80% power. Approximately 30% of are needed for 80% power. Approximately 30% of 
patients will not mobilise sufficient cells for patients will not mobilise sufficient cells for 
transplant and will therefore be ineligible for transplant and will therefore be ineligible for 
randomisation, although some of these patients randomisation, although some of these patients 
will have adequate stem cells stored from a will have adequate stem cells stored from a 
previous harvest. previous harvest. 

•• A maximum of A maximum of 460460 patients will be registered. patients will be registered. 



ReRe--induction induction –– Why PAD?Why PAD?
•• No No ““ Gold standardGold standard ”” in the relapse settingin the relapse setting
•• Only RCT in untested relapse include novel Only RCT in untested relapse include novel 

agents.agents.
•• Most patients will have received ThalidomideMost patients will have received Thalidomide
•• BortezomibBortezomib licensed in first relapselicensed in first relapse
•• PAD efficacious in myeloma with rapid tumour PAD efficacious in myeloma with rapid tumour 

responses responses �� induce more induce more CRsCRs prepre --
randomisationrandomisation ??

•• 22--4 cycles chosen as most get maximal 4 cycles chosen as most get maximal 
response after cycle#2 & toxicity more common response after cycle#2 & toxicity more common 
after cycle#4 (consider exposure after cycle#4 (consider exposure toltol neurotoxicneurotoxic
drugs drugs –– Thalidomide, Thalidomide, vincavinca --alkaloids)alkaloids)



PAD (I)PAD (I)
Phase II Study to Assess the Safety, Efficacy, Phase II Study to Assess the Safety, Efficacy, 
and Tolerability of Combination Therapy with and Tolerability of Combination Therapy with 

VelcadeVelcade ÔÔÔÔÔÔÔÔ ((BortezomibBortezomib ), Doxorubicin, and ), Doxorubicin, and 
DexamethasoneDexamethasone (PAD) as Therapy for Patients (PAD) as Therapy for Patients 

with relapsed/refractory Multiple Myeloma.with relapsed/refractory Multiple Myeloma.

Protocol Number: ICORG 05Protocol Number: ICORG 05 --01 01 
Morris T.C.M.Morris T.C.M. 11, Kettle P.J., Kettle P.J. 11, Drake, M., Drake, M. 11, , BruntonBrunton A.A.22, Cook G., Cook G. 33, Leahy M., Leahy M. 44, , 

OO’’DwyerDwyer M.M.55, , EnrightEnright H.H.66, O, O’’Shea T.Shea T.77, , PopatPopat R.R.88, , OakerveeOakervee , H., H.88, , CavenaghCavenagh J.J.88

11Dep.of Haematology, Belfast City Hospital; Dep.of Haematology, Belfast City Hospital; 22Clinical Trials Unit, Belfast City Hospital; Clinical Trials Unit, Belfast City Hospital; 
33Dep.of Haematology, St JamesDep.of Haematology, St James ’’s University Hospital, Leeds; s University Hospital, Leeds; 44 Dep.ofDep.of Haematology, Haematology, 

Limerick General Hospital; Limerick General Hospital; 55Dep.of Haematology, University College Hospital Gal way; Dep.of Haematology, University College Hospital Gal way; 
66Dep.of Haematology, Dep.of Haematology, TallaghtTallaght Hospital, Dublin; Hospital, Dublin; 77ICORG; ICORG; 88Dep.of Haematology, St Dep.of Haematology, St 

BartholomewBartholomew ’’s Hospital, Londons Hospital, London . . 



PAD (I) PAD (I) –– Cohort 1 Interim resultsCohort 1 Interim results

•• Patients received a median of four cycles of PAD.Patients received a median of four cycles of PAD.
•• Median Median �� paraproteinparaprotein was 93% postwas 93% post --PAD compared to 71% postPAD compared to 71% post --VAD VAD 

(p<0.003, (p<0.003, WilcoxonWilcoxon Matched Pairs Rank Test).Matched Pairs Rank Test).
•• There were no reports of increased There were no reports of increased cardiotoxicitycardiotoxicity . A number of . A number of 

patients proceeded on to second transplant followin g their respopatients proceeded on to second transplant followin g their respo nse nse 
to PAD therapy.to PAD therapy.

