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by nuclear factor-κB (NF-κB) activation. The disease is similar to
myeloma in being slightly more common in men and occurring with
increased incidence with increasing age (median 64 years). There have
been reports that the IgM in some patients with macroglobulinemia
may have specificity for myelin-associated glycoprotein (MAG), a protein that has been associated with demyelinating disease of the peripheral nervous system and may be lost earlier and to a greater extent than
the better known myelin basic protein in patients with multiple sclerosis. Sometimes patients with macroglobulinemia develop a peripheral
neuropathy, and half of these patients are positive for anti-MAG antibody. The neuropathy may precede the appearance of the neoplasm.
There is speculation that the whole process begins with a viral infection
that may elicit an antibody response that cross-reacts with a normal
tissue component.
Like myeloma, the disease involves the bone marrow, but unlike
myeloma, it does not cause bone lesions or hypercalcemia. Bone marrow shows >10% infiltration with lymphoplasmacytic cells (surface
IgM+, CD19+, CD20+, and CD22+, rarely CD5+, but CD10− and
CD23−) with an increase in number of mast cells. Like myeloma, an
M component is present in the serum in excess of 30 g/L (3 g/dL), but
unlike myeloma, the size of the IgM paraprotein results in little renal
excretion, and only ~20% of patients excrete light chains. Therefore,
renal disease is not common. The light chain isotype is kappa in 80%
of the cases. Patients present with weakness, fatigue, and recurrent
infections similar to myeloma patients, but epistaxis, visual disturbances, and neurologic symptoms such as peripheral neuropathy,
dizziness, headache, and transient paresis are much more common
in macroglobulinemia. Physical examination reveals adenopathy and
hepatosplenomegaly, and ophthalmoscopic examination may reveal
vascular segmentation and dilation of the retinal veins characteristic of
hyperviscosity states. Patients may have a normocytic, normochromic
anemia, but rouleaux formation and a positive Coombs’ test are much
more common than in myeloma. Malignant lymphocytes are usually
present in the peripheral blood. About 10% of macroglobulins are
cryoglobulins. These are pure M components and are not the mixed
cryoglobulins seen in rheumatoid arthritis and other autoimmune
diseases. Mixed cryoglobulins are composed of IgM or IgA complexed
with IgG, for which they are specific. In both cases, Raynaud’s phenomenon and serious vascular symptoms precipitated by the cold may
occur, but mixed cryoglobulins are not commonly associated with
malignancy. Patients suspected of having a cryoglobulin based on history and physical examination should have their blood drawn into a
warm syringe and delivered to the laboratory in a container of warm
water to avoid errors in quantitating the cryoglobulin.
TREATMENT

