\ETY Op

®’ An Update of the Management of
< Z - -
O Multiple Myeloma: The Changing Landscape
l9)
'&%ﬁ\w:fi}@
Donna E. Reece

The management of multiple myeloma is rapidly utilizing novel agents, alone or in conjunction with
changing. Cytogenetic, molecular and proteomic established modalities such as conventional cytotoxic
techniques have led to a better understanding of the agents and stem cell transplantation. These newer
pathophysiology of this heterogeneous malignancy. treatments have increased the antitumor response
Novel agents designed to interrupt myeloma growth rates in this disease and have provided options for
and survival pathways have entered into clinical patients whose disease has become resistant to
usage with unprecedented speed, while new prognos- conventional therapy. A major challenge is to define
tic systems based on clinical and biologic features, the optimal use of these new agents and combinations
such as cytogenetic abnormalities, have been devel- in order to significantly impact the natural history of
oped. A plethora of clinical trials have been initiated myeloma.

The diagnosis of multiple myeloma is made in approxiwith unfavorable abnormalities are strong candidates for
mately 15,000 US and 1800 Canadian patients per yeaovel strategies and investigational agents.

The median survival is 3-4 years, so the prevalence of this

disease is considerably higher. The International MyelonTaeatment of Multiple Myeloma

Working Group has published new criteria for the diagno-

sis of symptomatic myeloma, which include the detectiomitial therapy

of = 10% plasma cells in the bone marrow (or tissue binitial therapy in candidates for autologous stem cell
opsy), a monoclonal protein in the serum or urine and thieansplantation (ASCT): Most newly diagnosed patients <
presence of end-organ damage. Hypercalcemia, renal &b years of age (or older if fit) are candidates for ASCT, and
sufficiency, anemia or bone lesions (referred to by the acrimvitial therapy must avoid agents with cumulative
nym “CRAB”) each fulfill the definition of end-organ in- myelosuppression in order to permit collection of an ad-
jury!(Table 1). Patients without these features are consigkquate nhumber of stem cells. Common pre-ASCT induc-
ered to have asymptomatic myeloma, and are not offerédn regimens have included dexamethasone alone or with

therapy until symptoms supervehe. vincristine and doxorubicin in the so-called VAD regimen;
VAD produces partial remission (PR) in about 50% patients,
Prognostic Factors in Multiple Myeloma with complete remissions (CR) (no evidence of monoclonal

The new International Staging System (ISS) for multiplerotein by electrophoresis and immunofixation and < 5%
myeloma was derived and validated from a data set of ovearrow plasma cells) observed in 5%-10% patiéhte
10,000 patients and utilizes two straightforward laborazombination of oral thalidomide and dexamethasone, which
tory parameterg32-microglobulin 32M) level and serum
albumin level. Patients with stage | disease hap2M o _
level < 3.5 mg/L and albumin level 3.5 g/dL (median Table 1. Criteria for end-organ damage due to multiple
. . . myeloma (CRAB).!
survival 62 months) compared with stage Il disease (nei-
ther stage | or Ill) (median survival 44 months) and stage I;U comi
. . . lypercalcemia:
Wlth BZM 255 mg/L (m_edlan survival 29 month“’s‘Dhe serum calcium > 0.25 mmol/L (1 mg/dL) above the upper
importance of cytogenetic and molecular features as deter- |imits of normal or > 2.75 mmol/L (11 mg/dL)
minants of outcome is being increasingly recognized. Des 4/ insufficiency:
letion of chromosome 13 or 13q (del 13), detected by fluo-  serum creatinine > 173 mmol/L (1.96 mg/dL)
rescence in situ hybridization (FISH) or conventional Ganemia:
banding techniques, the t(4;14) translocation and p53 de- Hgb 2 g/dL below lower limits of normal or Hgb < 10 g/dL
letion are all associated with a poorer prognosis. Patiemsne lesions:
lytic lesions or osteopenia with compression fractures

