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The current composition is Douglas Joshua, Chair, Robert Kyle, 
Hirokazu Murakami, Gareth Morgan, Mario Boccadoro, Paul 
Richardson, Heinz Ludwig, Donna Reece, Michel Attal, and Vania 
Hungria.

Financial Committee – Shaji Kumar
Sagar Lonial, Angela Dispenzieri, Angelo Maiolino

Membership Committee – Donna Reece & Giampaolo Merlini (co-chair)
Kazuyuki Shimizu, Vania Hungria, Sonja Zweegman

Education Committee – Nikhil Munshi
Philippe Moreau, Herman Einsele, Irene Ghobrial, Maria Victoria Matoes, Joy 
Ho, Donna Reece, Robert Orlowski, Sundar Jagannath

Awards Committee – Douglas Joshua & Robert Kyle (co-chair), 
Hirokazu Murakami, Gareth Morgan, Mario Boccadoro, Paul Richardson, Heinz 
Ludwig, Michel Attal, Vania Hungria, Donna Reece

Workshop Committee- Sagar Lonial
Tierry Facon, Angela Dispenzieri, Giampaolo Merlini, Meletios-Athanassios 
Dimopoulos, Steve Treon, Vincent Rajkumar

Scientific Committee- Philippe Moreau 
Michele Cavo, Herve Avet-Loiseau, Faith Davies, Keith Stewart, Pieter 
Sonneveld, Nikhil Munshi, Noopur Raje, Wee Joo Chng
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Chair: Shaji Kumar
Sagar Lonial
Angela Dispenzieri
Angeloa Majolino

Mission: Recommend financial policies, goals, and 
budgets that support the mission, values, and 
strategic goals of the organization.

Chair
Co-Chair:

Mission: Develop new and innovative ways to 
attract new members as well as retain current 
membership via multiple mediums including the 
webpage of the Society.
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Chair Nikhil Munshi
Herman Einsele Philippe Moreau
Irene Ghobrial Maria Victoria Mateos-Manteca
Joy Ho Donna Reece
Robert Orlowski Sundar Jagannath, MD

Mission: The central role of the educational committee is to provide, through 
various means, myeloma related education to both healthcare providers as well as 
patients.  This committee will develop and organize various printed, electronic, social 
media, and educational seminars to present state-of-the-art information on 
myeloma therapies and patient management.  It will also support development of 
programs and various activities to promote basic laboratory research as well as 
translational applications.  It will supervise various educational programs globally on 
a yearly basis following major hematologic and/or oncology meetings (ASCO, ASH, 
EHA and IMW) to inform the physicians about advances in myeloma as well as 
providing guidance in utilizing the novel diagnostic and therapeutic means available.

Chair Douglas Joshua Co-Chair: Robert Kyle
Hirokazu Murakami
Gareth Morgan
Mario Boccadoro
Paul Richardson
Heinz Ludwig
Michel Attal
Vania Hungria
Donna Reece

Mission: To establish the application process for the three major awards, the 
Waldenström's award, the Bart Barlogie Clinical Therapeutic award and the Ken 
Anderson Translational Research award, given in recognition of the seminal 
contributions these physicians have made to the understanding and therapy of 
myeloma. In addition, we have established  travel awards for young investigators  
to encourage attendance at the myeloma workshop, the premier myeloma meeting 
of our association.
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Phillippe Moreau
Michele Cavo
Herve Avet-Loiseau
Faith Davies
Keith Stewart
Pieter Sonneveld
Nikhil Munshi
Noopur Raje
Wee Joo Chng

The role of the scientific committee is to provide guidance for the 
scientific program for the meetings organized under the auspices of IMS including 
the biennial International Myeloma Workshop. The committee will review and 
approve the scientific program for the meetings. It will also lead the efforts to collate 
important presentations from major meetings and make them available for the 
members. It will play an active role in reviewing and providing necessary guidance 
to scientific studies and / or publications that are being planned by the IMS.
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Scientific Program 
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Please state the approximate proposed dates in your 
proposal, sponsoring institution and organizing committee. 

The call for proposals is sent out approximately four years in 
advance with a deadline of November 1. 

Proposals will be discussed at ASH IMS Board Meeting

Final selection of the destination will be made by a 
transparent vote by the IMS Board and prior IMW 
Chairpersons, with notification of the winning site during 
January.
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Please send applications to IMS president for review to 
president@myelomasociety.org and copy 
adminassistant@myelomasociety.org

select two candidates, and the four
with the most votes are nominated for the Waldenström
Award
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Application Evaluation

Each eligible application will be reviewed by the current members of 
the IMS Board and members of the Award Subcommittee. Applicants
must be a member of IMS in good standing at the time the application 
is submitted and through the duration of the award funding period.

The members of the IMS Board and the Awards Subcommittee will be 
the electors by voting for only one applicant.

Conflict of interest: Any member, either IMS or Award Subcommittee, 
who are directly linked to the applicant will have access to the 
applications but will not be involved in the voting process.
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Established by IMS to honor the seminal 
contributions of Professor Ken Anderson to bench to 

transitional research and myeloma treatment.

Awarded to an individual (< 45 years old) to both 
recognize and stimulate excellence in myeloma 
research

$25,000 USD to support the Award winner’s 
research.
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This activity has been planned and implemented in accordance
with the accreditation requirements and policies of the
Accreditation Council for Continuing Medical Education
(ACCME) through the joint providership of Mayo Clinic College
of Medicine and Science and the International Myeloma
Society. Mayo Clinic College of Medicine and Science is
accredited by the ACCME to provide continuing medical
education for physicians.
The Mayo Clinic of College of Medicine and Science designates
this live activity for a maximum of 10.75 AMA PRA Category 1
Credit(s) ™. Physicians should claim only the credit
commensurate with the extent of their participation in the
activity.

IMS Educational Workshop – Agenda

Santiago, Chile–August 11 12, 2017 (Crowne Plaza)
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IMS Educational Workshop – Agenda

Santiago, Chile–August 11 12, 2017 (Crowne Plaza)
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IMS Educational Workshop – Agenda

Santiago, Chile–August 11 12, 2017 (Crowne Plaza)
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P

Blood

Signature No of genes No of Genes
common with

70 Gene
Signature

No of Genes
common with

92 Gene
Signature

1 UAMS 2 genes
(BIRC5, LTBP1)

2 HOVON 65/GMMG HD4
(EMC92)

2 genes
(BIRC5, LTBP1)

3 IFM None 1 gene
(FAM49A)

4 Chromosome instability
signature

7 genes 15 genes

5 Centrosome index
signature (CNTI)

None None

6 Cell death signature
implicated by homozygous
deletion (HZDCD)

None None

7 7 gene prognostic
signature HMCL MM cell
lines study

None
None

None
None

8 Proliferation signature 3 genes
(BIRC5, ASPM,

CKS1B)

6 genes
(ESPL1, MCM6,
NCAPG, SPAG5,
ZWINT, BIRC5)
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Somatic variants in Multiple Myeloma

1
n. 58.46

0

40

80

120

Average
n.

Total n. of genes in screen 2462
Cancer Census* Genes 83
Non Cancer Census Genes 2379

Nature

Treon et al NEJM 2013

Nature
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Bolli et al. Nature Comms 2014

J Clin Oncol. 

t del

Blood.
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Why Evalute Genetics

To evaluate risk – prognosis
To select therapy

Induction
Consolidation/maintenance
Therapy for relapse

To consider targeted agents
Identify new targets and agents
Understand biology prevention

Triplets with an Rd backbone will become standard of Care
for elderly patients with high risk disease ?

Regimen All high risk del17p T(4:14)
KRD1 23.1 vs 13.9 months

(HR=0.70)
24.5 vs.11.1 months
(HR=NA)

23.1 vs 16.7 months
(HR=NA)

Elo RD3 21.2 vs 14.9 months
(HR=0.70)

15.8 vs 5.5 months
(HR=0.52)

IRD4 21.4 vs 9.7 months
(HR=0.543)

21.4 vs 9.7 months
(HR=0.596)

18.5 vs 12 months
(HR=0.645)

DRd5 NR vs 10.2
(HR=0.44)

Median PFS

1 Avet Loiseau H et al, oral presentation ASH 2015, Abstract 731
2 Dimopoulos MA et al, Lancet Oncology 2016
3 Dimopoulos MA et al, oral presentation ASH 2015, Abstract 28
4 Moreau P et al, oral presentation ASH 2015, Abstract 727
5 Usmani S et al, ASH 2016
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Castor: PFS: Cytogenetic Risk in All Evaluable Patientsa

NR, not reached.
aITT/Biomarker risk–evaluable analysis set.
bCentral next generation sequencing. High risk patients had any of t(4;14), t(14;16), or del17p. Standard risk patients
had an absence of high risk abnormalities.
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Vd std risk

DVd std risk

21

Vd high risk

DVd high risk

DVd
n = 123

Vd
n = 135

Standard
risk

0.29 (0.20 0.43)

<0.0001

NR 7.0

85 64

0.0003

n = 118 n = 131

Median PFS,
mo

HR (95% CI)

P value

ORR, %

P value

DVd
n = 44

Vd
n = 51

Median PFS,
mo 11.2 7.2

HR (95% CI)

P value

High
riskb

0.49 (0.27 0.89)

0.0167

ORR, % 82 62

P value 0.039

n = 44 n = 47

DVd improves outcomes regardless of cytogenetic risk

Mateos M, et al, ASH 2016 (Abstract 1150), oral presentation
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Why Evalute Genetics

To evaluate risk – prognosis
To select therapy

Induction
Consolidation/maintenance
Therapy for relapse

To consider targeted agents
Identify new targets and agents
Understand biology prevention

Heterogeneity of Somatic Variants
Gene Bolli et al.

(n=84 pts)

NRAS 25%
KRAS 25%
TP53 15%
DIS3* 1.5 %

FAM46C 12%

BRAF 15% V600E
in 3/10

SF3B1 3%
CYLD 3%
TRAF3 3%
ROBO1 7%
EGR1 6%
SP140 7%
LTB 4.5%
RASA2 3%
FAT3 7%
CCND1 3%

Lohr et al.
(n=203 pts)

Walker et al
(n=463)

20% 22%
23% 20
8% 3.5%
11% 10%

11% 5.4%

6% 8%

1.5% <2%
2.5 % 3%
5.5% 4.1%
2% <2%
3.5% 3.6%
4.4% <2%
1% 3%
3% <2%
4.4% 3.9%
3% 3.5%%
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Our targeted sequencing approach

Custom Target
Enrichment

~3 Mb
(Agilent Sureselct)

IGH locus
• Recurrent translocations

2538 SNPs
• ~ 100 per chromosome
• Dense tiling on known

CNA regions
246 genes
• Known myeloma drivers
• Pan cancer oncogenes

426 samples
Diagnosis
BM CD138 purified
Whole genome amp.
NO matched normal

Illumina
HiSeq2000
Target >1.5Gbp per

sample
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Copy number and IGH translocations are called with
good accuracy

CN and karyotype dominate the landscape of
(negative) prognostic variables

PFS OS
TP53
NRAS
SP140
APC_del
CYLD_del
FAM46C_del
FAT1_del
FAT3_del
SNX7_del
TP53_del
CDKN2C_del
MYC_amp
PRDM1_del
SP140_del
del1p
amp1q
del12p13.31
del13
del16q
del17p13
t(14:20)
t(4:14)
t(8:14)
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Evaluation at
Diagnosis

Evaluation
before

maintenance

Evaluation at
relapse

Mutations
CNA

Chromosome
rearrangements
Gene signature

Low risk

High risk
Best

available
combination
treatment

Evaluation of
residual clone

IgH sequencing
Mutations

MRD
negative

MRD
positive

Adapt/modify
maintenance

therapy

Mutations
Gene and microRNA
signature

Targeted therapy









Uncommonly, lesions distal to elbows 
and knees

Leukemia





Eur J Radiol

Eur Radiol



J Clin Oncol 

J Clin Oncol 



Leukemia







































Detecting Cancer/Clonality of Plasma Cells:
Heavy Chains and Light Chains

Light
chain

Heavy
chain

FLC

FLC

Serum Free Light Chains

FLC determined by production and
clearance

Normally, producing cells 2* so
KLR 1.8
However, a small monomer, is
cleared by kidney faster (ie shorter
half life) than dimer so median
KLR 0.6
In renal insufficiency, FLC cleared
more by RES rather than kidney, so

and half lives comparable so
FLCr reflects FLC production and
hence ratios are higher

Clin Chem



Any type of Multiple Myeloma can express free
light chains

Analytical sensitivity
Freelite ~10X more sensitive than uIFE and quantiative



Protein:Creatinine Ratio



Morning Urine Correlates with 24 hour Sample

Freelite Use in
Cerebrospinal and Pleural Fluid

Extramedullary MM is difficult to diagnose and monitor
CNS MM (n=8) cytology positive only in 3/8 but abnormal FLCR in
7/8; also 3 without detectable CNS disease had abn FLCR and later
went on develop CNS MM; useful for monitoring as well

Unlike CNS, pleural space not separated from systemic circulation
so 4 variables: iFLCs in serum & pleural fluid and uFLCs in both
MM pts with pleural effusion (n=15), dFLC ratio across the
compartments were more concordant with initial detection of a
clonal excess of FLCs in the pleural effusion (~Light's criteria tp &
LDH of > 0.5 and > 0.6)

However, ? difference in dFLCs across compartments is better suited for
monitoring the response to therapy

Marron et al Chari. Clin Lymphoma Myeloma ‘15.
Marron et al. Chari. Clin Lymphoma Myeloma ‘16.