Morris et al, Blood, 2007, 118, 11, 800a (#2724)Morris et al, Blood, 2007, 118, 11, 800a (#2724)



PAD (I) COHORT 1PAD (I) COHORT 1

Response by EBMT (modified) criteria

PADPAD

VADVAD

CRCR VGPRVGPR PRPR MR or lessMR or less

CRCR 11
22

00 00
11

11 22

VGPRVGPR 11 00 00 00 11

PRPR 55
1111

33 44
77

22 1414

MRMR 11 22 11 00 44

88 55 55 33

McNemarMcNemar ’’ss ChiChi --squared test p=0.0026squared test p=0.0026



Stem cell remobilisation Stem cell remobilisation –– why?why?

•• Very limited data on PBSC Very limited data on PBSC 
mobilisation/harvesting after HDT/ASCT.mobilisation/harvesting after HDT/ASCT.

•• Most practice based on anecdotal experience.Most practice based on anecdotal experience.
•• Cost and logistical issues related to Cost and logistical issues related to ““ doubledouble ””

harvests in first line in many centres.harvests in first line in many centres.
•• 45 of 55 patients (81%) mobilised a median 45 of 55 patients (81%) mobilised a median 

2.11x102.11x1066 CD34CD34++ cells/kg, range 0.3cells/kg, range 0.3 --6.8 in a median 6.8 in a median 
of four of four apheresisapheresis sessions, range 2sessions, range 2 --13 after a 13 after a 
prior HDM/ASCT (prior HDM/ASCT ( HuijgensHuijgens et al, BMT. et al, BMT. 
2001,27(9):9252001,27(9):925--3131))

•• 15 of 19 patients (79%) mobilised  a median 15 of 19 patients (79%) mobilised  a median 
3.6x103.6x1066 CD34CD34++ cells/kg, range 2.1cells/kg, range 2.1 --5.8 (5.8 (Horvath et Horvath et 
al, al, IntInt Med J, 2004, 34, 167Med J, 2004, 34, 167 --175175))



Stem cell remobilisation Stem cell remobilisation –– why?why?

•• Very limited data on PBSC Very limited data on PBSC 
mobilisation/harvesting after HDT/ASCT.mobilisation/harvesting after HDT/ASCT.

•• Most practice based on anecdotal experience.Most practice based on anecdotal experience.
•• Cost and logistical issues related to Cost and logistical issues related to ““ doubledouble ””

harvests in first line in many centres.harvests in first line in many centres.
•• 45 of 55 patients (81%) mobilised a median 45 of 55 patients (81%) mobilised a median 

2.11x102.11x1066 CD34CD34++ cells/kg, range 0.3cells/kg, range 0.3 --6.8 in a median 6.8 in a median 
of four of four apheresisapheresis sessions, range 2sessions, range 2 --13 after a 13 after a 
prior HDM/ASCT (prior HDM/ASCT ( HuijgensHuijgens et al, BMT. et al, BMT. 
2001,27(9):9252001,27(9):925--3131))

•• 15 of 19 patients (79%) mobilised  a median 15 of 19 patients (79%) mobilised  a median 
3.6x103.6x1066 CD34CD34++ cells/kg, range 2.1cells/kg, range 2.1 --5.8 (5.8 (Horvath et Horvath et 
al, al, IntInt Med J, 2004, 34, 167Med J, 2004, 34, 167 --175175))



Myeloma XMyeloma X

Translational StudiesTranslational Studies



Cell, DNA, RNA and serum Cell, DNA, RNA and serum 
repository.repository.

•• Provision of a centralised (Leeds) coProvision of a centralised (Leeds) co --
ordinated sample collection and processing.ordinated sample collection and processing.