Other:
Correspondence: Donna E. Reece, MD, Princess Margaret symptomatic hyperviscosity, amyloidosis, recurrent
Hospital, 610 University Ave., Ste. 5-207, Toronto ON M5G bacterial infections (> 2 episodes in 12 months)
2M9, Canada; Phone (416) 946-2824, Fax (416) 946-6546,
donna.reece@uhn.on.ca Abbreviations: Hgb, hemoglobin
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avoids the inconvenience of a central catheter, has now lRedumbo et al have compared the outcome of MP with MP
been subjected to a randomized study though the Eastptus thalidomide 100 mg daily (MPT) in newly diagnosed
Cooperative Oncology Group (ECOG). This regimen wagatientst® The interim analysis revealed that the overall
compared with dexamethasone alone for 4 cycles befasponse rate was 73% (31% CR/nCR and 42% PR) with
planned ASCT in 207 patients. The response rate for tiPT, compared with 48% (4% CR/nCR and 44% PR) with
combination was 58%, compared to 42% with dexameth®4P. The event-free survival at 26 months was 68% for MPT
sone alone. However, deep venous thrombosis (DVT) oand 32% for the control arrP & 0.001), while the median
curred in 18% versus 3% patients, respectivelyzegndde overall survival had not been reached for either group. Tox-
4 toxicity was noted twice as often in the combinatioficities were more common in the MPT group, particularly
group?Other investigators have added thalidomide to VADBVT (19% versus 2%), grade 3—4 infections (13% vs 2%)
like regimens as initial therapy in ongoing trials. Thesand grade 1-2 neurotoxicity (35% vs 5%); LMWH prophy-
regimens produce higher rates of CR or near CR (nCRxis for the first 4 months has been recommeritied.
(same as CR but persistent immunofixation positivity), and The same team has compared MP with 2 cycles of in-
do not compromise stem cell collection or ASCT. travenous melphalan 100 mg/fiollowed by ASCT in
Thalidomide regimens, particularly when given earlynewly diagnosed patients 50-70 years of age. The prelimi-
in the disease course and in combination with chemotherzary results showed a higher CR/nCR rate (25% versus
peutic agents, are associated with an increased risk of thrad@e; P = 0.0002) and superior 3-year event-free survival
boembolisnt. The precise mechanism of this complicatior{37% vs 16%P < 0.001) in the ACST group. As expected,
is unknown, as is the best method of prevention. Althoughore hematologic toxicity, fever and mucositis was seen in
some benefit of prophylactic aspirin or low-dose warfarithe transplant ariitFinally, the French IFM99-06 trial com-
has been reported, the use of low molecular weight hepapares these three regimes—MP versus MPT versus intrave-
(LMWH) or full doses of warfarin may be more effective. nous melphalan 100 mg#iemd ASCTx 2—in patients 65-
Evaluation of new agents as part of initial therapy 75 years of ag&.
before ASCT: After the efficacy of bortezomib, a novel Not unexpectedly, bortezomib has also been added to
first-in-class proteasome inhibitor, was established in réirst-line treatment in older myeloma patients. The phase |
lapsed and refractory myeloma patigitta,number of tri- trial of Mateos et al established that the full dose of
als using this drug in combination with other agents, sudiortezomib, 1.3 mg/fcould be combined with MP using
as dexamethasone, anthracyclines and thalidomide, haé week scheduléand a large international study has been
been activated in newly diagnosed patients. Overall rgiitiated comparing this 3-drug regimen to standard MP.
sponse rates have been impressive, ranging from 75% to Whether the use of these combination regimens upfront
100%, with CR or nCR seen in 20%-30%. So far, no detnwill ultimately improve the progression-free survival (PFS)
mental effects on subsequent ASCT have been observadd overall survival, thereby justifying the increased tox-
Lenalidomide, an investigational immunomodulatonryicity, is uncertain at this juncture. However, for the first
agent that is a derivative of thalidomide, has also demotime, several treatments have produced exceptionally high
strated efficacy, with a lower incidence of peripheral neuER, nCR and PR rates in older patients and may prove
opathy, in relapsed/refractory myeloma pati€émspilot preferable to MP.
study of dexamethasone plus lenalidomide has been initi-
ated in newly diagnosed patients. Prophylactic aspirin h#&sSCT
been added after thrombotic events were seen in the ediligh-dose melphalan 200 mg?hras become the standard
phase of the tridl.This combination is being studied in aconditioning regimen before ASCT in multiple myeloma,
randomized trial through ECOGo far, there are no dataas regimens with multiple chemotherapeutic agents or to-
available on the ability to collect blood stem cells aftetal body irradiation (TBI) produce more toxicity without
lenalidamide therapy. Lenalidomide is not yet approvedn added anti-tumor benefit; patients over the age of 70
by the FDA or other regulatory bodies years usually receive a dose of 140 nigianlessen the
The ability of newer regimens to achieve high CR omorbidity and mortality. A single ASCT after older induc-
NCR rates pre-ASCT might translate into an improved sution regimens typically produces CR in about 20%-40% of
vival rate after ASCT, as most studies have shown a betpatients, with a median PFS in the range of 2.5-4 years and
outcome for patients in CR or nCR after the procedureverall survival of 4-5 yearsTwo large randomized trials
However, longer follow-up is required to evaluate this hyhave established the superiority of ASCT to conventional
pothesis. therapy? In contrast, the US Intergroup trial, which ran-
Initial therapyin patientsnot eligiblefor ASCT: Mel- domized 510 patients to receive a single ASCT after condi-
phalan and prednisone (MP) has been the mainstay of tre@ining with melphalan 140 mgAplus TBI versus combi-
ment in the older or medically compromised patient popuration chemotherapy with VBMCP, showed a significantly
lation and yields partial remission in 50%-55%, with onljjonger PFS for the transplant arm without prolongation of
occasional CR. Other combinations of alkylating agentsurvival. The fact that 52% of patients initially receiving
such as VBMCP, have been utilized by some gréups/BMCP later underwent salvage ASCT may explain the
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lack of survival advantagéOther studies in which trans- overall survival from 21% to 42% Mature results are not
plant was deferred until relapse have also suggested si@nailable for the other randomized trials, as the median
lar overall survival, although post-ASCT remissions wer#llow-up required to discern a benefit may exceed 4 years

