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Abstract
Monoclonal gammopathy of undetermined significance of the immunoglobulin M class was
diagnosed in 213 patients at the Mayo Clinic, 29 (14%) of whom developed lymphoma,
Waldenström macroglobulinemia, or a related disorder over 1567 person-years of follow-up. The
cumulative probability of progression was 10% at 5 years, 18% at 10 years, and 24% at 15 years,
or approximately 1.5% per year. The concentration of serum monoclonal protein at diagnosis and
the initial serum albumin value were the only independent predictors of progression with
multivariate analysis.

By contrast, during 285 person-years of follow-up, 34 (71%) of 48 patients with smoldering
Waldenström macroglobulinemia (SWM) progressed to Waldenström macroglobulinemia (WM),
which required therapy, along with amyloid light chain (AL) amyloidosis (1) and lymphoma (1).
The cumulative probability of progression was 6% at 1 year, 39% at 3 years, 59% at 5 years, and
65% at 10 years. The percentage of lymphoplasmacytic cells in the bone marrow, size of the
serum monoclonal (M) spike, and hemoglobin value were significant independent risk factors for
progression.

Introduction
Monoclonal gammopathy of undetermined significance (MGUS) is defined by the presence
of a serum monoclonal (M) protein concentration <3 g/dL; fewer than 10% plasma cells in
the bone marrow, and no end-organ damage, such as hypercalcemia, renal insufficiency,
anemia, or lytic bone lesions related to the plasma cell proliferative process.1–3 The
monoclonal gammopathy can consist of IgG, IgA, IgM or, infrequently, IgD. Only a few
series of modest size, and with suboptimal durations of follow-up, focused on IgM
monoclonal gammopathies.4–8 In this study, we compared the natural history of IgM MGUS
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with that of SWM, which is similar to IgM MGUS and has an indolent clinical course and
must be differentiated from WM.9,10

Progression of IgM MGUS
MGUS of the IgM class was diagnosed in 213 patients at the Mayo Clinic who resided in the
11 counties (including Olmsted County) of southeastern Minnesota and were seen from
1960 to 1994.11 The 1980 population of Olmsted County was 92,006, with 312,559 people
residing in the remaining 10 counties of the local region. Patients with SWM, lymphoma, or
related lymphoproliferative disorders at the time of recognition of the IgM M protein were
excluded. The primary endpoint of the study was progression to lymphoma, WM, or related
disorders. Of the 213 patients with IgM MGUS, 58% (123) were men and 42% (90) were
women. Their median age at diagnosis was 74 years (range, 24–94 years). Only 1% (3) were
younger than 40 years of age, whereas almost two-thirds of the patients were older than 70
years.11

The serum M protein at diagnosis ranged from unmeasurable (visible as a small band on
electrophoresis but not quantifiable by densitometry) to 2.6 g/dL (median, 1.2 g/dL). Only
53% (113) of patients had an M protein > 1.0 g/dL at diagnosis. The light chain was kappa
in 70% (149) and lambda in 30% (64). The level of uninvolved (normal, polyclonal, or
background) immunoglobulins was reduced in 35% of patients. Twenty-seven percent (58)
of patients had a monoclonal light chain (kappa in 19% and lambda in 8%) in the urine,
although the amount was small, with only 3 patients having more than 100 mg per 24 hours.
Anemia, present in 17% (36), was due to conditions other than the monoclonal
gammopathy.

During follow-up for 1567 person-years (median, 6.3 person-years), during which time 71%
(151) died, non-Hodgkin lymphoma, WM, AL amyloidosis, and chronic lymphocytic
leukemia developed in 29 (14%) patients. Non-Hodgkin lymphoma was classified as
lymphoplasmacytic (6 patients), diffuse large B-cell (5 patients), and mucosa-associated
lymphoid tissue (2 patients), and 1 each of small lymphocytic, follicular, large cell, and
unclassified B-cell lymphoma. WM developed in 6 patients, whereas AL amyloidosis was
recognized in 3 patients, and chronic lymphocytic leukemia was recognized in 3 other
patients. The cumulative probability of progression to one of these disorders was 10% at 5
years, 18% at 10 years, and 24% at 15 years (Figure 1A), for an overall average risk of
progression of approximately 1.5% annually. Progression to a lymphoid neoplasm (29
patients) was 16 times that expected on the basis of incidence rates for those conditions in
the general population.

The risk factors evaluated for progression included sex, hemoglobin level, size of serum M
protein, type of serum light chain, free light chain ratio, the difference between involved and
uninvolved free light chains, reduction of uninvolved immunoglobulins, the presence of
urinary monoclonal light chains, the serum albumin level, and the percentage of
lymphoplasmacytic cells in the bone marrow. Of these, only the concentration of the M
protein at diagnosis and the serum albumin value were independent predictors of
progression on multivariate analysis. The risk for progression to lymphoma or a related
malignancy 10 years after recognition of MGUS was 14%, for an initial M protein value of
0.5 g/dL or less, 26% for 1.5 g/dL, 34% for 2.0 g/dL, and 41% for 2.5 g/dL (Figure 1B).
Reduction of uninvolved immunoglobulins and the presence of monoclonal light chain in
the urine were not risk factors for progression.

The management of patients with IgM MGUS is not clearly defined. Patients should be
evaluated 6 months after recognition of IgM MGUS. If the patient is stable at 6 months and
if the serum M protein is ≥1.5 g/dL, then the patient should be followed up at annual
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intervals. If the M protein is <1.5 g/dL, then the patient may be followed up at 3 to 4 year
intervals but should be told to seek medical advice if any unexplained symptoms develop.

