Treatment of Newly Diagnosed
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Introduction

The past decade has witnessed a revolution in the
treatment of multiple myeloma as a result of intro-
duction of several new effective drugs, which in
conjunction with increased use of autologous stem
cell transplantation and improved supportive care
strategies have resulted in significantly improved
survival outcomes for these patients. The survival
of patients with myeloma has more than doubled
in the past decade, a success story unparalleled by
any other cancer. In addition to the improved
armamentarium of therapeutic options, there has
been a better understanding of the basic disease
biology as well as the heterogeneity seen in the
disease, in particular the genetic heterogeneity.
This has led to development of risk stratifications
systems that is increasingly allowing us to indi-
vidualize the therapy of patients with multiple
myeloma. The general approach to treatment of
patients with myeloma can be grouped into seven
discrete steps as shown in Table 8.1. A systematic
approach to the treatment allows us to judiciously
use the available therapeutic options allowing the
best possible outcomes for these patients.
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Diagnosis

The diagnosis of multiple myeloma is essentially
a two-step process, the first to establish the pres-
ence of a monoclonal plasma cell process and the
second to make the determination that it repre-
sents active disease requiring therapy. While the
first step is more objective based on clear results
from a set of laboratory tests, the latter can be
more subjective and sometimes challenging.

The diagnosis of a plasma cell proliferative
disorder rests on the ability to demonstrate one or
more of the following, namely, a monoclonal
protein in the serum or urine, and/or the presence
of monoclonal plasma cells in the bone marrow,
peripheral blood, or discrete soft tissue masses.
The demonstration of the monoclonal protein
may require one or more of protein electrophore-
sis performed on serum or urine, immunofixation
of serum or urine, and serum free light chain
assay. The protein electrophoresis involves
charge-based separation of the serum or urine
proteins on a gel, which allows detection of the
presence of a monoclonal protein. The monoclo-
nal immunoglobulin protein typically migrates to
the gamma region, but IgA monoclonal protein
and light chains can migrate to the beta region,
causing confusion. This test lacks sensitivity and
can miss small monoclonal proteins and presence
of monoclonal light chain. The next step in the
process of monoclonal protein assessment is an
immunofixation study, performed on the serum
or urine, involving staining with antibodies
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Table 8.1 Steps to treatment of multiple myeloma

1. Diagnosis and determination of need for therapy
(distinguishing from MGUS and smoldering myeloma)

. Staging and risk stratification

. Induction therapy

. Consolidation therapy

. Maintenance therapy

AN AW

. Monitoring, identification, and treatment of disease
relapse

7. Supportive care

directed against each of the heavy chains and the
kappa and lambda light chains. This allows iden-
tification of the type of monoclonal protein in
terms of their heavy chains and light chain iso-
type, as well as detection of small amounts of
monoclonal protein otherwise not detected on
protein electrophoresis. However, unlike the
SPEP or UPEP, IFE is not quantitative. In 0—15 %
of patients, both these tests can be negative, a
condition previously referred to as nonsecretory
myeloma. However, the introduction of the serum
free light chain assay allows us to quantitate
monoclonal free light chain, kappa or lambda
light chain that circulates unbound to the heavy
chain, by virtue of its reactivity against epitopes
normally hidden when they are bound to the
heavy chain. The FLC assay signals the presence
of a clonal process when the ratio between the
kappa and the lambda FLC is skewed, and more
importantly allows quantitation of the clonal
chain allowing serial disease monitoring.
Between the three tests, over 98 % of patients can
be demonstrated to have a monoclonal protein
leaving behind a very small minority, who are
truly nonsecretory in that they do not secrete any
monoclonal protein.

The other component of the diagnosis is dem-
onstration of monoclonal plasma cells, the hall-
mark of the disease. The plasma cells normally
reside in the bone marrow, which is where the
clonal plasma cells are typically detected,
through a bone marrow aspirate of trephine
biopsy. The bone marrow examination gives an
estimate of the tumor cell burden in the average
patients and can vary anywhere from a normal
looking marrow to a marrow almost completely
replaced by clonal plasma cells. Unfortunately
the marrow involvement in myeloma can be
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patchy resulting in sampling variations. However,
varying numbers of plasma cells can also be
detected in circulation in the vast majority of
myeloma patients, especially with the use of mul-
tiparameter flow cytometry (MFC). Finally, a
small proportion of patients will present with soft
tissue masses, in association with an area of bone
destruction or otherwise, which on biopsy typi-
cally shows sheets of monoclonal plasma cells.
The demonstration of clonality in the plasma
cells depends on their exclusive expression of the
kappa or lambda light chain detected by immu-
nohistochemistry, immunofluorescence, or in situ
hybridization.

