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Monoclonal gammopathy of undetermined
significance (MGUS)

Multiple myeloma
Waldenstrom's macroglobulinemia

Amyloidosis



Multiple myeloma (MM) is characterized by
the neoplastic proliferation of a single clone
of plasma cells producing a monoclonal
immunoglobulin.

This clone of plasma cells proliferates in the
bone marrow and often results in extensive

skeletal destruction with osteolytic lesions,

osteopenia, and/or pathologic fractures.



Bone pain with lytic lesions .
The presence of a monoclonal protein in the

urine or serum.

Anemia
Hypercalcemia.
Acute renal failure .



Multiple myeloma (MM) accounts for
approximately 1% of all cancers and slightly
more than 10% of hematologic malignancies .

MM is a disease of older adults. The median
age at diagnosis is 66 years; 2 % of patients
are younger than 40 years.



Anemia—73%

Bone pain — 58%

Elevated creatinine — 48%
Fatigue/generalized weakness —32%
Hypercalcemia — 28 %

Weight loss — 24%



Monoclonal proteins — The presence of a
monoclonal (M) protein in the serum or urineis a
major criterion for the diagnosis of MM.

97% can be detected by protein electrophoresis of
the serum (SPEP) and/or urine (UPEP) from a 24-
hour collection combined with immunofixation of

the serum and urine.



The malignant plasma cells can produce
immunoglobulin heavy chains plus light chains,
light chains alone, with the following frequencies .

gG —52%
gA—21%
Kappa or lambda light chain only (Bence Jones) —

16 %

IgD — 2%
Biclonal — 2 %
IgM — 0.5%

Non-secretory —3 %



Serum protein electrophoresis (SPEP) will
demonstrate a localized band or peakin 82%
myeloma.

Addition of serum protein immunofixation increases
the sensitivity to 93%.

If, a urine protein electrophoresis and urine
immunofixation are done, the sensitivity increases to
97 %.

Among the 20 % with no localized band on SPEP,
hypogammaglobulinemia is seen in about one-half
(due in part to suppression of normal gamma globulin
production) and no apparent abnormality in the
remainder.
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IgM

Kappa

Lambda

IgG kappa



3% MM have no M-protein in the serum or urine on
immunofixation at the time of diagnosis and are
considered to have non-secretory myeloma..

Of these, the majority ( 85%) will have M-protein
that can be detected in the cytoplasm of the
neoplastic plasma cells by IHC.

In 60 % of patients initially thought to have non-
secretory MM, monoclonal free light chains can
be detection of in serum using FLC assays.






IHC and flow cytometry detect either kappa or
lambda light chains, inthe cytoplasm of bone
marrow plasma cells.

The normal kappa/lambda ratio in the bone
marrow is 2:1.

A ratio of more than 4:1 or less than 1:2 is
considered as kappa or lambda monoclonality,
respectively.

A CD138,CDx6,stain can identify plasma cells .



"Punched out™ lesions
of multiple myeloma




A CBC with calcium, creatinine, albumin,LDH,
beta-2 microglobulin.

A SPEP, immunofixation and quantitation of
immunoglobulins.

A 24-hour urine collection for electrophoresis
(UPEP) and immunofixation.

Serum free monoclonal light chain (FLC) .
Bone marrow aspiration and biopsy with
immunophenotyping.

bone survey with plain radiographs.



Bone marrow plasmacytosis>30%
Plasmacytoma on biopsy

M protein typic(lgG>3.5g/dl,IgA>2g/dl,urine
protein>1g/24h)

Bone marrow plasmacytosis 10-30%
Atypical M protein

Lytic lesion

Reduced normallg



ultiple myeloma (all 3 criteria must be met

Presence of a serum or urinary monoclonal protein

Presence of clonal plasma cells in the bone marrow or a plasmacytoma

Presence of end organ damage felt related to the plasma cell dyscrasia, such as:
Increasad calcium concantration
Lytic bone lesions

Anemia, or

Renal failure

Asymptomatic (smoldering) multiple myeloma (SMM, both criteria must be met)

Serum monoclonal protein =3 g/dL and/or bone marrow plasma cells =10 percent

Mo end organ damage related to plasma cell dyscrasia (see list above)




The main conditions to consider in the
differential diagnosis of MM are:

MGUS.
Smoldering multiple myeloma (SMM) .

Waldenstrom macroglobulinemia.



Low cell mass - <0.6 x 10(12) cells/m?2

All of the following present:
Hgb >10 g/dL
Serum IgG <5 g/dL
Serum IgA <3 gfdL
Mormal serum calcium
Urine monoclonal protein excretion <4 g/fday

Mo generalized lytic bone lesions



I1I

High cell mass - >»1.2 x 10(12) cells/m2

One or more of the following:
Hgb < 8.5 g/dL
Serum IgG =7 gjfdL
Serum IgA > 5 g/fdL
Serum calcium >»12 mg/dL (3 mmol/L)
Urine monoclonal protein excretion >12 g/day

Advanced lytic bone lesions



Autologous HCT

Chemotherapy

Allogenic HCT



Age >65-70 years

Direct bilirubin >2.0 mg/dL

Serum creatinine >2.5 mg/dL

performance status 3 or 4 unless due to bone
pain .

New York Heart Association functional status
Class Il or IV



Macroglobulinemia refers to the production
of excess IgM monoclonal protein that occurs
in certain clonal lymphoproliferative
disorders and plasma cell dyscrasias.

WM is a distinct clinicopathologic entity
demonstrating lymphoplasmacytic
lymphoma (LPL) in the bone marrow with an
IgM monoclonal gammopathy in the blood.



The IgM can act as an autoantibody against myelin
resulting in neuropathy

The IgM may be directed against antigens on the RBC
resulting in autoimmune cold hemolytic anemia

The IgM protein may precipitate in cold temperatures
resulting in symptoms of cryoglobulinemia

INnCreases serum viscosity .

infiltrate the hematopoietic tissues resulting in
cytopenias, lymphadenopathy, hepatomegaly, and/or
splenomegaly.




Constitutional "B" symptoms — 23%
Bleeding— 23 %

Neurologic symptoms — 22 %
Symptoms hyperviscosity — 31 %
Lymphadenopathy — 25 %
Hepatomegaly — 24 %
Splenomegaly — 19 %

Funduscopic abnormalities — 34%
Gastrointestinal symptoms



Complete blood count
Platelet function and blood coagulation
Bone marrow examination
Serum protein electrophoresis
Laboratory artifacts:

low HDL , a high bilirubin, interference
with measurement of LDL cholesterol, C-
reactive protein, antistreptolysin-O,
creatinine, glucose, urea nitrogen, iron, and
inorganic calcium












An IgM monoclonal .

10% or more of the bone marrow infiltration by
small lymphoplasmacytoid cells.

This infiltrate should express a typical
immunophenotype (eg, surface IgM+, CD 20+,
CD22+, CD23-, FM(C7+.

The plasmacytic component will be CD138+,
CD38+ and CD45- .



Asymptomatic patients

Symptomatic patients



Rituximab-based therapy

Chemotherapy alone

Hematopoietic cell transplantation






