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Minimal criteriafor the diagnosis of multiple myelomacon-
sists of morethan 10% plasmacellsin the bone marrow or
a plasmacytoma and one of the following: 1) M-proteinin
the serum (usually > 3g/dL); 2) M-protein in the urine; or
3) lytic bone lesions. These findings must not be related to
metastatic carcinoma, lymphoma, connective tissues disor-
ders, or chronic infections. It is also necessary that the pa-
tient have the usual clinical features of multiple myeloma
Monoclonal gammopathy of undetermined significance
(MGUS)®, smoldering multiple myeloma (SMM)®@ and pri-
mary systemic amyloidosis (AL)® must be included in the
differential diagnosis. The size of the M-protein in the se-
rum and the urine and the number of bone marrow plasma
cellsarehelpful inthedifferential diagnosis. In the asymp-
tomatic patient, an M-protein value < 3g/dL, fewer than
10% bone marrow plasma cells and absence of osteolytic
lesions, anemia, hypercalcemia, and renal insufficiency are
characteristic of MGUS. In asymptomatic patients an M-
protein value > 3g/dL and more than 10% bone marrow
plasmacellsfulfill the diagnostic criteriafor SMM. Reduc-
tion of uninvolved immunoglobulins are usually decreased
in multiple myelomaand macroglobulinemiabut reduction
aso occursin amost one-third of al patientswith MGUS*4,
The plasmacell labeling index (PCLI) ishelpful in the dif-
ferentiation of MGUS or SMM from multiple myeloma®.
Anincreased value strongly suggeststhat the patient has or
will soon have symptomatic multiple myeloma, but it must
be emphasized that patients with overt multiple myeloma
may have anormal plasmacell l1abeling index. Monoclonal
plasma cells of the same isotype can be detected in the pe-
ripheral blood in 80% of patients with active multiple my-
eloma, whereasthose with MGUS or SMM have few or no
circulating plasma cells®. No single factor can differenti-
ate a patient with MGUS from one in whom multiple my-
eloma or other malignant disease will eventually develop.
The serum and urine M-protein value should be measured
periodically, and clinical and other laboratory features
should be eval uated to determine whether multiple myeloma,
AL, macroglobulinemia, or related disorders have devel-
oped.

Therapy

Although most patientswith multiple myelomahave symp-
tomatic disease at diagnosis and require therapy, some are
asymptomatic and should not be treated. All symptoms,
physical findings, and laboratory datamust be considered.
Anincreasing level of the M-protein inthe serum or urine,
development of anemia, hypercalcemia, or renal insuffi-
ciency, and the occurrence of lytic lesions or extramedul-
lary plasmacytomas are all indicationsfor therapy. If there
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is doubt about beginning treatment, the most reasonable
approach isto reevaluate the patient in two months and to
delay therapy until progressive diseaseis evident.

If the patient is younger than 70 years, the physician
should discussthe possibility of autologous peripheral blood
stem cell transplantation. This should be done as part of a
prospective study. Hematopoietic stem cells should be col-
lected before the patient is exposed to alkylating agents.
Chemotherapy isthe preferred initial treatment for overt,
symptomatic multiple myeloma in persons older than 70
yearsor in younger patientsin whom transplantation is not
feasible. Oral administration of mel phalan and prednisone
produces an objective response in 50%-60% of patients. |
prefer to give melphalan orally in a dosage of 8-10mg/day
for seven days and prednisone, 20mg/tid orally for the same
seven days. The melphalan should be given when the pa
tient is fasting because absorption is reduced after food is
eaten. Leukocyte and platelet counts must be determined at
three-week intervals after the start of therapy, and the
mel phal an dosage should be altered until mid-cycle neutro-
penia or thrombocytopenia occurs. Melphalan and pred-
nisone should be repeated every six weeks. Unlessthe dis-
ease progressesrapidly, at |east three courses of melphalan
and prednisone should be given beforethisregimenisdis-
continued. An objective response might not be achieved
for six to twelve months or even longer in some patients.

Because of the obvious shortcomings of melphalan and
predni sone, various combi nations of therapeutic agentshave
beentried. One of the most commonly used, the M-2 proto-
col, consists of vincristine, carmustine (BCNU), mel phalan,
cyclophosphamide, and prednisone (VBMCP)?. This pro-
duces an objective responsein up to 70% of patients. Inan
overview of individual datain 4,930 persons from 20 ran-
domized trials comparing mel phalan and prednisonewith a
variety of combinations of therapeutic agents, the response
rates were significantly higher with combination chemo-
therapy (60%) compared to mel phalan/prednisone (53%)
(p < 0.00001). There was no evidence that any group of
patients benefited from receiving combination therapy. In
fact, there was nothing to indicate that high-risk patients
benefited from combination chemotherapy. Therewas also
no significant differencein response duration between single
and multiple agents.®

