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Doctor, I have never heard of 
this before

SEER Cancer Stat Facts: Myeloma. National Cancer Institute. Bethesda, MD, http://seer.cancer.gov/statfacts/html/mulmy.html



Effects of Myeloma and 
Common Symptoms

Multiple Myeloma Symptoms, Side Effects, and Complications. https://themmrf.org/multiple-myeloma/symptoms-side-effects-and-complications/. 
Accessed February 19, 2019.

Campbell K. Nurs Times. 2014;110:12.
Kyle R et al. Mayo Clin Proc. 2003;78:21.

About 10% to 20% of patients with 
newly diagnosed myeloma do

not have any symptoms.

Low blood counts

• Weakness
• Fatigue
• Infection

Decreased kidney
function

Weakness

Bone damage Bone pain

Bone turnover
• Loss of appetite
• Weight loss



We have a simple biomarker



But it not always bad news



• Underlying plasma cell 
proliferative disorder 

• AND ≥1 myeloma-defining 
events

• ≥1 CRAB* feature

• Clonal plasma cells in BM ≥60%

• Serum free light chain ratio ≥100

• >1 MRI focal lesion

• M protein ≥3 g/dL (serum) or 
≥500 mg/
24 hrs (urine)

• Clonal plasma cells in BM 
≥10%–60%

• No myeloma-defining events

• M protein <3 g/dL

• Clonal plasma cells in 
BM <10%

• No myeloma-defining 
events

*C: Calcium elevation (>11 mg/dL or >1 mg/dL higher than ULN)
R: Renal insufficiency (creatinine clearance <40 mL/min or serum creatinine >2 mg/dL)
A: Anemia (Hb <10 g/dL or 2 g/dL < normal)
B: Bone disease (≥1 lytic lesions on skeletal radiography, CT, or PET-CT)

Rajkumar SV et al. Lancet Oncol. 2014;15:e538. 

MGUS Smoldering Myeloma Multiple Myeloma

10% risk of 
progression/year to 

active myeloma

1% risk of 
progression/year to
multiple myeloma or 

related conditions

How long have I had this?



What is the critical event?

7
Palumbo A et al. N Engl J Med. 2011;364(11):1046-1060. 

Adapted with permission from XXX.

MGUS: monoclonal gammopathy of undetermined significance 



Diagnosing Myeloma: We do a lot of 
tests!

• Number of red blood cells, white blood cells, and platelets

• Measure levels of albumin, calcium, lactate 
dehydrogenase (LDH), blood urea nitrogen (BUN), 
and creatinine. Assess function of kidney, liver, and 
bone status and the extent of disease.

• Determine the level of a protein that 
indicates the presence/extent of MM 
and kidney function

• Identify the type of abnormal antibody proteins

• Detect the presence and level 
of M protein

• Freelite® test measures light chains (kappa or lambda)

CBC, complete blood count; CMP, complete metabolic panel; B2M; beta-2 microglobulin; SPEP, serum protein electrophoresis;

IFE, immunofixation electrophoresis; SFLC, serum free light chain assay

Blood tests
CBC

CMP

B2M

SPEP

IFE

SFLC



Types of Monoclonal Protein 
(M Protein) in Multiple Myeloma

Light chain only

• Also known as Bence
Jones protein

• 20% of all myeloma 
cases

• Renal failure more 
common in light chain 
multiple myeloma; 
creatinine >2 mg/dL in 
1/3 of cases

Non-secretory

• No monoclonal protein 
present 

• 3% of cases of multiple 
myeloma

Intact immunoglobulin

• For example:

• IgG+kappa

• IgG+lambda

• IgA+kappa

• IgA+lambda

• etc…

• 80% of myeloma cases



We still need to refrigerate the 
urine

UPEP, urine protein electrophoresis

Urine tests • Detect Bence Jones 
proteins (otherwise 
known as myeloma 
light chains)

• Determine the presence 
and levels of M protein 
and Bence Jones protein

24-hr Urine 
Analysis

UPEP



Diagnosing Myeloma: 
Imaging Tests

X-ray MRI CT scan PET scan

Conventional x-rays reveal 
punched-out lytic lesions, 

osteoporosis, or fractures in 75% 
of patients. 

