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Review article

Solitary plasmacytoma of bone and asymptomatic multiple myeloma

Meletios A. Dimopoulos, Lia A. Moulopoulos, Alice Maniatis, and Raymond Alexanian

Most patients with multiple myeloma (MM)
present with symptoms, have evidence of
generalized disease, and require chemo-
therapy promptly to reduce the malignant
clone. Some patients present with a local
symptom from a single plasmacytoma

but no myeloma elsewhere. Such patients
usually become free of symptoms after
local radiotherapy. In patients with MM
without symptoms, the diagnosis is made
on the basis of screening laboratory tests.
In patients with either solitary plasmacy-

toma of bone or asymptomatic MM,
systemic treatment should be deferred
until there is evidence of disease
progression. (Blood. 2000;96:2037-2044)

© 2000 by The American Society of Hematology

Solitary bone plasmacytoma

Some patients with plasma cell myeloma present with a singléinical and laboratory features

painful bone lesion due to a monoclonal plasma cell infiltrate, arg, . . . . .
further studies show no evidence of myeloma elsewhere. In oth }nlcal features of SBP in 8 series with at least 25 patients each are

: | S é)wn in Table 2:8-14Two thirds of patients were men, and their
cases, solitary bone plasmacytoma (SBP) may be discovered . .
median age was approximately 55 years, about 10 years younger

dur.ing roentgenog_raphic §tudies for .another condition or tilﬁan patients with MM. SBP may involve any bone but most often
g?r?;néopnrzsggz \z;vf[ftzc?s ?:Slzlfsznsg)/e”g;g ;{fi;:te's \sAtI?thuln; ér;lg’cg I ects the axial skeleton, particularly a vertebra. One study found
. ootp P t%at in 20% of patients with SBP, a rib, the sternum, the clavicle, or

1-3
myeloma: the scapula was involvéd The most common presenting symptom
was pain due to bone destruction, but patients with vertebral
Diagnosis involvement may also have evidence of spinal cord or nerve root

. ) ) . ) . caompression. A few patients with SBP present with symptoms and

The diagnosis of SBP requires a solitary bone lesion, a blopsys%ns of demyelinating polyneuropathyin evaluating such pa-
which shows infiltration by plasma cells; neggtlve results on fonts, the syndrome of polyneuropathy, organomegaly, endocrinopa-
skeletal survey; absence of clonal plasma cells in a random sa M protein, and skin changes (POEMS) should be considered.
of bone marrow; and no evidence of anemia, hypercalcemia, of | e MM, SBP has a lytic appearance on plain radiographs. In
renal involvement suggesting systemic myeloma. Diagnostic Critgyost patients, the lesion is purely lytic and has a clear margin and a
ria for SBP have varied over the years. Some older series includegow zone of transition to normal surrounding bone. Computed
patients with 2 bone lesions or up to 10% bone marrow plasma%'mography (CT) and particularly MRI depict the extent of SBP
tosis. Other series excluded patients with disease that progressgfe clearly. The MRI appearance of SBP is consistent with that of
within 2 years of diagnosis or in whom monoclonal protein focal area of bone marrow replacement; the signal intensity is
persisted after local treatmeht. similar to muscle on T1-weighted images and hyperintense relative

Recent advances have improved the precision of diagnoss. muscle on T2-weighted images. An extraosseous soft-tissue
Flow cytometry studies and molecular detection of heavy- argmponent is often present and may impinge on the spinal cord or
light-chain gene rearrangements may reveal clonal plasma cellssb]na| nerve roots.
the bone marrow of some patients who have no evidence of Electrophoresis of serum and urine samples reveals monoclonal
infiltration on light microscopy. Magnetic resonance imagingrotein in 24% to 72% of patients with SBP (Table 2), although
(MRI) is a noninvasive technique for sampling a large volume @évels of the protein are much lower than those patients with MM.
bone marrow. We found that MRI revealed unsuspected involval patients with SBP should undergo serum and urine immunofix-
ment of bone marrow in 4 of 12 patients with apparent 3BPation even when electrophoresis results are normal, since monoclo-
Liebross et dlreported that among 23 patients with thoracolumbatal protein will not be detected in approximately one third of
SBP, multiple myeloma (MM) developed in 7 of 8 patients with @atients. The significantly higher incidence of nonsecretory disease
solitary lesion on plain radiographs alone but in only 1 of 7 patients patients with SBP compared with patients with MM probably
who also had negative results on MRI of the spifee=(.08). reflects the very low tumor load. With disease progression,
Recommended diagnostic criteria for SBP that use on all sensitivenoclonal protein may be found in the serum or urine in some
techniques are shown in Table 1. patientst” The preserved levels of uninvolved immunoglobulins
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Table 1. Recommended diagnostic criteria for solitary bone plasmacytoma

