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Activity Rationale and Purpose

The progress in the treatment of multiple myeloma has come about as a result of an increase in knowledge
about its pathogenesis, the availability of novel agents developed through clinical trials, autologous stem cell
transplantation, improved supportive care strategies and a better understanding of risk stratification. With the
list of available therapies for multiple myeloma rapidly expanding, there is a need for increased education on
the mechanism of action, toxicity profile and optimal sequencing of agents. With novel agents making their way
quickly into treatment recommendations and guidelines, providers need to stay current on risk stratification
strategies for multiple myeloma agents to provide patients with a balance of both efficacy and safety.
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The activity’s target audience will consist of nurse practitioners, clinical nurse specialists, advanced degree
nurses, and oncology and hematology nurses.
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Disclaimer

This activity has been designed to provide continuing education that is focused on specific objectives. In
selecting educational activities, clinicians should pay special attention to the relevance of those objectives
and the application to their particular needs. The intent of all Meniscus Educational Institute educational
opportunities is to provide learning that will improve patient care. Clinicians are encouraged to reflect on this
activity and its applicability to their own patient population.

The opinions expressed in this activity are those of the faculty and reviewers and do not represent an

endorsement by Meniscus Educational Institute of any specific therapeutics or approaches to diagnosis or
patient management.

Product Disclosure

This educational activity may contain discussion of published as well as investigational uses of agents that

are not approved by the US Food and Drug Administration. For additional information about approved uses,
including approved indications, contraindications, and warnings, please refer to the prescribing information for
each product.

How to Earn Credit
To access the learning assessment and evaluation form online, visit http://meded.hbrsd.com/

Statement of Credit: Participants who successfully complete this activity (including scoring of a minimum of
70% on the learning assessment and complete and submit the evaluation form with an E-mail address) will be
able to download a statement of credit.
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INTRODUCTION

As the official publication of the Advanced Practitioner Society for He-
matology and Oncology (APSHO), JADPRO is pleased to offer Part 2
of an accredited educational activity based on the recently concluded
APSHO Regional Lecture Series. Hosted in collaboration with major
cancer centers around the country, the APSHO Regional Lecture Se-
ries brought case-based didactic presentations and skills workshops to
advanced practitioners.

In the spirit of JADPRO, three accredited Grand Rounds articles by
Beth Eaby-Sandy, MSN, CRNP, OCN® (non-small cell lung cancer) and
Sandra Kurtin, PhDc, ANP-C, AOCN® (multiple myeloma and chronic
lymphocytic leukemia)—program chairs for the regional lecture se-
ries—offer the same practice-changing information and strategies for
advanced practitioners.

In this Grand Rounds article, program chair Sandra Kurtin gives a
comprehensive overview of the most recent developments in multiple
myeloma research from the 2016 American Society of Hematology
(ASH) Annual Meeting and clinical insight in the management of pa-
tients with this disease.

You can read Part 1in the March 2017 issue of JADPRO or online at
advancedpractitioner.com, and be sure to keep an eye out for Part 3 in
a future issue of JADPRO. Check out apsho.org/lectures for informa-
tion on registering for upcoming JADPRO Regional Lectures this year
at a location near you.

J Adv Pract Oncol 2017;8:365-377

J Adv Pract Oncol AdvancedPractitioner.com
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he clinical and scientific advances

relative to multiple myeloma (MM) in

the past decade have been staggering.

Myeloma is now the 14th most com-
mon malignancy in the United States, with an
estimated 30,330 new cases and 12,650 deaths in
2016 (Siegel, Miller, & Jemal, 2016). Multiple my-
eloma remains an incurable but highly treatable
disease. There were an estimated 95,688 MM sur-
vivors in the United States in 2013, with 48.5% of
them living more than 5 years (Siegel et al., 2016).
In 1975, the 5-year relative survival rate for MM
was 26.3% (Siegel et al., 2016). The median age
at diagnosis of MM is estimated to be between
63-69 years of age. For those diagnosed between
2006 and 2013, older patients (age > 65) had infe-
rior survival to younger patients (p < .01; Fonseca
et al,, 2016). The percentage of deaths in patients
receiving treatment within 1 year of newly diag-
nosed MM (NDMM) decreased from 67.2% in
2006 to 21.4% in 2012, and 86.1% survived 2 years
post-diagnosis in 2012 compared with 69.8% in
2006 (Fonseca et al., 2016).