•• CD138CD138++ cell selection: positive fraction for cell selection: positive fraction for 
analysis and DNA preparation, negative analysis and DNA preparation, negative 
fraction for cell storage for subsequent use fraction for cell storage for subsequent use 
e.g. stem cell studies.e.g. stem cell studies.

•• PBMNC DNA preparation and storage.PBMNC DNA preparation and storage.
•• PB and BM serum processing and storage.PB and BM serum processing and storage.
•• Funded by CRUK.Funded by CRUK.



Genetic evolution of Genetic evolution of 
disease disease 

•• The determination of acquired tumour molecular The determination of acquired tumour molecular 
abnormalities and how this relates to disease abnormalities and how this relates to disease 
response and duration of response. response and duration of response. 

•• Sequential analysis will be performed on the Sequential analysis will be performed on the 
CD138CD138++ cell selected fraction will be processed cell selected fraction will be processed 
for use in for use in FISH FISH for t(4,14)/t(11,14)/t(14,16), for t(4,14)/t(11,14)/t(14,16), IgHIgH
rearrangement, deletion of Ch13, rearrangement, deletion of Ch13, p53p53 deletion & deletion & 
cc--mycmyc rearrangements, and other translational rearrangements, and other translational 
analysis. analysis. 

•• PI Dr G CookPI Dr G Cook , University of Leeds. Funded by , University of Leeds. Funded by 
CRUK.CRUK.

•• IGHVIGHV gene usage, tumour cell MDR gene usage, tumour cell MDR 
polymorphism and serum/plasma polymorphism and serum/plasma ThymidineThymidine
kinasekinase studies are pending a grant application. studies are pending a grant application. 
PI Dr D AlexanderPI Dr D Alexander , University of Belfast., University of Belfast.



Stem Cell Research projectStem Cell Research project

•• To determine the effect of a prior ASCT and To determine the effect of a prior ASCT and 
chemotherapy on stem cells mobilised in the chemotherapy on stem cells mobilised in the 
first relapse setting.first relapse setting.

•• To examine the To examine the replicativereplicative potential and potential and 
lineage commitment of Glineage commitment of G --CSFCSF--mobilised mobilised 
stem cells in this setting, comparing with stem cells in this setting, comparing with 
stem cells mobilised in first treatment phase.stem cells mobilised in first treatment phase.

•• To examine key features of stem cell To examine key features of stem cell ““ agingaging ””
and fatigability by FACS and RNA and fatigability by FACS and RNA 
technology.technology.

•• Studies to be performed in Leeds, Studies to be performed in Leeds, PI Dr G PI Dr G 
CookCook . Grant application pending. Grant application pending



Trial Management GroupTrial Management Group
•• Clinical Investigators:Clinical Investigators:

–– Dr Cathy Williams , Nottingham City Hospital, NDr Cathy Williams , Nottingham City Hospital, N ottingham, UK ottingham, UK 
–– Dr Curly Morris, Belfast City Hospital, Dr Curly Morris, Belfast City Hospital, Belfast, UKBelfast, UK
–– DDr Jamie r Jamie CavenaghCavenagh , St. Bartholomew, St. Bartholomew ’’s Hospital, London, UKs Hospital, London, UK
–– Dr John Snowden, Royal Dr John Snowden, Royal HallamshireHallamshire Hospital, Sheffield, UKHospital, Sheffield, UK

•• Central Immunology AnalysisCentral Immunology Analysis
–– Dr Mark Dr Mark DraysonDrayson ,  Myeloma Clinical Trials Unit, Uni. of ,  Myeloma Clinical Trials Unit, Uni. of 

Birmingham, UKBirmingham, UK
•• Central MRD MonitoringCentral MRD Monitoring

–– Dr Roger Owen & Dr Andrew Dr Roger Owen & Dr Andrew RawstronRawstron , HMDS, St James, HMDS, St James ’’s s 
Institute of Oncology, Institute of Oncology, BexeleyBexeley Wing, SJUHWing, SJUH