MRI and PET/CT appear to be more sensitive (85%) than skeletal x-rays
for the detection of small lytic bone lesions.

Assess changes in the bone structure and determine 
the number and size of tumors in the bone



Diagnosing Myeloma: 
Bone Marrow Tests

Karyotyping

FISH (fluorescence 
in situ hybridization)

Myeloma cell

Chromosome

Jamshidi needle

Bone marrow

Skin

Hip bone

Bone marrow 
aspiration and 

biopsy

Conventional 
cytogenetic analysis



2005

R-ISS Stage Criteria

I
ISS stage I and standard-risk CA by iFISH and 
normal LDH

II Not R-ISS stage I or III

III
ISS stage III and either high-risk CA by iFISH or 
high LDH

B2M; beta-2 microglobulin; ISS, International Staging System; LDH, lactate dehydrogenase; CA. chromosomal abnormality; 

iFISH, interphase fluorescent in situ hybridization.

Durie BGM, Salmon SE. Cancer. 1975;36:842.

Greipp PR et al. J Clin Oncol. 2005;23:3412.

Palumbo A et al. J Clin Oncol. 2015;33:2863.

1975

2015

Durie-Salmon
Staging System

Revised 
International

Staging System

International
Staging System

• Myeloma cell mass, hemoglobin, calcium, bone health, 
M protein, and Bence-Jones protein

• Stages I, II, or III
• Subclassification A or B (based on renal function)

• B2M and albumin
• Stages I, II, or III

• ISS and LDH, and detection of CA 
by FISH

• High-risk CA by FISH:
− del(17p) 
− t(4;14)
− t(14;16)

• Stages I, II, or III

Doctor: how long do I have?



How aggressive is my myeloma?

Based on the Updated Mayo Stratification of Myeloma and Risk-Adapted Therapy (mSMART) Consensus Guidelines 2013
aTrisomies may ameliorate; bBy FISH or equivalent method; cCut-offs vary; dt(11;14) may be associated with plasma cell leukemia
Mikhael JR et al. Mayo Clin Proc. 2013;88:360.

Currently cannot predict with great certainty all high-risk patients.

High Risk
• High-risk genetic abnormalitiesa,b

− t(4;14)

− t(14;16)

− t(14;20)

− Del 17p

− p53 mutation

− Gain 1q

• RISS Stage 3

• High plasma cell S-phasec

• GEP: high-risk signature

• Double-hit myeloma: any two high-risk 
genetic abnormalities

• Triple-hit myeloma: three or more high-
risk genetic abnormalities

Standard Riska

• All others including:

− Trisomies

− t(11;14)d

− t(6;14)



Clasts strike and blasts on strike 



Overview of Treatment 
Approach

MGUS

Close monitoring 
(observation)

SMM

Close monitoring (observation)

If high risk: 
possible myeloma drugs
(as part of a clinical trial)

Active myeloma

Initial therapy
• Myeloma drugs
• High-dose chemotherapy/stem cell 

transplantation (option, if possible)
Maintenance option
Therapies for relapsed/
refractory myeloma

If bone loss: 
bisphosphonates

Bone loss: bisphosphonates
+ 

other supportive treatments

Clinical trial participation should be considered.



1962 1983 1986 1996 2012

Evolution of Multiple Myeloma Treatment: 
12 New Drugs Approved in ≤15 Years 

1984 2003 2006 2007

VAD, vincristine, doxorubicin, dexamethasone; IMiD, immunomodulatory drug; HDAC, histone deacetylase.

2013

Chemotherapy

Steroid Transplant 

IMiD

Bone supportProteasome inhibitor 

HDAC inhibitor

2015

Conventional Therapy Novel Therapy

Bisphosphonates
Melphalan 

and prednisone

VAD 

High-dose 
dexamethasone

High-dose 
chemotherapy with 

autologous stem cell 
support Kyprolis

High-dose melphalan 

High-dose 
chemotherapy with 
autologous bone 

marrow transplant

Velcade

Thalomid

Revlimid 

Doxil

Pomalyst

Farydak

Ninlaro

2016

Empliciti

Darzalex

Monoclonal antibody

Xgeva



“Empericism” has ruled



The immune system is powerful

Immunomodulatory drugs



The cellular chamber of 
doom



A New Era



Relapse/ 
progression

The dilemma of a chronic disease: 
treat forever?