Demonstration of the presence of a monoclo-
nal process is clearly the first step, but even more
important is the determination of the need for
therapy. MM is but a part of the spectrum of
monoclonal disorders that includes MGUS, smol-
dering multiple myeloma, and symptomatic
myeloma. Determination of where it lies in that
spectrum determines the course of action, whether
to observe or to institute therapy. The entities of
MGUS and smoldering myeloma have been
described in previous chapters and will not be dis-
cussed further. The diagnosis of symptomatic
myeloma requiring therapy hinges on the demon-
stration of end-organ damage from myeloma,
which typically includes presence of hyperCalce-
mia, Renal insufficiency, Anemia, and/or Bone
lesions, referred to by the acronym CRAB.

Risk Stratification

Once it has been determined that a patient has
myeloma that requires therapy, the next step is to
assess the risk status. Risk stratification has
become an integral part of the myeloma evalua-
tion as with other cancers and in playing an
increasingly important role in the treatment deci-
sions. Various prognostic factors and the differ-
ent approaches to risk stratification have already
been detailed in the previous chapters. From a
therapy standpoint, three risk factors play an
important role in the selection of treatment;
namely the age/performance status, renal func-
tion, and the presence or absence of high-risk
genetic abnormalities.



8 Treatment of Newly Diagnosed Multiple Myeloma

Initial Therapy (Induction Therapy)

The initial approach to myeloma has seen the most
change in the past decade with the advent of the
new drugs. While the tools employed have under-
gone a radical transformation, the basic underly-
ing principles remain same. The goals of the initial
therapy are to control the disease process as rap-
idly as possible and reversing the complications of
the disease, while minimizing the toxicity and
allowing collection of stem cells for autologous
stem cell transplantation when considered appro-
priate. The early and rapid control of disease with-
out significant toxicity plays an important role in
reducing the early mortality that used to be seen
previously. Despite the uniform goals, substantial
differences exist in terms of the approaches to ini-
tial therapy of myeloma, and unfortunately limited
data is available from randomized trials to provide
firm guidance. We have over the years developed a
consensus approach to initial management of
myeloma based on a combination of best available
data and expert opinion where data is lacking.
These guidelines have been published and are
freely available on the web at www.msmart.org
and are revised several times a year when new and
relevant data becomes available (Fig. 8.1).
Traditionally, the initial therapy of myeloma
has been based on whether patients would be con-
sidered eligible for autologous stem cell trans-
plantation. This approach was taken to reduce the
likelihood of compromised stem cell collection as
a result of the use of drugs such as melphalan.
However, the determination of transplant eligibil-
ity varies significantly across different centers
and groups. While the randomized trials have
typically included only patients under 65 years of
age, there is a wealth of data highlighting the
safety and efficacy of SCT in older patients. Over
the past decade, the newer drugs have been sys-
tematically incorporated into the traditional regi-
mens used in both transplant-eligible and
transplant-ineligible patients. In fact, many of the
currently used regimens do not significantly
impact the ability to collect stem cells and as a
result the need to classify patients based on the
transplant eligibility has diminished over time.
The commonly used regimens along with the
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response rates and survival outcomes with these
regimens are as shown in Table 8.2; the most rel-
evant ones are discussed in more detail below.
Results of major randomized trials in transplant-
eligible and transplant-ineligible patients are
shown in Tables 8.3 and 8.4, respectively.

Lenalidomide/Dexamethasone (Rd)

In previously untreated patients with active MM,
initial therapy with Rd results in overall response
rates of 91-95 %, with very good partial response
(VGPR) or better in 32-38 % [1, 2]. Rajkumar
et al. [1] treated 34 patients with lenalidomide
25 mg orally days 1-21 and dexamethasone
40 mg days 1-4, 9-12, and 17-20, both repeated
every 28 days. The overall response rate was
91 %, with 6 % achieving complete response and
32 % VGPR. The most common toxicity was
neutropenia and fatigue. The 2-year progression-
free survival rates for patients proceeding to SCT
and patients remaining on Rev-Dex were 83 %
and 59 %, respectively; the OS rates were 92 %
and 90 % at 2 years and 92 % and 85 % at 3 years,
respectively [3]. This was followed by a random-
ized controlled trial comparing lenalidomide
with standard dexamethasone (RD; days 1-4,
9-12, and 17-20 of a 28 day schedule) with
lenalidomide with reduced intensity dexametha-
sone (Rd; weekly dexamethasone) [4]. After 4
months of therapy, 79 % of the RD patients and
68 % of the Rd patients had achieved a partial
response or better; however, at 1 year, OS was
superior in the Rd arm as compared to the RD
arm (92 % versus 87 %, P=0.0002). The trial
was stopped early due to this finding concern,
and patients on RD were crossed over to lower
dose dexamethasone regimen (Rd). Grade 3—4
AEs and early deaths were higher in the RD
group with the most common serious toxicities
being DVT, infections, and fatigue.