Implementing New Diagnostic Myeloma Criteria

Differential Diagnoses

Freelite
Diagnosis
Monitoring

FLCR for intial diagnosis or evaluation of residual disease
dFLC for response assessment

Prognosis

Hevylite
Diagnosis
Monitoring

Ludwig Leukemia 2013;27:213 9
Reprinted by permission from Macmillan Publishers Ltd: Leukemia, © 2009.

Detection of residual disease
IgA MM

IgA

IFE

negative negative negativeIgAIgAIgAIgA

SPE

sFLC mg/L 230 31.6 23.1 17.7 16.4 5.3 0.9 0.6
sFLC mg/L 0.8 0.7 0.9 0.7 2.6 0.4 2.2 1.4

/ ratio 287.5 45.1 25.7 25.3 6.31 13.3 0.4 0.4

Freelite



Abnormal FLC ratios indicate residual disease in
Intact Ig MM and Light Chain MM

Reid Bone Marrow Transplant 2004;33:623a
Reid Clin Chem 2004;50:C34a

Monitoring Response: using difference in FLC
(versus FLCR)

sFLC
(mg/L)

sFLC
(mg/L)

/ sFLC
ratio

dFLC
(mg/L)

Normal range 3.3 – 19.4 5.7 26.3 0.26 – 1.65

Baseline 240 10 24 230

Post
Treatment 24 1 24 23

The same pre and post therapy
Therapy failure?

/ sFLC
ratio

dFLC
90% reduction
Therapy successfuloriFLC



Dispenzieri Leukemia 2009;23:215 224

“for serial measurements, either the involved
FLC or the difference between the involved and

uninvolved (dFLC) should be used.”

Response Depth: Conventional IMWG Criteria



Updated International Society of Amyloidosis
Criteria for Staging and Response

Summary of IMWG recommendations

Diagnosis Monitoring

Define biomarker
of malignancy

Define sCR

/ sFLC
ratio

involved/
uninvolved
sFLC ratio

iFLC

dFLC

or

Dispenzieri Leukemia 2009;23:215–224
Rajkumar Lancet Oncology 2014;15:e538 e548

/ sFLC
ratio

Define clonality
Assess

response



Taking Advantage of Short Half Life of sFLC Early
After Stem Cell Transplantation as a Prognostic

Factor in Multiple Myeloma

Implementing New Diagnostic Myeloma Criteria

Differential Diagnoses

Freelite
Diagnosis
Monitoring
Prognosis

Baseline characteristics versus evolving features

Hevylite
Diagnosis
Monitoring



Risk Stratification Model for MGUS

Kyle RA, et al. N Engl J Med. 2007;356:2582 2590; Kyle RA, et al. Curr Hematol Malig Rep. 2010 Apr;5(2):62

Mayo and Pethema Risk Stratification of Smoldering
Multiple Myeloma

Risk factor Progression
at 5 years

Mayo Risk Factors
(> 10% PC, m > 3/gl,
FLCR < 0.125 or > 8)

0
1
2

25%
51%
76%

Pethema Risk Factors
(>95% abn PC, immunoparesis)

0
1
2

4%
46%
72%



Nat. Rev. Clin. Oncol. 

Risk Factors for Non CRAB SMM Progression at 2 Years

Current Definitions of MGUS, SMM and MM

MGUS SMM MM
(1) Serum M protein < 3 g/dL 3 g/dL

or BJP > 500 mg/d Any paraprotein

(2) Bone marrow
plasma cell % < 10% 10 60% 10% or biopsy proven

plasmacytoma

(3) CRAB* None None At least one

(4) Myeloma Defining
Events** None None Possible

For diagnosis All 4 criteria
must be met

Either (1) OR (2),
WITHOUT (3) OR (4)

Either (2) + (3),
OR (2) + (4)

*CRAB criteria:
(1) Serum calcium > 11 mg/dL or > 1 mg/dL above ULN,
(2) renal insufficiency (serum Cr > 2 mg/dL or Cr Cl < 40 mL/min),
(3) anemia (hemoglobin > 2 g/dL below the LLN, or < 10 g/dL), and
(4) bone lesions (one or more osteolytic lesions revealed by skeletal radiography, CT, or PET)

** Myeloma defining events:
(1) clonal bone marrow plasma cell % 60
(2) involved to uninvolved serum free light chain ratio 100
(3) > 1 focal lesions (each 5 mm in size) on MRI



MayoClinic
Universityof

Athens
Universityof
Pennsylvania Denmark

MMGIMEMA
LatiumWorking

Group
MountSinai

Yearsof investigation
19702010(FLCR),
19962010(BMPC)

20082012 20052013 19802010 20102015

NumberofCenters single single multi multi single
InclusionCriteria† yes yes yes yes

FLCR
n 586 96 118 209 185
FLCR 100(n/%) 90(15%) 11(9%) 23(11%) 27(15%)

medianTTP(mo) 15mo 13mo 20mo * 40mo
2yearprogression(%) 72% 98%** 64% 30% 44%

Overall progression††(%) 98% 100% 56%

BMPC
n 655 96 121 397 273
BMPC 60(n/%) 21(3.2%) 8(8%) 6(5%) 10(2.5%)*** 22(8%)

medianTTP(mo) 7mo 15mo 31mo
2yearprogression(%) 95% 95.5%**** 100% 100% 41%

Overall Progression††(%) 100% 100% 100% 73%



n (%) median TTP (mo) Log Rank
P value

2y PD % overall PD % Specificity % Sensitivity % Diagnostic
Accuracy

eHB
NoeHb 180(66%) 115.2 14% 35%

eHb 35(13%) 26.3 43% 66% 89% 37% 79%
NotEvaluable 58(21%)

eMP
NoeMP 112(41%) 115.2 14% 38%

eMP 33(12%) 39.8 36% 58% 82% 43% 74%
NotEvaluable 128(47%)

eFLCr
NoeFLCr 108(40%) NotReached 14% 31%

eFLCr 19(7%) 37.2 32% 63% 88% 29% 78%
NotEvaluable 146(53%)

edFLC
NoedFLC 104(38%) 115.2 13% 33%

edFLC 23(9%) 45.3 30% 48% 85% 33% 76%
NotEvaluable 146(53%)

<0.0001

0.0230

0.0028

0.0586

HR[95%CI] Pvalue HR[95%CI] Pvalue
Age 1.002[0.971.03] 0.9007
MaleSex 0.88[0.471.65] 0.6824
BMPC 20% 3.29[1.457.49] 0.0046
BMPC 60% 0.98[0.303.25] 0.9790
MProtein 3g/dl 3.59[1.807.17] 0.0003
IgASMM 0.72[0.301.73] 0.4645
Immunoparesis 2.90[1.465.77] 0.0025 3.90[1.808.44] 0.0006
FLCr 100anddFLC 100 1.53[0.593.99] 0.3827
dFLC 100 1.36[0.702.64] 0.3658
eMP 3.64[1.896.99] 0.0001 3.98[1.808.44] <0.0001
eHb 4.54[2.229.29] <0.0001 8.05[3.5318.35] <0.0001
eFLCr 2.09[1.044.21] 0.0395

edFLC 3.02[1.456.27] 0.0031 2.84[1.286.29] 0.0100

n=90†
Univariable Multivariable







IFM 2005 01 data courtesy of H. Avet Loiseau
FLC measured using Freelite

IgG measured using Hevylite

sFLCs and intact Igs are independent tumor
markers



Hevylite epitopes

Hevylite specificities

IgG IgG IgA IgA IgM IgM

Hevylite specificities

IgG (3.84 – 12.07 g/L)
IgG (1.91 – 6.74 g/L)
IgG / ratio (1.12 – 3.21)

medians and 95% ranges provided by the manufacturer, and like FLCR, abnormal HLCr
can result from elevated involved HLC as well as suppressed uninvolved HLC

IgM (0.19 – 1.63 g/L),
IgM (0.12 – 1.01 g/L),
IgM / ratio (1.18 2.74)

IgA (0.57 2.08 g/L)
IgA (0.44 – 2.04 g/L)
IgA / ratio (0.78 – 1.94)



Monoclonal proteins may co migrate with
other serum proteins

M spike Position by M protein Type

M protein
type

M spike position on SPEP (n)

%, Alpha % Beta
% NOT
Gamma N

IgG 0 5 6 866

IgA 0 58 58 425

IgM 0 0 0 65

IgD 0 0 0 65

Free K 0 50 50 111

Free L 6 33 39 177

1807

et al .



IgA Hevylite in multiple myeloma

1 2 3

3

2 1

Courtesy of L. Mirbahai
Clin Chem 2011;57:C64a

Ludwig Leukemia 2013;27:213 9
Reprinted by permission from Macmillan Publishers Ltd: Leukemia, © 2009.

Detection of residual disease
IgA MM

IgA

IFE

negative negative negativeIgAIgAIgAIgA

IgA 18.53 5.20 2.39 1.50 1.77 0.67 0.53 0.90

IgA 0.02 0.08 0.17 0.23 0.36 0.30 0.31 0.52

IgA /IgA 805.7 61.9 14.06 6.52 4.92 2.23 1.71 1.73

SPE

Hevylite
IgA 18.53 5.20 2.39 1.50 1.77 0.67 0.53 0.90

IgA g/L 0.02 0.08 0.17 0.23 0.36 0.30 0.31 0.52

IgA g/L 18.53 5.20 2.39 1.50 1.77 0.67 0.53 0.90

sFLC mg/L 230 31.6 23.1 17.7 16.4 5.3 0.9 0.6
sFLC mg/L 0.8 0.7 0.9 0.7 2.6 0.4 2.2 1.4

/ ratio 287.5 45.1 25.7 25.3 6.31 13.3 0.4 0.4

Freelite



Ludwig Leukemia 2013;27:213 9
Reprinted by permission from Macmillan Publishers Ltd: Leukemia, © 2009.

HLC provides early indication of relapse
IgA MM

IgA 45.55 25.42 0.51 0.68 1.25 4.25 78.23

IgA 0.11 0.23 0.38 0.46 0.41 0.29 0.01

IgA /IgA 421.3 110.5 1.36 1.48 3.05 14.66 7823

Hevylite

IgA

IFE

SPE

negativenegative negative IgAIgA IgA

5.5 months

IgA 45.55 25.42 0.51 0.68 1.25 4.25 78.23

IgA 0.11 0.23 0.38 0.46 0.41 0.29 0.01

IgA 45.55 25.42 0.51 0.68 1.25 4.25 78.23

A comparison of heavy/light chain analysis to
conventional serologic measurements



Hevylite Summary

Hevylite recognizes unique conformational epitopes which
can distinguish heavy chain light chain pairs
Allows quantitation of involved and uninvolved intact
immunoglobulin in myeloma and related PCD
HLC ratio can quantify disease (involved:uninvolved Ig) in
ways in which total Ig isotype measurements cannot
HLC ratio can be measured at levels below detectable range
of SPE or IFE

Screening for monoclonal gammopathy

+ sFLCsSPE

Positive Negative

uIFE
for suspected
AL amyloidosis

sIFE
to determine

isotype of
light+/ heavy

chain

Freelite
baseline

established

Establish
Hevylite
baseline



Conclusions
SMM & MGUS are diagnoses of exclusion– r/o other clonal PCD
and non PCDs
sFLC is sensitive test for PCDs and with SPEP/SIFE 99% sensitivity

may be helpful in CSF as well
sFLCR for initial diagnosis vs dFLC (difference inv uninv) for
monitoring

Shorter half life of FLCs can be helpful for earlier disease evaluation
Baseline FLCR can be helpful in risk stratification of MGUS (<0.125
or > 8) and SMM vs MM (>100); similarly > 1 focal MRI Lesion (SMM
vs MM)

however, kinetics of increase of FLC and MRI lesion may be helpful
no prospective data for treating FLCR> 100 and study design challenging

Abnormal HLCR may be useful for detecting residual disease, earlier
relapse particularly in nongamma migrating/IgA patients







MRD: What are the techniques?
Multiparametric Flow Cytometry

MARKER SIGNIFICANCE
CD56
CD19
CD81
CD27
CD117
CD45
CD38

21.71
19.67
14.38
12.07
8.47
6.56
4.40

50 randomly selected MRD positive patients

Performance

82% accuracy
(41/50 patients)

96% accuracy
(48/50 patients)

4 color 8 color

MRD MONITORING USING 2ND GENERATION FLOW IMPROVES
DISCRIMINATION BETWEEN NORMAL VS. CLONAL PCS



NGF reaches 10 6 sensitivity in the vast majority of MM
patients (GEM2012MENOS65)

8 COLOR PANEL 12 TOTAL
MARKERS

CD19
CD45
CD56
CD81
CD27
CD117
CD38
CD138

TUBE 1 TUBE 2
CD19
CD45
CD56
CyIgl
CD27
CyIgk
CD38
CD138

PE Cy7
PerCP Cy5

PE
APC C750

BV510
APC
FITC
V450

Measure >5 x 106 cells/tube in the FCM

Bulk lyse protocol

IMPROVED PREDICTION OF PATIENT OUTCOME



Locus IGK 2p11 

Mix J

Locus IGH 14q32

Mix B Mix CMix E

Mix J

Allèle IgH fonctionnel
hypermuté

Functional Allele

Non-Functional allele

Mix D

Mix J

NGS: Technical principles

Sequencing of Immunoglobulin gene

CTGGCCCCAGTAGTCATACCAACTAGCG
TTGGCCCCAGAAATCAAGACCATCTAAA
ACGGCCCCAGAGATCGAAGTACCAGTGT
TTGGCCCCAGACGTCCATATTGTAGTAG
CTGGCCCCAGAAGTCAGACCGGCTAACA

gDNA OR
mRNA

PCR amplicons Sequencing library Sequence dataMyeloma Cells



Non B cell Leukocytes
Normal B cells
Myeloma cells

FREQUENCY OF MYELOMA 
CLONE

AMONG B CELLS = SL / (SL + SB)
NUMBER OF MYELOMA MOLECULES
PER LEUKOCYTE = SL x (NR/SR) / NTOT

NGS: Technical principles









304 records after duplicates 
removed

44 records screened

30 full-text articles assessed 
for eligibility

21 studies included in 
qualitative synthesis

13 PFS studies and 9 OS studies (including 4 CRa)1-4

included in quantitative synthesis (meta-analysis)

14 excluded

9 full-text articles excluded
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a9 publications reported conventional 
CR at the time of MRD measurement, 
but only 4 of these represented unique 
data sets. 

