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i appma:hu, lm:lud:mg ﬂ:r apcdli: indicatinmes fm- uﬂrtment,
the upﬂmll mm}nnarﬂma[ugenﬁmddmmmg m i
. [requency, and timing of high-dose therapy and stem-cell -

! :Mnll.:plc my:lnmn i ahnmt inunahlr fatal desplte 2 mdr.
- variety of chunnthu'apeulsc and supportive m*.ntm:ut op- -
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mm:rcmmlumnim problems wlr.h:xlaﬂug

Uuusplam.l.unn High-dose chemotherapy followed by stem-

el t.rausplnmﬁtm produces higher remission rutes, but -

paticnts rarely, if ever, arc cured by a single regimen. .
Allogeneic hgm.itupniehr stemi-cell transplantations offer 2

'[mlenf.mt grm wrmmm:ﬂ-lnma (GVM) effect. le‘th.l.ﬂ Ft

are focusing efforts on imgm'lug the ﬁafetg 0I1.11||:|sp.lu|t y
procedures, imrmng response rates to .tbiauw: l‘]:ll:l'lp_f,

und testing movel pum*im.plant options to improve oufs

comes, ‘The n:wlr devised Nalivoal Comprehensive Cancer
Network (N CCN) gﬂidﬂhnns-f-}r treuun; mulﬂpl-a myeloma
are also discussed.
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ULTIPLE MYELOMA IS A DISEASE in
which malignant plasma cells derived from a
single plasma cell clone accumulate in the bone
marrow. It affects four of every 100,000 persons in
the: United States.! The disease is more common in
African Americans than in Caucasians, and the
male w female ratio is 3:2. The median age ar
diagnosis is 65 years? The cause of multiple
myeloma is unknown; however, radiation, eXpo-
sure 1o environmental toxins, and a genetic com-
ponent are considered possibilities, 3
Currently available treatments often produce
temporary remissions, but multiple myeloma con-
sistently follows a progressive, ultimately fatal
course (Fig 1). Approximately 25% of patiegts
-mn-'we 5 years or longer, but fewer than 5% live
" more than 10 years.® For decades, the standard
treatment I0r overl symptomatic disease has been
chemotherapy. The standard regimen was melpha-
lan and prednisone (MP), which induced an objec-
live response in up to 60% of patients. Remissions
typically lasted 2 years and were followed by a
relapse. In an attempt to imprave efli 1Cacy, various
combination regimens, incloding vinca alkaloids,

' mitrosoureas, and anthracyclines (Table 1), have

been tested.” However, there has heen considerable

controversy about whether any of the newer regi--

mens s more ﬂfﬁ:{.ll‘-’f‘ than MP, ;
More recently, the treatment approach has been

madified to include high-dose chemotherapy ac-

companied by hﬁl:ﬂitt.upuu.hc stem-cell support via

E‘anm-ra.'s .i'n H'mamufﬂﬁy, Vol 36 I‘in:r % S-u[_rpi 3 {Janumy;, 'IHEPB pp 3-3 e

: _-num]ny:nus or aﬂogcnezc mnsplant Mthough they
. frequently provide excellent remissions, these pro-
~ cedures carry a smﬁcmt mk of morbidity and
T mortality in themselves. A variety of strategies for

improving the results while minimizing the risks of
these procedures are currently being investigated,
Interferon-a ﬂ'FN-rr} has been administered after
both slandard-" and l:ggh -dose Lhﬁ_moﬂmmpy, but
there is some debate about its benefits.2

- Improved understanding of the 1mmuuoreguia-
tory mechanisms that contribute to the develop-
ment of multiple myeloma, pamcuia:ly the role of

_cytokines and dendritic cells, has led to alternate

treatment approaches. Researchers are currently
lesting the efficacy of adoptive immunotherapy,
monoclonal antibody. se:mti:mmp}r, and idiotypic
and DNA v:-:ccmcs_