Single area of bone destruction due to clonal plasma cells

BLOOD, 15 SEPTEMBER 2000 * VOLUME 96, NUMBER 6

Table 3. Outcome after radiotherapy in patients
with solitary bone plasmacytoma

Normal marrow without clonal disease Local 10-y disease-
Normal results on a skeletal survey and magnetic resonance imaging of the spine, ) No. of recurrence free survival  Median survival
pelvis, proximal femora, and humeri Series patients (% of patients) (% of patients) (y)
No anemia, hypercalcemia, or renal impairment attributable to myeloma Knowling et al* 25 0 16 7.5
Absent or low serum or urinary level of monoclonal protein and preserved levels of Brinch et al® 25 0 Not available 12.0
uninvolved immunoglobulins Bolek et al® 27 4 46 10.0
Frassica et al* 46 11 25 9.3
Liebross et al® 57 4 42 11.0

observed in virtually all patients with SBP provide further evidence

that the tumor load is low. ing the presence of tumor beyond the field of radiation. The

condition of these patients may remain stable for a long time, and
further treatment should be deferred until there is clear progression
|9f the plasma cell disorder.

' Although most patients with SBP of the spine can be treated

Treatment and response

Definitive local radiotherapy is the treatment of choice for SB

Treatment fields should be designed to encompass all diseasl,ﬁ;] radiotherany alone. some patients in whom the diaanosis of
shown by MRI or CT scanning and should include a margin Py ! P 9

. . : : . I%P has not yet been made present with or have rapid development
normal tissue. For spinal lesions, the margin should include at lea . . - . .
Tneurologlc dysfunction that requires laminectomy before radio-

one uninvolved vertebra. After adequate radiotherapy, virtually : .
patients have relief of symptoms. The radiologic response Zﬁaerapy. An anterior approach may be preferred because posterior

radiation therapy may include sclerosis and bone remineralizatigF?CEdures do not address the source of the impingement and may

. . . . . not reliably relieve neurologic compromise. Surgical intervention
0,
In up to 50% of patients followed up with plain radlographymay also be necessary in patients with vertebral instabBility.

assessmenfsl?On MRI images, abnormalities of the bone marro . o )
) i . urgical fixation of a pathologic fracture of a long bone may also
and an accompanying soft-tissue mass may persist even ajter

successful treatmeftLocal control, defined as long-term clinical € required.
and radiographic stability, has been achieved in at least 90% of
cases (Table 3)81014Mendenhall et &F reported a 6% incidence
of local failure with doses of at least 4000 cGy and a 31% incidendéne outcome in patients with SBP in 5 series with at least 25
with lower doses. Frassica et@dlid not observe local failure when patients each who received local radiotherapy without adjuvant
the radiotherapy dose was 4500 cGy or larger. There is evidencebh&motherapy is shown in Table 3. In patients with SBP, the most
a higher proportion of local failures in patients with spinatommon pattern of progression consists of new bone lesions, rising
lesions>14Although the optimal dose of radiotherapy has not beemyeloma protein level, and development of marrow plasmacytosis.
established by prospective studies, most authors reporting sefiessome patients, new bone lesions with normal intervening
agree that a dose of approximately 4500 cGy (4000 cGy famarrow develop, consistent with a “macrofocal” pattern of
vertebral lesions) provides the best local control without producirggowth13-1419The median time to progression is 2 to 3 years, but
serious toxicity. MM has developed in a few patients as long as 15 years after
In most patients, the monoclonal protein is reduced markedigdiotherapy. Most patients with early disease progression presum-
after completion of local radiotherapy. Serial and frequent measuedbly had occult generalized disease at diagnosis, whereas some
ments of myeloma protein for at least 6 months after treatment gratients with an apparent late recurrence may have had indolent
required to confirm disease radiosensitivity. The rate of reductigmowth for many years or, possibly, development of a second
may be slow and a continuous decrease in the protein may fmmary plasma cell neoplasm. The lower median age of patients
observed for several yeatéThe monoclonal protein disappears inwith SBP compared with those with MM and the later development
a minority of patients (20%-50%), suggesting that all disease waEMM in most patients with SBP suggest that SBP represents an
included within the radiotherapy field. The likelihood of disappeararly manifestation of MM in some cases. On the other hand, the
ance of monoclonal protein is higher in patients in whom theondition of some patients has remained stable for more than a
pretreatment value is low. In the series of Liebross €t the decade despite persistence of low-level monoclonal protein. Such
paraprotein persisted in all patients with a serum level above 10 giatients may have had reversion to stable monoclonal gammopathy
and there was no dose-response relation between radiation dosendetermined significance (MGUS) that may have preceded the
and disappearance of monoclonal profeln. many patients, the SBP. When MM evolves, most patients have features of low-tumor-
monoclonal protein persists despite adequate radiotherapy, indicagss disease, a high rate of response to chemotherapy, and