The improvement in survival is attributed to
treatment with novel agents and was greatest for
patients treated after 2010 (Fonseca et al., 2016).
Ten new agents were approved for treatment of
MM between 2002 and 2016; four of them were
approved in 2015 alone, and there are many new
agents in clinical trials (Kazandjian & Landgren,
2016; Table 1). Among these newly approved
agents are the first monoclonal antibodies and his-
tone deacetylase inhibitors used in the treatment
of MM.

Improved understanding of the pathobiol-
ogy of MM has improved identification of novel
targets and pathways, which can be exploited for
therapeutic benefit. In addition, strategies for risk-
adapted treatment selection, enhanced diagnostic
technologies, techniques for mitigating disease
and treatment-related adverse events, and im-
provements in palliative and supportive care have
enhanced patient outcomes. None of this would be
possible without continued clinical trials.

The robust pace of discovery is reflected in the
many updated or newly developed practice guide-
lines (Table 2). A PubMed search using the terms
[multiple myeloma] AND [treatment] with adults,
English, humans, and the year 2016 retrieved 163

Table 1. National Comprehensive Cancer Network
(NCCN) Category 1 Regimens for the
Treatment of Multiple Myeloma (MM)

Newly diagnosed treatment-naive MM:
Transplant eligible

e Bortezomib/doxorubicin/dexamethasone

e Bortezomib/lenalidomide/dexamethasone
e Bortezomib/dexamethasone

e Lenalidomide/dexamethasone

e Bortezomib/thalidomide/dexamethasone

Newly diagnosed treatment-naive MM:
Transplant ineligible

e Bortezomib/lenalidomide/dexamethasone
e Lenalidomide/low-dose dexamethasone
Maintenance therapy

e Lenalidomide

Relapsed or relapsed/refractory MM?

e Bortezomib/dexamethasone

e Carfilzomib/dexamethasone

o Carfilzomib/lenalidomide/dexamethasone
e Daratumumab/bortezomib/dexamethasone
e Daratumumab/lenalidomide/dexamethasone
e Elotuzumab/lenalidomide/dexamethasone
e Ixazomib/lenalidomide/dexamethasone

e Lenalidomide/dexamethasone

e Pomalidomide/dexamethasone

e Bortezomib/liposomal dexamethasone

e Panobinostat/bortezomib/dexamethasone

Note. Information from NCCN (2017).

aConsider previous therapy and response, length of time

since last therapy, frailty, comorbidities, adverse-event
@rofile, finances, and patient preference. Y,

peer-reviewed journal articles. More than 200 ab-
stracts relevant to the diagnosis and treatment of
multiple myeloma were presented at the Ameri-
can Society of Hematology (ASH) Annual Meet-
ing in December 2016. Collectively, this almost
frenetic pace of discovery and dissemination of
clinical and scientific data presents a challenge
to hematology/oncology clinicians, MM patients,
and advocacy organizations. Considering that
MM represents only 1.8% of new cancer diagno-
ses (Siegel et al., 2016), the challenge to assimilate
and apply this information is particularly arduous
for health-care providers who do not specialize in
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Table 2. Recently Updated Multiple Myeloma Treatment Guidelines and Consensus Statements

Reference
NCCN (2017)

Kumar et al. (2016)
Palumbo et al. (2015)

Myeloma Working Group
Palumbo et al. (2014)

Ludwig et al. (2014)

@ajkumar et al. (2014)

Guidelines/consensus statement

National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology:
Multiple Myeloma, version 3, 2017

International Myeloma Working Group consensus criteria for response and minimal residual
disease assessment in multiple myeloma

Revised International Staging System for Multiple Myeloma: A Report From International

International Myeloma Working Group consensus statement for the management,
treatment, and supportive care of patients with myeloma not eligible for standard
autologous stem cell transplantation

International Myeloma Working Group recommendations for global myeloma care

International Myeloma Working Group updated criteria for the diagnosis of multiple myelomaj

MM or even hematologic malignancies. The goal
of this article is to summarize some of the key
findings from the ASH Annual Meeting and other
recently published literature using MM cases to
illustrate application.