•• Central Research Sample ProcessingCentral Research Sample Processing
–– Dr John Ashcroft, HMDS, St JamesDr John Ashcroft, HMDS, St James ’’s Institute of Oncology, s Institute of Oncology, 

BexeleyBexeley Wing, SJUHWing, SJUH
•• StatisticsStatistics

–– Miss Dena Cohen, Senior Medical Statistician, CTRU,  Uni. of Miss Dena Cohen, Senior Medical Statistician, CTRU,  Uni. of 
Leeds, UKLeeds, UK

–– Mr Alex Mr Alex SzubertSzubert , Medical Statistician, CTRU, Uni. of Leeds, UK, Medical Statistician, CTRU, Uni. of Leeds, UK
•• Trial CoTrial Co --ordinationordination

–– Miss Suzanne Hartley, Clinical Trial Associate, CTR U, Uni. of Miss Suzanne Hartley, Clinical Trial Associate, CTR U, Uni. of 
Leeds, UKLeeds, UK

–– Dr Sue Bell, Senior Trial CoDr Sue Bell, Senior Trial Co --ordinator, CTRU, Uni. of Leeds, UKordinator, CTRU, Uni. of Leeds, UK



Current Status Current Status –– MarchMarch ’’0909

•• 39 patients entered from 37 sites.39 patients entered from 37 sites.

•• 30 sites undergoing local approval to 30 sites undergoing local approval to 
commence recruitmentcommence recruitment

•• Local delays in trial activation evidentLocal delays in trial activation evident
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Local Delays in Trial Local Delays in Trial 
ActivationActivation



RecruitmentRecruitment
Myeloma X Recruitment 

(Registration)
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SummarySummary
•• In the current era of new agents, the In the current era of new agents, the 

issues that face clinicians is issues that face clinicians is how, when how, when 
and with what  and with what  should the new agents be should the new agents be 
usedused

•• In particular, the role of a second ASCT in In particular, the role of a second ASCT in 
relapse needs to be determined.relapse needs to be determined.

•• National phase II and III studies aim to National phase II and III studies aim to 
address how and with what we treat newly address how and with what we treat newly 
diagnosed and early relapsed patients.diagnosed and early relapsed patients.

•• The NCRI Myeloma SubThe NCRI Myeloma Sub --group has a group has a 
comprehensive portfolio, including NCRI comprehensive portfolio, including NCRI 
Myeloma X trial.Myeloma X trial.



Treatment costs associated with the Treatment costs associated with the 
Myeloma X Relapse (Intensive) Trial Myeloma X Relapse (Intensive) Trial 

BortezomibBortezomib monotherapymonotherapy
((OutwithOutwith trial)trial)

BortezomibBortezomib in PAD regimen in PAD regimen 
(Myeloma X) (Myeloma X) 

Cost/cycle: Cost/cycle: 
bortezomibbortezomib

3583.203583.20 2687.402687.40

Number of cyclesNumber of cycles 4 (min) 4 (min) -- 8 (max)8 (max) 2 (min) 2 (min) -- 4 (max)4 (max)

Rx Cost/courseRx Cost/course 14332.80 (min)14332.80 (min)
28665.60 (max)28665.60 (max)

5374.80 (min)5374.80 (min)
10749.60 (max)10749.60 (max)

Conditions of VRS Conditions of VRS 
vsvs trial discounttrial discount

Cost of 4 cycles refunded Cost of 4 cycles refunded 
if <PRif <PR

Rebate claimed Rebate claimed 
retrospectivelyretrospectively

If PR or CR, no rebateIf PR or CR, no rebate

Discount not responseDiscount not response --
dependent.dependent.

25% discount applied to all 25% discount applied to all 
No claim procedures No claim procedures 

Est. rebate/discount Est. rebate/discount 55%55% 100%100%
Discount not responseDiscount not response --

dependentdependent