Progression of SWM
SWM is a poorly described asymptomatic disorder with an increased risk of progressing to
symptomatic WM, which requires therapy.12 It is characterized by the presence of a serum
IgM value ≥3 g/dL and/or ≥10% bone marrow lymphoplasmacytic infiltration of the bone
marrow but no evidence of end-organ damage, such as symptomatic anemia, constitutional
symptoms, hyperviscosity syndrome, lymphadenopathy, or hepatosplenomegaly, which
could be attributed to a lymphoplasmacytic proliferative disorder.13,14

Forty-eight patients diagnosed at the Mayo Clinic between 1974 and 1995 fulfilled the
criteria for SWM. Their median age at diagnosis was 63 years. Seven (15%) were younger
than 50 years old but only 1 (2%) was younger than 40 years of age at diagnosis. The liver
was palpable in 12% (6), whereas the spleen was palpable in only 5% (2).
Lymphadenopathy was noted in 10% (5). Hemoglobin <10 g/dL was found in 4 patients, but
this was due to myelodysplastic syndrome, bronchopleural fistula with empyema, Barrett
esophagus, and chronic renal failure, respectively. The serum M protein at diagnosis ranged
from 1.5 to 5.2 g/dL (median, 3.3 g/dL). Only 25% (12) were <3 g/dL, whereas one-fifth
had an M spike ≥4 g/dL. IgM kappa was present in 75% (36). Levels of uninvolved (normal,
polyclonal) immunoglobulins were reduced in 47% (24). Proteinuria ranged from not
measurable to 1.4 g per 24 hours (median, 0.05 g per 24 hours).

The patients were followed up for a median of 15.4 years (285 cumulative person-years).
During this time, 34 (71%) progressed to WM that required chemotherapy, 1 patient
progressed to AL amyloidosis and 1 patient progressed to lymphoma. The cumulative
probability of progression to symptomatic WM that required therapy, amyloidosis, or
lymphoma was 6% at 1 year, 39% at 3 years, 59% at 5 years, and 68% at 10 years (Figure
2A). The cumulative probability of progression was 12% per year for the first 5 years and
then 2% per year for the next 5 years, which approaches that of MGUS. Thus, the longer a
patient remains stable with SWM, the less likely is progression. The median time to
progression was 4.6 years.

When considering the same potential risk factors mentioned above, the percentage of
lymphoplasmacytic cells infiltrating the bone marrow was the most important predictor of
progression on multivariate analysis. The size of the serum M spike and the hemoglobin
value each contributed significantly to a model that already contained the percentage of
lymphoplasmacytic cells as a significant risk factor for progression. During the first 5 years,
the progression rate was 92% for the 13 patients who had 50% or more lymphoplasmacytic
cells in the bone marrow at diagnosis compared with 46% for those with bone marrow
infiltration <50% (P = .001). At 5 years, the risk of progression was 61% in those with an
initial M protein ≥3 g/dL and ≥10% bone marrow lymphoplasmacytic involvement but only
49% among those having an M spike <3 g/dL and a bone marrow lymphoplasmacytic level
≥10% (P = .265). The baseline median level of lymphoplasmacytic infiltration in the bone
marrow was 15% in the 12 patients who did not progress to active disease.

Seventy-five percent (36) of the 48 patients with SWM died during follow-up. Their overall
survival was 83% at 5 years and 50% at 9.6 years (Figure 2B). The median survival after
progression to symptomatic WM was 5.1 years. Only 5 patients with SWM were still alive
and at risk for progression. These patients have now been followed-up for 14 to 24.6 years.
Thus, the majority of patients with SWM will progress to symptomatic disease that requires
therapy. The pertinent laboratory tests should be repeated 2 to 3 months after initial
recognition of SWM to exclude early progression; if the results are stable, then the study
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should be repeated every 4 to 6 months for 1 to 2 years and then, if stable, rechecked at
annual intervals. It is important to emphasize to patients that they seek medical care if they
should develop any untoward symptoms.

Conclusion
Patients with IgM monoclonal gammopathy of undetermined significance have a
progression rate of approximately 1.5% per year and must be followed until death. Patients
with smoldering Waldenström’s macroglobulinemia progress at a rate of 12% per year for
the first 5 years and then decreases to almost the same as IgM MGUS.
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Figure 1.
(A) Probability of Progression to Lymphoma, Waldenström Macroglobulinemia, AL
Amyloidosis, or Chronic Lymphocytic Leukemia in 213 Residents of Southeastern
Minnesota in Whom Monoclonal Gammopathy of Undetermined Significance (MGUS) of
Immunoglobulin (Ig) M Class was Diagnosed From 1960 Through 1994. Error Bars Show
95% Confidence Intervals. The Numbers at the Bottom of the Horizontal Axis are the
Numbers of Patients at Risk at Each Interval. Figure 1A Was Modified From Ref. 11.
American Society of Hematology. (B) Relative Risk of Disease Progression 10 Years After
213 Residents of Southeastern Minnesota MGUS of IgM Class Were Diagnosed From 1960
Through 1994 by Monoclonal Protein Level at Diagnosis. Error Bars Show 95% Confidence
Intervals
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Figure 2.
(A) Cumulative Probability of Progression From Smoldering Waldenström
Macroglobulinemia (SWM) to Symptomatic WM That Requires Therapy, Amyloidosis, or
Lymphoma in the Cohort of 48 Patients With SWM. Error Bars Show 95% Confidence
Intervals. (B) Probability of Survival in 48 Patients With SWM. Error Bars Show 95%
Confidence Intervals
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