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Introduction

Multiple myeloma is a plasma cell dyscrasia chia@ed by a clonal
proliferation of lymphoid B cells and infiltratioof the BM by plasma cells
(Rajkumar, 2005). It is the second most common hematologic malignaaed is

responsible for at least 2% of cancer-related dd&&j e and L ongo, 2008).

As myeloma patients present with a variety of stgms not specific to the
disease, the diagnosis of myeloma is quite oftdaydd. The initial evaluation
includes a hemogram, complete skeletal radiograginigey, serum urine protein
electrophoresis and immunofixation, in additionguantitative immunoglobulin
levels, urinary protein excretion in 24 hours, asl\&s bone marrow aspiration and
biopsy(Munshi et al., 2008).

The outcome for patients with multiple myelomahighly variable with a
range from less than 6 months to greater than B@sydhis variability derives
from heterogeneity in both myeloma cell biology andltiple host factors. There
was a need for a simple, reliable staging systanmidtiple myeloma that can be
applied internationally for patient classificatiand stratification. A combination
of serum beta-2 microglobulin &) and serum albumin provided the simplest,
most powerful and reproducible three-stage clasdibn. This new International
Staging System (ISS) consists of the following sfagtage I, [BM less than 3.5
mg/L plus serum albumin 3.5 g/dL (median survi¥d, months); stage Il, neither
stage | nor Il (median survival, 44 months); atage Ill, $,M 5.5 mg/L (median
survival, 29 months). It was concluded that the K&ging system is broadly
useful and that is well provide a sound base farenamlvanced studies in the future
(Greipp et al., 2005).



However, the ISS was not powerful enough to rezmgithe highest-risk
patients. The assessment of chromosomal abnoresalisuch as t(4;14) or
del(17p), has been shown to be useful in refindentiifications of these patients
(Avert-loiseau et al., 2007). Although powerful, genetic abnormalities targeted
small subsets of patients and don’t account foth@lheterogeneity in the clinical
outcome. Molecular signatures capturing gene egmeslata recently emerged as
powerful tools to identify patients at high risk death, as well as to define

biologic entities associated with risk groypsenwald et al., 2002).

Myeloma cells was found to be from high-risk patseoverexpressed genes
involved in mitosis and its surveillance, wherdaes profile of myeloma cells from
very low-risk patients was more heterogeneous aetlided hyperdiploid MM
gene signaturesThe International Myeloma Working Group plans ®velop a
second staging system using conventional and FIgtdgenetics, molecular
genetics, proteomics, and S-phase analysis for hyseeference centers and
eventually for all patients with myelonfRecuax et al., 2008).

There have been three distinct phases in developofi¢herapy for multiple
myeloma. First in the 1960s, melphalan was confirnas the first active
antimyeloma agent. The combination of melphalar witednisone (MP) became
one of the standards of therapy. Even with moreptexnchemotherapy regimens,
CR was rare and all patients ultimately relapsdugk ifext improvement in therapy
was high-dose chemotherapy supported by autologfens cell transplant (ASCT)
in the 1980¢M unshi, 2008).

The third has been our understanding that the baonarrow

microenvironment.supports myeloma cell growth, sy and development of
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drug resistance. This has led to a change in #anent paradigm to target not
only the tumor cells but also the bone marrow ngareronment. Four new drugs-
thalidomide (T), bortezomib (V), lenalidomide (Rjnd pegylated-liposbmal

doxorubicin—have been approved for myeloma in kst years, completely

changing the therapeutic scengibunshi, 2008).



To elucidate the new advances in the pathogenedisnanagement of

multiple myeloma.



Chapter 1 Review

1-Epidemiology

Multiple Myeloma (MM) is a malignant clonal B-celimor of slowly
proliferating plasma cells within the bone marrdiM accounts for 10% of all
hematologic cancer3he age-adjusted annual incidence of MM is 4.2sg&r
100,000 white men, 3 cases per 100,000 white woéncases per 100,000
black men, and 6.7 cases per 100,000 black wqiiswadhi et al., 2012).

An estimated 19,920 patients (Male 11,190 and len&730) were
diagnosed as having multiple myeloma in the Unifdtes in 2009, and
approximately another 10,690 patients will die bistdisease a year (Male
5,640 and female 5,05Q)emal, 2011).

Myeloma is rare among people of Asian descent) ait incidence of
only 1-2 cases per 100,000 populations. The inciéethata for other ethnic
groups including Native Hawaiians, Hispanics, Amcan Indians from New
Mexico, and Alaskan Natives also show higher myelgates relative to U.S.
whites in the same geographic area; however, thmeSa and Japanese

populations have a lower incidence than whikggde et al., 2007).

The median age of patients with MM is 68 yearsmen and 70 years for
women. Only 18% of patients are younger than 50syend 3% of patients are
younger than 40 years. The disease is more commamen and has average
annual age-adjusted incidence rates per 100,08(rah men and 3.2 in women
among whites, whereas the incidence is 10.2 in amh6.7 in women among
African Americang Rajkumar and Kyle, 2007).