SMOLDERING AND ASYMPTOMATIC
MULTIPLE MYELOMA
Case Study 1
Mr. G, a 69-year-old male, presented to his prima-
ry care provider with complaints of progressive
fatigue and low-back pain over a 6-month period.
He had never had any major illnesses and takes no
prescription medicines. He is an avid bicyclist but
has not been able to ride due to his symptoms.
Mr. G’s physical exam was unremarkable, ex-
cept for a slow gait due to his back pain. Initial
laboratory results showed no significant abnor-
malities, except for an elevated total protein level
(9.1 g/dL; range 6.4-8.3 g/dL), mild anemia (11.9
g/dL; range 13.5-17.5 g/dL), and borderline renal
insufficiency (creatinine clearance of 50 mL/min,
normal = 60 mL/min). Plain films of the lumbar
and sacral spine were obtained, showing degen-
erative changes and a compression deformity at
the L2 vertebra. A magnetic resonance imaging
(MRI) of the spine was ordered, showing soft-
tissue nodules within the T12, L2, and L3 verte-
brae. Additional laboratory testing was obtained,
showing an elevated immunoglobulin G (IgG)
level (3.2 g/dL). Serum protein electrophoresis
(SPEP) and serum free light chain (SFLC) assays
showed a kappa-restricted monoclonal IgG pro-
tein and an elevated kappa light chain level (934.4

mg/L; range 3.3-194 mg/L) and a kappa/lambda
ratio (k:A) of 60.83 (range 0.26-1.65). A bone mar-
row biopsy was performed, showing 12% kappa-
restricted plasma cells.

Discussion

Prior to the updated guidelines proposed by the
International Myeloma Working Group IMWG),
Mr. G would be classified as having smoldering
multiple myeloma (SMM; Rajkumar et al., 2014).
The presence of at least one lesion on MRI, along
with the diagnostic criteria for SMM, changes
the diagnosis to MM. Myeloma-defining events
(MDEs) incorporate the previous CRAB criteria
(hypercalcemia, renal dysfunction, anemia, and
bone lesions), denoting the presence of end-organ
damage but adding biomarkers that represent an
80% risk of progression to active myeloma within
2 years (Rajkumar, Landgren, & Mateos, 2015).
These biomarkers include the presence of > 1lesion
on MRI, clonal bone marrow plasma cells (BMPC)
> 60%, or an involved to uninvolved SFLC ratio
>100 (Rajkumar et al., 2014). Close monitoring for
attributes now considered to be MDEs will allow
for early diagnosis of active MM and prevention of
end-organ damage (Rajkumar et al., 2015).

The approach to treatment for patients with
high-risk SMM is less clear. Patients with high-
risk features should be monitored closely. An in-
crease in the serum monoclonal protein level by
at least 10% on two successive evaluations within
a 6-month period has been associated with a 65%
probability of disease progression in SMM (Sunda-
rarajan, Kumar, Korde, & Agarwal, 2016). Specific
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cytogenetic abnormalities, especially transloca-
tion t(4;14), 1q gain, and deletion 17p, have been
associated with a high risk of disease progression
(Sundararajan et al., 2016). Non-IgG, in particular
IgA SMM and the presence of immunoparesis, is
an additional feature that portends higher-risk
disease (Leng & Lentzsch, 2016).