Based on these trials, Rd has been adopted by
as an effective first-line therapy for treatment of
newly diagnosed disease. Long-term studies of
Rd combination suggest excellent outcomes,
with good tolerability and ability to continue on
therapy for long periods. The OS of a cohort of
286 patients receiving first-line Rd therapy was


http://www.msmart.org/
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Fig. 8.1 Risk stratification-based approach to manage-
ment of myeloma. *Note that a subset of patients with
these factors will be classified as high-risk by GEP.
LDH>ULN and beta-2M>5.5 may indicate worse prog-
nosis. *Prognosis is worse when associated with high
beta-2M and anemia. **t(11;14) may be associated with
plasma cell leukemia. “Bortezomib containing regimens

nearly 80 % at 5 years. The outcomes among the
transplant-eligible patients have been compara-
ble whether or not they proceeded to an early
autologous stem cell transplant or chose to have
an SCT at the time of their relapse. Moreover, in
the non-transplant-eligible patients, the outcomes
with Rd as primary therapy have been excellent
compared to the historical results.

preferred in renal failure or if rapid response needed. "If
age >65 or >4 cycles of Rd, consider G-CSF plus cytoxan
or plerixafor. “Continuing Rd is optional for patients
responding to Rd and with low toxicities; Dex is usually
discontinued after first year. Consider risks and benefits;
If used, consider limited duration 12-24 months

Bortezomib
and Dexamethasone (VD)

Bortezomib was studied as a single agent in the a
small phase 2 study by Jagannath et al., with
dexamethasone added for lack of adequate
response [5]. While Bortezomib as a single agent
achieved a 40 % response rate (>PR), the RR
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Table 8.2 Phase 2 induction regimens

References Regimen CR (%) VGPR (%) PR (%) OR (%) PFES oS
Offidani et al. [38] ThaDD 34 24 30 88 3-yr 57 % 3-yr 74 %
Rajkumar [1] RD 6 32 53 91 NA NA
Niesvizky et al. [2] BiRD 25 18 53 95 2-yr 75 % NA

Kumar et al. [31] CRD 13 34 38 85 28 mo 2-yr OS 87
Jagannath et al. [5,23]  Bortez 3 9 28 40 21 mo 4-yr 67 %
Richardson et al. [24] Bortez 3 8 23 41 17 mo 1-yr 92 %
Dispenzieri et al. [25] Bortez 0 10 38 48 8 mo 2-yr 76 %
Harousseau et al. [26] Bortez-Dex 20 0 47 67 NA NA
Reeder [7] CyBorD 39 22 17 88 NA NA
Reeder et al. [28] mCyBorD 43 17 33 93 NA NA
Kumar et al. [10] VCD 22 19 34 75 1-yr 93 % 1-yr 100 %
Kumar et al. [10] mVCD 47 6 47 100 1-yr 100 %  1-yr 100 %
Oakavee et al. [33,34] PAD 24 0 71 95 29 mo 2-yr 95 %
Popat et al. [34, 35] LD-PAD 11 28 50 89 24 mo 2-yr 73 %
Berenson et al. [36] VDD 20 9 43 72 NA NA

Ghosh et al. [27] VT 10 20 43 73 17 mo 3-yr 74 %
Hussein et al. [37] DVd-T 36 13 34 83 28 mo NA

Zervas et al. [39] T-DVD 10 0 64 74 1-yr 70 % 1-yr 80 %
Wang et al. [30] VTD 19 0 73 92

Richardson et al. [9] VRD 29 40 33 66 1-yr 75 % 1.5-yr 97 %
Kumar et al. [10] VRD 24 27 34 85 1-yr 83 % 1-yr 100 %
Jakubowiak et al. [40] RVDD 44 23 29 96 2-yr 70 % 2-yr 75 %
Kumar et al. [10] VDRC 25 33 30 88 1-yr 86 % 1-yr 92 %
Jakubowiak et al. [32] CarRd 42 39 17 98 1-yr 97 % NA

BiRD biaxin, lenalidomide, and dexamethasone; bortez bortezomib; CarRd carfilzomib, lenalidomide, and dexamethasone;
CRD cyclophosphamide, lenalidomide, and dexamethasone; CR complete response; CyBorD cyclophosphamide, bortezo-
mib, and dexamethasone; dex dexamethasone; EF'S event-free survival; LD-PAD low-dose PAD: N, number of patients; NA
not available; OR overall response rate; OS overall survival; PFS progression-free survival; PR partial response; ThaDD
thalidomide, pegylated doxorubicin, and dexamethasone; mo months; thal thalidomide; mCyBorD modified CyBoD; MDT
MD and thalidomide; MPR melphalan, prednisone and lenalidomide; mVCD modified VCD; PAD bortezomib, doxorubi-
cin, and dexamethasone; RVDD lenalidomide, bortezomib, doxorubicin, and dexathasone; ThaDD thalidomide, pegylated
doxorubicin, and dexamethasone; 7-DVd thalidomide, pegylated doxorubicin, vincristine, and dexamethasone; ThaDD
thalidomide, doxorubicin, and dexamethasone; VCD bortezomib, cyclophosphamide, and dexamethasone; VDD bortezo-
mib, doxorubicin, and dexamethasone; VDRC bortezomib, dexamethasone, lenalidomide, and cyclophosphamide; VDT
bortezomib, pegylated liposomal doxorubicin, and thalidomide; VGPR very good partial response; VMP MP and bortezo-
mib; yr year; VRD bortezomib, lenalidomide, and dexamethasone; VT bortezomib and thalidomide

further increased to 88 % in combination with
dexamethasone. The combination was also com-
pared to VAD as induction therapy prior to SCT
in a phase 3 trial, resulting in deeper responses
and reduced need for tandem ASCT as well as