urse of the disease

Table 2. Characteristics of patients with solitary bone plasmacytoma

No. of Median Male Spine disease Monoclonal protein

Series patients age (y) patients (%) (% of patients) (% of patients)
Knowling et al* 25 50 68 32 24
Brinch et al® 25 56 72 68 61
Bolek et al'® 27 55 70 33 52
Jackson and Scarffet! 32 62 59 72 54
Galieni et al'? 32 52 81 40 47
Holland et al'3 32 60 70 34 Not available
Frassica et al* 46 56 65 54 54

Liebross et al® 57 53 69 40 72
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prolonged surviva$:1#2°Thus, the median overall survival time in The role of adjuvant chemotherapy

patients with SBP averages 10 years, and 10% to 20% of patiepts | seri h th dministered aft leti
die of unrelated causes (Table 3 and Figure 1). n several series, chemotherapy was administered after completion

o ) )
In a few patients with SBP, recurrent “solitary” plasmacytomacs)f local radiation treatment. Mayr et2alfound that adjuvant

develop after adequate radiotherapy has been administered toctt;%%motherapy may prever_lt progression to MM. Holland &t al
. . found that chemotherapy did not affect the overall rate of progres-

primary lesion. Careful assessments of the bone marrow, a bone . .
Sion to myeloma but that adjuvant treatment changed the median

survey, and MRI evaluations of the axial skeleton still fail to ShOV\{me to progression from 29 to 59 months. In most other series,

eyidence of MM. When isola.ted lesions develop at long interva deuvant chemotherapy had no beneficial efféét:>On the basis
(ie, more tha.m. 2 years.)., radiotherapy alope may be followed %¥ the available data, we believe that adjuvant chemotherapy
prolonged clinical stability. When new lesions develop at Short%ould not be administered to patients with SBP. Use of systemic

intervals and are accompanied by other signs that suggest M:Memotherapy or corticosteroids may obscure recognition of pa-

(falling Ieygls of unlnvolv_ed serum wpmunoglobuhns and N®%ients with disappearance of myeloma protein after radiotherapy
abnormalities on MRI studies), systemic treatment for MM may hgy, may be cured. Furthermore, early exposure to systemic

justified. If there is doubt, longer follow-up without chemotherapyeatment may hasten the evolution of resistant subclones and

should clarify the clinical course. thereby restrict later therapeutic options, when they may be more
useful. Moreover, in one series, secondary leukemia developed in 4
Prognostic factors of 7 patients with SBP who received adjuvant melphalan-based

chemotherapy after completion of radiotherapy.
With more sensitive staging procedures, the diagnosis of SBP
should become less common, but the fraction of patients with
prolonged stability, or even cure, should increase. In some series .
no factors predictive of systemic recurrence could be idenl(iﬁ-SymptomatIC MM
fied 13142021 There was no relation between the dose of loc@efinition
radiotherapy and the likelihood of distant progression. Jackson and
Scarffé! suggested that osteopenia and low levels of uninvolvdfl recent years, many patients without any symptoms attributable
immunoglobulins were adverse prognostic factors. InmunoparelsMM have been given a diagnosis of the disease by means of
was associated with an increased risk of progression in anoti§§feening tests or during an investigation of another disorder.
study!2 and all 3 patients with low levels of uninvolved immuno Coincidental discovery of abnormal laboratory values, especially
globulins in the MD Anderson study had disease progrediorn increased serum protein level, led to the recognition of MM. The
(again, low levels of uninvolved immunoglobulins usually indicat§oncept of smoldering MM (SMM) or indolent myeloma was

occult MM). The size of the lesion appeared to predict conversiditroduced by Kyle and Greigp and Alexaniaf’ 20 years ago.
to MM in one series? In other series, relapse rates were higher i '€S€ investigators defined a group of patients with myeloma who
older patients or in those with axial lesiohsn several series had a stable clinical course for several years before chemotherapy

disappearance of abnormal protein after local radiotherapy w4gs necessary. i )
associated with a high probability of long-term stabifi#§:22An Most patients with asymptomatic myeloma have stage | disease