The Mayo Clinic risk model for SMM cites
three factors associated with higher-risk disease:
1) M-protein = 3g/dL; 2) BMPC = 10%; and 3) a
Kk:A FLC of either < 0.1255 or = 8. These attributes
are associated with a median time to progression
(TTP) to active MM of 1.9 years (Kyle et al., 2007).

Two abstracts presented at the 2016 ASH An-
nual Meeting emphasize the role of clinical trials
in areas where there are not yet approved thera-
pies. Mateos et al. (2016) randomized 119 high-
risk SMM patients to 4 cycles of lenalidomide
(Revlimid; 25 mg, 21/28 days) and dexamethasone
(20 mg/day on days 1-4 and days 12-15), followed
by maintenance (lenalidomide at a dose of 10 mg/
day on days 1-21 of each 28-day cycle) for up to
2 years vs. observation (current standard of care).
The patients receiving treatment with lenalido-
mide/dexamethasone experienced a 57% reduc-
tion in the risk of death (hazard ratio [HR], 0.43;
95% confidence interval [CI] = 0.2-0.9; p = .02) at
a median follow-up of 75 months (range: 57-100
months), compared with the observation arm.

Additionally, there is a trend toward improved
overall survival (OS) in the treatment arm (86%)
vs. the observation arm (62%) at 72 months, al-
though the median OS has not been reached in
either group. More patients in the observation
arm progressed to active MM (86%, n = 53/62) vs.
the treatment arm (38%, n = 22/57). At the time
of disease progression, most patients were treated
with novel agents, with response rates similar to
those seen in trials for NDMM. The survival ben-
efit observed was independent of the classification
model used for defining high-risk SMM (Mateos
etal., 2016).

A second abstract with the objective of de-
termining progression-free survival (PFS) from
high-risk SMM to symptomatic MM evaluated
the standard dosing combination of lenalidomide/
dexamethasone plus elotuzumab (Empliciti; Gho-
brial et al., 2016). A subset of older patients (age
> 65) with high-risk cytogenetics were random-

ized to receive low-dose dexamethasone (20 mg
weekly). Both groups were given the option to
collect stem cells after 8 cycles or best response
and were then treated with maintenance therapy
consisting of elotuzumab (20 mg/kg) on day 1, in
combination with lenalidomide on days 1-21 of a
28-day cycle. A total of 34 of 39 patients were eval-
uable, with an overall response rate (ORR) of 71%,
including 9 very good partial responses (VGPR;
26%) and 15 partial responses (PR; 44%), with no
patients showing disease progression.

The treatment was well tolerated, with no
grade 4 toxicity and low rates of grade 3 toxic-
ity: hypophosphatemia (23%), neutropenia (8%),
infection (8%), anemia (3%), pulmonary embo-
lism (3%), rash (3%), and diarrhea (3%). Although
these trials provide promising results, with con-
sideration of cost, time required for treatment,
and potential for end-organ damage due to treat-
ment in a population that by definition does not
yet have this disease, recommendations are to
fully evaluate patients with SMM and continue to
enroll them into clinical trials to more fully evalu-
ate risk and benefit (Leng & Lentzsch, 2016).

