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Advances in LLM

What are the characteristics of monoclonal gam-
mopathy of undetermined signifi cance?
Monoclonal gammopathy of undetermined signifi cance 
(MGUS) is characterized by the presence of a monoclonal 
protein in the serum of <3 g/dL, and a bone marrow with less 
than 10% plasma cells. In addition, the patient must have no 
anemia, renal insuffi ciency, skeletal lesions, or hypercalcemia 
related to a plasma cell proliferative process. Patients with 
MGUS are generally not treated. The patient is simply ob-
served and followed for evidence of progression. 

Are there specifi c symptoms that trigger suspicion 
of MGUS in an individual? 
A patient with MGUS is asymptomatic and the monoclonal 
protein is found only if the physician orders a serum protein 
electrophoresis. Subsequently, immunofi xation is done to de-
termine the type of monoclonal protein. If a patient presents 
with any type of disease and the physician suspects that there 
may be a reduction in serum albumin, which occurs in many 
chronic diseases, a serum protein electrophoresis will be per-
formed. This test provides not only the serum albumin level, 
but also allows identifi cation of a monoclonal gammopathy.

What percentage of MGUS patients experience dis-
ease progression? 
Approximately 1% of patients with MGUS progress each 
year. Over a 25-year time span, 25% of patients will progress 
to a malignant plasma cell proliferative process, such as mul-
tiple myeloma (MM), Waldenström’s macroglobulinemia 
(WM), primary amyloidosis or related diseases. Of the pa-
tients who do progress, approximately 70% progress to MM. 
If a patient has an immunoglobulin (Ig) M MGUS, the pa-
tient is at risk mainly for lymphoma or WM.

How are patients likely to progress identifi ed?
Identifying prognostic factors in MGUS patients that indicate 
likely progression is an area of major importance. It is useful 
to identify patients who are at higher risk of progression and 
evaluate these patients in a prospective fashion using various 
therapeutic modalities in order to determine if treatment will 
either prevent or slow progression of the disease. 

In a large study of 1,384 patients with MGUS, we found 
that the size of the monoclonal protein at diagnosis was the 
most important prognostic feature. Another prognostic fea-
ture was the type of monoclonal protein: patients with IgA or 
IgM are more likely to progress than those with IgG. 

The presence of a monoclonal light chain in the urine and/
or a reduction of uninvolved immunoglobulins are not of 
prognostic signifi cance. A reduction in uninvolved immu-
noglobulins occurs in almost 40% of patients with MGUS. 

In an attempt to identify risk factors for progression, we 
are currently measuring free light chains in the serum. Our 
fi ndings thus far indicate an association between an ab-
normal κ:λ ratio and greater risk for progression. We have 
studied a modest number of patients and are in the process 
of studying more than 1,000 patients. 

What is the relationship of the kappa:lambda ratio 
to progression of MGUS?
A clone of plasma cells produces the monoclonal protein 
that is found in the blood. This monoclonal protein con-
sists of heavy chains and light chains. In the normal indi-
vidual, the correct amount of heavy chain and the correct 
amount of light chain (κ or λ) is produced. If a clone of 
plasma cells is abnormal, it will often produce more light 
chain than can be bound to the heavy chain, or there may 
be a defect in the binding of the heavy chain to the light 
chain. In short, the presence of excessive amounts of light 
chain is indicative of an unstable or an abnormal clone 
of plasma cells. The more abnormal the clone, the more 
likely it is malignant and goes on to develop symptomatic 
MM. 

Are patients who progress to MM from MGUS treated 
in the same way as patients who present with MM?
Yes. If a patient with an MGUS subsequently develops 
symptomatic MM, that patient would be treated in the same 
manner as a patient who presents with bone pain, anemia, 
or other features of MM de novo. In fact, it is likely that the 
vast majority of patients with MM have an MGUS preced-
ing their diagnosis. 
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What characterizes smoldering MM?
Smoldering MM is characterized by the presence of a mono-
clonal protein in the serum that is ≥3 g/dL or the presence 
of 10% or more plasma cells in the bone marrow. We don’t 
know if just 1 of these 2 abnormalities characterizes smolder-
ing MM, or if both are necessary. We are in the process of re-
viewing a large number of patients with smoldering MM in 
an attempt to answer this question. Patients with smoldering 
MM are asymptomatic and do not have anemia, hypercalce-
mia, renal insuffi ciency, or lytic bone lesions. 