CURRENT ISSUES IN TREATMENT OF
MULTIPLE MYELOMA

Lﬂnvemmnuf Versus Combination Chemotherapy

Dr Terry Hamblin, of Southmnplnn UK, -
viewed outstanding issues in the teatment of
multiple myeloma. Questions about the benetits of
traditional MP chemotherapy were raised in a 1992
Medical Research Council (MRC) study, which
reported that ABCM (doxorubicin, carmustine,
cyclophosphamide, and melphalan) had significant
survival advantages over melphalan alone. '® How-
ever, those findings are at odds with the results of
other studies comparing melphalan with combina-
tion chemotherapy. The ahsence of corlicosteroids
from the British regimen probably explains the
discrepancy. A meta-analysis of studies of 4,000
paticnts {not including the MRC trial) found no
difference between MP and various multiple che-
motherapy regimens."! The VAD regimen (vineris-
tine, doxorubicin, and dexamcthasnnﬂ} 15 generally
used in the United ngdnm in panems under age
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2 Fig 1. S:_ham-th rapmurm-
- tion of the disesse course of

. most ceses, the disease origi-
nates as manoclonal gamme-
pathy of unknown. significance
- (MGUS) or indolent myeloma,
. and ‘the patient is ssymptom-
“Cathe, As the disesse progresses,

the M-protein level increases,
-+ and characteristic symptoms

e spenaE Yo slamatharagy, Ouie

- .- .multiple myeloma over tima. In .

. TTimEWowover, the disesse re-

70 for a rapid response, although the likelihood of
early relapse is recognized.'

Conventional- Versus High-Dose Chemotherapy

~ The introduction of high-dose (140 mg/m*) mel-
phalan by Selby et al produced a higher rate of
remissions than had been experienced previous-
Iy.!? However, in patients achieving. complete re-
sponses, the paraprotein could stll be detected by
immunifixation, and patients hegan relapsing by

iF__,..J-Er manths.—ﬁt—ﬁrmm,___iu% 0 30% of patients

b may have a complete response with high-dose
CApn, chemotherapy.? The use of autologous bone mar-
i row transplant (ABMT) and peripheral blood stem-
¢ cell transplantation (PBSCT) following high-dose
f chemotherapy has facilitated the use of more ab-
- lative regimens safcly and may serve to improve
" survival rates and allow dose escalation, which
5. . mayimprove Temission rates.

A nationwide, randomized trial in France of 200
multiple myeloma patients who received two courses
of VMCP (vincristine, melphalan, cyclophospha-

- mmde, and prednizone) alternating with VBAP (vin-
cristine, carmustine, doxorubicin, and prednisone)
and then were randomized 1o receive either conven-
tional chemotherapy (eipht additional courses of
YMCP/VBAP) or high-dose therapy (melphalan and
total-body irradiation) followed by ABMT reported a
significantly betler remission rate and survival in the
latter group.'* With further follow-up evaluation,
however, the difference betwean theé two groups
diminished. Although this study is encouraging, it s
unlikely that patients will be cured afler a single

- high-dose and stem-cell autoprafting repimen. An
essential question is which patients should undergo
this treatment approach.

Ths cirrent T'-'[RC-? trial compares, in puhcnh

v

TN . urs_and chemotherapy s no
i " Iquﬂr__l’fenth'a Adapted with
4 purmmmn

e 2F

under 65 years, ABCM plus IFN-c maintenance
with C-VAMP (cyclophosphamide, vincristine,
doxorubicin, and methylprednisolone) to maximal
response (at least three cycles) followed by high-
dose melphalan (200 mg/m* plus methylpred-
nisolone 1.5 gfd x 4) with ABMT or PESCT
followed by IFN-a maintenance.