Waldenström’s Macroglobulinemia

Control of serious hyperviscosity symptoms such as an altered state
of consciousness or paresis can be achieved acutely by plasmapheresis because 80% of the IgM paraprotein is intravascular. The median
survival of affected individuals is ~50 months, similar to that of MM.
However, many patients with WM have indolent disease that does
not require therapy. Pretreatment parameters including older age,
male sex, general symptoms, and cytopenias define a high-risk population. Treatment is usually not initiated unless the disease is symptomatic or increasing anemia, hyperviscosity, lymphadenopathy, or
hepatosplenomegaly is present. Bortezomib and bendamustine are
two agents with significant efficacy in WM. Rituximab (anti-CD20)
can produce responses, alone or combined with either of these two
agents. Rituximab can produce IgM flare, so its use is initially withheld in patients with high IgM levels. Fludarabine (25 mg/m2 per
day for 5 days every 4 weeks) and cladribine (0.1 mg/kg per day for
7 days every 4 weeks) are also highly effective single agents. With
identification of the MYD88 mutation, BTK and IRAK1/4 inhibitors
are being evaluated and show significant responses. Although highdose therapy plus autologous transplantation is an option, its use
has declined due to the availability of other effective agents.
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POEMS SYNDROME
The features of this syndrome are polyneuropathy, organomegaly,
endocrinopathy, M-protein, and skin changes (POEMS). Diagnostic
criteria are described in Table 136-1. Patients usually have a severe,
progressive sensorimotor polyneuropathy associated with sclerotic
bone lesions from myeloma. Polyneuropathy occurs in ~1.4% of
myelomas, but the POEMS syndrome is only a rare subset of that
group. Unlike typical myeloma, hepatomegaly and lymphadenopathy
occur in about two-thirds of patients, and splenomegaly is seen in onethird. The lymphadenopathy frequently resembles Castleman’s disease
histologically, a condition that has been linked to IL-6 overproduction.
The endocrine manifestations include amenorrhea in women and
impotence and gynecomastia in men. Hyperprolactinemia due to loss
of normal inhibitory control by the hypothalamus may be associated
with other central nervous system manifestations such as papilledema
and elevated cerebrospinal fluid pressure and protein. Type 2 diabetes
mellitus occurs in about one-third of patients. Hypothyroidism and
adrenal insufficiency are occasionally noted. Skin changes are diverse:
hyperpigmentation, hypertrichosis, skin thickening, and digital clubbing. Other manifestations include peripheral edema, ascites, pleural
effusions, fever, and thrombocytosis. Not all the components of
POEMS syndrome may be present initially.
The pathogenesis of the disease is unclear, but high circulating levels
of the proinflammatory cytokines IL-1, IL-6, VEGF, and TNF have
been documented, and levels of the inhibitory cytokine transforming
growth factor β are lower than expected. Treatment of the myeloma
may result in an improvement in the other disease manifestations.
Patients are often treated similarly to those with myeloma.
Plasmapheresis does not appear to be of benefit in POEMS syndrome.
Patients presenting with isolated sclerotic lesions may have resolution
of neuropathic symptoms after local therapy for plasmacytoma with
radiotherapy. Similar to multiple myeloma, novel agents and highdose therapy with autologous stem cell transplantation have been
pursued in selected patients and have been associated with prolonged
progression-free survival.

HEAVY CHAIN DISEASES
The heavy chain diseases are rare lymphoplasmacytic malignancies. Their clinical manifestations vary with the heavy chain isotype.
Patients have absence of light chain and secrete a defective heavy chain
that usually has an intact Fc fragment and a deletion in the Fd region.
Gamma, alpha, and mu heavy chain diseases have been described,
but no reports of delta or epsilon heavy chain diseases have appeared.
Molecular biologic analysis of these tumors has revealed structural
genetic defects that may account for the aberrant chain secreted.
GAMMA HEAVY CHAIN DISEASE (FRANKLIN’S DISEASE)
This disease affects individuals of widely different age groups and countries of origin. It is characterized by lymphadenopathy, fever, anemia,
malaise, hepatosplenomegaly, and weakness. It is frequently associated
with autoimmune diseases, especially rheumatoid arthritis. Its most
distinctive symptom is palatal edema, resulting from involvement of
nodes in Waldeyer’s ring, and this may progress to produce respiratory compromise. The diagnosis depends on the demonstration of an
anomalous serum M component (often <20 g/L [<2 g/dL]) that reacts
with anti-IgG but not anti–light chain reagents. The M component is
typically present in both serum and urine. Most of the paraproteins
have been of the γ1 subclass, but other subclasses have been seen. The
patients may have thrombocytopenia, eosinophilia, and nondiagnostic
bone marrow that may show increased numbers of lymphocytes or
plasma cells that do not stain for light chain. Patients usually have a
rapid downhill course and die of infection; however, some patients have
survived 5 years with chemotherapy. Therapy is indicated when symptomatic and involves chemotherapeutic combinations used in lowgrade lymphoma. Rituximab has also been reported to show efficacy.
ALPHA HEAVY CHAIN DISEASE (SELIGMANN’S DISEASE)
This is the most common of the heavy chain diseases. It is closely related
to a malignancy known as Mediterranean lymphoma, a disease that
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