Chemotherapy should be continued until the patient is
in aplateau state or for at least one year. A plateau stateis
defined as stable serum and urine M-protein levels and no
other evidence of progression. Chemotherapy should be
discontinued when a plateau state occurs because contin-
ued therapy may lead to the development of a myelo-
dysplastic syndrome or acute leukemia®.
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Maintenance Therapy

It would be desirable to keep the patient in a plateau state
forever, but thisisnot possible. The Italian Myeloma Study
Group reported a superior response duration (26 vs. 14
months) favoring interferon maintenance after one year of
induction therapy. Therewas no significant prolongation of
survival®®, An overview by the Myeloma Trialist Group
reveaed lapse-free survival at five yearsin 23% receiving
alpha-2 interferon vs. 16% without interferon (p <.001).
The overall survival at five years was modestly prolonged
(31% vs 28%) (p =.008) (personal communication, Dr. K
Whestly, MyelomaTridists: 1998). Patients should be moni-
tored closely during the plateau state, and the same therapy
should bereinstituted if relapse occurs more than six months
after the plateau state has begun.

Supportive Care

Skeletal complications
Skeletal involvement may lead to pain, hypercalcemia,
pathologic factors, or spinal cord compression. These com-
plications result from increased osteoclastic bone resorp-
tion that is not accompanied by a comparable increase in
bone formation®™. The increase in osteoclastic activity in
multiple myelomais mediated by the release of osteocl ast-
stimulating factors which include IL-I, 11-6 and tumor ne-
crosis factor (TNF). These factors are produced locally in
the bone marrow microenvironment by cells of both tumor
and nontumor origin®%3, The cytokines can also serve as
myelomagrowth factors and prevent apoptosis.

Bisphosphonates are specific inhibitors of osteoclastic
activity and have been evaluated as adjunctive therapy to
chematherapy for multiple mye oma*. Three hundred and
seventy-seven patientswith Stage |11 myelomawith at |east
one lytic lesion were randomized to receive pamidronate
90mg intravenously or placebo. The patients were strati-
fied at study entry to thosereceiving first-line therapy (stra-
tum 1) and patientswho had failed first-line chemotherapy
and were on subsequent therapy regimens (stratum 2). Skel-
etal events were defined as pathologic fractures, need for
surgery totreat or prevent pathologic fracture, and need for
radiation to bone or spinal cord compression. Therewas a
significant reduction in both the proportion of patients ex-
periencing skeletal eventsaswell asthe number of skeletal
eventsannually in patients receiving pamidronate. In addi-
tion, therewas areduction in the number of patients devel-
oping new pathologic fractures as well as requiring radia-
tion therapy in the pamidronate group. Therewasasignifi-
cant reduction in bone pain, alesser requirement for anal-
gesic drugs, andimproved quality of lifein the pamidronate
group. Therewasaslight survival advantagein the stratum
2 patients who received pamidronate compared to placebo
(median 21 vs. 14 months). In addition, pamidronate and
zoledronate reduced apoptosis of myelomacellsin human
myelomacell cultures and thus may have adirect effect on
multi ple myeloma®®,

Patients should be encouraged to be as active as pos-
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sible but they must avoid undue trauma. Fixation of frac-
tures or impending fractureswith anintramedullary rod and
methyl methacrylate has produced good results. Bone pain
should betreated with anal gesics or narcotics as necessary.

Hypercalcemia

This occurs in up to one-fourth of patients with multiple
myeloma and should be suspected with loss of appetite,
nausea, vomiting, polydipsia, polyuria, constipation, weak-
ness, changesin mental alertness, or confusion. Treatment
isurgently important because kidney failure frequently oc-
curs. The patient should be hydrated with intravenous flu-
ids and started on prednisone, 25mg/qid. The prednisone
should be reduced and discontinued as soon as the serum
calcium becomes normal. If hypercalcemia persists,
pamidronate or Didronel is effective.

Anemia

Anemiaoccursin amost all patients during the course of
multiplemyeloma. A prospective, randomized, placebo-con-
trolled blind clinical trial of 25 patients with hematocrit <
30 and in astable phase of their multiple myelomawas per-
formed. They were given erythropoietin, 150u/kg or pla
cebo subcutaneously, three times weekly. After six weeks,
the code was broken for al patients and those, who had
been randomized to placebo were crossed over to an open-
label phaseinwhich they were given erythropoietin. Over-
al, 9 of 20 evaluable patients (45%) had a complete re-
sponse and two (10%) had a partial response™”. Osterborg
et al™® reported a 60% response in patients with multiple
myelomaor non-Hodgkin' slymphoma. They found that the
serum erythropoietin concentration was the most important
factor predicting response. Ludwig et al® reported benefi-
cial effects of erythropoietin in anemia associated with
multiple myeloma. They also found asignificant improve-
ment in the patient’ s quality of life and an improved sense
of well-being as measured by a self-assessment question-
naire. In another study, one-third of severely anemic pa
tients with advanced multiple myeloma unresponsive to
chemotherapy benefited from erythropoietin therapy@.