shorter, compared with upfront ASCT. (Table 4). In general, the data indicate that tandem ASCT
improves PFS with a variable effect on overall sunAval.
Prognostic factors in patients undergoing ASCT Two trials suggest that the second procedure provides the

Adverse prognostic factors before ASCT, such as a highost benefit in patients not achieving a CR, nCR or very
B2M level, are similar to those identified at diagnosis. Degood PR (> 90% reduction in serum monoclonal protéif).
tection of del 13 when detected by conventional cytog&herefore, offering tandem ASCT to this subset of patients
netics, which requires dividing cells for analysis, may conis a reasonable approach.

fer a particularly poor prognosisve have performed FISH An alternative strategy is to collect sufficient stem cell
cytogenetics in over 100 patients treated with ASCT &b support two transplants but to reserve the second for use
Princess Margaret Hospitalgble 2). As noted by other only at the time of relapse. There are less data available for
investigators, patients with t(4:14) and p53 deletionsecond ASCT in this setting. We have been utilizing such
(17p13) have an inferior prognosis; del 13 by FISH wasan approach at Princess Margaret Hospital and have re-
less powerful adverse factive have not been able to con-ported a median time to progression after the second ASCT
firm the favorable results in patients with t(11;14) previof 13 months (range 6-99). Not surprisingly, as noted by
ously described. The number of abnormalities, excludingthers, patients with a longer progression-free interval (at
t(11:14), provided additional prognostic informatin. least 2 years) following the first transplant derived the most
Although the use of cytogenetic data does not routinelenefit from a second proceddt®efinitive recommen-
affect treatment decisions in individual patients at this timélations regarding about the optimal timing of second trans-
risk-adapted approaches are under investigation in clinigalants are not clear at the current time, particularly in view
trials. For instance, the Intergroupe Francophone df emerging information about the biologic subtypes of
Myelome (IFM) has developed separate transplant protoyyeloma and the availability of more effective agents for
cols in high-risk patients and lower risk patients based aacurrent disease.