RISK-ADAPTED

TREATMENT SELECTION

Despite all the progress made, perhaps one of the
greatest challenges is the simple fact that MM is
not one disease (Lonial & Nooka, 2016). Rather,
MM is a group of heterogeneous plasma cell ma-
lignancies with a continuum characterized by
variable tempos with intervals of response and
relapse (Figure). Until very recently, MM has
been considered a highly treatable but incurable
disease (Rajkumar & Kumar, 2016). Today, there
is hope that in selected NDMM patients who
achieve a rapid, deep, and sustained response
with no evidence of minimal residual disease
(MRD-), sustained over a period of years, a cure
may be possible (Barlogie et al., 2014; Katodritou,
Papadaki, Konstantinidou, & Terpos, 2016; Salem
& Ghobrial, 2015). Achieving these outcomes re-
quires emulation of clinical trials and tailoring
of therapy for the individual patient. The IMWG
has recently updated the response criteria to in-
corporate parameters for MRD status (Kumar et
al., 2016). Let’s look at some cases to illustrate
these concepts.
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( 1
Goals of care Clinical strategies
« Early identification of high-risk SMM « Surveillance for patients with MGUS or SMM
* Prevent end-organ damage in AMM * Risk-adapted treatment selection for patients with MDEs including
¢ Induce an early, deep, and sustained response disease profile, comorbidities, and fit vs. frail
¢ Achieve MRD- disease in NDMM « Consideration of clinical trials and evaluation for AHSCT eligibility
« Early identification of lack or loss ¢ Supportive and palliative care
of response ¢ Survivorship planning
* Limit end-organ damage and « Caregiver support
cumulative toxicity
¢ Maintain or improve QOL
Higher-risk
stable MM
c_J
Variable disease tempo (depth and duration of response)
Curera
Ad_vance_care plannln_g Continued survivorship care planning
. . Survivorship care planning . e .
Survivorship . e and supportive and palliative care End-of-life care
Supportive and palliative care L .
. Revisit advance care planning
Caregiver support
_ /

Figure. Multiple myeloma continuum of care. SMM = smoldering multiple myeloma; AMM = asymptom-
atic multiple myeloma; MRD- = minimal residual disease-negative; NDMM = newly diagnosed multiple
myeloma; QOL = quality of life; MGUS = monoclonal gammopathy of uncertain significance; MDEs = my-
eloma-defining events; AHSCT = autologous hematopoietic stem cell transplantation; —— = transition
point; BCR = biochemical relapse; RRMM = relapsed/refractory multiple myeloma; MRRMM = multiple
relapsed/refractory multiple myeloma; RMM = refractory multiple myeloma; PCL = plasma cell leukemia.

Case Study 2a

A 47-year-old divorced female presents with IgA
lambda NDMM, revised International Staging
System (R-ISS) stage II, with t(11;14), a compres-
sion fracture at the T12 vertebra, and widespread
lytic lesions. Comorbidities are poorly controlled
insulin-dependent diabetes, obesity, sedentary
lifestyle, current smoker, diabetic neuropathy, and
a history of a provoked deep-vein thrombosis fol-
lowing hysterectomy. The patient lives alone and
is currently on disability.

Case Study 2b

A 64-year-old male presents with IgGkappaNDMM,
R-ISS stage I1I (lactate dehydrogenase [LDH] > up-
per limit of normal [ULN]), fluorescence in situ hy-
bridization (FISH)-detected t(14;16), del(17p), and
hyperdiploidy. Comorbidities are atrial fibrillation,
coronary artery disease with a three-vessel bypass,
congestive heart failure, and chronic renal insuffi-
ciency (creatinine clearance [CrCl] = 40 mL/min).
The patient lives with his wife and has two adult
children and three grandchildren living out of town.

Case Study 2c

A 70-year-old male presents with NDMM, kappa
light chain disease. He has FISH-detected t(4;14),
with normal albumin, 32 microglobulin, and LDH.
He has R-ISS stage I disease. Comorbidities are
seasonal allergies and benign prostatic hypertro-
phy. The patient is an avid tennis player and lives
with his partner in an active adult retirement com-
munity. The patient has no children.

Discussion

These cases illustrate the diversity of patients with
NDMM. Risk stratification in treatment selection
requires consideration of MM attributes as well as
the attributes of the individual patient. The first
step is to fully characterize each patient’s disease
and establish transplant eligibility.

When considering transplant eligibility, the
first consideration in most health-care profession-
als’ minds is age. However, comorbidities, fitness,
and caregiver support are critical considerations.
Patient 2a, although young, has complex and
poorly controlled comorbidities and continues to
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engage in habits detrimental to her health. In ad-
dition, she has limited support. She would not be
an ideal candidate for a stem cell transplant (SCT).
On the other hand, patient 2c¢, although at the up-
per limit of age for SCT, is in good physical health
other than the MM and has excellent support. Pa-
tient 2b could also be considered for SCT; howev-
er, he will require careful monitoring of his heart
disease to avoid adverse events that may exclude
this treatment option. Based on the elevated LDH
at baseline, he is considered to have higher-risk
disease (Yuan et al., 2016).