Do patients who present with smoldering MM re-
ceive treatment?
Generally speaking, we advise no therapy unless the patient 
has evidence of progression, although there are some excep-
tions. We conducted a study in which patients with smolder-
ing MM received a modest dose of oral thalidomide (Tha-
lomid, Celgene). Approximately 35% of these patients had 
a reduction in the size of the monoclonal protein. The drug 
was reasonably well tolerated. Whether treating patients with 
smoldering MM with thalidomide will prevent the develop-
ment of MM or signifi cantly delay it is not yet known. This 
must be studied in a prospective, randomized trial.

There are also 2 intravenous bisphosphonates that are ap-
proved for MM: pamidronate (Aredia, Novartis) and zole-
dronic acid (Zometa, Novartis). In a small, study of limited 
duration, patients with smoldering MM were randomized 
to receive either a bisphosphonate for a year or no therapy. 
There was no apparent benefi t from bisphosphonate therapy. 
This treatment approach might also be considered for a sub-
set of MGUS patients at high risk for progression. 

What other treatment options are being explored for 
MGUS and/or smoldering MM?
Recently, we have also been exploring the use of dehydroepi-
androsterone (DHEA), a steroid-like substance, and also clar-
ithromycin (Biaxin, Abbott), an antibiotic, in early clinical trials 
for MGUS. Also, inhibitors of interleukin-1 β might be effec-
tive. This cytokine is frequently found in patients with MM but 
not in MGUS patients. There are no data yet on the effi cacy of 
this approach, and it will only be possible to determine its thera-
peutic value in the context of a prospective, randomized study. 

Are enough clinical studies focusing on treatment 
in these disease settings currently being done? 
No. The challenges of conducting therapeutic studies for 
these patients are that therapy can be quite expensive, and 
the patient could experience undesirable side effects that are 
not recognized until later. As Henry Bence Jones said 150 
years ago, “there is no such thing as a safe drug.” Even com-
mon drugs such as aspirin result in a number of deaths from 
anaphylaxis each year in hypersensitive patients. All of the 
agents we could study for MGUS or smoldering MM have 
potential side effects. For a 40-year-old person with MGUS, 
it might be 30 years or longer before progression. It doesn’t 
necessarily make sense to take drugs over those 30 years to 
prevent something that might never occur. 

How is this study conducted if so few individuals 
with MGUS progress?
This study must be done retrospectively. Since only 1% of 
patients progress each year, a prospective study would take 
many years to complete. At our institution, we have a serum 
bank with 150,000 samples from patients with MM, WM, 
MGUS, lymphoma with monoclonal protein, and other re-
lated hematologic malignancies. These samples have been 
collected since 1960. This collection enables studies to be 
done quickly. 

How has the technology for identifying prognostic 
factors advanced over the years?
Serum protein electrophoresis was fi rst used in MM in 1939. 
In the 1940s, the instrument used to perform a serum pro-
tein electrophoresis would fi ll an entire room, and a trained 
technician would need a full day to complete 1 serum pro-
tein electrophoresis. In our laboratory today, we are able to 
complete over 400 per day. In the 1940s, distinguishing 
between proteins was very diffi cult. A refractive index was 
used to determine the different types of protein. In the early 
1950s, paper was introduced as a supporting medium, and 
in the late 1960s, cellulose acetate was introduced. Today, 
high-resolution agarose gel is used. 

The identifi cation of the size of monoclonal protein has also 
improved markedly. In the 1970s and 1980s, immunoelec-
trophoresis was used, and in the last 15 years or so, immuno-
fi xation, which is faster and more accurate, has become the 
main technology. 

Over the last 30 years, many companies producing anti-
sera agents attempted to develop an antibody that would 
recognize only free κ and free λ light chain. However, 
when these antibodies were tested, they would be either 
nonspecifi c, measuring the free as well as the bound light 
chain, or too weak to recognize all of the free light chain 
present. About 4 or 5 years ago, an antibody that is able to 
recognize free light chain, developed at the University of 
Birmingham in England, was found to be both very accu-
rate and reproducible. This technology uses a nepholom-
eter, an automated instrument that is used for measuring 
IgG, IgA, and IgM. This new technology is a marked im-
provement and has enabled us to identify the κ:λ ratio as 
an important prognostic factor.
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