32M level and presence of del 13 by FISH. Our group is Use of melphalan doses > 200 mg/m?before ASCT:
exploring the use of novel agents, without ASCT, in paviucosal damage to the oropharynx and gastrointestinal

tients with t(4;14). tract represents the dose-limiting toxicity of melphalan.
We have explored the use of melphalan doses of 240-300
Strategies to improve the outcome of ASCT mg/ntpreceded by 2 doses of amifostine as a cytoprotective

Approaches to improve the results of ASCT are listed iagent. Mucosal toxicity was acceptable in myeloma pa-

Table 3. For most oncologists, the primary questions itients conditioned with 280 mgfand amifostine, and the

this regard are: 1) should tandem ASCT now represent tB® rate with a single transplant was 68%urther phase

treatment of choice in newly diagnosed myeloma patient#i? evaluation of this regimen in is planned.

and 2) should maintenance therapy, particularly thalido- Integration of novel agentsintotheconditioning regi-

mide, be used routinely? men: The use of new drugs in conjunction with the pre-
Tandem ASCT: Barlogie et al at the University of Ar- transplant conditioning regimen has not been well-stud-

kansas pioneered the use of tandem ASCT in the early man-

agement of multiple myeloma in their Total Therapy | pro-

gram. This program produced a CR rate of 41% and overaible 3. Strategies to improve the outcome of autologous

median survival of 79 montli§he IFM94 trial was the Stem cell transplantation (ASCT).

first randomized study comparing single and tandem trans-

plants. The 7-year probability of event-free survival doubleproved induction regimens

from 10% to 20%, with a concomitant improvement jn  ~Megration of novel agents
Improved pre-ASCT conditioning regimens
-Escalation of melphalan dose
Table 2. Overall survival according to genetic abnormality -Integration of novel agents
in 126 patients treated with autologous stem cell Tandem ASCT

transplantation (ASCT).*®
Improved post-ASCT measures

-Maintenance therapy
Alpha interferon
Corticosteroids

Median OS Relative
Abnormality N (%) (months) Risk (95% CI) p value

p53 del 10 (8) 14.7 45 (15-13.1)  0.0025 Thalidomide
t(4:14) 15 (12) 18.3 4.8 (1.8-12.7)  0.0005 Combination chemotherapy
Novel agents
t(11:14) 16 (13) 37.2 1.5 (0.5-4.8)  0.5231 -Allogeneic SCT
13q del 39 (31) 34.4 23(1052) 00498  |pymyunotherapy
None 43 (34) not reached 1.0 -Vaccines
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Table 4. Randomized studies of tandem autologous stem cell transplantation (ASCT) in newly diagnosed multiple

myeloma.
Study N  Age Regimen Maintenance CR/VGPR Rate (%) EFS [0 Comment
Single Tandem  Single Tandem  Single Tandem

Attall® 399 <60 MEL140+TBI o IFN 42 50 25 30* 48 58* Greatest benefit of
'S 2nd ASCT in pts
MEL 140 - in < VGPR after 1st
MEL 140 + TBI

Fermand!’ 277 <55 MEL140 39 37 31 33 - -
Vs
MEL 140 -
CT+TBI

Cavol8 268 <60 MEL200 38 48 21 31 - - Greatest benefit of
Vs 2nd ASCT in pts in
MEL 200 - < nCR after first
MEL +BU

Goldschmidt!® 268 <65 MEL 200 o IFN - - 22 NYR* - - No effect of del 13q
Vs
MEL 200 -
MEL 200

