Multiple Myeloma

· Multiple myeloma (MM) is a malignancy of the plasma cell and is characterized by an abnormal production of a monoclonal protein in the bone marrow. Features of the disease include bone lesions, anemia, and renal insufficiency. 
· Multiple myeloma is an incurable disease; however, advancements in the treatment of myeloma have significantly extended survival.
1-Under normal circumstances, maturation to antibody-secreting plasma cells is stimulated by exposure to the antigen; however, in the plasma cell disorders ( like multiple Myeloma ,…) the control over this process is lost .

2-In multiple myeloma, plasma cells produce immunoglobulin of a single heavy and light chain, a monoclonal protein commonly referred to as a paraprotein  or M protein           (M for monoclonal) . In some cases only light chain is produced and this appears in the urine as Bence Jones proteinuria . 

Epidemiology and Etiology: 

· Multiple myeloma (MM) is the second most common hematologic malignancy. It is estimated that approximately 26,850 new cases of MM would be reported in 2015, accounting for 1% to 2% of all cancers.

· The median age of diagnosis is 60-70 years  and the disease occurs more Frequently in men than in women. 
· The etiology of multiple myeloma is unknown although a exposure to ionizing radiation and genetic factors have been implicated.. 
Patholophysiology 

· Although a small number of malignant plasma cells are present in the circulation, the majority are present in the bone marrow. The malignant plasma cells produce cytokines, which stimulate osteoclasts and result in net bone absorption. The resulting lytic lesions cause bone pain, fractures and hypercalcaemia. Marrow involvement can result in anaemia or pancytopenia 
· The pathophysiology of MM involves complex bone marrow microenvironment, and cytokine interactions. Interleukin-6, tumor necrosis factor, vascular endothelial growth factor, and stromal-derived factor-1 support the establishment and proliferation of myeloma cells.
·  The understanding of these interactions has led to novel agents used in the treatment of MM.
Clinical feature 

· Skeletal involvement: pain, reduced height, pathologic fractures, hypercalcemia  . 
· Anemia: mainly caused by decreased erythropoiesis; produces weakness and fatigue  . 
· Renal insufficiency: mainly caused by “myeloma kidney” from light chains or hypercalcemia . 
· Recurrent infections: respiratory and urinary tract infections or septicemia caused by gram-positive or gram-negative organisms .  
· Bleeding diathesis: from thrombocytopenia or coating of platelets with M protein  
· Amyloidosis (develops in 10% )  (Amyloidosis is an extracellular deposition of an insolouble protein called amyloid in various tissues which affect the normal function and structure of the affected tissue) 
Poor Prognostic Factors

•• High serum β2-microglobulin and low serum albumin

•• Elevated C-reactive protein

•• Elevated lactate dehydrogenase

•• IgA isotype

•• Low platelet count

•• Chromosome 13 deletions and other cytogenetic

abnormalities
Investigations 

The diagnosis of myeloma requires two of the following criteria: 

1-increased malignant plasma cells in the bone marrow 

2-serum and/or urinary paraprotein 

       3-skeletal lesions. 

Bone marrow aspiration, plasma and urinary electrophoresis, and a skeletal survey are thus required.

Treatment 

· Multiple myeloma is an incurable disease; however, advancements in the treatment of myeloma have extended survival significantly. Almost all patients will become refractory to initial treatment. 
· A “watch and wait” approach is an option for asymptomatic patients who have no lytic lesions in  the bone. Once symptoms occur, treatment is required
Nonpharmacologic Therapy 

· Autologous stem cell transplantation results in higher response rates and extends overall survival  . 
Pharmacologic Therapy 
There are five main classes of drugs used in the treatment of multiple myeloma: alkylating agents, anthracyclines, corticosteroids, immunomodulatory agents, and proteasome inhibitors.
Immediate support  : 

· High fluid intake to treat renal impairment and hypercalcaemia , 
· Analgesia for bone pain , 
· Bisphosphonates for hypercalcaemia and to delay other skeletal related events,   
· Allopurinol to prevent urate nephropathy, Plasmapheresis, as necessary, for hyperviscosity. 
· Plasmapheresis  is  an operation to take blood from someone, then to separate the red blood cells from the plasma, and to return the red blood cells suspended in a saline solution to the patient. 
Conventional-Dose Chemotherapy 

· Patients who present with symptomatic disease will be started on therapy. Two regimens used are : (VAD )vincristine, doxorubicin & dexamethasone (MP) melphalan and prednisone . 
· VAD like chemotherapy regimens are used most often in transplant candidates because it avoids the alkylating agent melphalan, thus minimizing damage to the stem cell compartment  . 
Immunomodulatory Drugs
-Corticosteroids 

High-dose dexamethasone (40 mg/day) is an option for patients who cannot tolerate chemotherapy or have few high-risk features. Advantages of this regimen include ease of administration and lack of hematologic adverse effect  . 

-Thalidomide (Thalomid®) 

Thalidomide as monotherapy or combination therapy is beneficial in the treatment of multiple myeloma.. Thalidomide may be given in combination with dexamethasone, resulting in greater response rates than when given alone. 

Common side effects of thalidomide therapy include somnolence, constipation, peripheral europathy, deep vein thrombosis. 

Prophylactic anticoagulation should be considered to prevent deep vein thrombosis associated with thalidomide therapy. There are substantial teratogenic effects of thalidomide if used during pregnancy . 
-Lenalidomide : 

Lenalidomide is an immunomodulating agent related to thalidomide that was recently approved for the treatment of patients with multiple myeloma. 

Lenalidomide lacks the common side effects of thalidomide, such as constipation and peripheral neuropathy  6-Bisphosphonates: 

Bone disease is a common manifestation of multiple myeloma. Bisphosphonates should be initiated in symptomatic patients with bone lesions to slow osteopenia and reduce the fracture risk associated with the disease. 

Pamidronate and zolendronic acid have equivalent efficacy in the management of osteolytic lesions, but because of relative ease of administration, zolendronic acid is used most frequently . 

Proteasome Inhibitors
· Bortezomib (Velcade) and carfilzomib (Kyprolis) are proteosome inhibitors approved for the treatment of MM. Proteosome inhibitors induce myeloma cell death by modulating nuclear factor kappa-B products, including inflammatory cytokines and adhesion molecules that support myeloma cell growth. 

· These drugs also disrupt the myeloma microenvironment by inhibiting the binding of myeloma cells to the bone marrow stromal cells
· Bortezomib is a member of a new class of agents known as proteosome inhibitors . It  induce myeloma cell death . It Approved for the treatment of relapsed disease
( Drugs Used in Multiple Myeloma )
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