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ABSTRACT

Multiple myeloma is still an incurable disease. In recent years the introduction of 3 novel drugs
oriented on basic mechanisms of multiple myeloma cells proliferation and survival has improved pa-
tients’ outcome. These drugs are: thalidomide, its new analog, lenalidomide, and proteasome inhibitor,
bortezomib. All three are highly effective both in newly diagnosed and relapsed/resistant patients.

Multiple myeloma (MM) is an incurable disease
that is characterized by the accumulation of clon-
al plasmocytes in the bone marrow. It accounts
for 10-15% of all hematological malignancies and
1-2% of all cancers. The incidence of MM varies
by race and age. It occurs in Europe in approxi-
mately 4 of every 100,000 individuals.! In Poland
about 1000 new cases of MM are diagnosed year-
ly, however this number seems to be underesti-
mated. To date, no single cause for myeloma has
been identified.

In TABLE 1 diagnostic criteria for MM and
in TABLE 2 the staging according Durie-Salmon
proposal are shown.

In 2006 Durie et al. published the modified
classification called Durie-Salmon Plus Staging
System which intergrates new imaging techniques
such as magnetic resonance imaging, whole body
FDG-PET scanning and whole body computed to-
mography into routine staging.

Many authors use the new International Stag-
ing System (ISS) which is straightforward and
based on the assessment of 2 blood tests, i.e.,
B,-microglobulin and albumin levels.® The ISS is
shown in TABLE 3. In TABLE 4 the major poor prog-
nostic factors are listed.

Approximately 10-40% of patients are asymp-
tomatic at diagnosis. About 50-70% of MM pa-
tients have bone pain due to lytic lesions and
pathological vertebral fractures. Many patients
suffer from frequent bacterial infections and ane-
mia. % of MM patients show impaired renal func-
tion at the time of diagnosis. A hyperviscosity syn-
drome is a rare serious complication of MM.*

Treatment of myeloma Treatment of MM is an ex-
tremely complex process. In the last years the
treatment of newly diagnosed MM patients has
undergone significant changes.’ 6 The initial de-
cision for newly diagnosed patients is based
on whether a patient is a candidate for high-dose
chemotherapy supported by stem cell transplan-
tation.”® Afterwards the options are often depen-
dent on the previous treatment.

Autologous stem cell transplantation High-dose
chemotherapy supported by autologous stem cell
transplantation is associated with an increased
complete remission (CR) rate and an increase
in median overall survival compared to stan-
dard dose chemotherapy and it is now consid-
ered the treatment of choice for newly diagnosed
MM patients <65 years. Until now this is a thera-
py that has clearly demonstrated a prolongation
of overall survival compared with conventional
chemotherapy.5® In the past 20 years peripheral
blood stem cell transplantation (PBSCT) has been
widely used as a part of starting therapy in newly
diagnosed MM and as a salvage therapy for pa-
tients with recurrent/resistant disease. Although
PBSCT is superior to conventional therapy, it is
still not a therapeutic option.’

Allogeneic stem cell transplantation Allogeneic
stem cell transplantation is at present the only
available option which is curative, howev-
er this approach involves a mortality of more
than 20-30%. To diminish such a high percent-
age of mortality the French group IFM tested
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TABLE 1 Diagnostic criteria of multiple myeloma

Major criteria Minor criteria

Plasma cells on tissue biopsy

Bone marrow plasma cells 10-30%

Bone marrow plasma cells >30%

Bone plasmacytoma

Monoclonal protein levels:
IgG >35 g/l
IgA >20 g/l
Light chain excretion in urine >1 g/24 h

Monoclonal protein lower than in major criteria:

IgG <6 g/l
IgA >1g/l
IgM <0.5 g/l

To diagnose myeloma a minimum of 1 major and 1 minor or 3 minor criteria that must include the 2 first should

be met

Abbreviations: IgA — immunoglobulin A, IgG — immunoglobulin G, IgM — immunoglobulin M

TABLE 2 The Durie-Salmon staging system

Stage | (low cell mass: <0,6 X 10'2/m?)
All of the following:

hemoglobin value >10 g/dI

serum calcium value normal or <12 mg/dl

bone X-ray, normal bone structure (scale 0) or solitary bone plasmacytoma only

low M-component production rate (IgG value <5 g/l, IgA value <3 g/, Bence-Jones protein <4 g/24 h)

Stage Il (intermediate cell mass: 0.6—1.2 x 10'/m2)
Fitting neither stage | nor stage Il

Stage Ill (high cell mass: >1.2 x 10'%/m?)
One or more of the following:

hemoglobin value <8.5 g/dI

serum calcium value >12 mg/dI

advanced lytic bone lesions (scale 3)

high M-component production rate (IgG value >7 g/l, IgA value >5 g/l, Bence-Jones protein >12 g/24 h)

Subclassification

A: relatively normal renal function (serum creatinine <2.0 mg/dl)

B: abnormal renal function (serum creatinine >2.0 mg/dl)

Abbreviations — see TABLE 1

nonmyeloablative allogeneic transplantation, but
they failed to show the superiority of this strat-
egy compared to classical allogeneic or double
autologous transplantation.®

New drugs  The introduction of novel drugs, i.e.
thalidomide, lenalidomide and bortezomib, may
change this scenario.!’”'3 These agents can be used
before or after PBSCT aiming to increase the CR
and to prolong overall survival (OS).1415

If a patient is not a candidate for an auto-
logous transplant the best combination is mel-
phalan, prednisone and thalidomide, as it was
shown by the Italian and French myeloma study
groups.’'? High-dose dexamethasone is often
used in older patients who may be unable to tol-
erate thalidomide and melphalan.