Sonneveld?® 303 <65 MEL70x2 aIFN 13 28* 20 22% 55 50 Prognostic factors
'S B2M, del 13q,
MEL70x2 - abnormal 1p
CY +TBI

*Statistically significant

Abbreviations: ASCT, autologous stem cell transplantation; o IFN, alpha interferon; $2M, B2-microglobulin; CR, complete remission;
CT, chemotherapy; del 13, deletion of 13; EFS, event free survival; MEL, melphalan; OS, overall survival; TBI, total body irradiation;
nCR, near CR (same as CR except immunofixation positivity); NYR, not yet reached; PR, partial remission; pts, patients; VGPR, very
good PR (> 90% reduction in serum monoclonal protein; BU, busulfan.

ied. One preliminary report from Arkansas has assessedidbmide are under evaluation. However, the duration of
doses of bortezomib just before melphalan conditiofingthalidomide is often limited by the development of side
The IFM companion trials for high-risk patients useeffects, including sedation, constipation, dizziness, rash,
one ASCT followed either by a second ASCT (IFM99-04PVT and, most notably, peripheral neuropathy. The Na-
or reduced intensity conditioning (RIC) allogeneic SCTional Cancer Institute of Canada (NCIC) MY9 random-
(IFM99-03) depending on the availability of an HLA-ized phase Il trial comparing maintenance with thalido-
matched sibling dongf. A 32M level over 3 mg/L and mide 400 mg versus 200 mg daily revealed that, even with
presence of del 13 by FISH defined high-risk disease. the lower dose, patient attrition was a coné&fte ongo-
IMF99-04, conditioning fothe second ASCT was ing NCIC MY10 study randomizes patients to thalidomide
melphalan 220 mg/fnpatients were also randomized t0200 mg daily plus alternate day prednisone versus obser-
receive a short course of an anti-interleukin-6 monoclonaation alone after high-dose melphalan and ASCT. Encour-
antibody or not. The final results, presented at theld0 aging results have been reported in the IFM99-02 trial by
ternational Myeloma Workshop, did not show a benefittal et al. In this trial, good-risk myeloma patients (nei-
with the antibody® However, the 3-year survival rate forther or only 1 risk factof32M level over 3 mg/L and pres-
the higher-dose melphalan autografts exceeded 3 yeagnce of del 13 by FISH) were randomized to receive no
which represents an encouraging finding in this poor-riskerapy, pamidronate alone, or pamidronate and thalido-
group.The results of IFM99-03 will be discussed further irmide 100 mg daily after ASCT. The first interim analysis
the section below on allogeneic transplantation. showed a statically significant improvement in PFS (me-
Post-ASCT measures: Although interferon has been dian 27 vs 28 vs > 38 months, respectively), although no
utilized in several large trials, including those shown iwlifference in overall survival has been note®ne poten-
Table 2, its use is not routine due to the cost, toxicity antal explanation for this finding is that patients can respond
limited efficacy. As well, the recent Intergroup study mento thalidomide given at the time of relapse. As an alterna-
tioned above included a second randomization to alphiae to thalidomide, the ongoing CALGB 100104 phase |l
interferon or observation after ASCT or IBMCP, and digtudy compares lenalidomide with placebo after ASCT.
not demonstrate an advantage in PFS or overall survival The University of Arkansas Total Therapy programs
with interferon maintenancdé Corticosteroid maintenance have pioneered the use of repetitive cycles of myelo-
has been shown to prolong remission after conventionslippressive chemotherapy after ASCT. Total Therapy Il—
therapy, but no data are available regarding its efficaggduction with sequential VAD, DCEP (dexamethasone, cy-
post-ASCT. Newer approaches such as those based on tlaphosphamide, etoposide and cisplatin), and CAD (cy-
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clophosphamide, doxorubicin and dexamethasone), witli age who did not achieve a CR or nCR with initial ASCT.
or without thalidomide, followed by tandem ASCT, con-These patient were then were treated with either a second
solidation with DCEP and CAD chemotherapy, and intetASCT or RIC allogeneic SCT with melphalan and
feron maintenance—showed the feasibility of this apfludarabine if a sibling donor was available. Of note, 56%
proach. The CR/nCR rate was 80% while PFS and overabuld not undergo the second procedure, particularly in
survival were superior to Total Therapy | in the absence tie older age groups. Although the CR rate was higher with
loss of q13 by conventional cytogenetics and/or hypodidloSCT, the transplant-related mortality was greater, lead-
loidy.>%® Updated results of Total Therapy Il noted moreéng to comparable survival rates in the two grotipsore
CRs and a longer event-free survival in the thalidomidaformation will become available with longer follow-up
arm. However, overall survival was not improved, as pafthese and other trials. The large Blood and Marrow Trans-
tients in the thalidomide arm had a shorter survival aftgdant Clinical Trials Network (CTN) protocol 0102 is in
relapse. An important finding was the identification of grogress and compares tandem ASCT to ASCT followed
new adverse cytogenetic and molecular feature, amplificay RIC allogeneic SCT with an HLA-matched donor in
tion of 1g21(CKS1B) by FISK patients < 70 years of age.

