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Abstract

Purpose: The aim of the present study was to compare the outcome of the
multiple myeloma (MM) patients who underwent autologous stem cell transplant
(ASCT) and received post-ASCT maintenance thalidomide, to those who didn’t.

Patients and Methods: Thirty-two MM patients in partial remission (PR),
very good partial remission (VGPR), or in complete remission (CR), underwent
ASCT receiving high dose melphalan 200 mg/m? divided on 2 days. Peripheral
blood stem cells (PBSC) were used as stem cell rescue. Thirteen of them were
given thalidomide maintenance treatment on full hematopoietic recovery
(neutrophil>1000, platelets>100,000) in a dose of 100 mg po daily for 1 year, in a
non-randomized fashion. Nineteen patients didn’t receive any maintenance
treatment after ASCT and were only put under follow-up.

Results: Thalidomide (n=13) and non-thalidomide arms (n=19) were almost
comparable in virtue of patient characteristics criteria. The mean times to
neutrophil and platelets recovery were 11.3 and 13.4 respectively. There was no
transplant-related mortality faced in our study and the toxicities faced in both
arms during and after transplant were not life threatening, grades 1 to 3.
Peripheral neuropathy and constipation were only reported in the thalidomide
arm and no deep venous thrombosis events were reported in neither of both arms.
At a median follow up of 33.3 months, the overall survival (OS) in the
thalidomide arm was 76.9% versus 84.2% in the non-thalidomide arm, but the
difference did not reach statistical difference (p = 0.661). The progression-free
survival (PFS) in the thalidomide arm was 76.9%, versus 78.9% for the non-
thalidomide arm, again the difference was also statistically insignificant (p =
0.906).

Conclusion: High dose melphalan was found to be a well tolerated HDT
with minimal side effects, and post transplant thalidomide maintenance therapy
was found to be a safe protocol with non life-threatening toxicities. However, the
OS and PFS of both groups of the study did not show statistical difference.
Larger numbers of patients need to be recruited, randomized trials are needed,
and better pre-transplant prognostic categorization of the patients needs to be
offered as part of pre-transplant assessment.

Key Words: Multiple myeloma, high dose chemotherapy, bone marrow
transplantation, autologous peripheral blood stem cell transplantation,
thalidomide.
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Introduction and Aim of Work

Multiple myeloma is a plasma cell neoplasm that is characterized by skeletal
destruction, renal failure, anemia and hypercalcemia (Kyle and Rajkumar, 2004).
The most common symptoms on presentation are fatigue, bone pains and
recurrent infections (Kyle et al, 2003).

The median length of survival after diagnosis is approximately 3 years.
Factors that denoted adverse outcome were identified such as increase in the
plasma cell labeling index, increased levels of serum beta 2-microglobulin,
hypoalbuminemia, and plasmablastic features in the bone marrow and circulating
plasma cells (Rajkumar et al, 1999). Recent advances have identified new
prognostic markers such as the complete deletion of chromosome 13 or its long
arm as detected by karyotyping, the t (4; 14) or t (14; 16) translocations and
increased density of bone marrow microvessels (Avet-Loiseau, 2002).

Although myeloma remains an incurable disease, yet all patients under the age
of 60 years should be considered for high dose chemotherapy with ASCT as
consolidation after initial treatment. ASCT improves the likelihood of complete
response, prolongs DFS and OS and is considered a major advance in myeloma
therapy (Blade et al, 2003). The TRM is less than 5 percent and approximately
50 percent of the patients can be treated as outpatients. Whether or not a
complete remission is achieved is an important predictor of the eventual outcome
(Moreau et al, 2002). A single ASCT after induction regimens typically produces
CR in about 20-40 percent of patients, with a median PFS in the range of 2.5-4
years and OS of 4-5 years (Barlogie et al, 2004). Strategies to further improve
these results are directed to improve the pretransplant chemotherapy; melphalan

200 mg/m? being considered the standard chemotherapy as preparation protocol
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(Harousseau and Attal, 2003). Also, several trials have evaluated the impact of
thalidomide given as maintenance therapy after ASCT. Results of the IFM99-02
trial showed that in patients with standard prognosis, maintenance treatment with

thalidomide significantly prolongs EFS (Harousseau et al, 2004).