Cyclophosphamide, Bortezomib,
and Dexamethasone (CyBorD or VCD)

The new drugs have been combined with alkyl-
ators, both cyclophosphamide and melphalan,

improved PFS post SCT [6]. In the current era,
bortezomib tend to be used more in combination
with cyclophosphamide or lenalidomide as
described below.

with excellent results [7, 10, 28, 29]. Reeder et al.
treated 33 patients with newly diagnosed MM with
four 28 day cycles of bortezomib 1.3 mg/m? intra-
venously on days 1, 4, 8, and 11, cyclophosphamide



86

S. Kumar and S.J. Russell

Table 8.3 Phase 3 randomized controlled trials
Post-ASCT(s)/
Post-induction maintenance
response (%) response (%)
>VGPR >VGPR  Median
References Regimen® Overall (CR) Overall (CR) PFS/EFS Median OS
Barlogie et al. [41] TT2 no thal 40 (10) 78 (43)¢ 44 % 5-year® 63 % 5-year
TT2 +thal 60 (19) 86 (62)¢ 56 % 5-year ¢ 64 % 5-year
MAG/macro [42] VAD NA 7(NA) NA 42 (NA) NA NA
Thal-dex NA 25 (NA) NA 44 (NA) NA NA
IFM 2005-1 [43] VAD +DCEP 63¢ 156 79 37 (18)¢ 30 months 77 % 3-year
BD+DCEP 79¢ 38 (15) 84 54 (35)° 36 months 81 % 3 year
GIMEMA [44] VTD+VTD/D 93¢ 62 (19 96 89 (58)° 68 % 3-year* 86 % 3-year
TD+TD/D 79¢ 28 (5)¢ 89 74 (4)¢ 56 % 3-year® 84 % 3-year
HOVONSO0 [45] VAD +IFN 57¢ 18(2)¢ 79 54 (23)c  25¢ 60
TAD +Thal 71¢ 37 (3¢ 88 66 (31)° 34 73
MRC IX [46] CVAD+ThalorP 71 27 (8) 90 62 (37) 25 months 57 % 4-year
CTD+Thal or P 82 43 (13) 92 74 (50) 27 months 62 % 4-year
HOVON-65/ VAD +IFN 54¢ 14 (2 83¢ 56 (24)° 28 months 55 % 5 year®
GMMG-HD4 [47] PAD + Velcade 78¢ 42 (7)¢  90° 76 (36)° 35 months 61 % 5-year®
PETHEMA/ VTD 85 60 (35)° NA NA (46)° 56 months® 74 % 4-year
GEMO5SMENO0SG65 [48] TD 62 29 (14 NA NA (24)° 28 months® 65 % 4-year
VBMCP/BVAD/B 75 36 (21 NA NA (38)° 35 months® 70 % 4-year
IFM 2007-02 [49] VD 81 36 (12)¢ 86 58 (31)° 30 months No difference
vtD 88 49 (13 89 74 (29)° 26 months
E1A00 [50] TD 63¢ NA (4) NA NA NA 1-year 82
D 41¢ NA (0) NA NA NA 1-year 82
E4A03 [4] Rd 70¢ 26 (4 NA NA 25 months® 2-year 87 %
RD 81¢ 33 (5 NA NA 19 months® 2-year 75 %
S0232 [51] RD 78¢ 63 (26)° NA NA 3-year 52 %¢ 3-year 79 %
D 48¢ 16 (4 NA NA 3-year 32 %¢ 3-year 73 %

*Regimens listed as “induction” + “consolidation/maintenance”
®ASCT was not a predetermined part of these trials, so data includes both patients who did and did not undergo ASCT

“Statistically significant difference between arms

300 mg/m? orally on days 1, 8, 15, and 22 and
dexamethasone 40 mg orally on days 14, 9-12,
and 17-20 on a 28-day cycle for four cycles [7].
Responses were rapid with an overall response
rate of 88%, and 39 % achieving complete/near
complete response. Peripheral neuropathy rate
was high at 66 %, with 7 % grade 3. A modified
dose schedule of the trial used weekly bortezomib
at 1.5 mg/m>IV on days 1, 8, 15, and 22 and dexa-
methasone modified to 40 mg once weekly after
cycle 2 [28]. Response rates were comparable but
with significantly less neuropathy. In another
study Kropff et al. treated 30 patients with three
21-day cycles of bortezomib 1.3 mg/m? on days 1,
4, 8, 11 plus dexamethasone 40 mg on the day of
bortezomib injection and the day after plus cyclo-
phosphamide at 900, 1,200, or 1,500 mg/m? on

day 1 [8]. The maximum tolerated dose of cyclo-
phosphamide was defined as 900 mg/m?. Overall
response rate was 77 %, with a 10 % CR rate.