Munshi N et al., JAMA Oncol, 2017

SIGNIFICANT IMPACT OF MRD STATUS ON SURVIVAL 
OUTCOMES IN PTS WITH MULTIPLE MYELOMA (MM) 

WHO ACHIEVE CR: A META-ANALYSIS

496

496

1,329

1,515

0 500 1,000 1,500 2,000

Patients
assessed

for OS

Patients
assessed

for PFS

Number of patients assessed

Any response-achieving
patients (n = 13 studies)

CR-achieving patients
(n = 4 studies)

21 articles 
retrieved in total

Number of patients with PFS and OS data allowing for 
analysis

1. Paiva B, et al. J Clin Oncol. 2011;29:1627-33.
2. Paiva B, et al. Blood. 2012;119:687-91.

3. Rawstron AC, et al. J Clin Oncol. 2013;31:2540-7.
4. Swedin A, et al. Br J Haematol. 1998;103:1145-51.OS, overall survival; PFS, progression-free survival.

Munshi N et al., JAMA Oncol, 2017



Munshi N et al., JAMA Oncol, 2017

Munshi N, et al. JAMA Oncol 2017



Data are adjusted for different proportions of patients being MRD-positive and MRD-negative by study.

100
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40

20

0
0 2 4 6 8 10 12

Time (years)

PF
S 

(%
)

2 (adjusted) = 35.85;
P < 0.0001

MRD-negative (n=389)
MRD-positive (n=155)

Number at risk by year:
389 359 301 211 155 96 65 35 16 12 1
155 129 86 51 33 19 12 7 7 5 0

• 3-year PFS: 70% (MRD–) vs. 46% (MRD+)

• 5-year PFS: 48% (MRD–) vs. 27% (MRD+)

• Majority of MRD-positive patients progressed by 6 years; nearly 50% of 
MRD-negative patients progression free

CR-achieving
patients

Munshi N et al., JAMA Oncol, 2017

Data are adjusted for different proportions of patients being MRD-positive and MRD-negative by study.

CR, complete response; MRD, minimal residual disease; NR, not reached; OS, overall survival.
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(%
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2 (adjusted) = 15.06;
P < 0.0001

MRD-negative (n=362)
MRD-positive (n=134)

Number at risk by year:
362 359 331 274 218 138 76 34 8 3 1
134 131 111 81 55 35 20 10 5 5 2

• OS @ 3-years, 94% versus 80% OS @ 7-years, 67% versus 47%
• OS @ 5-years, 80% versus 61%

CR-achieving
patients

Munshi N et al., JAMA Oncol, 2017



• MRD-negativity reduced the hazard of disease 
progression by 56%

Munshi N et al., JAMA Oncol, 2017

Conclusions of the meta-analysis

MRD is definitely predictive of both longer PFS and OS

Most of the available results are from MFC

Time to Utilise MRD to direct therapy & MRD should be
the surogate for outcome in MM







San Miguel, personal communication.



San Miguel, personal communication.
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MRD was assessed with a ClonoSEQTM next-generation sequencing assay 
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11/12 (92%) are MRD negative by 8-color flow cytometry of the bone marrow

JAMA 2015

Amyloidosis Research and Treatment Center,
Biotechnology Research Laboratories,

Fondazione IRCCS Policlinico San Matteo,
Department of Molecular Medicine, University of



Variable
MRD+ (N=9)

N (%)
median (range)

MRD (N=12)
N (%)

median (range)
P

Male sex 5 (72) 4 (44) 0.156
Age, years 63 (55 68) 58 (54 76) 0.269
Organ involvement
heart / kidney
Liver / >2 organs

3 (33) / 9 (100)
0 (0) / 4 (44)

7 (58) / 10 (83)
1 (8) / 6 (50)

0.301/0.337
0.543 / 0.820

Cardiac response at CR
(8 patients evaluable)

1/2 (50) 4/6 (66) 0.750

Renal response at CR
(18 evaluable)

3/9 (33) 6/9 (66) 0.201

BMPC (%) (diagnosis) 9 (4 30) 7 (3 20) 0.306

Results

A further improvement of cardiac function compared to the time
of CR attainment

All 5 evaluable patients with MRD ; while Zero of 2 MRD +
(P=0.047).

Renal response
7 of 8 (87%) subjects with MRD ; while 4 of 8 (50%) with
MRD+ (P=0.153).

Overall, further improvement of cardiac or renal function after CR
was significantly associated with absence of MRD (P=0.012).

Results









Establish standard definition for MRD negativity and timing of MRD assessment

Optimize MRD assessment techniques
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6

11

8

3

0

2

4

6

8

10

12 > 50% reduction

< 50% reduction

p = 0.05
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Am J Kidney Dis 2004; 
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RVD + 
Elotuzumab

8 cycles of 
Induction 

Therapy  followed 
by Maintenance 

until progression 
or relapse

n=6

RVD x 
8 Cycles1,2

RVD-Elo x 
8 Cycles1,2

RVD

RVD-Elo

Off-Protocol 
at 

Progression/
Relapse



KRD x 
8 Cycles1,2

KRD-Dara x 
8 Cycles1,2

KRD

KRD-Dara

Off-Protocol 
at 

Progression/
Relapse
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Introduction: Historical perspective

Barlogie, et al. Blood. 2014 Nov 13; 124(20): 3043–3051.
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Evolving role of high-dose Melphalan and ASCT in
the era of novel agents and antibodies

With improved induction, consolidation, and 
maintenance, transplant is required

Attal, N Engl J Med 2017; 317:1311

RVD arm
N=350

Transplant arm
N=350 p value

CR 48% 59%

VGPR 29% 29% 0.02

PR 20% 11%

At least VGPR 78% 88% 0.001

Neg MRD by FCM,
n (%) 171 (65%) 220 (79%) <0.001

Median PFS 32 50 HR: 0.65 (P < .001)

4 yr OS 95 89 HR: 1.2 (P = NS)

IFM/DFCI 2009 
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With more effective induction, consolidation, and 
maintenance, transplant is still required

Treatment
Arm

Induction ASCT Consolidation Post maintenance

>VGPR >CR >CR >VGPR >CR >VGPR >CR
ASCT 73% 16% 27% 91% 67% 94% 86%
No ASCT 69% 18% 89% 34% 90% 59%

Transplant increases MRD-neg CR

Rajkumar et al., Lancet Oncol. 11: 29, 2010
Morgan et al. Haematologica 2012.
Harousseau J L et al. J Clin Oncol. 2010;28:4621
Cavo et al., . Lancet 2010; 376:2075

Richardson et al., Blood 2010; 116:679
Jakubowiak et al. Blood. 2012 Aug 30;120(9):1801 9
Zimmerman T, et al. ASH 2016. Abs#675

1. Zamagni et al. Blood 2011;118(23):5989 95
2. Rawstron AC, et al. Blood 2002; 100(9):3095 3100
3. Paiva B et al; Blood. 2008; 15;112(10):4017 23
4. Paiva B et al; J Clin Oncol. 2011;29(12):1627 33
5. Paiva B, et al. Blood. 2012;119:687 91.
6. Rawstron A, et al. J Clin Oncol. 2013;31(20):2540 7
7. Paiva B et al. ASH 2014; abstract 3390

Quadruplets – add antibodies
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MRD-neg improves outcomes for patients in “CR”

PFS by MRD status OS by MRD status

Munshi et al. JAMA Oncol. 3:28, 2016

One time MRD negativity does not preclude relapse

Early vs. late transplant: Early is better!
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Transplant Improves Outcomes for ALL 
(maintenance does not)

PFS PFS

Mel200 x 2 Len MaintenanceMPR No Maintenance

Palumbo et al. NEJM 2014; 371:895

One transplant + maintenance may suffice
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EMN02/HO95 MM trial: Study design

1 Transplant:
VMP vs ASCT: PFS

1 Transplant is essential
2 Transplants improves outcomes and benefits high risk

1 Transplant v. 2 Transplants: PFS

1 Transplant v. 2 Transplants, high risk: PFS

Sonneveld P et al, Abs 242, ASH 2016Cavo M et al, ASH 2016: Abs#673
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Future: Immuno-oncology

Monoclonal antibodies:
Elotuzumab: NK cell activation
Daratumumab: direct cytotoxicity and indirect immune mediated

Immune checkpoint inhibitors: mAbs directed against
inhibitory receptors on immune or tumor cells
Ab Drug conjugates (ADC): mAbs directed against tumor
associated surface targets conjugated to cytotoxic agents:

Anti CS1 immunoconjugate (ABBV)
Anti BCMA immunoconjugate (GSK2857916)

Bispecific T cell engager (BiTE) antibodies against BCMA
CAR T cells: autologous T cells transduced to express
chimeric antigen receptor (CAR) for tumor associated
surface targets. Myeloma BCMA, CS1

Future: Immuno-oncology

Autologous T cells engineered
to express a T cell receptor
that specifically targets an
antigen (BCMA) on the
myeloma cells

C11D5.3 scFv

Transduced using a lenti viral vector

4 1BB Co signaling domain has been
selected to promote CAR T proliferation
and survival

Limited antigen independent tonic activity
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Future: Immuno-oncology: CAR-T Cell for Refractory MM

Berdeja et al. JCO 2017;35:15(suppl), 3010 3010

LCAR-B38M CAR-T Cell 

Fan et al. ASCO 2017
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0.37

0.82

0.05

11.5

4.75

0.40

0M
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Time Line

VRD x 4

VCD x 1

Carf+Pom+Dex x 3

V DCEP

Trametinib + 
Dabrafenib

Ipi+ Nivo x 2

Ipi+ Nivo x 2

ASCT

Nivo+ Rev x 4

High Risk: complex karyotype (>5 abnormalities) with t(4 14) and del TP53
High recurrence score by gene expression profiling (MyPRS Score >67)

Future: Immuno-oncology: CTLA-4 and PD1 antibodies 

Parekh S, Cho HJ et al. IMW 2017

Evolving Role of High-Dose Melphalan and ASCT
In the era of novel agents and antibodies
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When should we use consolidation and
maintenance?

Ravi Vij, MD MBA
Professor of Medicine
Washington University School of Medicine
Section of Stem Cell Transplant and Leukemia
St. Louis, Missouri

Myeloma treatment paradigm

Induction

Induction followed by continuous therapy

Consolidation MaintenanceSC
T
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Burden
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Palumbo A et al. J Clin Oncol. 2014;32. Abstract 8515.

Conclusion From Meta Analysis

Continuous Therapy
Fixed Duration

of Therapy P value

1 year landmark analysis

Median PFS1 32 months 16 months <0.001

Median PFS2 55 months 40 months <0.001

4 year OS 69% 60% 0.003

P

N = 687

Post ASCT Consolidation
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Rationale

Consolidation therapy following autologous stem cell transplant
(ASCT) implies a short period of intensive treatment with single
agent or combination therapy.

Since depth of response is widely accepted as prognostic for
overall outcome in MM, this strategy aims to further reduce
disease burden following high dose chemotherapy and stem cell
rescue.

Historical perspective

Initial efforts at post transplant consolidation consisted of
aggressive attempts to eradicate disease with tandem
autologous transplantation, often combined with consolidation
cytotoxic chemotherapy.
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Tandem Transplants

Trial N ASCT
CR+VGPR

(%)
Median PFS
(months)

Median OS
(months)

Attal et al,
2003 399

Single 42 25 48

Tandem 50 30* 58*

Fermand et
al, 2003 227

Single 39 31 49

Tandem 37 33 73†

Cavo et al,
2007 321

Single 33 23 65

Tandem 47* 35* 71

Goldschmid
t et al, 2005 268

Single NR 23 NYR

Tandem NR 29* NYR

Sonneveld
et al, 2007 303

Single 13 (CR only) 27* 50

Presented by:

*P < .05.;†OS significant for non CD34 selected tandem transplants in subset analysis.;NR = not reported; NYR:not yet reached

Tandem transplant and cytotoxic
chemotherapy

Total Therapy Trials

*: Thalidomide; $: Velcade, Dexamethasone and Thalidomide

Barlogie B et al, Blood 93:55 65, 1999
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Modern perspective

With an expanding number of well tolerated
therapies, evaluation of post transplant short
course consolidation therapy is now a more
attractive option to study.

