Multiple Myeloma and Plasma Cell Dyscrasias
Multiple myeloma is a malignancy of plasma cells.  It is one of a number of diseases under the 
heading of plasma cell dyscrasias, which include:


--Multiple myeloma

--Plasmacytoma


--Waldenstrom’s macroglobulinemia


--Heave chain diseases


-- Primary (Immunocytic) Amyloidosis

The common features of all these diseases are proliferation of a single cloning plasma cell, and 
production by the clones of a homogeneous Ig (may be complete or fragments).
The plasma cell dyscrasias are recognized in the microscope by looking at bone marrow, and in 
laboratory results by looking for homogeneous immunoglobulins or Ig fragments.
Normal vs. Hypergammaglobulinemia
Normal function of plasma cells is to produce Ig.  If this becomes excessive, two very distinct 
patterns can develop.  These are polyclonal gammopathy or monoclonal gammopathy.
Polyclonal Gammopathy
This is characterized by a broad base increase in the gamma region of a serum protein 
electorphoresis (SPE) blood protein panel (below is what the SPE looks like).

This represents an increase in IgG, IgA, and IgM, involving both light chains (kappa and 
lambda).  PG is usually caused by chronic stimulation or global disregulation of the 
immune system.  PG will resolve if the underlying disease process (often osteomyelitis) 
is treated.

(Raymond removed images of gammopathy bands.)
Monoclonal Gammopathy
Unlike PG, this is often distinguished by a particular narrow peak or spike in the gamma region.  It is accompanied by suppression of the normal immune system.
Monoclonal gammopathies are monoclonal light chain diseases.
MG results from clonal proliferation of a plasma cell that produces a homogeneous Ig, often 
called the “M protein” (M stands for Monoclonal or Myeloma).  Further testing using 
immunofixative electrophoresis (SIFE) clarifies what type of Ig is causing the spike in 
the SPE gamma region.

(Raymond removed images of more gammopathy bands.)

This SIFE tells you that the spike seen in the SPEs above is comprised of just the kappa light 
chain of a monoclonal IgG.  The presence of a monoclonal gammopathy does not mean 
that the patient has a malignant disease:
Monoclonal Gammopathy of Uncertain Significance (MGUS) is a benign processe that 
almost never has secreted free light chain.  MGUS are a precursor of malignancy.
Malignant Monoclonal Gammopathy (MMG) that are characterized by free light chain.  
Multiple myeloma is usually gammopathy of IgG or IgA, but it always has free light 
chain (kappa or delta).  Waldenstrom’s macroglobulinemia is gammopathy of IgM. 

Technically, heavy chain diseases are also considered malignant monoclonal gammopathy.
A work-up to distinguish between MGUS and MMG must look at creatinine, calcium, uric acid, 
and liver function, along with a CBC and skeletal study.  MGUS is the most common 
outcome of a work-up following detection of a monoclonal spike (M protein).

You know it is MGUS if there is no hematopoietic suppression, skeletal destruction, renal 
failure, or recurrent infections.
MGUS itself is benign, but it is pre-malignant and 20% of patients will become malignant.
Multiple myeloma 
The most common malignant plasma cell dyscrasia.  May be caused by low dense radiation or 
high dose pulse radiation.  Unexplained higher incidence in blacks.
Onset is insidious and diffuse.  Presenting features include:

--skeletal problems (bone pain, lesions seen on X-ray)


--proteinuria


--M protein spike seen in SPE (usually IgG)


--excess production of light chain appears in urine, not blood, because easily excreted
These lead to skeletal problems, chronic renal failure, neuropathy, bacterial infections, 
leukopenia, hyperviscosity, excessive bleeding, etc.  The M protein is directly responsible 
for many of these problems.

Pathogenesis is probably from interactions between oncogenes, growth factors (IL6), and apoptotic 
factors.  For example, IL6 stimulates B cell growth and survival.  If if is constitutively 
activated, it can cause multiple myeloma.
Types of Multiple Myeloma
1.  Light Chain Disease.  Sometimes the clonal plasma cells can’t synthesize heavy chain, so 
there is a huge quantity of light chain called Bence-Jones protein.  This is the M protein 
seen in the SPE.  This is excreted and detected in the urine (B-J proteinuria) or may be 
found in the blood (B-J proteinemia).  Since the Ig is not functional, there is 
immunosuppression and hypogammaglobulinemia.
2.  Primary (Immunocytic) Amyloidosis.  This is characterized by deposition of light chain 
fragments in organs and tissues.
Staging of Multiple Myeloma
Stage 1 = normal serum calcium, normal bone x-ray, low blood and urine light chain M protein.
Stage 3 = high serum calcium, advanced bone lesions, high blood and urine M protein.
Waldenstrom’s Macroglobulinemia
Waldenstrom’s is characterized by production of IgM.  This has high intrinsic viscosity, so 
results in hyperviscosity syndrome.
Heavy Chain Diseases
Much rarer than light chain diseases.  Only fragments of the heavy chain are released by clonal 
plasma cells.  There is no light chain.