Each of these patients has attributes of disease
that hold prognostic and clinical significance. Pa-
tient 2a is young and has low-risk disease; how-
ever, given her general health and social situation,
she is not an ideal candidate for SCT.

Patient 2b has high-risk disease based on the
t(14;16) and del(17p), both representing high-risk
disease. He has a significant cardiac history and
renal insufficiency, which will need consideration
in selecting his treatment, but he would be eligible
for SCT. He also has an LDH that is above the ULN.

Elevated serum LDH is a new addition to risk
stratification for MM, recently added to the R-ISS
(Palumbo et al., 2015). In a study of 107 older (age
> 60 years) MM patients, LDH level correlated
with median OS (52.5 * 6.9 months in normal LDH
group, 15.5 + 5.2 months in elevated LDH group
[p < .001]). Similarly, median PFS differed in the
two groups (24.0 * 3.5 months in normal LDH,
12.0 * 10.5 months in elevated LDH group [p =
.008)). Multiple factors analysis showed that LDH
was an independent prognostic factor of elderly
MM, validating the addition of this measure to the
R-ISS. Median OS based on R-ISS varies by stage
with the addition of LDH and FISH high-risk fea-
tures (Jimenez-Zepeda et al., 2016; Palumbo et al.,
2015; Yuan et al., 2016). Importantly, the ULN for
LDH varies by individual lab and must be evalu-
ated within this context.

Patient 2c, the oldest in the group, is fit, yet he
carries the t(4;14), which places him in a higher-
risk group and has clinical implications, namely
the use of bortezomib (Velcade)-based therapies
(Weinhold et al., 2016). He has good social support
and would be an ideal candidate for SCT. Chrono-
logic age, although important, should not be the
only consideration for transplant eligibility. The

t(4;14) implies intermediate risk with implications
for not only induction therapy, but perhaps main-
tenance therapy (Lipe, Vukas, & Mikhael, 2016).

RELAPSED, RELAPSED/
REFRACTORY, AND REFRACTORY
MULTIPLE MYELOMA

Relapse is inevitable for most patients with MM.
The time to relapse is highly variable; however,
each relapse is characterized by a shorter dura-
tion and lower depth of response, explaining the
emphasis on maximizing outcomes in NDMM
(Figure). Fortunately, achievements in the basic
science and clinical trials enrollment that have
generated results leading to approval of new ther-
apies, including many with novel mechanisms of
action, hold great promise for the patient with re-
lapsed/refractory MM (RRMM; Table 1). As with
most cancer trials, novel agents must be tested in
the relapsed or relapsed/refractory setting. Once
approved, newer agents are studied in combina-
tion and in earlier-stage disease. This paradigm
is clear in the recent trials in MM, some of which
have practice-changing implications.

Perhaps one of the most exciting develop-
ments is the introduction of monoclonal antibod-
ies into the treatment of MM. Like the changes to
the natural history of non-Hodgkin lymphoma,
with the introduction of anti-CD20 monoclonal
antibodies (MoAbs), there is hope that MoAbs
represent a therapeutic class in MM, with novel
targets and without overlapping adverse events
and toxicity profiles compared with established
MM agents. Monoclonal antibodies that are used
across diagnoses are associated with hypersensi-
tivity reaction (Palumbo et al., 2016; Thanendrara-
jan et al., 2016; Weisel, 2016). Premedication, close
monitoring for the first infusions, and prompt in-
terventions for signs and symptoms of hypersen-
sitivity reactions have been proven to effectively
mitigate the severity of these reactions and, in
most cases, allow for continued treatment (Bou-
dreault, Touzeau, & Moreau, 2017; Colson, 2015;
Costello, 2017; Gallimore, 2016; Hofmeister & Lo-
nial, 2016).