Immunomodulatory agent based
consolidation therapy

*:Vincristine, Adriamycin and Dexamethasone;$:Velcade and Dexamethasone;&: Very good partial response (VGPR)

Attal M et al New England Journal of Medicine 366:1782 1791, 2012
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Bortezomib based consolidation
therapy

Uy GL et al. Bone Marrow Transplant 43:793 800, 2009; Mellqvist UH et al Blood 121:4647 54, 2013

Bortezomib and Thalidomide based
consolidation therapy

Cavo M et al Blood 120:9 19, 2012; Leleu X et al Leukemia 27:2242 2244, 2013
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Bortezomib and Lenalidomide based
consolidation therapy

Roussel M et al Journal of Clinical Oncology 32:2712 2717, 2014; Nooka AK et al Leukemia 28:690 3, 2014 Attal M et al Blood 126:391 391, 2015

Carfilzomib and Immunomodulatory agent
based consolidation therapy

Sonneveld P et al Blood 125:449 456, 2015; Jakubowiak A et al Haematologica. 2015;100(Suppl 1):1 800., 2015
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Consolidation and MRD

Roussel M et al Journal of Clinical Oncology 32:2712 2717, 2014;Jakubowiak Aet al Haematologica. 2015;100(Suppl 1):2015Ferrero S et al Leukemia 29:689 695, 2015

Post ASCT Maintenance
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Rationale

Multiple phase 3 trials indicate that
maintenance or continuous therapy prolongs
PFS1 6

Several trials also show OS advantage1,4,5

Meta analyses suggest continuous therapy
produces better PFS1, PFS2, second PFS, and
OS7,8

1. McCarthy PL et al. N Engl J Med. 2012;366:1770. 2. Attal M et al. N Engl J Med. 2012;366:1782.
3. Palumbo A et al. N Engl J Med. 2012;366:1759. 4. Attal M et al. Blood. 2006;108:3289.

5. Spencer A et al. J Clin Oncol. 2009;27:1788. 6. Sonneveld P et al. J Clin Oncol. 2012;30:2946.
7. Ludwig H et al. Blood. 2012;119:3003. 8. Palumbo A et al. J Clin Oncol. 2014;32. Abstract 8515.

Historical perspective

Bjorkstrand, B., et al BMT 27(5): 511 515; Berenson J R et al. Blood 2002;99:3163 3168
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Meta analysis of Thalidomide
Maintenance

Study
Number of

Patients Odds ratio (95% Cl)
P value for
interaction

IFM 9902

Spencer et al.

Total Therapy 2

Ludwig et al.

All Studies

Myeloma IX

2456

820

128

668

243

597 .040

.004

.090

.810

.040

<.001

0.61 (0.33 1.13)

0.43 (0.21 0.91)

0.82 (0.60 1.12)

0.93 (0.53 1.66)

0.77 (0.55 1.07)

0.75 (0.64 0.87)

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Favors

No Maintenance
Favors

Maintenance

Blood

Lenalidomide Maintenance
after ASCT

Trial
Pre ASCT
Regimen N # ASCT

Median PFS/TTP
(months)

L PBO P Value

OS
(%)

L PBO

P
Valu

e

Attal et al, 2012
IFM 2005 02

VAD
or
VD

614 1 or 2 43 22 <0.001
73 at 4

year
survival

75 at 4
year

survival
NS

McCarthy et al,
2012
CALBG 100104

L 32%
V 42%
T 16%

460 1 46 27 <0.001
88 at 3

year
survival

80 at 3
year

survival
<0.0

5

N Engl J Med N Engl J Med
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Toxicity with Lenalidomide
Maintenance

L PBO L PBO

Neutropenia 51% 18% 45% 15%

Thrombocytopenia 14% 7% 14% 4%

Anemia 3% 2% 5% <1%

Discontinuation due to AE 27% 15% 10% 1%

Secondary malignancy N=26
(8%)

N=11
(4%)

N=22
(9.5%)

N=4
(4%)

Cancer and Leukemia Group B

N Engl J Med N Engl J Med. 

Consolidation and maintenance therapy with
lenalidomide, bortezomib and dexamethasone
(RVD)

Nooka et al Leukemia (2014) 28, 690–693,
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MDACC: Ixazomib +Lenalidomide
Phase II

IXA 4mg D1,8,15 Len 10mg

Shah et al ASH 2015
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Daratumumab trial in transplant
eligible NDMM Hovon/IFM
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AFT 29 / MMY2004: randomized, phase II
study of VRD +/ daratumumab

However…

Myeloma is not one disease1

At least 7 subtypes based on cytogenetic and
molecular features
Highest risk cytogenetic subtypes by FISH

t(4;14)
del 17p
t(14;16)

Likely that not all patients require continuous
therapy
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Conclusions

Consolidation therapy currently remains an element of clinical
trials aiming to minimize disease burden and improve patient
outcomes.
Long term maintenance treatment is now widely accepted
standard. However, the optimum agents, duration of
maintenance and need for maintenance therapy for all
patients remains an area for future research

Questions?
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Allogeneic SCT
Graft vs myeloma effect
Tumor free grafts
Can potentially provide sustained disease control (ie,
cure)
High treatment related mortality (10 20%)
Morbidity from GVHD
Debatable OS advantage vs autologous SCT in
randomized trials
Should be considered for high risk pts in trials
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CRUDEST and OLDEST Immunotherapy for MM

Allogeneic Transplantation can
cure some patients with MM

Graft versus Tumor Effect (“Allo Effect”)
Graft versus Myeloma effect?

Donor Lymphocyte infusion – induce remission
Chronic GVHD – lowers relapse risk

Prospect of long term disease control
Agnostic to traditional risk markers

“Tail of survival”

Gahrton G et al N Engl J Med. 1991 Oct 31;325(18):1267

Early TRM
(53%) but
long relapse
free
survivorship

Melphalan 140 + TBI 12 Gy
14/36 patients died of TRM

Allo transplant – 22% PFS @ 7 years vs.
16%

Allo transplant – OS 39% at 7
years

US Prospective Study S9321
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Technology has come a long way since 1991…

Reduced Intensity Conditioning
Much improved TRM
Unrelated donors can be used
Increasing use of Haploidentical
donors

5Sobh M et al Leukemia advance online publication 20 May 2016

1980s

2010s

Auto Reduced Intensity
Allo Transplant

Uncouples myeloablation
and immune benefit
Lower risk of TRM
Allo as immune therapy

3 to 6 mo later

Newly diagnosed patients

INDUCTION +
AUTOLOGOUS TRANSPLANT

Reduced Intensity Allogeneic
Transplant

Post Allo transplant
maintenance?
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US Study BMT CTN 0102
Second Transplant Auto vs. Allo

16 % 16 %Drop out 
Rate

Auto-Auto
N=436

Auto-Allo
N=189

Second Allo Transplant
N=156

Second Auto Transplant
N=366

Thal-Dex Maintenance 
84% discontinued

at Day 365

High Risk vs. Low Risk stratification
Beta 2 Microglobulin >4

Karyotypic del 13

Krishnan A et al Lancet Oncology 2011 Dec;12(13):1195

Newly diagnosed MM after response to induction

HLA identical 
sibling

0

Survival Outcomes After the First
Transplant: Auto Auto vs Auto Allo

Pr
ob
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ty
,%

Auto/Allo, 43% @ 3 yr

Auto/Auto, 46% @ 3 yr

P=0.67 P=0.19

Auto/Allo, 77% @ 3 yr

Auto/Auto, 80% @ 3 yr
100

0

20

40
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80
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30

50

70

Lancet Oncol

Conclusion: No differences in outcomes in standard risk or high risk groups.

Overall SurvivalProgression Free Survival
100
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70

TRM 11% vs 4%
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Blood

European Bone Marrow
Transplant Study

PFS was significantly better for
the auto/allo group:

22% vs 12% at 96 months,
P=0.027
OS was significantly better in
the auto/allo group
49% vs 36% at 96 months,
P=0.030

Relapse/progression 50% vs
82%, P=0.0002
Non relapse mortality at 36
months

13% vs 3%, P=0.0004

Long Term – Relapse and Post Relapse
Survival EBMT NMAM 2000

Survival ITT

Survival – post relapse #1
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TRM 10 16%

Survival by R ISS Stage III

Patients in clinical trials 2005 12
Median age 62 years

The picture can't be displayed.

R ISS Stage III
5 year PFS – 24%
5 year OS – 40%
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How many pts relapse early?
IFM 2009

30% of MRD Pos

10% of MRD Neg

Attal M et al Blood 2015 126:391

Early Relapse After Auto HCT –
is a high risk group

Center for International Blood and Marrow Transplant Research
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,%

Years from post HCT relapse

100

0

20

40

60

80

0 2 5431

Post Auto Relapse within 12 mo.
Post Auto Relapse within 18
mo.

3 years from relapse <40% are alive

Autotransplants 2008 – 2012
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Can upfront Allotransplant
“cure” high risk?

Author N HIGHRISK
DEFINITION

Highrisk
Allovs.Auto

EBMT
NMAM 92 Deletion13q PFS 8years21%vs. 5%

OS 8years47%vs. 31%

Knop 199 DEL13q + DEL17p MedianPFS NRvs.6 mo
MedianOS NRvs. 23 mo

1:1

Tandem AUTO

Auto #1 Flu MEL +
ATG ALLO with Sib or

URD (incl 9/10)

2 Yr PFS
Hi Risk MM

< 65 years
N 199

2 year PFS 59% vs. 47% with Auto

Knop S et al; ASH abstract 2014 Dec #43

BMT CTN 1302: Study Outline

IxazomibAges 18 65;
Upfront High
Risk MM, or

Early Failures;
8/8 match donor Placebo

Flu/Mel/Vel
Allo HCT

Relapsed pts
eligible IF

Progression within 18 mo after an AutoHCT,
or
High risk as above within 18 mo from
initiation of therapy (no prior AutoHCT)

VGPR

Early failure of initial therapy defined as:
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ASBMT IMWG Expert Consensus
Allo HCT appropriate for any eligible patient with

early relapse (< 24 months) after primary
therapy that included an autologous HCT

or with high risk features (ie, cytogenetics,
extramedullary disease, plasma cell leukemia, or high
lactate dehydrogenase)

provided that they responded favorably to
salvage therapy before allogeneic HCT.

Whenever possible, in the context of a clinical trial.
Post allo HCT maintenance therapy needs to be further
explored.

Giralt et al, BBMT 2015 Dec;21(12):2039

Allotransplant for MM: Summary
Remains underutilized in the US
Consider the option
Patient Selection is key:

Young patients with highest risk upfront
Early relapse after auto
Do not wait till late relapse
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National Coverage Decision in the USA
Centers for Medicare /Medicaid Services
In January 2016, CMS expanded coverage for alloHCT to
some beneficiaries with Multiple Myeloma, Sickle Cell
Disease & Myelofibrosis under Coverage with Evidence
Development (CED)

Reimbursement provided only if the patient is enrolled in a
CMS approved clinical trial designed to evaluate benefit in the
Medicare population

Adoptive Cellular Therapy
Donor Lymphocytes for relapse post Allo
Autologous marrow derived myeloma Infiltrating
Lymphocytes
NK cell therapies (from donors or expanded)

Antigenic targets for CAR – T
cells :
BCMA – B cell Maturation
Antigen
NY ESO 1 / LAGE
SLAM F7
CD 56
NKG2L
Kappa Light Chain
CD19 / CD38 / CD70 / CD138

Rotolo A et al; Br. Journal of Haem. 2016;173: 350
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Chimeric Antigen Receptor (CAR) T
Cell Therapy in Multiple Myeloma

CASE PRESENTATION

47 year old female diagnosed with IgA kappa multiple
myeloma, ISS 2, standard risk in 2006

IgA 5596 mg SPEP 4.3 g; 24 h TUP 5.5 g UPEP 3.04 g BJP
Bone marrow 90% with normal cytogenetics/FISH
Skeletal survey negative
Hb 10.4 Ca 10.1 albumin 3.4 B2M 1.7 mg LDH 113
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TREATMENT HISTORY
1. Thalidomide/dexamethasone—CDEP—autoPBSCT

33 month remission
2. Lenalidomide/dexamethaseone x 16 cycles
3. Bortezomib/lenalidomide/dex x 10 cycles
4. Bortezomib/cyclophosphamide/prednisone x 35 cycles
5. Carfilzomib/prednisone x 1 cycle (DC due SOB)
6. Pomalidomide/dex x 1 cycle
7. Isatuximab x 1.5 cycles
8. Carfilzomib/pomalidomide/dex x 6 cycles
9. Pomalidomide/vorinostat/dex x 1 cycle
10. Pomalidomide/carfilzomib/cyclophosphamide/dex x 3

cycles

TREATMENT HISTORY
11. Melphalan/bortezomib—autoPBSCT

12 mo remission
12. Daratumumab/pomalidomide/pred x 1 cycle
13. Daratumumab/carfilzomib/dex x 2 cycles
Daratumumab/Metronomic therapy (Mt. Sinai)
14. PACMED (cisplatin/ara

c/cyclophosphamide/melphalan/etoposide/dex with
PBSCT) x 1 cycle

15. Bortezomib/nelfinavir/dex
16. CAR T cell

She has not had venetoclax, bendamustine
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Date 3/24/17 6/13/17 7/25/17 10/18/17
Treatment Pre CAR T 2 mo post 3 mo post 6 mo post

SPEP
M Spike 1 g/dl 0.39 0 0 0
M spike 2 g/dl 0.17 0 0 0

Serum Immunofixation IgA kappa Negative Negative Negative
Kappa Lambda Free Light

Chain
Kappa Free Light Chain mg/l 351.3 , 1 < 1 2.87

Lambda Free Light Chain mg/l < 1 <1.3 <1.3 5.53
Kappa Lambda Ratio UTD UTD UTD 0.52

Serum Immunoglobulins
B2M 4.04 1.68 1.87

IgA mg/dl 128 < 5 < 5 6
IgG mg/dl 681 229 130 109
IgM mg/dl 12 < 5 < 5 21

24 Hour Urine
Protein 234 480 90 225
M Spike 15 0 0 0

Immunofixation Free kappa Negative Negative Negative
CMP

Calcium mg/dl 9.3 8.6 8.5 9.7
Creatinine mg/dl 0.64 0.65 0.79 0.7

Albumin g/dl 4.4 4.4 4.0 4.2

BM > 50%
t(14;16)

Negative/MRD negative Negative/MRD negative

PET CT 1. Right posterior ilium 4.5
2. Proximal left femur 2.9
3. Proximal right femur 1.9
4. Distal left femur 4.5
5. Distal right femur 4.8
6. Proximal left tibia 1.0

1. Right posterior ilium 4.5
2. Proximal left femur 3.1
3. Proximal right femur 3.1
4. Distal left femur 2.9
5. Distal right femur 3.2
6. Proximal left tibia 1.0

1. Right posterior ilium SUV
equals 3.5.
2. Proximal left femur 2.1
3. Proximal right femur 2.4
4. Distal left femur 2.6
5. Distal right femur 2.0

Negative

CLINICAL COURSE OF RELAPSED REFRACTORY POST CAR T CELL THERAPY

CAR T Cells in Myeloma

26
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Additional
regimens
including…

Carfilzomib
Pomalidomide
Vorinostat
Elotuzumab

MM Patient #1: Response
to CD19 CAR Therapy

CD138 CD138

CTL019 first undetectable
MRD negative

N Engl J Med.