Renal Failure

Approximately 20% of patientswith multiple myelomahave
acregtininelevel ~2.0 mg/dL at thetime of diagnosis. Two
major causes of renal insufficiency are “myelomakidney”
and hypercalcemia. “Myelomakidney” is characterized by
the presence of large, waxy, laminated casts in the distal
and collecting tubules. Although casts consist mainly of
monoclonal light chains, there is no specific amino acid
sequence of the light chain that has been associated with
nephrotoxicity. In addition to hypercalcemiaand “ myeloma
kidney,” dehydration, infection, nonsteroidal anti-inflam-
matory agents, and roentgenographic contrast media may
contribute to acute rena failure. Amyloid deposition oc-
cursin 10-15% of patients with multiple myelomaand re-
sultsin anephrotic syndrome and/or renal insufficiency. It
isimportant to determine whether the proteinuriain a pa-
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tient with multiple myeloma consists of a globulin spike
(Bence Jones proteinuria) or mainly albumin becauselarge
amounts of thelatter indicate anephrotic syndrome. Neph-
rotic syndrome rarely occurs in multiple myeloma unless
amyloidosisis present.

A urinary output of 3L/24 hrsishelpful in preventing
renal insufficiency in patientswith light-chain proteinuria.
Correction of dehydration and electrolyteimbalanceis cru-
cial asisthetreatment of hypercalcemia. Allopurinol should
be administeredif hyperuricemiais present.

Patients with acute renal failure should be treated with
appropriate fluid and electrolyte replacement. Alkalization
of the urine is useful. Plasmapheresis may be beneficial in
acuterenal failure?. In aprospective randomized study in
which renal biopsieswere performed, once cast formation
reached an advanced stage, irreversible renal damage had
already occurred and few of the patients responded to vig-
orous plasmapheresis®. Patients with acute or subacute
renal failure who have multiple myelomashould be treated
with aregimen such asVVAD (vincristine, Adriamycin, and
doxorubicin). Since renal biopsy is usually impractical in
patients with acute or subacute renal failure, we often pro-
ceed with atrial of plasmapheresisin those with acute renal
failure. Hemodialysis or peritoneal dialysis must be pro-
vided for patientswith irreversible renal failure.

Infection

Appropriate therapy for bacterial infections is essential.
Patientswho present with high fever and chills should have
blood and urine cultures and a chest x-ray.

Antibiotics should be started immediately and changed
if indicated by the results of cultures. Patients should re-
ceive pneumococcal and influenzavaccination despitetheir
suboptimal antibody response. Prophylactic daily oral peni-
cillin often benefits patients with recurrent pneumococcal
infections. Since many infections occur in the first two
months after instituting therapy, trimethoprim-sulfameth-
oxazole is useful®. Intravenously administered gamma-
globulin may be helpful for patients with recurrent bacte-
rial infections but it isinconvenient and very expensive.

Neurologic

Spinal cord compression should be suspected in patients
with severe back pain who develop weakness or paresthesias
of the lower extremities. Bladder or bowel dysfunction is
common. Magnetic resonance imaging (MRI) or comput-
erized tomography (CT) must bedoneimmediately. AnMRI
isparticularly useful in demonstrating extramedullary plas-
macytoma. Radiation therapy and dexamethasone are usu-
aly effective.

Hyperviscosity

Hyperviscosity is characterized by oral or nasal bleeding,
blurred vision, neurologic symptoms, or congestive heart
failure. It may occur from high concentrations of 1gA or,
rarely, 1gG. Serum viscosity levels do not correlate well
with the symptoms or the clinical findings. Consequently,
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the decision to perform plasmapheresis depends on the
symptoms aswell aschangesin the ocular fundus. Plasma-
pheresispromptly relievesthe symptomsand should be done
regardless of the viscosity level if the patient has signs or
symptoms of hyperviscosity@.

Emotional Support

All patients with multiple myeloma need substantial and
continuing emotional support. The approach must be posi-
tive and emphasize the potential benefits of therapy. It is
reassuring to know that some patients survivefor ten years
or more. Itisvita that the physician caring for patientswith
multiple myelomahastheinterest and capacity to deal with
an incurable disease over a span of years with assurance,
sympathy, and resourceful ness.
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