Aﬂc:-geneic Versus Aur&fagarﬁ_ Transplantation

Allogeneic- stem-cell ' transplantation dramati-
cally reduces lumor mass; with complete response
rates of approximately. 40%.* Ilowever, even in
human leukocyte antipen—identical siblings, the
risk of significant complications and death is at
least 20%; and, in some populations, the trans-
plant-related mortality may be 405 To reduce the
tisk of graft-versus-host disease, researchers at
Diane Farber Cancer Institate are using CD6-de-
pleted allogralls obtained from histocompalible
sibling donors. Initial results show a 29% complete
response and a 53%% partial response rate, with a
mortality rate of 8%.° -

Aumlng{:-ua l'rampTantatlnn has a relapse pattﬂm
similar to that seen with conventional chemother-
apy. Attempts to deplele mmor cells from the
sulografis i‘}ﬁm tn transplantation include selection
of normal hematopoietic progenitor cells by virtue
of CD34 expression or mulliparameter cell sort-
ing.? At the Dana Farber Cancer Institnte, high-
dose chemotherapy and autologous hematopoietic
stemn-cell fransplant (including monoclonal anti-
hody-purged bome marrow or CD34% PBSCT,
either of which depletes 3 logs of tumor cells) were
performed in 105 patients. The results showed 30%
of palienls with complele response, 63% wilh
partial response, 3% with no response, and one
transplant-related - death.. Recent  studies . suggest

7 sugh as bone pain developini-
 tally, the disesse ususliy re-
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MANAGEMENT OF MULTIPLE MYELOMA TODAY -
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Table 1. Protocals in the Treatment of Multiple MwuﬁiL 1

Trugs Cyihe | L ‘:_._IDGI-G :
MP 46 wesks  Melphslan 8 mg/m? PO days 14
Pmdnil.un-a E0-60 mg/m? PO days
TN
vaD 4 waaks * Vineristing 0.4 mg.l'd W day 1

Doxerubicin 9 mg/m¥/d days 1-4
Dexamethasene 20 mg/m¥d PO,
days 14 days 8-12: deys 17-20
“Vincristine 0.4 maid IV days 14
Doxorubicin 3 mg/m? IV days 1-4
Methylprednisoione 1 g/m? IV or
o, PO daily
Vincristing 1.2 .|‘|‘|ﬂ|f:'l‘!2 v dlyl i
BCMU iurrnl.rsﬂna_r 20 mgfm® IV
day 1.0 :
Malphalan 8 mgim?® PO days 1-4
Cyclophasphamide 400 mg.l'm’
ey 1
Frednlsnne 20 mgim? PO daya
1-14;
Vincristine 1 mgim? IV day 1
Melphalan & mo/m* PO days 1-4
Cyclophosphamide 125 mogim? FO
days 1-4 - o
Prosdnisone 80 :rln."m! Py days 1-4
Wincristing ‘i_rng.n'_m IV day 1-
BCNU 30 mgim® IV day 1
Doxerublcin 30 mo'm® IV day 1
Prednizons B0 mgim?® PO days 14
Doxorubicin 30 moim® IV day 1
BCMU 30 mgfm? 1V day 1
Cyclophosphamide 100 ma/m?® PO
days 21-24
Melphalan 8 mg/m?® FO days 21-
24 :
Fradnisonz B0 moim? PO days 1-5
Cyelophosphamide 800 mg/m? IV
day 1
Doxorubicin 30 mg.frrrz IV day 1
BCNU 30 mg/m® IV day 1
High-dose melphelan 140-200 mg/

TI'I:

VAMF 4 weaks

VEMCP 5 wooks

VBAP 3 weoks

ABCM & weeks

PCAB 4 weeks

HDM 1 cyele

NOTE. This teble does not represént an all-inalusmee 5t of
protocois .Juml.;hip to traat multiple myelomsa. Drug doses am:l
oycle times may vary.

Abbreviations: PO, orally; IV, Intravenously.

Data from Joshua end Gibson,* Oken,t Oken et gl Balmer
and Valley,” Weaver et a2 and Rajo ef 213

that depletion of greater than 0 logs multiple
myeloma cells may be achieved using selective
adenoviral vectors to transfect the thymidine ki-
nase (TK) gene fo]]owad by gmcmln‘m trealment.