First in human phase 1 trial

CAR BCMA expression determined by flow cytometry

CAR BCMA T Cells in MM:
Study Design

CAR BCMA T cells*
Single infusion

Cyclophosphamide 300 mg/m2

Fludarabine 30 mg/m2

QD for 3 days

Blood
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CAR BCMA T Cells in MM:
Response

Pt
Myeloma

Type
CAR BCMA Dose

(T cells/kg) Response
Response

Duration, Wks
1 light chain only 0.3 × 106 PR 2
2 IgA 0.3 × 106 SD 6
3 light chain only 0.3 × 106 SD 6
4 light chain only 1.0 × 106 SD 12
5 IgG 1.0 × 106 SD 4
6 IgG 1.0 × 106 SD 2
7 IgG 3.0 × 106 SD 7
8 light chain only 3.0 × 106 VGPR 8
9 light chain only 3.0 × 106 SD 16
10 IgA 9.0 × 106 sCR 12+
11 IgG 9.0 × 106 PR 6+
12 IgA 3.0 × 106 SD 2

Blood

Comparison of CART BCMA trials (pre ASCO)
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Berdeja et al ASCO 2017 Abstract 3010

Berdeja et al ASCO 2017 Abstract 3010
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Myeloma CAR T Cell Therapy
Multiple promising targets:

CD19, CD138, CD38, CD56, kappa, Lewis Y, CD44v6, CS1, BCMA
Functional CAR T cells can be generated from MM patients
CAR T and NK cells have in vitro and in vivo activity against MM
Clinical trials under way

Anecdotal prolonged responses but no robust efficacy data available yet
Many questions remain about CAR design:

Optimal co stimulatory domains
Optimal vector
Optimal dose and schedule
Need for chemotherapy
Perhaps “cocktails” of multiple cars or cars + chemotherapy will be required
for best outcomes

N Engl J Med
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Immunotherapy agents in trials for MM

TRANSPLANT UTILIZATION
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Multiple Myeloma Today

Available at: http://www.lls.org/#/resourcecenter/freeeducationmaterials/generalcancer/facts. Accessed April 6, 2015.
Siegel RL et al. CA Cancer J Clin. 2016;66:7.
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Trends in the Upfront Utilization of Autologous
Hematopoietic Cell Transplantation in Multiple

Myeloma by Age
Patient
Characteristics

1995 1999 2000 2004 2005 2010

Median age at
transplant

(range)

54 years
(27 73)

57 years
(22 80)

57 years
(22 80)

< 50 years 32% 21% 21%

50 64 years 60% 59% 59%

> 65 years 7% 20% 20%

Costa et al Biol Blood Marrow Transplant. 2013; 19:1615 1624

Year Hispanic Non
Hispanic

Black

Non
Hispanic

White

Overall

2008 8.6 12.2 22.6 19.1

2009 9.8 13.2 26.6 21.9

2010 11.9 15.7 29.4 24.7

2011 11.4 18.2 34 27.8

2012 14.2 19 35.4 29.5

2013 16.9 20.5 37.8 30.8

Hematopoietic Stem Cell Transplantation
Utilization Rates in the United States

CIBMTR statistics
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Barriers to Transplantation Access
in Multiple Myeloma

Majhail et al Biol Blood Marrow Transplant. 2010 ;16:1070 5

Recommendations for Addressing
Barriers to Transplantation

Barriers Recommendations

Delayed HCT referral Improved education for referring HCPs

Lack of cells mobilized Target minorities to become donors

Financial burden Make search assistance funds available
Advocate for patients for insurance
appeals

Lack of social support and caregiver
issues

Engage in advocacy efforts

Poor acces to health care, including
geographic barriers

Research disparities in healthcare access
Target at risk populations for outreach

Barriers in language, culture, literacy Use culturally sensitive patient education
materials

Murphy et al Biol Blood Marrow Transplant. 2010; 16: 147 156
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NCI BCMA specific CAR in rel/ref MM



10/31/2017

1

Asymptomatic Multiple
Myeloma

To Treat or Not To Treat?

No Disclosures
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What to do?
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SMM

Natural History of MGUS & SMM
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MGUS SMM MM

Clonal PC + M spike
+CRAB

2016 

Asymptomatic

6.6 cases per 100K
30,280 cases per yr

not defined
0.9 per 100K
4 100 cases per yr

Incidence
3% 8%
Age/sex/race

Initiation & Progression of MM
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Lohr J, et al . Cancer Cell. 2014 Jan 13;25(1):91 101

Clonal Heterogeneity in MM

SMM
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Risk of Progression Mayo Model
By BMPC & M spike; n=276

TTP 2 yrs

TTP 19 yrs

TTP:8 yrs

1. PC > 10%, M spike > 3 g
2. PC > 10%, M spike < 3 g
3. PC < 10%, M spike > 3 g

Angela Dispenzieri et al. Blood 2008;111:785 789

Risk of Progression
By Free Serum Light Chain (sFLC)



10/31/2017

7

1.BMPCs >10%
2. M protein >3 g/dL serum
3. FLC ratio <0.125 or >8

TTP 1.9 yrs

TTP 10 yrs

TTP: 5.1 yrs

Angela Dispenzieri et al. Blood 2008;111:785 789

Risk of Progression
By BM PC, M spike, sFLC

Risk of Progression Spanish Model
by aberrant PC & Immunoparesis

Ernesto Pérez Persona et al. Blood 2007;110:2586 2592

Score system:



10/31/2017

8

At progression, anemia (52%); lytic lesions (40%); renal insufficiency (5.8%)
The median survival after progression was 5 years (95% CI 3.8 to 6.2).

Risk of Progression
by M spike change, Immunoparesis, BMPC>20%

SMM Risk of Progression
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Median TTP was 7months

N=634

N=21;
(3.2%)

Bone Marrow Plasmacytosis 60%
3 8% of SMM Pts, 90% progression in 2 yrs

Free Light Chain (FLC) ratio 100
15% of SMM Pts, 80% progression in 2 yrs
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MRI with >1 focal lesion
15% of SMM pts, 70% progression in 2 yrs

Ultra high risk SMM MM

BM PC 60%
Serum FLC 100
1 focal lesion MRI

Risk of over treatment
20 30%

Stage migration
Impact on clinical trials
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MGUS SMM MM
Clonal PC + M spike
+CRAB

BM PC 60%
Serum FLC 100
> 1 focal lesion MRI

2016 

Asymptomatic

What is left?

Redefined
as MM

High risk SMM
25% risk of
progression/yr

Low risk SMM ..1
5% risk of
progression/yr
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Definitions Of High Risk SMM
50% risk of progression within 2 years

2015,

High risk SMM

Risk (n=248) TTP (Yrs) P
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High Risk SMM
FISH

PET/CT Focal Lesions
Predict Progression of SMM

Zamagni et al, Leukemia 2016

TTP 4.5 yrs

TTP: 1.1 yrs

The probability of progression within 2 yrs was 58 for
positive versus 33 for negative patients.
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To Treat Or Not To Treat
We have better therapy

Clone selection
Cost/Toxicty

Over treatment

? Cure (OS+)
? Improve QoL
Delay Complications

Induction phase
28d cycles x 9 cycles Maintenance

High risk SMM defined as
Both BMPC 10% AND M protein 3 gm/dL
Or one of the above plus aPC >95% and immunoparesis

Lenalidomide & Dexamethasone
High Risk SMM
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N=119; median follow up 32 months (range: 14 96)

Lenalidomide & Dexamethasone
Outcomes

Lenalidomide & Dexamethasone
Adverse Events
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Carfilzomib/lenalidomide/Dex
Pilot trial (n=12) SMM

Endpoints
Primary:
Secondary:

Results:

Proc ASH

28 day cycles of CRd induction therapy

24 cycles of extended dosing
Len 10 mg. days 1–21

SD or better

8 cycles induction 
C: 20/36 mg/m2(1,2, 8, 9, 15, 16
R: 25 mg/day x 21 days 
D: 20 mg, days 1, 2, 8, 9, 15, 16, 
22, 23

All events Grade 3 or 4

Carfilzomib/lenalidomide/Dex
Adverse Events
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Elotuzumab, Lenalidomide & Dex
High Risk SMM

Primary Objective:

Secondary Objectives:

Total (n = 50)

Elotuzumab, Lenalidomide & Dex
Patients Characteristics
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Toxicity category Toxicity type n (%)

Elotuzumab, Lenalidomide & Dex
Adverse Events > 10%

Best response n %

Elotuzumab, Lenalidomide & Dex
Response
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BM: PC 20%
del 13q (29%)
del17p (28.5%)

BM: PC 60%
del13q (8.5%)
11q+ (83.5%)
del16q (22%)

IgG Level

Elo
+

RD

Car
+

PD

Elotuzumab, Lenalidomide & Dex
One patient progress

Whole Genome Sequencing
correlation with response and risk status
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On Going Trials

JCO 2015,

Trajectories Of Treatment In SMM
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Aggressive Smoldering Curative
Approach Evaluating Novel Therapies
(ASCENT)

R
e
g
is
t
r
a
ti
o
n

Induction (4
cycles)

Consolidation (4
cycles)

Consolidation
Autologous Stem
cell Transplant

Intensification
(4 cycles) Maintenance

for 1 year

Observation
5 years

SMM
High Risk

Risk of progression
50% at 2 yrs

Clinical trials

Close Observation
3 6 months

Ultra High Risk
Risk of progression

70 80% at 2 yrs

Low risk
Risk of progression

25% at 5 yrs

MGUS like
Observation
6 12 months

MM
Treat
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Comments
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Treatment of Multiple Myeloma Complications

Luciano J Costa, MD, PhD
University of Alabama at Birmingham

Comprehensive Cancer Center

More therapy Longer Survival More @ risk of complications

Costa L et al. Blood Advances 2017, 1:282

Relative Survival of MM patients in US
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Disease related

Treatment related
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Key Principles

Prevention always better than treatment.

Consider comorbidities and residual toxicity when choosing next line of therapy.

Clinical trials

Stick to protocol for structured parameters for dose omission, reduction or

discontinuation

Off trial

Monitor patients at least once per cycle for toxicities

Be aggressive with early management of complications

Balance efficacy vs. toxicity when deciding on dose and schedule.

Clinical Vignette

M.M., 72 yo man with HTN, Gleason 4 localized prostate cancer,

osteoarthritis, is brought to primary care MD with 3 months worsening back

pain, weight loss, 3 days somnolence, confused this AM.

Meds: HCTZ, multivitamins

Physical exam: dehydrated, BP 104 x 63, HR 108, confused.

Labs show Hgb 11.2 g/dL, Ca 13.7, Cr 2.8 (baseline 1.1), Total protein 11.3
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Hypercalcemia

Manifestation of disease, not therapy

Initial presentation, relapse, or end of life.

Often accompanied by bone disease and renal failure

Golden principle of managing hypercalcemia of malignancy: If you can’t treat the

underlying malignancy, don’t bother.

Management

Hydration.

Prompt initiation of MM therapy/Corticosteroids

IV Biphosphonates as soon as safe (hydrated, renal function improved).

Consider denosumab if biphosphonate not feasible.

Clinical Vignette (cont)

M.M. is admitted to hospital, HCTZ discontinued, receives 2 L of normal saline

overnight and one time dose of dexamethasone 40 mg, next morning he looks

better.

Physical exam: Hydrated, BP 137 x 63, HR 92.

Labs show Hgb 9.9, Ca 10.9, Cr 2.3 (baseline 1.1), SPEP serum M spike 3.7 (IgG

Kappa), FKLC 3574 mg/L, FLLC 78 mg/L, B2M 9.3.

Skeletal survey show multiple lytic lesions in pelvis, calvarium, ribs, lumbar spine,

but no fracture.

What to do next?
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Renal failure

Deferred Nelson Leung told you all you need to know.

(Time is kidney Quick and aggressive disease control)

Clinical Vignette (cont)

M.M. has a bone marrow aspiration and biopsy, pathologist confirms with you

two hours latter that is “full of plasma cells”.

You start M.M. on Bortezomib (1.3 mg/m2 SQ days 1,4,8,11), Dexamethasone (40

mg on days 1,8,15)

What about his bone disease?
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MM Bone Disease

Present in the majority of patients at some point in the natural history of the disease.

Major morbidity factor, contributes to mortality.

Most important intervention is control of underlying disease.

MM Bone Disease

Surgery

Fracture

Unstable spine

Cord compression

Unknown diagnosis

Balloon Kyphoplasty

Compression fractures

Acute pain relief

Radiation

Pain control

Disease mostly localized

Palliative setting, systemic control not expected

Look at the big picture. Don’t
delay systemic therapy !
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MM Bone Disease

Management

Zoledronate is preferred agent.