Bortezomib, Lenalidomide,
and Dexamethasone (VRD)

Richardson studied 66 previously untreated
patients in a phase 1/2 study using the combina-
tion of bortezomib, lenalidomide, and dexameth-
asone [9]. Patients received eight 3-week cycles
and either proceeded to transplantation or main-
tenance with bortezomib given at a reduced fre-
quency. All patients responded, with 67 %
achieving a VGPR or better. With median follow-
up of 21 months, the estimated 18-month PFS
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Table 8.4 Randomized trials in non-transplant patients

CR >PR
Study Regimen (%) P (%)
Facon Dex 1 NS 42
(IFM 95-01) [52] Dex-IFN 1 43
MP 1 41
MD 3 70
Ludwig [53] Thal-Dex 2 NS 68
MP 2 52
IFM99-06 [13] * MPT 13 <0.001 76
MP 2 35
IFMO01-01 [14] MPT 7 <0.001 62
MP 1 31
GIMEMA [15, 16] MPT 15  <0.001 60
MP 2 45
NMSG #12 [17] MPT 13 <0.001 57
MP 4 40
HOVON 49 [54] MPT 23 <0.001 66
MP 8 45
TMSG [55] MPT 9 NS 58
MP 9 37
MRC IX-non- CTDa 13 NA 64
intensive [56] MP 2 33
MM-015 [18] MPR-R 33 NA 77
MPR 33 68
MP 12 50
VISTA [19, 20] VMP 30  <0.001 71
MP 4 35
PETHEMA/GEM [57] VMP 20 NS 80
VTP 28 81
VMPT + VT [58] VMP 24 <0.001 81
VMPT+VT 38 89
E4A08>70 [4, 59] Rd NA NA 74
RD 75
THAL-MM-003 [60] TD 8 NS 63
D 3 46

87

Median Overall
PFS/EFS survival

P (months) P (months) P

<0.001 12 With M 33 NS
15 versus no M, 32
21 P<0.001 34
23 40

0.002 17 NS 2-year 61 % NS
21 2-year 70 %

<0.001 28 <0.001 52 0.0006
18 33

<0.001 24 0.001 45 0.03
19 28

NA 22 0.004 45 NS
14 48

<0.001 15 NS 29 NS
14 32

<0.001 13 <0.001 40 0.05
9 31

0.03 21 NS 26 NS
14 28

<0.001 13 0.01 33 NS
12 31

0.002 31 <0.001 3-year 70 % NS
14 3-year 62 %
13 3-year 66 %

<0.001 24.0m <0.001 3-year 68 % 0.008
16.6 m 3-year 54 %

NS 34 m NS 3-year 74 % NS
25 m 3-year 65 %

NS 3-year 41 % 0.008 3-year 87 % NS
3-year 56 % 3-year 89 %

NS 22 0.1 2-year 90 % 0.03
16 2-year 69 %

<0.001 15 <0.001 2-year 69 % NS
6 2-year 63 %

CR complete response; MP melphalan and prednisone; MPT melphalan, prednisone, thalidomide; NA not available; OS overall
survival; PFS/EFS event-free survival or progression-free survival; VMP bortezomib, melphalan, and prednisone; VMPT bort-

ezomib, melphalan, prednisone, and thalidomide

and OS for the entire cohort regardless of the use
of transplant were 75 % and 97 %, respectively.
Sensory neuropathy occurred in 80 % of patients
and 32 % reported neuropathic pain.

Another phase 2 study (EVOLUTION) ran-
domized patients to receive either bortezomib,
dexamethasone, cyclophosphamide, and lenalid-
omide (VDCR), bortezomib, dexamethasone, and
lenalidomide (VRD), or two different regimens
of VCD in 140 previously untreated patients has
been reported [10]. A maximum of eight 21-day
cycles followed by maintenance bortezomib

(1.3 mg/m? every other week for 24 weeks) was
administered. The bortezomib was administered
as 1.3 mg/m? days 1, 4, 8, and 11 and the dexa-
methasone was administered as 40 mg days 1, 8§,
and 15 for all patients. The VRD patients received
lenalidomide 25 mg days 1-14, whereas the
VDCR patients received lenalidomide 15 mg
days 1-14 and cyclophosphamide 500 mg/m?
days 1 and 8. The VCD patients received cyclo-
phosphamide 500 mg/m?* days 1 and 8, whereas
the VCD-mod patients received cyclophospha-
mide 500 mg/m? days 1, 8, and 15. Nearly all
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patients responded and the VGPR or better (CR)
rates were 58 % (25 %), 51 % (24 %), 41 %
(22 %), and 53 % (47 %) for patients on VDCR,
VDR, VCD, and VCD-mod, respectively. The
corresponding 1-year progression-free survival
was 86, 83, 93, and 100 %. However, the toxicity
was significantly higher in the four-drug arm.