What is unknown now are the long-term out-
comes in patients treated with these novel agents.
Importantly, daratumumab (Darzalex), an anti-
CD38 antibody, has activity as a single agent or in
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combination with other novel agents and has been
studied in patients receiving multiple lines of ther-
apy (Costello, 2017; Palumbo et al., 2016). A phase
I11 trial randomizing 498 patients with relapsed or
relapsed and refractory multiple myeloma (CAS-
TOR trial) to receive standard-dose bortezomib/
dexamethasone alone vs. bortezomib/dexametha-
sone in combination with daratumumab showed
significantly improved PFS (7.16 months without
daratumumab vs. not reached with daratumumab,
p < .0001), TTP (7.29 months vs. not reached, re-
spectively, p < .0001), and ORR (63% vs. 83%, re-
spectively, p <.0001). Infusion reactions did occur
with daratumumab; most were reported during
the first infusion and were grade 1 to 2.

A phase III study (POLLUX trial) evaluating
daratumumab in combination with lenalidomide
and dexamethasone randomized 569 MM patients
to receive daratumumab, lenalidomide, and dexa-
methasone or lenalidomide and dexamethasone
alone. The triple-drug combination was associ-
ated with a 63% reduction in the risk of disease
progression or death at 13.5 months of follow-up
(p < .0001; Dimopoulos et al., 2016). Addition of
daratumumab also significantly increased ORR
compared with lenalidomide and dexamethasone
alone: complete response (CR) rates or better
were 43% vs. 19%, respectively (p < .0001), where-
as VGPR rates or better were seen in 76% vs. 44%,
respectively (p < .0001; Dimopoulos et al., 2016).
No significant differences in adverse-event pro-
files compared with established trials were noted.

The primary difficulty in administering da-
ratumumab-containing regimens is the time re-
quired for infusion. Subcutaneous (SC) delivery of
daratumumab is being tested in combination with
the recombinant human hyaluronidase enzyme
(rHuPH20) to facilitate systemic absorption of the
SC infusion into the abdominal wall.

The PAVO study evaluated two doses of dara-
tumumab (DARA)-PH20 to determine which dose
would achieve systemic concentrations most simi-
lar to that which is achieved with intravenous (IV)
administration (Usmani et al., 2016). The 1,800-
mg dose given in 90 mL over 30 min, via a syringe
pump at rotating sites on the abdomen, was se-
lected for phase II of this study based on toler-
ability and efficacy in this highly pretreated popu-
lation (n = 17, median of 4 prior lines of therapy

[range 2-7]; prior autologous stem cell transplant
[ASCT], 76%; proteasome inhibitor [PI]-refrac-
tory only, 6%; immunomodulatory drug [IMiD]-
refractory only, 12%; double refractory to PI and
IMiD, 65%). The toxicity profile was like that of IV
daratumumab. The ORR rate was 41% (3 VGPRs, 4
PRs), with a median time to response of 4 weeks
(range 4-8 weeks).

Elotuzumab, which has a very different mech-
anism of action, targeting the signaling lymphocyt-
ic activation molecule family member 7 (SLAMF7)
and inducing natural killer cell death and anti-
body-dependent cell-mediated cytotoxicity, is not
active as a single agent but holds great promise in
combination with other novel agents by activating
elements of the immune response and microen-
vironment (Boudreault et al., 2017; Weisel, 2016).
Combination trials using elotuzumab with lenalid-
omide and dexamethasone in SMM have been re-
cently published (Ghobrial et al., 2016).

A phase II trial randomized 150 RRMM pa-
tients to elotuzumab, bortezomib, and dexametha-
sone (EBd) vs. bortezomib and dexamethasone (Bd,
n = 77) or Bd (n = 75). Very good partial response
or better occurred in 36% of patients (EBd) vs. 27%
(Bd). In patients with RRMM, elotuzumab appears
to provide clinical benefit without added clinically
significant toxicity when combined with Bd vs. Bd
alone. Discontinuation of therapy in the overall pop-
ulation was mostly due to disease progression (57%;
Jakubowiak et al,, 2016). It is conceivable that we
will see combinations of novel agents with MoAbs
moving into the front-line setting (Hofmeister & Lo-
nial, 2016). In addition, there are several monoclo-
nal antibodies, immune-mediating agents, and tar-
geted therapies currently in clinical trials (Table 3).