Dental care. Discontinue if ONJ suspected.

Limit therapy to 2 years for patients in remission.

q12 weeks not inferior to q4weeks.

Calcium + VitD

Morgan et al. Clin Cancer Res 19: 6030, 2013 Himelstein et al. JAMA 317: 48, 2017

Clinical Vignette (cont)

On day 4 of therapy M.M. feels better, pain is improved, he is walking the

hospital halls and eating full meals and wants to go home.

Labs show: Hgb 9.7, Ca 9.3, Cr 1.5

You administer his day 4 bortezomib, IV zoledronate and discharge the patient to

continue therapy as outpatient.

What are the discharge prescriptions?
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Infection

7 fold increase in risk of bacterial infection, 10 fold viral infection.

Predisposition factors

Hypogammaglobinemia

Corticosteroid use.

Neutropenia

“Functional impairment”.

Immunize

Seasonal influenza

Pneumococcal (PCV13, 8 weeks latter PPSV23 ), Haemophilus influenzae

Other appropriate non live vaccine

Infection Prevention

Universal prophylaxis for Zoster!

Consider prophylaxis for invasive

pneumococcal infection

PenVK/ doxycycline/ quinolone

Hypogammaglobulenemia

Elderly

Pulmonary disease

Prior infection

Don’t let this be your reminder!
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Clinical Vignette (cont)

M.M. Receives Pneumococcus and Haemophillus influenzae immunization before

leaving the hospital. He goes home on Acyclovir and PenVK and completes the

cycle outpatient.

For cycle 2 you add lenalidomide 25 mg days 1 14 of each cycle.

Any new prescription?

VTE

Disease + Treatment factors.

Greater risk with Thal and high dose dexamethasone (~ 25%).

Risk based approach for prophylaxis when on IMIDs

Risk factors: Thal , prior VTE, high dose Dex, obesity, diabetes, immobility, strong

family history of VTE, anthracyclines, ESA, hormonal therapy.

0 1 factor: ASA 100 mg/day

2+ factors: LMHW, warfarin.

Use clinical judgement

Limited data for direct thrombin inhibitors
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Clinical Vignette (cont)

You subsequently learn that M.M’s marrow showed 60% PC with monosomy 13 by FISH.

You added ASA 100 mg, Calcium + VitD, along with lenalidomide from onset of cycle 2.

After 2 cycles (Vd + RVd) he feels a bit tired, pain is better. Wife complaints that he is

getting “mean” and can’t sleep well. Physical exam shows bilateral symmetric minimal

peripheral edema.

Labs: Hgb 12.9, Plt 78 K, ANC 1,100, Cr 1.1, Glu 175 (fasting), M spike 0.8, FKLC 377 mg/L,

FLLC 15 mg/L. He complaints of tingling and numbeness on toes, restless legs at night,

unconfortable , but does not interfere on ADL.

Any changes in Plan?

Neuropathy

At risk:

Pre existing PN, elderly, DM(?)

Therapy with thalidomide, bortezomib (up to 50% patients)

weekly 2x weekly

Cum. planned dose (mg/m2) 46.8 67.6

Cum. delivered dose(mg/m2) 39.4 40.1

Neuropathy 8% 38%

PFS

Bringhem et al. Blood 116:4745, 2010

IV Subcut

Cum. delivered dose(mg/m2) 31.4 33.7

Neuropathy 49% 35%

Neuropathy (Gr ¾) 15% 5%

Moreau et al. Lancet Oncol 12:431, 2011
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Neuropathy

Management

Early schedule change, dose reduction (> grade 1)

Discontinue agent if >grade 2

Limit dose of thalidomide

Bortezomib subcutaneous route, consider weekly dosing.

Gapabentin, pregabalin

Duloxetin

(Fill in with your favorite anecdote)

Cytopenias Anemia – some tips

Anemia almost always a disease manifestation, rarely a treatment toxicity in

MM.

I rarely (if ever) use ESA in MM patients.

Always be aware of other causes

GI bleeding (corticosteroids, VTE prophylaxis/therapy)

Other malignancy

CKD

Iron/B12 deficiency
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Cytopenias Neutropenia – some tips

Neutropenia almost always a toxicity of therapy, rarely a disease

manifestation.

Most regimens can be continued with ANC > 500.

Think lenalidomide, pomalidomide, daratumumab, then others.

For IMIDs, consider changing the schedule (e.g. 21/28 in maintenance) or

reducing dose. There is hardly any data that more is better.

Ad hoc use of G CSF.

Cytopenias Thrombocypenia – some tips

Thrombocytopenia often a toxicity of therapy, occasionally disease

manifestation.

50 K is safe for most.

For IMIDs, consider changing the schedule (e.g. 21/28 in maintenance) or

reducing dose. There is hardly any data that more is better.

For Bortezomib, carfilzomib consider changing schedule
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Metabolic/Cardiovascular

At risk: high doses of Dexamethasone, Carfilzomib therapy.

New onset DM, worsening DM, hypertension, CVA, coronary event, CHF.

Prevention/ Management

Smoking cessation

Exercise

Once a week dexamethasone.

Limit Dex dose to 20 mg/week for >75, DM, CHF, severe hypertension.

Aggressively reduce Dex dose, omit from subsequent cycles.

Lipid control

Aggressive hypertension control.

Input from cardiologist/ cardio oncologist.

Other toxicities/ Random management tips

Rash from IMIDs : Hold, rechallenge.

Blepharitis, chalazion on bortezomib: Antibiotic ointment, ophthalmologist input.

Diarrhea on Lenalidomide maintenance: change schedule, reduce dose.

Cough/ upper respiratory symptoms on daratumumab: montelukast.

IRE on daratumumab: Consider “split” first dose. Stop, treat, resume at lower rate. Very

unlikely after first dose.

SMN: Alkylators, Prolonged use of lenalidomide. Age appropriate cancer screening.
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Clinical Vignette (cont)

You change M.M.’s regimen to Bortezomib 1.3 mg/m2 days 1,8,15, Lenalidomide 15 mg

days 1 21, Dexamethasone 20 mg days 1,8,15,22 (28 day cycles).

He completes 3 more cycles of RVd without additional toxicities or dose changes. He feels

better and is no longer “mean” (took Mrs. M. on a cruise). He obtains VGPR, successfully

undergo AHCT reaching a sCR.

He completes 8 doses of zoledronate, 12 weeks apart.

3 years after initial diagnosis he is well, in remission and on lenalidomide maintenance,

ASA, Acyclovir, Calcium+ Vit D.

THANK YOU!

ljcosta@uabmc.edu
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25 year old female presented to ER
with worsening back pain, weight loss
and fatigue.

2

WBC 13.4 k/mcl (N 60%, L 24%, M
12%)
Hb 10.6 g/dl
Plt 85 K/mcl
Cr 1.7 mg/dl
Ca 14.5



3

SPEP: discrete band in the gamma region.
Immunofixation: Free lambda light chains
monoclonal protein.
Estimated monoclonal protein: 0.19 g/dL
Lamda LC 5481 mg/L
Kappa LC 0.00
Beta 2 microglobulin 6.5 mg/L
Ig A 39 mg/dl
Ig G 883 mg/dl
Ig M 10 mg/dl

4

Peripheral blood smear: Circulating plasma
cells 3 5%
Bone marrow aspirate smears: 80% cells are
plasma cells.
Flow cytometry on whole bone marrow
specimen: population of plasma cells (23% of
the leukocytes in the flow cytometry
preparation) which are lambda restricted.
Inadequate core biopsy



5

PET CT:
heterogeneous activity in the liver (SUV = 8.9) without discrete lesion on
the localizing CT.
heterogeneous activity in the spleen (SUV = 6).
increased metabolic activity involving the bone marrow of the axial and
appendicular skeleton. multiple FDG avid osteolytic lesions with the
following SUV:

Focal activity in the skull (SUV = 16)
Bilateral humeral heads more so on the left side (SUV = 10)
Through out the sternum (SUV = 7)
Through out the cervical, thoracic, lumbar spine (SUV = 7)
posterior aspect of the thoracic ribs (SUV =8)
sacral lesions (SUV = 12.5)
bilateral femoral head and neck (SUV = 9)
lytic lesion in the right medial femoral condyle with SUV=9
lytic lesion in left proximal fibula SUV=19.4

6

Hospital course complicated by severe inflammatory
response: hypotension requiring pressors, worsening
LDH (1181 units/L) and elevated IL 6 (200 pg/ml)
necessitating ICU transfer. Started on dexamethasone
with significant improvement in hemodynamics.
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53 year old Gentleman 

Several months of lower back pain 

Found with mild pancytopenia (Hb 11.4, platelets 123,000, MCV 104, ANC 1.58)

Presenting History
Case #1
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CBC:  WBC 3.9 k/uL,  Hb 11.4 gm/dl,  Platelets 
136,000 k/uL

BUN 14 mg/dl, Cr 0.91 mg/dl
Ca 10.1 mg/dl
Albumin 3.5. gm/dl
Beta-2 microglobulin 3.7 mg
Quantitative immunoglobulins:

IgG 431 mg 
IgA 4005 mg
IgM 13 mg 

Initial Workup - Labs

SPEP: 2.5 g/ dl

Immunofixation:  IgA Kappa 
Monoclonal Protein

Serum Free Light Chain Assay:

kappa 474.4 mg

lambda 8 mg

kappa/lambda 59.3

Lab Work

Case #1

Hypercellular with 90% plasma cells

+ for CD138 and CD 56 but no expression of CD38 is noted

Cytogenetics (FISH):  17P deletion, gain 1q

Bone Marrow Biopsy
Case #1
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Skeletal survey : 2 small lucencies in the skull 

MRI of the lumbar spine showed a "cystic lesion" at S1-S2 and heterogeneous marrow 
signal with innumerable small lesions on 6/26/17

PET CT: Recommended but not done

Imaging
Case #1

KRD

Carfilzomib: days 1, 2, 8, 9, 15, and 16 

Starting dose, 20 mg/m2 on days 1 and 2 of cycle 1; target dose, 36 mg/m2 thereafter

Lenalidomide: 25 mg PO on days 1 through 21

Dexamethasone: 40 mg PO days 1,2,8,9,15,16  

Treatment Plan
Case #1
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Partial remission 

SPEP from 2.8 g to 0.8 g 

Serum free kappa from 474 mg to 35.4 mg

After 1 Cycle
Case #1

How would you treat high risk Multiple Myeloma?
Question

Case #1
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Presenting History
Case #2
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Induction Treatment
Case #2

Velcade/Thal maintenance weekly

11/2011- 2/2015 (DC'd due to progressive disease) 

Carfilzomib: 03/2015-02/2016 

Developed progressive disease on single agent Carflizomib

KRd: 02/2016-9/22/16

DC'd due to progressive disease

KRCd: September 2016

Progressive disease after 1 cycle of KRCd

Initiated ixazomib/pomalidomide/dexamethasone November 2016

Progressive disease after 1 cycle

Progression
Case #2
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Dara/Pom: Dec 2016-March 2017

Progressive disease after weekly Dara completed

Dara/Pom/Carfilz/Dex: March 2017-August 2017 (Dara changed back to weekly)

Carfilzomib/Bendamustine: September 12, 2017 

Progressive disease after 1 cycle

Cyclophosphamide 1 g/m2/etoposide 200 mg/m2

Progressive disease after 1 cycle

Progression Continued
Case #2

How would you treat relapsed refractory Multiple Myeloma?
Question

Case #2
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Case 1
IMS educational workshop, Washington D.C.

Arjun Lakshman
Research Fellow, Hematology

Mayo Clinic, Rochester.

Initial presentation
63 years/ male with hypothyroidism and hyperlipidemia
Back pain May 2013

Hemoglobin 8.1 g/dL M protein 7.9 (IgA kappa)

Calcium 9.5 mg/dL Kappa/Lambda/FLCr (mg/dL) 9.1/0.3/32.4

Creatinine 1.5 mg/dL Urine M protein 27 mg/ 24 hours

PET CT
Compression fractures
involving multiple
vertebrae and rib lesions

Albumin 3.2 g/dL

Bone marrow biopsy 80% (kappa restricted) Beta 2 microglobulin 8.1 mg/dL

Cytogenetics Normal male karyotype LDH 125

FISH t(4;14), del(17p),
monosomy 13 ECOG PS 1
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Diagnosis

Multiple myeloma (high risk)
ISS/ R ISS stage III
Durie Salmon stage IIIA

ECOG 1

Received Bortezomib Lenalidomide dexamethasone (VRd) with IV
zoledronic acid.
Attained PR after 4 cycles.
December 2013 Underwent ASCT after carfilzomib melphalan
conditioning and attained a VGPR.
Received CYBORD consolidation x 12 cycles (VGPR) followed by
bortezomib maintenance.

Initial therapy



10/31/2017

3

Follow up

August 2015 Biochemical relapse while he was off therapy
for 5 months (off therapy due to autoimmune
encephalopathy).

What are the therapeutic options that can be considered at
first relapse in this patient?

Follow up

August 2015 Restarted on CYBORD, but biochemical progression after
3 cycles.
October 2015 Switched to carfilzomib pomalidomide dexamethasone
to which he was refractory.
January 2016 Started daratumumab pomalidomide dexamethasone in
to which he did not have a response.

What treatment choices are available for this patient with
high risk RRMM?



10/31/2017

4

Follow up
March 2016 D PACE x4 cycles attained PR
October 2016 Flu/Cy/TBI conditioning followed by allogeneic
SCT from a haploidentical donor no further deepening of
response.
March 2017 Progression and FISH showed persistence of
original clone.

What therapeutic options are available?