update of the MD Anderson serfagported that among 11 patients"JlCCOrOIIng to the _Dune and Sglmon critéfizand features Of.
7gw-tumor-mass disease according to the MD Anderson criferia

with disappearance of myeloma protein, MM developed in only | tein below 45 /L and h lobin level ab
(after 4 and 12 years, respectively), whereas MM developed in 5 {éerum myeloma protein below 25 g/ and nemogiobin Jevel above
105 g/L). Distinguishing between asymptomatic myeloma and

f pati ith i lonal i % of th o o .
o_ patients wit pers!stent monoc F)n&_l protein ar_ld 63% of t OiﬁGUS may be difficult. The latter condition is a relatively
with nonsecretory diseasé® & .02; Figure 1). High levels of . .

common plasma cell dyscrasia characterized by a serum monoclo-

r.nonoc.:lonal proteln and depres§|on of u.n|nvo|\(ed |mmunogloblrjla| protein level below 30 g/L, less than 5% plasma cells in the
lins raise major concerns regarding the diagnosis of SBP.

bone marrow, no or only a small amount of urinary protein on
Bence Jones assessment, absence of lytic bone lesions, and no

00 Peak resolved related hypercalcemia, renal impairment, or anethi/hen at
1 \ la-._._l Peak resoived “’&m least one lytic lesion is present, marrow plasmacytosis exceeds
1" ILLI 15%, the serum monoclonal protein level is below 30 g/L on
K |1 4 standard electrophoresis, or the Bence Jones urinary protein value
2 50 ":_,% o ‘| e is above 150 mg/day, asymptomatic MM is very likely. In patients
8 ""! Horbecturks § 1 E.f:?.'.‘.!?.‘;.’._’""" with less than 5% marrow plasma cells, a serum monoclonal
£ 1 p..kp:,,..m ..... T:, L4 protein level below 20 g/L, a Bencg Jones urinary.protein value
o | g i : below 50 mg/day, and preserved uninvolved serum immunoglobu-
4 | Nonsecretory a ! A lins, MGl_JS .is highl_y Iikely_ (Table 458 Many patier_lts do not meet
I + | all the criteria for either disorder, and other studies may be useful
I Nonsecretary for differentiating between the diseases. Abnormal results on MRI,
10 o 20 30 o “20 30 an increased plasma cell labeling index, or the presence of
monoclonal circulating plasma cells in blood provides strong
Years from radiotherapy evidence that myeloma is either present or will soon dev&ldip.
Figure 1. Remission and survival in solitary bone plasmacytoma. The panelon  there is doubt, long-term follow-up is required for clarification.
the left shows the remission time in 61 patients with solitary plasmacytoma of bone Some asymptomatic patients present with myeloma of interme-

treated at the MD Anderson Cancer Center, according to disappearance and . .. | inl | of |
persistence of myeloma protein or nonsecretory myeloma. The panel on the right diate Stage’ indicated by a serum myeloma prOtem evel of at least

shows cause-specific survival after radiotherapy in the same groups of patients. 45 g/L ora hemoglobin level under 105 g/L. Despite the absence of
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Table 4. Comparison of monoclonal gammopathy of undetermined in asymptomatic patients if at least one of the following complica-
significance and asymptomatic myeloma tions occurred: skeletal pain or pathologic fracture, osteolytic
Characteristic MGUS Asymptomatic myeloma — destruction in weight-bearing bones, hemoglobin level below 90
Monoclonal protein <30g/L > 20 g/L in 85% g/L, renal impairment, hypercalcemia, proteinuria (Bence Jones
Marrow plasma cells <10% >10% value > 4 g/24 hours), neurologic symptoms, or recurring infec-
Uninvolved immunoglobulins Preserved in 80% Depressed in 90% tions. Facon et &l defined progression as evolution of asymp{om
Urinary protein (Bence Jones) None or < 50 mg/d > 50 mg/d in 35% atic stage | to Durie and Salmon stage Il orlll.