Tandem Transplant ami Po.sumn:.planf

Trearments

Single aurografis do not pru-duoa a platean in

survival curves, and tandem autografts have been

proposed as 1 means to improve outcome. Pre-

liminary reports from the French group indicate no
greater benefit of two autografts ‘over one.l? De- |
signs of two-versus-one trials are pmceedmg in ﬂ]e
United Kingdom. ] :
To improve oulcome, one posmansplant stmt i
egy is to enhance autoimmunity against mulhp]r;-.
myeloma cells. Researchers from the Dana Farber
Cancer Institute have fused myeloma cells with
dendritic cells (MM-DC), This fusion product
preserves the function of dendritic cells and pre-
sents the antigenic profile of the m;.r:-.luma cell s,
when used in vaccination studies. They have. dem-

onstrated that MM-DCs can_mhlhi_t the. induction

of multiple myeloma in syngensic' mouse models -
and prolong survival in animals with multiple
myeloma. Trials are under way to test the safety
and efficacy of MM-DC vaccinations in humans.

To improve outcome of allogenecic stem-cell
transplantation, researchers from the Dana Farber
Cancer Instimite and other centers are testing post-
wransplant strategies to enhance a potential prafi-
\-‘Lmusvm}cloﬂia (GVM) eftect. The ohzervarion of
d T-cell expansion concwrent with GVM was the
rationale for using a CD8*-depleted donor lym-
phocyte infusion as a postransplant teatment.
Although the data are preliminary, they are cur-
rently characlerizing T-cell c¢lones mediating
GVM, with the potential for ex vivo cxpansion and
adoptive therapy.

Interferon-o

Whether IFN-e therapy henefils patients with
multiple myeloma is not yet known definitively.
The cytokine TFMN-o inlerferes with plasma cell
growth and has been studied as maintenance ther-
apy. Prolonged remissions were obtamed with
IFN-¢r in an ltalian trial,’® but subsequent studies
gave conflicting results. In the MRC trial,  1EN-
e-2b given during the plateau phase after ABCM
chemotherapy did not prolong swrvival, and the
trend toward a lonper platcau phase was not
significant 1% Despite the modest benefits thar 1HN-
« may offer, it is associated with significant side
effects, such as fatipue, flulike syndrome, and
thrombocytopenia. An overview of 1,614 patients
entered into 10 wials is under way, and this may
clarify the therapeutic role of IFN-w.

B;spha:phnnares %

Multiple mveluma iz characterized by deslrus:~
tion of bone. This can lead to spinal cord compres-
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sion and hypercalcemia and is a majm:': c'a};i;a;_d_l‘
morbidity in patients® Bisphosphonates bind to.
the surface of damaged bone and inhibit the ongo-

ing bone destruction, and this can improve the

chances of bone healing and recovery of hone

density and strength.? Tn the MRC stndy, . oral

clodronate reduced the number of patients with

severe hypercalcemia, the number of both vertebral
and nonvertebral fractures, and the number of
patients who lost height and suffercd back pain, but
it did not improve survival 2 The study teported

- by Berenson et al of monthly pamidronate (90 mg

intravenously) suggests that this second-generation
bispliosphonate may improve survival in patients

receiving salvape {.hl::.mn[harap}’, perhaps via a-
r&ducuon in lc-ca] mter]eulun I& pmr.’fu::tm 2 More -

 each disease. They are also meant lo define rea-

Fig 2. The NCCN prectices
guidelines. "These tests should
be performed on most patients,
but may not be nesded for
soma. YBee criteria for disgno-
sis. “See supportive cere. “Mod}-
fied as clinically indicated.