Novel agents have been integrated into post-ASCT
chemotherapy in Total Therapy Ill, which includes VDT-Management of Relapse
PACE (bortezomib, dexamethasone, thalidomide, cisplatifihe usual approach to progressive disease has been the use
adriamycin, cyclophosphamide, etoposide) and VTBf sequential regimens designed to control the disease with
(bortezomib, thalidomide, dexamethasone) after tandetime best quality of life for as long as possible. Fortunately,
transplant$®It will be of considerable interest to see whethethe number of options available has increased. Patients who
the addition of bortezomib, which has been reported to lexperience a remission lasting several years after a single,
able to overcome the negative impact of q13 deletion fourmd even double, ASCT, may derive benefit from another
by conventional cytogenetiéswill improve the outcome ASCT, just as elderly patients with at least a 1-year remis-
of patients in this and other poor-risk groups, such as thasien may respond again to melphalan and prednisone. Other

with t(4:14) and amplifications of 1g21. strategies are listed ifiable 4. Thalidomide has been ex-
tensively studied as a single agent or with corticosteroids
Allogeneic SCT in relapsed/refractory patier¥s* Representative studies

Myeloablative allogeneic SCT (alloSCT) can produce curare listed inTable 4.

in a small proportion of selected patients but is limited by In Canada and Europe, combinations of corticoster-
lack of appropriate donors, age limitations and significamtids and oral, rather than intravendus,clophosphamide
risks of morbidity and mortality due to graft-versus-hosare often used as salvage therapgb(e 5).55-**Our group
disease and other complications. Although 5-year survivahs reported the use of a convenient combination of oral
rates may be comparable to less toxic ASGTUyvival rates cyclophosphamide 500 mg per week and prednisone 50-
may be better after this time point in alloSCT recipient&00 mg every second day after relapse from ASCT. The PR
due to a lower relapse rate. Less intensive RIC alloSCT hade among 59 patients with measurable disease was 41%.
been introduced in an effort to mitigate some of the profd+his regimen is well tolerated, with myelosuppression, re-
lems while maintaining the benefits, such as a tumor-fresponsive to dose reduction, noted in only Ft%repre-

graft and the “graft-versus-myeloma effect” of allogeneisents an attractive base for the addition of other agents, and
transplantation. RIC allogeneic transplantation has lesge are conducting a phase | trial in combination with
early non-relapse mortality, although late relapses and trat®rtezomib. Weekly oral cyclophosphamide plus dexam-
plant-related deaths have become appargnfortunately, ethasone and thalidomide is effective in the setting of re-
the graft-versus-myeloma effect, a critical anti-tumolapsed disease, and now represents one arm of first-line
mechanism with RIC regimens, is associated with the utierapy in the Medical Research Council (MRC) Myeloma
desirable clinical manifestations of GVHD. The prevailingX trial. %