Spine MRI results Normal Abnormal in 40%

o . o Prognostic features for disease progression
MGUS indicates monoclonal gammopathy of undetermined significance; MRI,

magnetic resonance imaging. Unless death due to another condition occurs, all patients with

symptoms, patients with such disease features should be tredte mptomatic myeloma will eventually have disease progression

soon after diagnosis because disease complications are Iikelyapo require treatment. Although the median time to progression is

occur within 12 month&? We will therefore focus here on patientsapprOXImatGIy 3 years, identification at diagnosis of patients with a

; . high or low likelihood of early progression (ie, within 12 or 18
with asymptomatic MM of low tumor mass (stage ). months) is important. Obviously, follow-up in patients with a high

Incidence likelihood should be more frequent and stringent than that in

. . ' ) patients with a low likelihood.
The incidence of asymptomatic MM varies among series and has geyeral studies have described prognostic factors that identified

increased during the past decade. Between October 1974 @agents in whom the disease was likely to progress early. The
December 1991, among the 638 consecutively seen, previouglyits of 3 large studies in which a multivariate analysis was
untreated patients with MM evaluated at MD Anderson Canc%%rformed are shown in Table3536:37Some patients with asyrap
Center, 95 patients (15%) had asymptomatic myeloma of lojmatic bone lesions were included in these studies, and the lesions
tumor mass? Riccardi et af* reported that the percentage Ofyere associated with a median time to progression of less than 12
asymptomatic patients who received a diagnosis by chance jjgning0.36 However, surveillance is not appropriate in such
creased from 14% during the period 1972-1986 to 34% during thatients, who should be treated soon after diagnosis. Other
period 1987-1990. From August 1984 until December 1986 injaqependent variables associated with earlier progression were
Norwegian health region with approximately 820 000 people, MM eater bone marrow plasmacytosis, higher serum monoclonal
was found in 162 people, 71 (44%) of whom were asymptond&tic 5rgtein level, lower hemoglobin value, and the presence of
Age, sex, and myeloma-type distribution were similar in SymMptoNkoteinuria on Bence Jones assessreH?

atic and asymptomatic patients. The plasma cell labeling index and the peripheral blood B-cell
Treatment at diagnosis labeling index (using tritiated thymidine or bromodeoxyuridine)
are low in patients with SMM, indicating a low proliferative index.
Two prospective randomized trials assessed the role of systerBitdies at the Mayo Clinic showed that patients with asymptomatic
chemotherapy in asymptomatic MM. Hjorth et®3akandomly myeloma in whom either index is more than 0.4% are likely to have
assigned 50 patients with asymptomatic myeloma stage | peogression to symptomatic myeloma within 12 morf¥.A
immediate treatment with melphalan and prednisone or to defern@dre recent study at the same institution evaluated the number and
therapy, in which treatment with the same agents was started at ldiseling index of circulating peripheral blood monoclonal plasma
time of disease progression. No differences between the 2 groupsdils (PBPC) in 17 patients with newly diagnosed SMM. These
response rate, response duration, or survival were observedinfestigators found that the median time to progression in patients
similar study with 44 patients was conducted by Grignani ét al,with abnormal PBPC (defined as an increase in the number or
who reported similar survival times of 58 months and 54 monthgroliferative rate of circulating PBPC) was 0.75 years, whereas it
respectively, in patients randomly assigned to deferred or immedias 2.5 years for those patients without abnormal PBPE (01) 40
ate treatment. Although neither study had enough patients to detectin several studies, MRI was performed in patients with asymp-
small differences, it is unlikely that immediate chemotherapy witomatic myeloma without bone lesions on plain radiographs (Table
prolong survival. Furthermore, in studies of other low-grade).4:-43Abnormal MRI results occurred in 29% to 50% of patients
lymphoproliferative disorders, there was evidence that early treaind were associated with earlier progression in all series. In a study
ment of asymptomatic patients does not prolong survival. of 55 patients with asymptomatic myeloma, Mariette et al
_— o conducted a multivariate analysis of variables associated with
Definition of progressive disease
AlthOUQh 6.1|m05t all resear_chers who have reported series agree Ifgate 5. Characteristics of patients and prognostic factors for progression of
patients with asymptomatic myeloma of low tumor mass should R&mptomatic myeloma in 3 series
followed up without treatment until there is evidence of disease

Wisloff Dimopoulos Facon
progression, criteria for progressive tumor growth have not been et a3 etal® etal®’
clearly established. In 3 consecutive series at the MD AndersQa o atients 71 %5 o1
Cancer Center, progressive disease was defined by an elevatiop@fiesions (%) 15 18 4
serum myeloma protein to at least 5.0 g/dL, an unequivoC@kdian time to progression (mo) 26 26 48
increase in the size or number of bone lesions, or an obvioa®erse prognostic factors
complication of myeloma, such as a pathologic fracture, anemiaBone lesions Yes Yes Yes
hypercalcemia, or impairment of renal function. The myelomaBone marrow plasmacytosis Yes No Yes
protein level of 50 g/L was chosen after preliminary assessmengerum monoclonal protein No Yes Yes
showed that an increase to this value was nearly always associat&f"a" Proein (Bence Jones) No ves No

Mild anemia No No Yes

with early subsequent morbidity. Wisloff efinitiated treatment
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disease progression and demonstrated that the only significant108
factors were abnormal MRI results and the presence of at least 20%
plasma cells in the bone marrow.