Aim of the work:
The aim of this retrospective study is to assess:
1. The outcome of ASCT in multiple myeloma patients regarding response
rate (RR), disease-free survival (DFS) and overall survival (OS).
2. The influence of addition of post-transplant maintenance therapy by
thalidomide to patients regarding:
a. RR, DFS and OS.
b. Adverse effects of thalidomide therapy.
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Multiple myeloma
Definition:

The term "Multiple Myeloma" means multiple tumors in the marrow. This
term was used as multiple myeloma patients usually develop numerous tumors
in the bones that are detected as osteolytic lesions (Barlogie et al, 2001).

Multiple myeloma is a B cell malignancy of neoplastic plasma cells that
generally produce a monoclonal immunoglobulin. It accounts for around 1
percent of all malignancies and 10 percent of hematological ones. It is usually a
disease of the elderly with a median age of 65 years, although it is occasionally
encountered in the second decade of life (Barlogie et al, 2001).

Multiple myeloma belongs to a spectrum of disorders called "plasma cell
dyscrasias" that includes (Barlogie et al, 2001):

1. Clinically benign conditions such as essential monoclonal gammopathy.
2. Rare disorders such as Castleman disease and alpha-heavy-chain disease.
3. Macroglobulinemia.
4. Solitary plasmacytoma.
5

Plasma cell myeloma.

They all share plasma cell morphologic features and most are associated with
the production of immunoglobulin molecules. Most of them have a monoclonal
origin with resultant monoclonal protein secretion; some of them are
accompanied by oligoclonal or polyclonal protein abnormalities such as
Castleman disease or angioimmunoblastic lymphoproliferative disease that's

now recognized as a T- cell lymphoma (Barlogie et al, 2001).
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Etiology and pathogenesis:

Animal models:

Plasmacytoma or myeloma can be induced in BALB/c mice by pristane oil,
or even develop spontancously in some mouse strains (Radl et al, 1988). This
progresses to an autonomously growing plasmacytoma with uncontrolled
expression of ¢c-MYC due to its gene rearrangement. Generally, these
plasmacytomas secrete monoclonal immunoglobulin of the IgA isotype (Baird,
2001).

Human myeloma cell lines can survive and disseminate in mice with severe
combined immunodeficiency (SCID) (Feo-Zuppardi et al, 1992), thus myeloma
cells from untreated patients were implanted in these models successfully
providing the SCID-hu model as an in vivo read out system to study human
myeloma biology. Tumor self renewal capacity can be examined in relation to
maturation stage and the contribution of host accessory cells and cytokines to
disease manifestations and progression elucidated. It was anticipated that new
treatment principles aiming, for example, at inactivating the marrow
microenvironment like biphosphonates (Aparicio et al, 1998) or targeting
neoangiogenesis like thalidomide can be evaluated (Singhal et al, 1997).

Environmental exposure:
Radiation and exposure to chemicals were found to be associated with higher

risks of incidence of plasma cell myeloma. Studies of atomic bomb survivors

observed this fact 15 to 20 years after irradiation. On the contrary, no solid
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association has been established until now between myeloma and certain
infections or autoimmune diseases (Riedel and Pottern, 1992).

Human Herpes Virus, HHV-8, also called Kaposi—sarcoma herpes virus
(KSHV), already shown to be involved in the pathogenesis of Castleman
disease, Kaposi sarcoma and pleural cavity lymphoma, has shown to be present
in marrow dendritic cells of the majority of myeloma patients (Said et al, 1996).
Some groups confirmed its presence (Raje et al, 1999), but others failed to
identify it in dendritic cells generated from mobilized peripheral blood stem cells
(Tarte et al, 1998).

Also no serologic evidence of HHV-8 infection was demonstrated. Nested
PCR proved that 60 percent of 30 myeloma samples were positive which was
faced by the fact that 44 percent of 25 normal controls showed ORF 26 sequence
(one of the viral genome regions) amplification. Other viral genome regions
were uniformly negative in myeloma and control samples. The proposed
pathogenic mechanism for HHV-8 in myeloma, postulates that tumorigenesis
occurs secondary to infection of a normal cell lineage (dendritic cells) exerting

to tumor cell survival and growth promoting signals (Tisdale et al, 1998).

Genetic alterations and their role:

Multiple myeloma is a plasmablast/plasma cell tumor of germinal and post
germinal center B cell origin. Germinal center B cells uniquely modify their
DNA through sequential rounds of somatic hypermutation and antigen selection,
and also by immunoglobulin heavy chain (IgH) switch recombination. Post GC
B-cells can generate plasmablasts that have successfully completed somatic

hypermutation and Ig H switching before migrating to the bone marrow, where