pﬂtent naw-gene;atmn hzsphosphonates are clir-

* rently undergoing clinical r:v:aluﬂhnn and are likely
10 become =n” intepral - cumpnnem of mulhple

m}fﬁloma therapy e S

st COMPREHENSIVE CANCER
NEn"'I-I'DFiK TREATMENT EUID‘ELiNEE

The guiﬁeljms are written by representatives of

the National Comprehensive Cancer Network |

(NCCN) as standards of treatment for each of the
major categories of neoplastic disease. These
guidelines are derived from literature review and
clinical experience of the panel members. They are
meant to be casily referenced for the treatment of

e
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ﬁnnable p:a;:um and ﬁuggf.‘.st areas whem ‘p'bEl'-

'Iem:wr:ﬂ tmﬂs are. ECJ:BSS&J? to mpmm pmcuce '

._.ZNCC];-E m}relcmn -::-::-mrmttee ackmwludgcd sr:v--
- eral recent publications apph-:nhIz to supportive

care in myelnma Thcr:fure bisphosphonate
!.‘]mmp}f is listed as a standard supportive care for

4 multiple myeloma with radiographic e.v:dence of

skaiaral disease (Tablc 2). There is no set dura-
tion. mdu:ated for bisphosphonate - therapy, be-

~ cause no decline in the bencfit of bisphosphonate
- ﬂmrapy Rhas beeu shown; Hisphosphonate ther-
_apy is n]s-:r qutc.d in the gmdehnes for smolder-
" ing, - ur Rtﬂgﬂ I myeloma as an appropriate
; mvesngatmnal therapy. This acknowledges that

this class of agents could delay the development
of active deaﬁE and that this has not yet been
established n a prospective randnml:_!ed study.

" The guidelines, therefore, state that stape |

myeloma should be treated with a bisphospho-
nale within the context of a clinical trial.

The panel considered both conventional- and
]ngh—dm:: therapy approaches to myeloma. Based
on a prospective, randomized trial that suggested a
significant survival advantage to high-dose versus
conventional therapy, the NCCN guidelines con-
sider this appropriate practice.

Adjuvant therapy, following remission induc-
tion or stem-cell transplantation, remains a key
focus of clinical rescarch in the treatment
of myeloma and other neoplasias. The NCCN
guidelines for myeloma management acknowl-
edge this hy emphasizing clinical trials that

cvaluate adjuvant therapy after every established

int_erugmiou. Likewiee, the standard of care
for relapsed, refractory myeloma should he

i e 8 i R u.\m.wl:ﬁ-s_ sl s2 ey

-Table 2. Nf.‘i‘.‘H $uppnl'ﬂhm Care Practice Guldlimu for
= Multiple Myeloma

.= Bone disease

—Bisphosphonates ;
. = Patlents with documentad bone disesse including
:i:tmpania
—Frotocol use of bisphosphates in earliest stage
diseasg
—EBone survey yeaarly
—Bona densitormeliry or metabelic studias reserved
far protocal

— Radiation therapy
* Low-dose radistion therapy a% palliative treatmant fo

. uncontroled paln, for impanding pathologle fractura,.
or impending cord comprassion

* Radlation doses should not preclude future total-bady
irradlatlon .

—Orthapedic consultation for impending fracturas in
welght-baaring axis or bony sompression of spinal cord
or vertabral eolumn |nat.ah|h|:-,.r i

Hypercalamia

—Hydration and stergids supplameanted with furosemide
and isphosphongtes

Hyperviscosity

—Plasmapheresis as adjunctive therapy for symptomatiz
hyparviscosity

* Anemia
—Erythropaiatin considered for anemic patisnts with

Inappropriataly low endoganous erythrapaiatin levels
for the degree of anemia, especially In tha setting of
renal failure

* |nfaction

—Intravenous immuneglobulin therapy considered in tha
£efting of recurrent {ife-threatening infection

Remal dysfunction

—Maintain hydration to avoid renel fallura

=+Avoid use of nonsteroide! antlinflammatory drugs

-

[ ]

treatment within the context of a clinical trial,
since oplimal therapy within this context is
undefined,
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