An analysis at the MD Anderson Cancer Center that excluded se
asymptomatic patients with bone lesions on plain radiographsg
revealed 3 dominant prognostic factors predictive of early progres$
sion: serum monoclonal protein level above 30 g/L, IgA heavy-E
chain type, and Bence Jones protein excretion value above 5@ "!Ab,,om,,. MRI
mg/day. The presence of 2 or more of these features identifie¢ L
high-risk disease with a median time to progression of 17 months. ! 1
The presence of only one adverse feature was associated with a 4 | |
median time to progression of 40 months, whereas the absence of n 80 100 2 80 100
all adverse variables was associated with prolonged stability Months to progression
(median time to progression of 95 month$)The same study Figure 2. Progression of asymptomatic myeloma.  The panel on the left shows the
concluded that MRI of the spine was particularly useful in paﬂenygriable times to disease progression in 123 asymptomatic patients with multiple
with an intermediate time to progression; abnormal MRI resul{gyeloma at the MD Anderson Cancer Center, according to risk status defined by the

. o . . . presence of 0, 1, or 2 or more of the following abnormalities: monoclonal protein level
were observed in 40% of such patients and were associated Witkh&e 30 g/L, 1gA myeloma protein type, and urinary protein level above 50 mg/day

Normal MRI

.‘
|.|

'_._!

median time to progression of 21 months (Figure 2). on Bence Jones assessment (P < .01). The panel on the right shows the variable
times to disease progression in 43 asymptomatic patients considered at intermediate
Qutcome after progression risk on the basis of magnetic resonance imaging results (P < .01).

All patients with tumor progression require systemic treatment.

Response rates in patients who initially presented without symmechanisms of myeloma has accumulated in recent years. In
toms were similar to those in symptomatic patients treated addition, studies of patients with MGUS have revealed links
diagnosis, as were the median survival times after treatfi€ht® between this disorder and myeloma. SBP and asymptomatic
The similar outcomes indicated that drug-resistant tumor cells didyeloma could be considered intermediate steps in the evolution
not expand during the surveillance period. After initiation ofrom MGUS to myelomet>46

chemotherapy for disease progression, survival times in previously Studies of MGUS and myeloma have focused on cytogenetic
asymptomatic patients were similar among groups of patienfactors, cytokines, adhesion molecules, and angiogenesis. Similar
despite widely different times to progressi##’ Asymptomatic studies of the plasma cells of SPB or of asymptomatic myeloma are
patients with a low risk of progression had a median overalare; however, because at least one third of patients with myeloma
survival time longer than 6 yea?$3"This indicated that the extent have disease evolution after a history of MGUS, it seems reason-
of disease at diagnosis and the rate of tumor growth befoable to assume that there are similar “markers” of tumor growth in
chemotherapy had a major impact on the overall survival afl clonal plasma cell disordefs.

patients with asymptomatic myeloma.

Cytogenetic studies

Biologic features of asymptomatic Initial studies of plasma cells in patients with MGUS rarely showed
myeloma and MGUS chromosomal abnormalities. More recently, studies using fluores-
cent in situ hybridization confirmed the presence of abnormalities
Analysis of several series of patients with asymptomatic myelonira MGUS similar to those in overt MM. Calasanz etéaleported
indicates that patients with this disease represent a heterogeneusmosomal abnormalities in 25% of MGUS clones, Fonseca et
group. Although one fourth of patients require treatment within al*® found 1432 abnormalities in 66% of MGUS cases, and
year after diagnosis, the condition of others may remain stable foebnormal IgH recombinations were observed by Avet-Loiseau et
years or longer. Clinical and laboratory features that prediet*®in 58% of patients with MGUS and 59% with myeloma. More
prolonged disease stability have been identified at diagnosis, Ispecifically, 14932 abnormalities were observed in 46% of patients
the factors that maintain disease dormancy and those that atith MGUS or SMM and were present in the majority of clonal
responsible for disease progression are not known. plasma cells. These observations support the conclusion that
A substantial amount of knowledge regarding the pathogenetiwtations at the immunoglobulin heavy-chain gene locus 14q32
represent the primary genetic abnormality in clonal plasma cell