Unfortunately, the different studies have pro-
vided therapies for varying durations with or
without use of stem cell transplantation making it
difficult to compare the survival outcomes asso-
ciated with specific regimens, and more impor-
tantly, the comparison between these regimens.
The incorporation of the novel drugs such as
IMiDs and the proteasome inhibitors have led to
unprecedented response rates and response depth
compared to older alkylator and steroid-based
therapies. Moreover, combination regimens that
include an IMiD and a proteasome inhibitor have
led to very high response rates, but at the cost of
higher toxicity rates compared to combinations
with one or the other. So the debate as to whether
to use a combination of both classes of drugs or
one or the other, combination versus sequential
therapy, continues in the absence of definitive
data. One can argue that the endpoints used for
assessing the induction therapy should include in
addition to the response rates, the associated tox-
icities and most importantly the benefit in terms
of early mortality. However, with the subsequent
therapies (such as use of transplant) clouding the
long-term outcomes such as overall survival and
improvement in short-term outcomes such as
avoidance of early death being maximized by any
regimen containing at least one of the new drug,
it has become difficult to derive conclusion from
the available data. Hopefully, as the data matures
from the current generation of randomized trials,
we will have more definitive answers. In contrast
to the question of combination versus sequential
therapy, more clarity and consensus exists with
respect to use of specific agents in the context of
specific high-risk factors (Fig. 8.1). As was dis-
cussed in the risk stratification chapter, myeloma
can be grouped onto a standard, intermediate,
and high-risk categories based primarily on the
genetic abnormalities. Our approach, as outlined
in the mSMART strategy, is shown in Fig. 8.1.
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Transplant-Ineligible Patients

The combination of melphalan and prednisone
(MP) has been studied extensively in the non-
transplant population and was the standard ther-
apy until the advent of the new drugs [11, 12].
Response rates are from different studies varied
from 40 to 60 % and median survival was around
3 years. With the introduction of the new drugs
and initial studies showing excellent efficacy
when combined with alkylating drugs, a series of
phase 3 trials were undertaken examining the
impact of adding thalidomide, lenalidomide, or
bortezomib to melphalan and prednisone.

Melphalan, Prednisone,
and Thalidomide (MPT)

Overall six randomized trials have been reported
to date examining the value of adding thalido-
mide to MP. While all have shown improved
response rates and four have shown improved
PFS, only three have demonstrated an OS advan-
tage. Meta-analysis of the different trials suggest
a clear PFS and OS advantage to the combina-
tion; however, the benefit of the combination
comes at the cost of considerable increased
toxicity.

The initial IFM 99-06 study [13] randomized
447 patients to twelve 6-week cycles of either of
MP (melphalan 0.25 mg/kg per day and predni-
sone 2 mg/kg/day days 1-4 every 6 weeks) or
MPT (MP plus 200400 mg of thalidomide daily)
or to two sequential mini-autologous peripheral
blood stem cell transplants (MEL100). The tha-
lidomide was not continued past the 12th cycle of
therapy. Higher response rates and longer PFS as
well as OS were seen with the MPT as compared
to either the MP or MELI100 groups. The
IFMO1-01 [14] in contrast studied patients over
the age of 75, who were randomized to twelve
6-week cycles of either of MP (melphalan
0.2 mg/kg per day and prednisone 2 mg/kg/day
days 1-4 every 6 weeks) or MPT (MP plus
50-100 mg of thalidomide daily). The combina-
tions resulted in improved PFS and OS, but with
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increased rates of hematological toxicity as well
as neuropathy. In the GIMEMA trial, patients
were randomized to either standard dose oral MP
for 6 months or to MP for 6 months with concur-
rent thalidomide, which was then continued
indefinitely [15, 16]. Overall response rates were
significantly higher with the MPT than the MP,
which translated into improved PFS, but long-
term results did not confirm the initially observed
OS advantage. In the HOVON-49 trial, patients
were randomized to either 8 cycles of MP (mel-
phalan 0.25 mg/kg per day and prednisone 2 mg/
kg/day days 1-5 every 4 weeks) or MPT (MP
plus 200 mg/day thalidomide). The 2 year PFS
was higher with MPT (33 % versus 21 %), and
OS with MPT was also superior (40 versus 31
months, P<0.05). In the Nordic study [17], 357
patients were randomized to MP (4 days of mel-
phalan 0.25 mg/kg per day and prednisone
100 mg/day every 6 weeks) or MPT (MP plus
200-400 mg/day thalidomide). Treatment was
continued to plateau and the thalidomide was
continued until relapse. Although there were
superior CR and PR rates in the MPT arm, this
did not result in any improvement in PFS or OS
between the two groups.