Follow up

Contemplated pembrolizumab pomalidomide dexamethasone (could
not be started due to restrictions in insurance).
April 2017 Started elotuzumab pomalidomide dexamethasone on
which he progressed after 2 cycles.
He failed bendamustine lenalidomide dexamethasone, and ixazomib
lenalidomide dexamethasone.
Not deemed a candidate for clinical trials.
Currently admitted in hospital with pneumonia.
Will pursue hospice after discharge.
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in
vitro in vivo
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ATPasesATPases

RA190

RA190

RA190

Poly Ub
Substrate

Targeting Ubiquitin Receptor Rpn13
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Antibody-dependent
Cellular Cytotoxicity 

(ADCC)

Effector cells:

MM

FcR

Apoptosis/growth 
arrest

via intracellular
signaling pathways

MM

Complement-dependent
Cytotoxicity (CDC)

MM
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ELOQUENT 2: 4 Year Follow up
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ORR 60% in 103 patients with median 4 prior therapies

Of the CR, 29% were MRD negative

ORR 58% in double refractory patients

Median PFS of 8.8 months

Other than increased neutropenia, safety profile consistent
with individual therapies

21

22
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ACY 241 HDAC 6 Inhibitor Enhances CD38 Mediated
ADCC in Primary MM Samples

CD38 antibody induces ADCC in primary MM samples
ACY 241 treatment enhances CD38 mediated ADCC

Tai & Anderson
Immunotherapy 2015; 7: 1187 99.

Ligands
by neutrophil, myeloid cell, DC,
osteoclasts, tumor cell

Receptors
on B cells

:
BAFF ( M)

Elevated in sera of MM
patients

B cell
survival

Long lived
Plasma cell
survival

B cell
Maturation
(class switch to
IgA, IgG)

Soluble
BAFF

Membrane
BAFF

Cell membrane

HSPG
(syndecan 1)

Signal transduction
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Tai et al Blood 2014; Tai & Anderson 2015
Bone Marrow Stromal Cell

GSK2857916
MM

ADCC
Apoptotic
MM cells

FcRIII

Apoptosis

MM

ADPC

APRIL BAFF

NK ,
Monocyte

MM cell lysis

NF B

Inhibition of NF B signaling

FcRII

M engulfing MM

MMAF released at
lysosome to
induce G2/M arrest
followed by
apoptosis

Macrophage

MM

T cell

MM
cell lysis

BCMA BiTE

T cell
T cell

T cellT cell
proliferation

T cell

T cell

CD3
BCMA
Cytotoxic granule

Hipp, Tai et al Leukemia 2017, in press.
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anti-BCMA 
CAR design

Summary of BCMA Car T Cell Studies
Reported

Group CoSti
m

Lymph
o
Dep

Cell
Dose
X 106

No ORR CR
Gr
3

CRS
/

Neur
o

Dea
th

FU
mo

NIH CD28 Y 0.3 9* 12 4/12 1/1
2

2/0 0 nr

UP
Novartis

41bb N 180
500#

9 4/9 1/9 3/2 1 0.5
12

Bluebir
d

41bb Y 50 800 18
+

15/18 3/1
8

2/0 2 0.5
11

Legend 41bb Y 0.6
7*#*

19
+

19/19 14/
19

2/0 0 0.5
14

*per kg, # split dosing, * dual BCMA targeting
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Tai et al Blood 2016; 127: 3225 36.
An et al Blood 2016: 128: 1590 1603.

pDC
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Görgün G. et al. Clin Cancer Res 2015; 21: 4607 18.

Pembrolizumab, Lenalidomide/Dex in RR MM
Heavily pretreated RRMM (median 4 prior therapies);
Acceptable safety profile
ORR 50% and disease control (CR, PR, or SD) was 98%
Phase 3 trials now underway

Pembroluzumab Pomalidomide/Dex in RR MM
Heavily pretreated RRMM (median of 3 prior therapies)
ORR 56%; sCR 8%; VGPR 13%; PR 29%
Median DOR: 8.8 months
Double refractory ORR: 55%

TRIALS ON HOLD BY FDA
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Mutational Landscape or Cloud of
Myeloma

et al

Therapies Targeting
Ras Raf MAPK
Pathway Achieve
Transient Responses

BCL2:BCL2L1

BCL2:BCL2L1 ( BCL2:BCL2L1

BCL2:BCL2L1

BCL2:BCL2L1
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ATR PL
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KDM3A catalyses removal of H3K9 mono and di methylation in MM
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Approaches To Newly Diagnosed MM In Transplant
Ineligible Patients

Shaji Kumar, M.D.
Professor of Medicine

Division of Hematology
Mayo Clinic

Myeloma: Age distribution

SEER Data, 2016

Median Age is 69
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Age at death

Median age at death 75

The percent of myeloma deaths is highest among people aged 75 84

Impact of age
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Why is age an important issue?

Co morbidities
Hypertension, Ischemic heart disease, Diabetes
Renal insufficiency
Osteoporosis
Psychological issues

Frailty
Altered drug metabolism
Limited social support, financial issues
Limited independence/ mobility

Impact of frailty
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Myeloma treatment paradigm

Induction

Induction followed by continuous therapy

Consolidation MaintenanceSC
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Drug options

Immunomodulatory drugs
Thalidomide, lenalidomide

Proteasome inhibitors
Bortezomib, Carfilzomib, Ixazomib

Traditional chemotherapy
Cyclophosphamide, adriamycin/doxil

Monoclonal antibodies
Daratumumab, elotuzumab

In clinical trials
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J Clin Oncol.

The start: Melphalan + Prednisone

MP vs MPT
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CTDa: MRCIX trial

Morgan et al, Clin Cancer Res November 1, 2013 19; 6030

VISTA trial: MPV vs. MP

San Miguel et al. JCO 2013;31:448 455
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MPT vs. MPR

Palumbo A et al. N Engl J Med 2012;366:1759 1769.

MP vs. MPR vs. MPR R
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MPR R vs. MPT T

Bendamustine/prednisone (BP) vs MP
Efficacy BP (n=68) MP (n=63) p
ORR (%) 75 70 ns
CR (%) 32 13 0.007
PR (%) 43 57 ns
PFS in >65 years (months)* 18 11 0.0017
Adverse events Gr 3 Gr 4 Gr 3 Gr 4
Neutropenia (%) 28 12 25 6 n/a
Thrombocytopenia (%) 6 4 10 5 n/a
Anemia (%) 21 3 21 3 n/a
Infection (%) 10 2 10 2 n/a
Mucositis (%) 4 0 2 0 n/a
Nauseas (%) 12 0 0 0 n/a

Pönisch et al. J Cancer Res Clin Oncol 2006;132(4):205-12
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VMP vs. VTP

Mateos, et al., The Lancet Oncology , Volume 11 , Issue 10 , 934 941

VMPT VT vs. VMP

Palumbo et al, JCO 2010
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RD (continuous or 18 ms) vs. MPT

Benboubker et al, N Engl J Med 2014;371:906 17.

Alternating VMP/ Rd
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Alternating VMP/ Rd

S0777: VRd vs Rd

Durie et al. ASH 2015
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O’Donnell et al, ASH 2014

35 day cycle. Lenalidomide 15 days 1 21; bortezomib 1.3 mg/m2 once weekly
subcutaneously days 1, 8, 15, and 22; and dexamethasone 20 mg on days 1, 2, 8, 9,
15, 16, 22 and 23 for pts 75 yrs and days 1, 8, 15, 22 for pts older than 75 yrs.

RVD lite

Lancet Oncol. 
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Ixazomib Rd: Responses

Of 3 response evaluable patients who completed 12 cycles, 2 achieved CR and 1 VGPR

Kumar, S. Lancet Oncology 2014

Up to nine 5-week cycles
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Up to nine 4-week cycles

Palumbo A, et al. Blood. 2011;118:4519 4529.
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Continuous therapy vs. fixed
duration

Antonio Palumbo et al. JCO
doi:10 1200/JCO 2014 60 2466

Duration of therapy

Ongoing debate

Improves PFS, effect on OS not consistent

Increased toxicity, especially long term

Quality of life impact

Cost of care
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Conclusions

Ideal initial treatment is the combination of a
proteasome inhibitor and an IMiD
In older patients, frail patients, Len Dex is a
reasonable choice
Dose modifications should be done based on
patient age and frailty
Maintenance therapy is particularly relevant in
patients with high risk disease and those with
residual disease





Seer Data; Blood 125:410, 2015
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Durie et al. Lancet 







Daratumumab as Monotherapy for
Relapsed/Refractory Multiple Myeloma

Progression Free Survival

Usmani S, et al. Blood. 2016;128:37 44.

18%

10%

1%
2%
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,%
PR VGPR CR sCR

Median OS: 19.9 months

3%
CR or
better 13%

VGPR or
better

N = 148

Age should not be the sole determinant of frailty

Fit older patients should be referred for clinical trials and considered for
more intensive therapy, i.e. auto transplantation





All patients benefitted from auto transplant 
regardless of age with superior OS









Manifestations of WM Disease



Regimen ORR VGPR/CR TTP (mo)
Rituximab x 4 25 30% 0 5% 13
Rituximab x 8 40 45% 5 10% 16 22
Rituximab/thalidomide 70% 10% 30
Rituximab/cyclophosphamide
i.e. CHOP R, CVP R, CPR, CDR

70 80% 20 25% 30 36

Rituximab/nucleoside analogues
i.e. FR, FCR, CDA R

70 90% 20 30% 36 62

Rituximab/Proteasome Inhibitor
i.e. BDR, VR, CaRD

70 90% 20 40% 42 66

Rituximab/bendamustine 90% 30 40% 69
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Benda R DRC

% with AE All Gr >3 All Gr >3

Neutropenia 39 11 39 20
Thrombocytopenia 26 2 20 7
Nausea/Vomitting 9 2 7 0
Fever/Chills 5 0 3 0
Headache 2 0 4 0
Hypotension 2 0 3 1
Infections 19 5 15 3



Italian Study: FCR vs. Benda R
in previously treated WM

FCR Benda R
N= 37 50
ORR/Major RR 81% 80%
Median PFS 69 months 35 months
Discontinuation
due to toxicity

40% 38%

Secondary
Malignancies

32% 8%

Clinical Sequelae of
Rituximab Therapy in WM





MYD88



TAK1

NEMO

IKK IKK





Best Hemoglobin Response:
10.5 to 13.8; p<0.001

Best IgM Response:
3,520 to 880 mg/dL; p<0.001









Strategies to overcome
Intrinsic Resistance
to Ibrutinib in WM



TAK1 

TA
B2 TAB1 

IkB  

TAK1 

NEMO 

IKK  IKK  

TA
B2 TAB1 

IRAK1/4 kinase survival signaling remains intact in
WM cells from ibrutinib treated patients.



Combining of Novel IRAK1 inhibitor JH-X-119 with 
Ibrutinb Shows Synergism in MYD88 Mutated Cells

32



Venetoclax (ABT 199) enhances Ibrutinib killing
in CXCR4WT and CXCR4WHIM WM Cells.
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Phase I/II Study of ABT 199 in
Previously Treated WM

Approach to Frontline Therapy of
Symptomatic WM



Salvage Therapy of Symptomatic WM

Ibrutinib (560 mg/day) induced response in a
WM patient with Bing Neel Syndrome

Mason et al, BJH 2016
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AL Amyloidosis:  An Under-diagnosed Disorder

Shayna Sarosiek
Boston University Amyloidosis Center

Objectives

What is amyloidosis?

Types of amyloidosis

Diagnosis of AL amyloidosis

Presenting signs & symptoms

Approach to treatment and supportive care
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What is amyloidosis?

Misfolding of a precursor 
protein

Light chain, transthyretin, etc

Misfolded proteins 
aggregate and form amyloid 
fibrils 

Anti-parallel strands that form 
sheets

Deposit in organs and cause 
dysfunction

Mahmood, et al  Haematologica 2014

Types of Amyloidosis 

AL amyloidosis 

Most common in USA

Transthyretin (ATTR)

Wild-type TTR

Mutant TTR (hereditary)

Secondary

Other hereditary types

Fibrinogen,  Apolipoprotein A1 and A2, lysozyme, gelsolin 

**Consider ATTR 
amyloidosis in older patients 

with MGUS and cardiac 
amyloidosis
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AL Amyloidosis 

Rare disorder

~10 patients/million per year

Similar to Hodgkin’s lymphoma or CML

Poor prognosis

Overall survival is increasing

No recent change in early mortality

Wechalekar, et al  Haematologica 2015

Making the Diagnosis

Diverse presentation 

Fibrils can affect most organs 

Tissue specificity is poorly understood

Varied initial clinical presentation

Lousada, et al  Adv Ther 2015
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Making the Diagnosis in MGUS and SMM patients

**A patient with MGUS or smoldering multiple myeloma and…

Nephrotic syndrome 

Bilateral carpal tunnel syndrome

Heart failure

Peripheral neuropathy, especially in non-diabetic

Autonomic neuropathy 

Hepatomegaly

Macroglossia or periorbital bruising

Severe fatigue and weight loss

**Evaluate for 
signs/symptoms of organ 

dysfunction (including NT-
proBNP, albuminuria) during 
routine MGUS evaluations

Four steps for diagnosis of AL Amyloidosis

1. Demonstrate amyloid deposition

2. Type amyloid deposits

3. Assess for monoclonal disease

4. Determine the extent of organ involvement
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Four steps for diagnosis of AL Amyloidosis

1. Demonstrate amyloid deposition
2. Type amyloid deposits

3. Assess for monoclonal disease

4. Determine the extent of organ involvement

Demonstrate amyloid deposition by biopsy

Congo red stain,  Apple-green birefringence

Fat pad
aspirate (bedside, beneficial in coagulopathy)

biopsy (surgical)