Table 6. Prognostic importance of MRI in asymptomatic myeloma d)/SCI'SIlSiaS and that additional subsequent abnormalit.ies lead to the
No. (%) of Vedian time to evolution of MM.50v_5l The t('ll;_l4)(q13;g3_2) occurs in 15% of
Series patients progression (mo) pvalue MGUS or SMM patients, an incidence similar to that in myeloma,;
Moulopoulos et al“: hov_vever, t(4;14)(p16;q32) occurs in 2% of MGUS or SMM
Normal MRI results 19 (50) 43 patients but in 12% of patients with overt myeloffa.
Abnormal MRI results 19 (50) 16 <01 Deletions of chromosome 13, which confer a poor prognosis in
Vande Berg et al*? myeloma, were found in 39% of myeloma cases but in 83% of
Normal MRI results 17(71) 32 myeloma cases that evolved from MGUS and in 4 of 19 patients
Abnormal MRI results 7(29) 10 <.0001  (20%) with stable MGUS® In addition, a monoallelic deletion of
Mariette et al‘? the 13q14 region was found in 21% of patients. The deletion was
Normal MRI results 38 (69) Not reached present in the majority of clonal plasma cells in patients with SMM
Abnormal MRI results 17 (31) Not reached <.0001

or overt myeloma but in fewer clones in those with MG@Fable
MRI indicates magnetic resonance imaging. 7). Chromosomal aneuploidy (trisomies 3, 7, 9, and 11) was
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Table 7. Chromosomal abnormalities in plasmacytic proliferations Angiogenesis

Asymptomatic Overt . . . .
Abnormality MGUS (%)  myeloma (%)  myeloma (%) Reference The role of angiogenesis in tumor progression and the potential of
14932 s 7 9 Avet-Loiseau of al®® antlan_glogenlc_ substar_lces as therapy_have recently received much
{(11:14) 15 15 15 Avet-Loiscau etae  attention. Angiogenesis correlates with plasma cell growth (S-
1(4:14) 2 2 12 Avet-Loiseauetais  phase fraction) in both MGUS and MRA.Levels of angiogenic
—13/13q— 21 23 36 Avet-Loiseau etal®s  basic fibroblast growth factor 2 protein in plasma cell extracts from

patients with active MM were higher than those from patients with
nonactive myeloma and MGUS. Also, levels of matrix metallopro-
teinase-2 mRNA and protein were higher in patients with active
MM than in those with responding MM or stable MGUYSDi
reported in 50% of patients with MGUS and 13g14 abnormaliti€d@imundo et &P reported increased levels of vascular endothelial
in 46952 growth factor (VEGF) in plasma of both the peripheral blood and
bone marrow in patients with active MM, whereas in patients with
MGUS or early myeloma, elevated VEGF levels were observed
only in bone marrow plasma.

Interleukin (IL) 6 is considered the principal growth factor in the Bone marrow microyessel area was increased_ in pa_ltients ‘_Nith
progression of MM. Significantly elevated serum IL-6 levels wergctive MM compared with control subjects but not in patients with

found in 3% of patients with MGUS or SMM, 35% with overt MM, nonactive MM or MGUS. Furthermore, conditioned medium from
) plasma cell cultures showed angiogenic potential in 76% of active

consists of a membrane protein, CD126, and a signal-transducméselgg]a cases, 33% of.nonactlve cases, and 20% of MGUS
molecule, CD130. Expression of IL-6R components in MGUS arﬁ]a e$3Nevertheless, no direct _correl_atlons have so far been found
MM was studied by Barille et & CD126 was detectable in 50% of etween Ie\{els. of.these angiogenic factors anq the exte.nt of
patients with either MGUS or MM and did not change durin neovascularization in bone marrow of myeloma patients. Studies of

disease progression, whereas CD130 was expressed in 43% of W fact_ors with angiogenic potential, such as VEGF, TyF
. . . . . transforming growth factags, and IL-13, are under way.
patients at diagnosis and in 88% at relapse. Elevations of serum . S . . .
. " On the basis of the findings described above, clinical trials of
soluble IL-6R were also reported in both MGUS and M¢ - . . - .
. . thalidomide (an antiangiogenic drug) in the treatment of myeloma
IL-1B and tumor necrosis factor (TNF-a) are bone-resorbing :
cytokines and therefore of interest in research on plasmac V}lere begun. Results were encouraging, although there was no
Yt P Y&6rrelation between marrow vascularization and respbhsha

_rl]_?\ﬁ:plas.ms' ?jtudlzsbustllqg slensmve :leCh?'gu?;’ suglgested ﬁ ide possibly also acts by mechanisms other than antiangiogen-
- IS produced by the plasma Cells ol both myeloma angq;q g ch as a direct antitumor effect; by altering regulatory