THE ROAD AHEAD

It is widely accepted that MM is a multiclonal
malignancy at the time of diagnosis with in-
traclonal variability across individual patients
(Brioli, Melchor, Cavo, & Morgan, 2014; Keats et
al., 2012). Therefore, the MM profile for an in-
dividual patient will likely vary over time with
acquired genetic instability (Manier et al., 2016;
Shay, Hazlehurst, & Lynch, 2016). Investigating
the effect of therapeutic intervention on genetic
instability, particularly with alkylating agents,
will be needed.
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Table 3. Selected Phase II/1ll Clinical Trials Using New Class/Target for the Treatment of Multiple Myeloma

Drug (class) Study

Venetoclax
(BCL-2 inhibitor)

Nivolumab
(PD-1 inhibitor; MoAb)

Isatuximab
(SAR650984; anti-CD38;
MoAb)

(NCT02283775)

Pembrolizumab
(PD-1 inhibitor; MoAb)

Phase 2 multicenter study of anti-PD-1 during a lymphopenic state after 1l
HDT/ASCT for MM (NCT02331368)
Pembrolizumab in MM patients with residual disease

BRAF/MEK inhibition in relapsed/refractory MM (NCT02834364) 1

Encorafenib and

binimetinib

(BRAF/MEK inhibitors)

Ibrutinib

(BTK inhibitor) subjects with relapsed/refractory MM
CART-19

(CAR-T)

Selinexor

(XPOT1 inhibitor; SINE)

Dendritic cell vaccine
(vaccine)

Study evaluating venetoclax in MM subjects who are receiving bortezomib and 1l
dexamethasone as standard therapy (NCT02755597)

Study of combinations of nivolumab, elotuzumab, pomalidomide and 1l
dexamethasone in MM (NCT02726581)

SAR650984 in combination with pomalidomide and dexamethasone 1

Study of lenalidomide and dexamethasone with or without pembrolizumab in 1
participants with newly diagnosed treatment-naive MM (NCT02579863)

Study of pomalidomide and low-dose dexamethasone with or without
pembrolizumab in refractory or relapsed/refractory MM (NCT02579863)

Study of ibrutinib in combination with bortezomib and dexamethasone in 1

CART-19 post-ASCT for MM (NCT02794246) Il

Selinexor treatment of refractory myeloma (NCT02336815) 1

Dendritic cell/myeloma fusion vaccine for MM (NCT02728102) 1l

Phase

Note. MM = multiple myeloma; BCL-2 = B-cell lymphoma 2; PD-1 = programmed cell death protein 1, MoAb =
monoclonal antibody; HDT = high-dose therapy; ASCT = autologous stem cell transplant; BTK = Bruton tyrosine
kinase; CAR = chimeric antigen receptor. Information from Kazandjian & Landgren (2016); Laubach, Paba Prada,

\Richardson, & Longo (2017).

J

For many patients, multiple pathways are de-
regulated, mutation prevalence increases with
disease progression, and the number of adverse
markers has an additive effect on OS (Boyd et
al., 2012; Kuiper et al., 2015). Gene-expression
profiling with mutational testing, evaluation of
MRD- status with a goal to achieve 10 depth of
response using 8 color flow cytometry on bone
marrow samples, and continued tandem tissue
banking in conjunction with therapeutic trials
will be necessary to continue to find actionable
targets, identify patients who will benefit most
from treatment, and make the science count for
these patients. Offering advance care planning,
supportive and palliative care, and caregiver sup-
port remain critical to quality of life and balanc-
ing the promise of science with the complex and
long-term treatment necessary for the patient
with MM.

Disclosure

Ms. Kurtin has served as a consultant for Amgen,
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