Melphalan, Prednisone, and
Lenalidomide (MPR)

MP has also been compared to the combination
of melphalan, prednisone, and lenalidomide in a
three-arm phase 3 trial [18]: MP versus MP with
lenalidomide (MPR) versus MPR with lenalido-
mide maintenance (MPR-R). Four hundred and
fifty-nine patients were randomized to MP (nine
4 week cycles of melphalan 0.18 mg/kg/day and
prednisone 2 mg/kg/day days 1-4), MPR (nine 4
week cycles of MP plus lenalidomide 10 mg days
1-21), or nine cycles of MPR with indefinite
lenalidomide maintenance (10 mg days 1-21
every 4 weeks). While addition of lenalidomide
to MP led to higher response rates, and improved
PFS when lenalidomide maintenance was used,
there was no difference in the OS between the
arms. Toxicity was substantially higher in the
lenalidomide arms.
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Melphalan, Prednisone,
and Bortezomib (VMP)

The VISTA trial [19] compared MP to bortezo-
mib and MP (VMP), with patients receiving nine
6-week cycles of either melphalan (at a dose of
9 mg/m?) and prednisone (60 mg/m?) on days
1-4, alone or in combination with bortezomib
(1.3 mg/m?) on days 1,4, 8, 11,22, 25,29, and 32
during cycles 1-4 and on days 1, 8, 22, and 29
during cycles 5-9. Median PFS was 24 months
with VMP as compared to 17 months with MP,
and 3-year OS was higher for VMP at 68 % com-
pared to 54 % [20]. Grade 3—4 adverse events,
however, were more frequent in patients receiv-
ing VMP (46 % versus 36 %).

Subsequent trials have sought to build upon
the VMP regimen by adding thalidomide to the
combination (VMPT) with or without prolonged
maintenance therapy. Palumbo and colleagues
randomized patients to receive either nine 5-week
cycles of VMP or nine 5-week cycles of VMPT,
and continued maintenance thalidomide along
with alternate week bortezomib. While response
rates and PFS were higher in the four-drug com-
bination with maintenance, the OS was not dif-
ferent. Toxicity was significantly higher using the
four-drug regimen with more neutropenia, car-
diac events, and thromboembolic events. During
the course of the trial, the treatment schedule for
bortezomib was changed from twice weekly to
once weekly, allowing a comparison of the two
approaches. It was found that the cumulative
dose of bortezomib administered was similar
with the two approaches, but with significant
reduction in severe sensory peripheral neuropa-
thy from 16 to 3 %. As a result of this study, bort-
ezomib is increasingly being used once weekly
as part of different drug combinations.

Consolidation and Maintenance

While the goals of the initial therapy were to rap-
idly control the disease, reverse the disease-related
complications, and ready the patient for stem cell
transplantation when indicated, consolidation
approaches by definition aim to further build on



90

the gains of the initial therapy. While the concept
of consolidation therapy is not as clearly delin-
eated in myeloma as it is with other hematological
malignancies like acute leukemia, the broad goals
remain the same. Various approaches have been
employed as consolidation therapy in myeloma.
Traditionally, transplant-eligible patients received
4-6 months of induction therapy with one of the
commonly used induction regimens and then
received autologous stem cell transplantation,
while the transplant-ineligible patients continued
on the initial therapy for 12—18 cycles.

For the transplant-eligible patients, SCT has
been shown to improve overall survival in several
studies when compared to no transplantation.
Application of SCT following induction therapy
significantly improved the depth of response fol-
lowing the initial therapy, leading to improved
progression-free survival as well as overall sur-
vival. Based on the results from a series of phase
3 trials, SCT had been considered the standard of
care for the younger transplant-eligible patients.
Subsequent trials examined the concept of a tan-
dem autologous stem cell transplant compared to
a single transplant and showed benefit in a sub-
group of patients, where the first transplant failed
to achieve a VGPR or better. The results of the
various studies and the current concepts regard-
ing SCT in myeloma have been discussed in
other chapters.

The distinction between these phases of treat-
ment (induction, consolidation, and maintenance)
has increasingly become blurred over the past
decade with increasing efficacy of induction regi-
mens with the incorporation of new drugs and
more widespread use of maintenance therapy in
the post-transplant setting. Prior to the advent of
new drugs, the traditional induction regimens,
primarily steroid-based, were associated with
overall response rates of 40-60 % and complete
response rates of less than 10 %, which improved
to over 90 % and 30 %, respectively, for overall
and complete response with the use of SCT.
However, the newer regimens, especially those
incorporating both IMiDs and proteasome inhibi-
tors, have led to response rates hitherto only seen
in the context on high-dose therapy. Given these
results, SCT is increasingly being delayed and
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used a salvage therapy at the time of disease
relapse following initial therapy with various
combinations containing the new drugs. These
patients, comprising an increasing proportion of
patients with myeloma, continue on the initial
therapy for prolonged periods reaching the same
level of response as would have been seen with a
transplant-based consolidation approach with or
without maintenance. Based on the data available,
this approach has not compromised the overall
survival of patients with myeloma, thus shifting
the role of SCT from a “consolidation therapy”
for all eligible patients to another “treatment regi-
men” for nearly half of the patients with myeloma
who elect to delay the SCT. Along with this,
recent trails have shown survival benefit with the
use of these new drugs as maintenance approaches
following SCT further blurring the lines between
these phases of therapy. The pros and cons of
maintenance approaches used post SCT have
been discussed in depth elsewhere. Finally, the
use of prolonged “maintenance approaches both
following SCT as well as following non-SCT-
based new drug regimens in the transplant-eligi-
ble as well as non-transplant-eligible patients
have led a remarkable convergence in the treat-
ment approaches across the board for all patients
with multiple myeloma in current era.”