MGU_S‘ whereas IL-f messen_ge_r RNA (mRNA), but not thecy‘[okines; or by means of its immunomodulatory effééts.
protein, could be detectédin a similar study, Lacy et & detected

IL-18 mRNAn 49 of 51 patients with active myeloma, 7 of 7 with
SMM, 5 of 21 with MGUS, and 0 of 5 healthy controls. BoneOther factors

lesions were prese_nt In 40 patients W'.th MN." and a_II had deteCta%?her features may be involved in the transition from the premalig-
IL-18 mRNA. Serial measurements in patients with MGUS ma

) . o Hant to the malignant phase of plasmacytic proliferation. Using a
clarify whether the presence of ILBIMRNA is predictive of flow cytometric method, Witzig et 8defined a plasma cell growth
progression of MGUS to myeloma.

index and a plasma cell apoptotic index and compared marrow

IL-10 is also increased in patients with plasma cell leukemia ®om patients with MGUS, SMM, and MM. They found a decrease
solitary plasma_cytoma, with grovvth factor activity mediated th_rougifﬁ apoptosis during progression from MGUS to SMM and MM,
a gp130 cytokine, oncostatin ’M.Therefore, although cytokines without a significant increase in proliferation.

may not be an etiologic factor in myeloma, they are important in With regard to bone disease, Bataille edbund excessive

the proliferation of the malignant clone. bone resorption on bone biopsy in 16% of patients with low-risk
MGUS, 46% with high-risk MGUS, 79% with SMM, and 93%
Surface markers and adhesion molecules with MM. Excessive bone resorption was present in 52% of
patients with MGUS in whom MM subsequently developed but in
The phenotypes of plasma cells in cases of MGUS and myelomaly 49 of those with stable MGUS.
are also of interest. Ocqueteau et’atudied 76 patients with Finally, hypogammaglobulinemia, a typical finding in overt
MGUS, 65 with MM, and 10 control subjects by using a large panghyeloma, may also be present in earlier phases of the disease. A
of monoclonal antibodies against plasma cell-related antige@@crease in levels of uninvolved immunoglobulins was found in
They concluded that residual polyclonal plasma cells are alwaggev to 30% of MGUS patient®. CD5* B cells affect immune
present in MGUS but only rarely present in MM. CD44, alobulin production, and in a study by Paglieroni et”athe
polymorphic glycoprotein involved in adhesion, and variant is;aumbers of these cells were found to increased in 7 of 10 MGUS
forms (CD44v) were studied in patients with myeloma by van Driglatients who had progression to MM but in none of 11 patients with
et al®! Both CD44v9 and CD44v10 were expressed on plasmastable MGUS. Also, 8 of 8 patients with localized plasmacytoma
cells of healthy persons, whereas CD44v®0" was expressed in and increased CD5B cells had progression to MM or recurrence
patients with stable myeloma and CD44vA0" in patients with of plasmacytoma, whereas 0 of 9 with normal CDB cells
progressive myeloma. Assessment of certain adhesion molecutesnbers remained healthy. It was hypothesized that these suppres-
such as CD56, can differentiate MGUS (CD$6rom myeloma sive cells may have a role in disease regulation in addition to their
(CD56").82 role in hypogammaglobulinemia.

Values are percentages of patients with the abnormality.

Cytokines

and 100% of plasma cell leukemigsIL-6 receptor (IL-6R
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autologous stem cell transplantation should be deferred until MM
becomes more evident, when the potential clinical benefit clearly
outweighs the risks. The prophylactic role of bisphosphonates in
In most patients with SPB and residual myeloma protein or wittaintaining bone mineralization appears less clear, since no
asymptomatic myeloma and increased risk factors, overt Mibntrolled studies have been conducted in patients without lytic
develops within 3 years. Such patients are candidates for trialstisfne lesions or in very early phases of disease. One can envision
new agents that are rational and entail a low likelihood of seriotigndomized multicenter trials in selected patients with asymptom-

Future directions

toxicity. This applies to drugs that are active in vitro or againgitic myeloma and reduced bone density.
rodent plasmacytomas or human B-cell leukemias and lymphomas.
For example, we confirmed some of the earliest clinical evidence of
activity for interferona, dexamethasone, and paclitaxel; we faileg\cknowledgments
to observe a benefit with alfans retinoic acid; and we are now

assessing the value of thalidomide. In view of the projected lonwfe thank Kay Delasalle and Dimitra Gika for technical and

survival of most patients, more intensive therapy supported Bgcretarial assistance.
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