MaintenanceConsolidationInduction
Eligible for 
stem cell  

transplant? 
Induction +/- maintenance

Yes

No

Diagnosis of active 
multiple myeloma

R
is

k 
st

ra
ti

fi
ca

ti
o

n

Response assessment and risk stratification

Rajkumar SV. Am J Hematol. 2016; 91:719-734.

Stem cell 
collection



Aim Deeper?

Poon ML, Chng WJ. Cancer Ther. 2008;6:275.
Mailankody S et al. Nat Rev Clin Oncol. 2015;12:286. 

Talk to your doctor about types of tests available in your area.

At diagnosis
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Current Treatment Approaches: 
Active Myeloma

YES NO

Is the patient a candidate for an autologous stem cell transplant?

Supportive care

High-dose chemotherapy (melphalan) 
and autologous transplant

• Any of the regimens listed for transplant 
candidates

• 2-drug regimen, particularly for patients 
with health/side effect concerns

• Clinical trial

Consolidation/maintenance

Stem cell collection and storage

3–4 cycles of therapy (induction)
• 3-drug regimens (generally preferred): 

RVD, VCD, IRD, KRD
• Clinical trial



What do we transplant ?
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CML Other
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Other
Cancer

Non-
Malig

Disease

Allogeneic (N=6,672)

Autologous (N=10,302))

HSCT = hematopoietic stem cell transplant; NHL = non-Hodgkins lymphoma; AML = acute myelongenous
leukemia; HD = Hodgkin’s disease; ALL = acute lymphocyte leukemia; MDS/MPD=myelodysplastic
syndrome/myelopodiferative disorder; CML = chronic myelogenous leukemia.



Treatment Sequence for Active 
Myeloma: NCCN Recommendations

*Category 1 recommendation; based on high-level evidence, there is uniform consensus that the intervention is appropriate.
†Kyprolis and Ninlaro are not yet approved as frontline therapies.

National Comprehensive Cancer Network. The NCCN Clinical Practice Guidelines in Oncology Multiple Myeloma (Version 2.2019).
http://www.nccn.org/. Accessed February 19, 2019.

Induction

Consolidation

Post 
Consolidation/Maintenance

Rescue

Clinical trial
SCT

• Kyprolis combinations
• Adding mAbs

• “More” induction
• Lenalidomide (2 months)

• Combinations

• Novel mAbs: isatuximab…
• Newer HDACs
• PD/PDL-1 inhibitors
• Multiple small molecules

NewNow

Clinical trial
Vel/dex*
Vel/Cy/dex
Rev/Vel/dex
Kyp/dex*

Kyp/Rev/dex*
Darzalex
Dar/Vel/dex*
Dar/Rev/dex*
Emp/Rev/dex*

Nin/Rev/dex*
Rev/dex*
Pom/dex*
Pom/Vel/dex
Pom/Kyp/dex

Clinical trial 
Revlimid*

Observation
Velcade

Clinical trial
Vel/Cy/dex
Vel/Dox/dex*
Rev/Vel/dex*

Vel/Thal/dex*
Kyp/Rev/dex†

Nin/Rev/dex†

Vel/dex*

Rev/dex*
Darz/Vel/MP*
Cy/Rev/dex



Improved Survival in the Era of 
Novel Therapies

*Dotted lines represent 95% confidence intervals; NR=not reached. 
Kumar SK et al. Leukemia. 2014;28:1122-1128

OS by Year of Diagnosis Consistent Improvement in OS Over Time

Diagnosed 
2001–2005

(n=477)

Diagnosed 
2006–2010

(n=561)

Median (95% CI) OS: 
6.1 years (5.0, NR) for recent cohort vs 
4.6 years (4.1, 5.2) for earlier cohort (P=0.002)

1-Year OS*

5-Year OS*



Even the old are getting older!