Treatment for relapsed/refractory multiple myeloma
Therapy for relapsed/refractory diseases are usu-
ally based on combinations of new drugs like tha-
lidomide, bortezomib and lenalidomide.*'5

In 2 large multicenter international trials
the combination of lenalidomide (LEN) and dex-
amethasone (DEX) was evaluated in comparison
to DEX alone. Both trials showed that a percent-
age of response to LEN/DEX was much greater.
In the LEN/DEX group event-free survival was
prolonged to 11 months compared to 5 months
in the DEX group. This therapy has also shown
the efficacy superior to DEX by prolonging time
to progression (TTP) and OS.'6:"7

The combination of lenalidomide and dexam-
ethasone as a frontline therapy produced a very
high percentage of response — 91%.'2 Another
new drug bortezomib, which is a proteasome in-
hibitor, was approved in the US and Europe for
resistant/relapsed MM.'3 In multicenter clin-
ical trials bortezomib was more effective than
high-dose DEX. The benefits of bortezomib in-
cluded alonger TTP, a higher CR rate and longer
OS. Bortezomib was also very effective in the ini-
tial therapy.'®
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TABLE 3 International Staging System 9 Garban F, Attal M, Michallet M, et al. Prospective comparison
of autologous stem cell transplantation followed by dose-reduced al-
lograft (IFM99-03 trial) with tandem autologous stem cell transplantation

Criteria Median survival (months) (IFM99-04 trial) in high-risk de novo multiple myeloma. Blood. 2006; 107:

I B,-M <3.5 mg/l and albumin >3.5 g/I 62 3474-3480.
. 10 Palumbo A, Bringhen S, Caravita T, et al. Oral melphalan and predni-
| BZ'M <35 mg/l and albumin <3.5 g/l 44 sone chemotherapy plus thalidomide compared with melphalan and pred-
or Bz'M 3.5-5.5 mg/l nisone alone in elderly patients with multiple myeloma: randomised con-

trolled trial. Lancet. 2006; 367: 825-831.

11 Rajkumar SV, Blood E, Vesole D, et al. Phase lll clinical trial of thalido-
mide plus dexamethasone compared with dexamethasone alone in newly
diagnosed multiple myeloma: a clinical trial coordinated by the Eastern Co-
operative Oncology Group. J Clin Oncol. 2006; 24: 431-436.

12 Rajkumar SV, Hayman SR, Lacy MQ, et al. Combination therapy with
lenalidomide plus dexamethasone (Rev/Dex) for newly diagnosed myelo-

[l B,-M >5.5 mg/| 29

Abbreviations: B,-M — B,-microglobulin

TABLE 4 Selected poor prognostic factors in myeloma ma. Blood. 2005; 15: 4050-4053.
— 13 Jagannath S, Durie BG, Wolf J, et al. Bortezomib therapy alone and
Factors Specmcatlon in combination with dexamethasone for previously untreated symptomatic
L multiple myeloma. Br J Haematol. 2005; 129: 776-783.
Chromosomal abnormalities del 13q t(4;14) t(14;16) t{11;14) pemy , e ,
14 Facon T, Mary J, Hulin C, et. al. Major superiority of melphalan-predni-
monosomy of chromosome 13 sone (MP) + thalidomide (THAL) over MP and autologous stem cell trans-
A =65 plantation in the treatment of newly diagnosed elderly patients with multi-
ge years ple myeloma. Blood. 2006; 106: 230a.
Bz-microglobulin >3 mg/l 15 Harousseau J, Marit G, Caillot D, et al. VELCADE/dexamethasone
; (Vel/Dex) versus VAD as induction treatment prior to autologous stem
Albumin level <3.5 g/l cell transplantation (ASCT) in newly diagnosed multiple myeloma (MM):
an interim analysis of the IFM 2005-01 randomized multicenterphase Il trial.
>
Lactate dehydrogenase >190 Ul Blood., 2006; 108: 56a.
Heavy chain immun09|0bU|in A 16 Dimopoulos MA, Spencer A, Attal M, et al. Lenalidomide plus dexam-
ethasone for relapsed or refractory multiple myeloma. N Eng J Med. 2007:
Platelets <130 G/ 357: 2123-2133.
Bence-Jones protein present 17 Weber DM, Chen C, Niesvizky R, et al. Lenalidomide plus dexametha-
. o son for relapsed or refractory multiple myeloma in North America. N Eng
Plasma cell labeling index >3% J Med. 2007: 357: 2133-2142.
18 San Miguel I, Schlag R, Khuageva NK. Bortezomib plus melphalan and
prednisone for initial treatment of multiple myeloma. N Eng J Med. 2008;
359: 906-917.
Maintenance therapy In order to maintain re- 19 Attal M, Harousseau JL, Leyvraz S, et. al. Maintenance therapy with
mission, various therapies have been evaluated. thalidomide improves survival in patients with multiple myeloma. Blood.

A study performed at the Mayo Clinic in USA did 2008;108: 3269-3294.

not show any effects of maintenance or prolon-
gation of OS.% By contrast, the study performed
by the French IFM with pamidronate and thali-
domide showed improvement in OS in patients
treated with this combination.'®

In the near future treatment strategies will be
tailored based on prognostic factors, genetic back-
ground and host features. The addition of novel
and conventional agents to the standard treat-
ment with lenalidomide, thalidomide and borte-
zomib has changed a therapeutic paradigm in MM.
Future studies will show whether high percentag-
es of positive response to novel drugs will trans-
late into the improvement of overall survival.
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