opinion is that RIC allogeneic SCT should be performed The APEX trial has demonstrated the superiority of
after ASCT as a consolidation measure, preferably in thertezomib over dexamethasone alone in terms of response
setting of a clinical trial. The preliminary results of tworate and time to progression. The 1-year overall survival
such studies have been reported. First, high-risk patieméges were 89% versus 72%, respectively. Patients with only
with a suitable donor in the IFM99-03 trial, after undergoene prior regimen had more favorable outcomes than those
ing ASCT, were conditioned with fludarabine, antidtreated after 2 or 3 recurrencek patients who do not
thymocyte globulin and low-dose busulfan and were comespond to bortezomib alone, the addition of dexametha-
pared with those treated with a second intensified autografine has resulted in additional partial or minimal responses
(with melphalan 220 mg/mt+/- anti-interleukin-6 mono- in 15%-20% in phase Il trials.Principal toxicities of
clonal antibody as per IFM99-04); the median PFS artibrtezomib include fatigue, gastrointestinal side-effects,
overall survival rates were simil#Second, the Spanish thrombocytopenia and peripheral neuropathy (which may
Myeloma Group reported results in 141 patients < 70 yedos painful). With appropriate monitoring and dose modifi-
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Table 5. Selected regimens for relapsed/refractory myeloma.

Response Rate

Author/Year N Regimen CR PR Median TTP Median PFS
Thalidomide +/- dexamethasone
Barlogie33 169 Thal 200-800 mg/d 2% 28% - ~5mo
Dimopoulos34 44 Thal + Dex d 1-4, 9-12 & 17-20 x 1 (then d 1-4) q 28 d - 55% >10 mo -
Oral cyclophosphamide-containing
De Weerdt35 42 CY 100 mg/m?/d + P 10-20 mg/d 2% 38% - -
Stewart36 59 CY 500 mg/wk P 50-100 mg q 2d 0 41% - 18.6 mo
Garcia-Sanz®’ 71 CY 50 mg/d + Dex d1-4 + Thal 200-800 mg/d q 21 d 2% 53% - NYR (53% at 24 mo)
Williams38 29VADrel CY500mgd1,8& 15+ Thal 100-200 mg/d + - 83% - -
17 rel Dex d1-4 & 14-17 q 28d - 71% - -
Hovenga3? 38 CY median dose 95 mg/d + Thal median dose 100 mg/d 0 64% - 30mo
Bortezomib +/- dexamethasone
Richardson® 202 B 1.3mg/m2d1, 4,8 & 11 +/- 4% 31% 7 mo -
Dex 20 mg d1-2, 4-5, 8-9 & 11-12 q 21 days
Richardson’ B 1.3 mg/m? d1,4, 8 & 11 q 21d 6% 32% 6.22 mo -
(phase I trial) Vs
Dex 40 mg d1-4,9-12 & 17-20q 35d <1% 18% 3.49mo -
Lenalidamide +/- dexamethasone
Richardson® 101 L15mgBIDvs30mgqd 6% 18% - -
L+ Dex40mgd1-4 & 14-17 0 33% - -
Weber40 171 L 25 mg d1-21 + Dex 40 mg d1-4, 9-12 & 17-20 x 4 19% 51% — NYR at 15mo
(Phase 1l trial) (then d 1-4) q 28d
VS
Dex same 4% 23% - 5mo

Abbreviations: B, bortezomib; CR, complete remission; CY, cyclophosphamide; Dex, dexamethasone; L, lenalidomide; NYR, not yet
reached; P, prednisone; PFS, progression free survival; PR, partial remission; rel, relapsed; ref, refractory; thal, thalidomide; TTP, time
to progression; VAD, vincristine, doxorubicin, dexamethasone.

cation, these are largely reversible. molecular and proteomic information will be paramount to
Recently, lenalidomide plus dexamethasone has bed@velop optimal risk-adapted care.

shown to be superior to dexamethasone alone in another
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