Kumar SK et al. Leukemia. 2014;28:1122-1128

Overall Survival Among Patients >65 Years

Diagnosed 
2001–2005

Diagnosed 
2006–2010

Overall Survival Among Patients >75 Years

Diagnosed 
2006–2010

Diagnosed 
2001–2005

Median (95% CI) OS: 
5 years (4.1, NR) for recent cohort vs 
3.2 years (2.4, 3.8) for earlier cohort



But We Still Have Much to Do

Lenalidomide and Bortezomib Refractory Disease



An Abundance of Riches Continues

PLD, peglylated liposomal doxorubicin; IMiD, immunomodulatory drug; HDAC, histone 

deacetylase; KSP, kinesin spindle protein, SINE, selective inhibitor of nuclear export

*Not yet FDA-approved; only available in clinical trials
†Treatments studied in MMRC trials
‡FDA-approved for a non-MM indication

Novel Therapies and Immunotherapy

20122003 2006 2007 2013 2015 2019+

Doxil

Kyprolis

Velcade

Thalomid

Revlimid

Pomalyst

Farydak Isatuximab*†

Nivolumab‡

Vaccines*

Ninlaro

Darzalex

Empliciti

Pembrolizumab‡

Dinaciclib*

CAR-T*

Oprozomib*

Proteasome inhibitor 

IMiD

Chemotherapy

Vaccines

Adoptive T cell therapy Checkpoint inhibitors

HDAC inhibitor Monoclonal antibody SINE

CDK inhibitor

Venetoclax‡

Atezolizumab†‡

Bcl-2 inhibitor

Anti-BCMA antibodies
GSK2857916, AMG 224Xgeva

Bone support

2018

Selinexor*†



Novel Immunotherapeutics

Paola Neri et al. Clin Cancer Res 2016;22:5959-5965



Types of Monoclonal Antibodies

Naked

• Nothing is attached

Drug conjugates

• A toxin or radioactive 
isotope is attached 

Bispecific

T cell

BiTE

Target Antigen
(CD33, CD19, etc)

MM 
Cell

• Engineered so that one end 
binds to MM cell, the other end 
binds to killer T cell



CellularTherapy

Natural T cell with T-cell receptor
(TCR)

• Needs a jump start to target and 
kill MM cells

Engineered T cell with 
chimeric antigen receptor (CAR)

• Homing beacon built in to target 
and kill MM cells!

Engineered
MM cell seeker



CAR-T Cells



Cellular therapy for cancer

Presented By Adam Cohen at 2018 ASCO Annual Meeting



Already ready for the Next Leap?



Lohr et al Cancer Cell 2014; 25:91-101

Surrender our AK47s and 
becoming snipers? 



An Era of Blockbusters



Innovative Trial Designs

• Allow researchers to study several 
treatments at once

• Make effective, highly targeted, new 
drugs available more quickly

• Individualize treatments to these 
patients based on their specific genetic 
blueprint 

• Combine information about the biology 
of myeloma with new treatments

• Enrolls patients indefinitely
• New treatments can be added, as they 

become available

Umbrella/Platform
Trials

• Tests the effects of one drug on a 
specific genetic mutation in all tumor 
types

• Potential to increase the number of 
patients who are eligible

• Only one genetic assay required for 
screening patients

• Evaluates which potential indications for 
a drug would be good candidates for 
larger trials (although, the FDA 
considers drug efficacy in basket trials 
as adequate for approval)

Basket/Bucket 
Trials



And there are tides



*So Far Possible in Infection and Cancer

The Goal: Cure?*
T
u
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r 
V
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Time →

Ineffective treatment

High-Dose Therapy

Alkylators

Dexamethasone

From plasma cell 

biology to biology of 

myeloma?

Limit of

detection



Conclusions

• Treatment of myeloma has evolved quickly over the past 
decade, due to:

– Better understanding of disease biology

– New agents and use of combinations that gives rise to deep 
responses 

• Goal of first-line therapy is deep response by using triplet 
combinations, ASCT and maintenance

• At relapse, multidrug combinations incorporating new agents 
are further improving outcomes



Questions?