Involved organ

kidney, heart, GI tract, tongue

Salivary gland

Wechalekar, et al  Lancet 2015
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Four steps for diagnosis of AL Amyloidosis

1. Demonstrate amyloid deposition

2. Type amyloid deposits
3. Assess for monoclonal disease

4. Determine the extent of organ involvement

Characterize the type of amyloid

Immunohistochemistry
Widely available

Low sensitivity in AL amyloidosis

Immunogold electron microscopy
Gold-labeled anti-fibril protein antibodies

Laser microdissection and mass spectrometry
Gold standard

Patel, et al J of Int Med 2015

Congo Red Stain ImmunohistochemistryApple-green birefringence

Amorphous pink material Immunoelectron microscopy

Falk Circulation 2011
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Four steps for diagnosis of AL Amyloidosis

1. Demonstrate amyloid deposition

2. Type amyloid deposits

3. Assess for monoclonal disease
4. Determine the extent of organ involvement

Assess for monoclonal disease

SIFE and UIFE

SPEP and UPEP

Serum Free Light Chains

Bone marrow biopsy (with cytogenetics and FISH)

Evaluate for MM, lymphoma, or other diseases  

**Typically modest plasma cell infiltrate 
on bone marrow (median 5-10%), 
>10% is poor prognostic marker

**t(11;14) may predict poor 
response to bortezomib

Bochtler, et al J Clin Oncol 2015
Kourelis, et al J Clin Oncol 2013
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Findings in AL amyloidosis compared to multiple myeloma 

>20% have no measurable M-spike

~50% produce light chain only

Lambda clone is more common 
than kappa (4:1)

Gertz Am J Hematol 2013

Four steps for diagnosis of AL Amyloidosis

1. Demonstrate amyloid deposition

2. Type amyloid deposits

3. Assess for monoclonal disease

4. Determine the extent of organ involvement
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Organ involvement

Kidney (common organ involved)

Heart (most common cause of morbidity and mortality)

Autonomic nervous system

Peripheral nervous system

GI tract

Soft tissue

Liver

Coagulopathy (Factor X deficiency)

Other organs

**Localized:  bronchial/lung, bladder, 
skin/subcutaneous, GI
-resection, radiation, or observation
-typically not treated with systemic therapy

Renal involvement

Nephrotic syndrome (edema, weight gain, foamy urine)
Majority have glomerular involvement

Creatinine often preserved until late stage

~10% have vascular or tubulointerstitial involvement without 
significant proteinuria

Often with rapidly worsening renal function

24 hour urine protein (BJ v. albuminuria)
24 hour urine >500mg (predominantly albumin)
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Cardiac involvement

Restrictive cardiomyopathy
dyspnea on exertion, peripheral edema, elevated JVP, ascites, syncope, congestive hepatomegaly

Typically preserved ejection fraction 

Low cardiac output seen in advanced disease or light chain toxicity

Cardiac imaging 

MRI (late gadolinium enhancement)

Technetium pyrophosphate scan – for ATTR cardiomyopathy

Cardiac involvement

Serum biomarkers
Troponin

NT-proBNP

EKG
low voltage, arrhythmia

Echocardiography
Wall thickening (IVSd)

Global longitudinal strain 

Falk Circulation 2005

Echo:  IVSd >12mm (no other cause)
or

NTproBNP >332 (with no renal failure)
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Cardiac involvement

Leading cause of morbidity and mortality

Revised staging system:
NT-proBNP >1800 pg/mL

Troponin-T >0.025 ng/mL

dFLC >180 mg/L

Median OS for Stages 1-4:  94.1, 40.3, 14, and 5.8 months

Very poor risk subgroup (NT-proBNP >8500 ng/L)

NT-pro BNP or BNP can be 
affected by renal function Kumar, et al J Clin Oncol 2012

Peripheral Nervous System Involvement

Rare to have only PNS involvement

Neuropathy
Loss of small fiber mediated sensation (heat v. cold) initially and progresses to motor involvement

Begins in feet, then progresses to hands

Symptoms:  paresthesias, pain, burning, numbness, motor deficits
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Autonomic Nervous System Involvement

Check orthostatic BP measurements

Lightheadedness/Syncope
Postural hypotension

Erectile Dysfunction 

GI symptoms:  diarrhea, constipation, early satiety

Soft tissue involvement

Macroglossia

Peri-orbital bruising

Submandibular/Salivary gland enlargement

Carpal tunnel syndrome

Nail dystrophy

Skin nodules

Claudication (jaw)

Bone/joint

Merlini, et al Blood 2013
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Gastrointestinal Involvement

Nausea/Vomiting

Abdominal pain 

Gastroparesis/early satiety

Difficulty swallowing

GERD

Malabsorption

Melena or bright red blood per rectum 

Biopsy verification with symptoms

Other organ involvement

Liver (hepatomegaly, elevated alk phos or GGT)

Coagulopathy (Factor X deficiency)

Spleen

Lungs

Other

Liver span >15cm (in the absence of heart failure)
or

Alk Phos >1.5 times upper limit of normal
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Treatment of systemic AL Amyloidosis 

Treatment of systemic AL Amyloidosis 

Goal:  suppress production of free light chains and remove amyloid deposits

Treatment differs from multiple myeloma 

Shorter therapy courses may be sufficient, treat 1-2 cycles beyond best hematologic 
response

Limited data on maintenance therapy

May not require induction therapy prior to ASCT
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Upfront treatment of systemic AL Amyloidosis 

High-dose melphalan and autologous stem cell transplantation

Cytoxan-bortezomib-dexamethasone (CyBorD)

Melphalan-dexamethasone +/- bortezomib (Mdex or BMDex)

**Adjust doses of dexamethasone 
based on organ involvement

ASCT outcomes in 
Myeloma v.  Amyloid

A.  Complete response

B.  Very Good Partial Response

C.  Partial response

D.  No Response

Dispenzieri Bone Marrow Transplant 2013
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Survival after HDM/ASCT

140 patients

Superior OS in those with CR or VGPR 

No significant difference

Median OS not reached

Worse OS in PR and NR

77 months and 50 months

No significant difference
Girnius J Clin Oncol 2013

HDM with Autologous Stem Cell Transplantation

Kastritis and Dimopoulos BJH 2015



10/31/2017

17

HDM with Autologous Stem Cell Transplantation

Kastritis and Dimopoulos BJH 2015

HDM with Autologous Stem Cell Transplantation

Landau, et al Leukemia 2017

Consider consolidation after transplant 
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HDM with Autologous Stem Cell Transplantation

Kastritis and Dimopoulos BJH 2015

Mortality lower in recent years

Selecting patients for transplant

Recommended transplant criteria
NTproBNP <5000 pg/mL

Troponin-T <0.06 ug/mL

EF >40-45%

Systolic blood pressure >90 mmHg

DLCO >50%

Gertz Bone Marrow Transplant 2013
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**Treatment for relapsed/refractory disease

Bortezomib/dex- SC, weekly, can worsen autonomic dysfunction and peripheral 
neuropathy

Carfilzomib- concern for cardiac toxicity, not typically used

Ixazomib/dex- in Phase III trials, seems to be well-tolerated

**Lenalidomide/dex- not typically used upfront, high risk of renal dysfunction, 
15mg recommended

Pomalidomide/dex- monitor for renal dysfunction

Daratumumab- recent case series, ongoing Phase II trial, monitor fluid status

Rituximab- consider in WM/LPL associated 

Supportive therapy
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Supportive therapy

Cardiac: 
Diuretics (+/- albumin)

Avoid digoxin, calcium channel blockers, and beta blockers

Limited data on the use of ICDs or VADs

**Consider heart transplant 
prior to treatment if needed

Supportive therapy

Orthostasis from ANS involvement
Midodrine for postural hypotension,  avoid florinef due to fluid overload

Compression stockings

Gastrointestinal
Assess for and treat bacterial overgrowth

Prokinetic agents or anti-diarrhea medications
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Assessment of response

Evaluation of hematologic response

Rapid response 

Evaluation of organ response

May occur over many months to years

**Organ function may worsen even in hematologic remission

Comenzo, et al  Leukemia 2012

Prevention/Removal of amyloid deposits to improve organ dysfunction

Doxycycline

Anti-SAP antibodies

NEOD001

PRONTO study, previously treated, stable plasma cell disease

VITAL study, upfront with CyBorD

Richards, et al NEJM 2015 
Liedtke, et al  ASH 2016
Gertz, et al J Clin Oncol 2016
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Summary

Accurate and early diagnosis is imperative, although difficult

Very high early mortality

Long-term outcomes are improving

Effective treatments available, many more in development

Monitor for adverse side effects not typically seen in multiple myeloma
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12

28 day cycles

After cycle 12, carfilzomib given on days 1, 2, 15, 16
After cycle 18, carfilzomib discontinued
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ITT Population (N=792)
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Intent-to-Treat Population (N=929)
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P P

Blood
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Expert Review of Pharmacology
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E Ld Ld

HR 0.73 (95% CI 0.60, 0.89); p=0.0014

Median PFS
(95% CI)

19.4 mos
(16.6, 22.2)

14.9 mos
(12.1, 17.2)

PFS benefit with E Ld was maintained over time (vs Ld):
Overall 27% reduction in the risk of disease progression or death
Relative improvement in PFS of 44% at 3 years

PFS benefit with E Ld was maintained over time (vs Ld):
Overall 27% reduction in the risk of disease progression or death
Relative improvement in PFS of 44% at 3 years
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Lonial et al, ASCO 2017

Blood
Blood
J Immunol
MAbs

Blood
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IKZF1/3

IKZF1/3
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Slow indolent relapse Aggressive relapse

+ Len maintenance - Len maintenance + Len maintenance - Len maintenance

Consider adding 
Ixazomib/Dex*

Consider Adding 
Elo/Dex*

* Increase len dose

Consider
Dara/Len/Dex

Consider
Elo/Len/Dex

Consider
Car/Len/Dex

Consider
Dara/Pom/Dex

Consider
Car/Pom/Dex

Consider
Dara/Len/Dex

Consider
Dara/Vel/Dex

Consider
Car/Pom/Dex

Car/Pan as second salvage if IMID used

Clinical Trial
Check if pt is t(11;14)
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Elderly’ish’ patient with
multiple myeloma

Case capsule IMS educational workshop, Washington D.C.

Saurabh Zanwar,
Research fellow, Mayo Clinic

History and presentation
A 69 year old lady presented with complaints of new onset back pain and
anemia in September 2009

Relevant past history:
Pulmonary embolism one and a half years back; treated with warfarin
for 6 months; thrombophilia work up was negative
History of fall twice one antecedent to the PE and again one year later
resulting in a pelvic fracture
Dyslipidemia, HTN, Hypothyroidism well controlled on medications
Osteopenia
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Baseline Evaluation

Hb 11.6 g/dL (dropped from 13.2
g/dL two months prior)

Sr. Calcium 9.6 mg/dL

Sr Creatinine: 0.9 mg/dL

Sr. albumin: 4 g/dL; LFTs: WNL

B2M: 3.84 ug/dL

Bone survey: L3 and T8
compression; fracture of Left 3rd rib

Serum M spike: 4 g/dL; Serum IgG
5460 mg/dL

SFLC: kappa: 18.4 mg/dL; lambda:
0.186 mg/dL; kappa:lambda ratio:
98.9

Bone marrow Bx: 70% plasma cells

FISH: t(11;14)noted; Conventional
cytogenetics: no abnormality

Diagnosis

Multiple myeloma standard risk
ISS stage II
Salmon Durie Stage IIA

ECOG 1 at presentation
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Any additional information that you would want prior to planning
therapy in this lady?

Evaluation of an elderly myeloma
Comprehensive geriatric assessment
Frailty index
Any form of validated geriatric assessment

Is geriatric assessment a part of your routine practice for elderly
myelomas?

What would you choose as a frontline therapy for
this patient?

She opted for treatment on a clinical trial of lenalidomide and on demand
dexamethasone in September 2009
She received lenalidomide without dexamethasone as part of the trial,
along with bisphophonates and coumadin
Her best response to lenalidomide was a partial response
Partial response was sustained till April of 2015 when she developed
biochemical progression with elevation of M spike to 2.1 g/dL from a nadir
of 1.2 g/dL
Dexamethasone was added at that time but the disease continued to
progress biochemically
Bone marrow evaluation showed 20% plasma cells with CSK1B gene
duplication along with t(11;14) on FISH
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What factors dictate treatment choice at relapse
for an elderly fit patient?

Asymptomatic progression, ECOG PS of 0 and no end organ damage
Options of combination chemotherapy (CyBorD), ASCT and available
clinical trials were discussed with the patient
She opted for Venetoclax (ABT 199) Dexamethasone as part of a clinical
trial in June 2015
Unfortunately she progressed biochemically within three months and was
taken off the trial in Aug 2015

Further therapy
She refused ASCT and opted for Cyclophosphamide Bortezomib
Dexamethasone (CyBorD) in Aug 2015

She completed 12 cycles in Aug 2016 with excellent tolerance and had a
partial response with M spike of 1.0 g/dl

She had no peripheral neuropathy at that time

Would you opt for any maintenance therapy in this patient at this point ?
If yes, with what ?
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Maintenance therapy
She was started on a two weekly bortezomib regimen which was well
tolerated
Serum M protein remained stable on maintenance bortezomib for 8
months
She had biochemical disease progression in April 2017

30% plasma cells in bone marrow
1q duplication on FISH with t(11;14)

She was started on Daratumumab Pomalidomide Dexamethasone in April
2017
She is tolerating the treatment well so far and has achieved a partial
response
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