From the Division of Hematology (R.A.K.,
A.D., R.F,, SV.R.), the Department of Lab-
oratory Medicine and Pathology (E.D.R.,
PJ.K., J.M.H.), the Division of Biostatis-
tics (T.M.T., D.R.L., M.F.P.), the Depart-
ment of Immunology (D.F.J.), and the De-
partment of Health Sciences Research
(L.J-M.), Mayo Clinic, Rochester, MN. Ad-
dress reprint requests to Dr. Kyle at the
Division of Hematology, Mayo Clinic, 200
First St. SW, Rochester, MN 55905, or at
kyle.robert@mayo.edu.

N Engl ) Med 2007;356:2582-90.
Copyright © 2007 Massachusetts Medical Society.

2582

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Clinical Course and Prognosis of Smoldering
(Asymptomatic) Multiple Myeloma

Robert A. Kyle, M.D., Ellen D. Remstein, M.D., Terry M. Therneau, Ph.D.,
Angela Dispenzieri, M.D., Paul J. Kurtin, M.D., Janice M. Hodnefield, M.S.,
Dirk R. Larson, M.S., Matthew F. Plevak, B.S., Diane F. Jelinek, Ph.D.,
Rafael Fonseca, M.D., Lee Joseph Melton Ill, M.D.,
and S. Vincent Rajkumar, M.D.

ABSTRACT

BACKGROUND

Smoldering (asymptomatic) multiple myeloma is an asymptomatic plasma-cell prolif-
erative disorder associated with a high risk of progression to symptomatic multiple
myeloma or amyloidosis. Prognostic factors for the progression and outcome of this
disease are unclear.

METHODS

We searched a computerized database and reviewed the medical records of all patients
at Mayo Clinic who fulfilled the criteria of the International Myeloma Working Group
for the diagnosis of smoldering multiple myeloma between 1970 and 1995. Bone mar-
row aspirate and biopsy specimens were studied, and patients were followed through-
out the course of disease.

RESULTS

During the 26-year period, 276 patients fulfilled the criteria for smoldering multiple
myeloma. During 2131 cumulative person-years of follow-up, symptomatic multiple
myeloma or amyloidosis developed in 163 persons (59%). The overall risk of progres-
sion was 10% per year for the first 5 years, approximately 3% per year for the next
5 years, and 1% per year for the last 10 years; the cumulative probability of progression
was 73% at 15 years. At diagnosis, significant risk factors for progression included
the serum level and type of monoclonal protein, the presence of urinary light chain,
the extent and pattern of bone marrow involvement, and the reduction in uninvolved
immunoglobulins. The proportion of plasma cells in the bone marrow and the serum
monoclonal protein level were combined to create a risk-stratification model with three
distinct prognostic groups.

CONCLUSIONS
The risk of progression from smoldering multiple myeloma to symptomatic disease
is related to the proportion of bone marrow plasma cells and the serum monoclonal
protein level at diagnosis.
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