Supportive Care

The improvements in the supportive care for MM
have significantly contributed towards the
improved outcome in patients with myeloma.
While this topic is covered more extensively in
other sections, it is important to highlight certain
aspects of the supportive care approach in
myeloma. The most important has been the
results of the randomized trials demonstrating a
distinct advantage for the use of bisphosphonates
in not only reducing the risk of skeletal events,
but also improving the overall survival of patients
with myeloma. It has become clear that patients
with myeloma should be initiated on bisphospho-
nates at diagnosis irrespective of the presence of
bone disease. Aggressive approaches to disease
control have led to improvement in renal function
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early on after diagnosis and clearly contribute to
better outcomes. Finally, while randomized trials
have failed to demonstrate a benefit for prophy-
lactic antibiotics, aggressive treatment of infec-
tions in the early stages after diagnosis is likely to
have contributed to better outcomes.

Current Controversies and Critical
Questions

One of the most controversial areas with respect
to the goals of therapy in myeloma, especially in
the context of initial treatment of myeloma, has
been the duration of therapy and the depth of
response that needs to be attained. While the
overall goal is undoubtedly to maximize the sur-
vival of patients with myeloma, the optimal way
to employ the available tools to reach this goal
remains a point of considerable debate supported
by limited randomized controlled data and shad-
owed by a variety of differing “expert” opinions.

The benefit of continued therapy (mainte-
nance or prolonged initial therapy) seen in the
recent trials has raised an important question
regarding the optimal duration of therapy in
patients receiving initial therapy for myeloma.
The initial approach had been that a limited dura-
tion of therapy is appropriate for these patients,
with new regimens as induction followed by
transplant in the younger patients, and limited
duration of melphalan-based regimen for the
older patients. This approach had been primarily
driven by the results seen with melphalan-based
regimens, where long-term therapy has been
associated with leukemogenesis and the potential
effects of therapy-related side effects on quality
of life has been of concern. With the newer thera-
pies these concerns have been mitigated to a great
extent and many of the recent trials have allowed
patients to continue on initial therapy until dis-
ease progression. In the Mayo Clinic phase 2 trial
of lenalidomide in newly diagnosed myeloma
[3], long-term therapy with intent to SCT at
relapse was associated with increasing depth of
response up to 12—18 months ultimately reaching
a VGPR rate of 67 %. Arguments in favor of con-
tinued therapy till progression is that any let up in

91

therapy may lead to reemergence of disease
which then may be more difficult to control,
while continuous therapy raise concerns about
long-term side effects of the new drugs that we
might not be aware of, as well as the possibility
of selecting drug-resistant tumor clones.
Unfortunately, there is no evidence to support
continuous therapy to progression versus repeated
therapy based on disease activity.

Another bone of contention has been the goal
of therapy with respect to the depth of response
to be achieved. Clearly, the new multidrug com-
binations have contributed to unprecedented
response depths as indicated by the high rates of
VGPR and CRs seen in the more recent trials.
The wealth of available data suggest improved
outcomes associated with achievement of com-
plete response, but this has to be viewed in the
context of what CR really defines as well as the
data linking CR achievement and long-term out-
come. CR as defined currently represents only a
modest reduction in the tumor burden as is clear
from the studies’ inferior outcomes with the pres-
ence of residual disease detected by OCR or flow
cytometry-based methods. However, the avail-
able evidence does not allow us to discern
whether the improvement in outcome is related
more to the disease biology that allows a patient
to get into a CR or whether the therapeutic
approach that resulted in the CR is more impor-
tant. Treatment approaches such as stem cell
transplantation in the past have led to increased
CR rates and improved survival, and among
patients getting the same treatment CR has been
associated with improved survival reflecting the
impact of disease biology. Similarly in patients
with preexisting MGUS and those with an
MGUS-like gene expression signature appear to
be less likely to obtain a CR with intensive
approaches like total therapy [21, 22], with no
adverse impact on their outcome. In contrast, the
patients who appear to derive the maximum ben-
efit of obtaining a CR with these therapies are
those with high-risk disease by gene expression
profile. It is likely that a significant proportion of
patients with myeloma have a more “indolent”
type of disease where achievement of a CR may
be difficult with all the current therapies and per-
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sisting with this goal will result in unnecessary
toxicity, while the patients with more aggressive
disease require such a focused approach to maxi-
mize clonal eradication and prevention of early
relapses and development of resistance.
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