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BACKGROUND. Bortezomib, a first-in-class proteasome inhibitor, is active with
manageable toxicities in relapsed and/or refractory myeloma.

METHODS, Bortezomib 1.0 or 1.3 mg/m’ was administered Days 1, 4, 8, and i1
every 21 days for up to 8 cycles to padents with relapsed and/or refractory
myeloma participating in two Phase H trials. Dexamethasone could be added
because of progressive disease after 2 cycles or stable disease afier 4 cycles.
Continuation of or retreatment with bortezomib was offered to patients who, in the
investigator's opinion, would benefit from extended treatment.

RESULYS. Sixty-three padents with relapsed/refractory myeloma treated in this exten-
sion trial received a median of 7 additional cycles of therapy, for a toal of 14 cycles
{range, 7-32} over a median duration of therapy of 45.1 weeks in the parent and
extension studies. Seventy-eight percent of patients completed this study at the same
or higher bortezomib dose than they started on during this study, and the treatment
schedule of twice-weekly administration remained unchanged In 89%. Overall, 75% of
patients received dexamethasone in combination with bortezomib for a median of 5
cycles. starting either in the parent or extension study. The safety profile was similar
hetween the extension and parent trials, with no evidence of new cumulative toxicity.
The most commeniy reported Grade 3/4 toxicities were thrombocytopenia (28%), with
a consistent pattern of recovery during the rest period of each cycle, diarrhea (11%),
anemia {11%), and neutropenia {10%), Neuropathy was reported less frequenty.
CONCLUSIONS. Retreasment with or continuation of bortezomib = dexamethasone
beyond 6 months was safe, and toxicities were manageable, in patients with
relapsed and/or refractory myeloma. Cancer 2005;104:2141-8.

© 2005 American Cancer Sociery.

KEYWORDS: bortezomib, CREST, extension, myelomas, proteasome, SUMMIT.
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Bonezomib VELCADE®, Millennium Pharmaceuti-
cals, Inc., and fohnson & Johnson Pharmaceutical
Research & Development, L.1.C.) is a first-in-class pro-
teasome inhibitor that has recently received full ap-
proval from the United States for the treatment of
multiple myeloma patients who have received at least
one prior therapy based on the randomized phase I
APEX mrial demonstrating survival benefit, This ex-
pands upon the initial accelerated approval for the
treatment of relapsed and refractory multple my-
eloma based on 2 phase 11 clinical trials. In the first
trial, Study of Uncontrolied Multiple Myeloma Man-
aged with Proteasome Inhibition T herapy (SUMMIT],
202 patients who had previously received a median of
6 prior lines of therapy were allowed therapy for up to
8 cycles with bortezomib L3 mg/m® given twice
weekly for 2 weeks every 3 weeks.’ In Clinical Re-
sponse and Efficacy Study of Bortezomib in the Treat-
ment of Relapsing Multiple Myeloma (CREST), a sup-
portive Phase Il study, the activity and safety of
bortezomib 1.0 and 1.3 mg/m® were investigated in
patients with relapsed or refractory myeloma who had
recefved 1 prior line of therapy.” By using the same
treatment schedule as in SUMMIT, patients received
up to 8 cycles. In both trials, patients could receive
oral dexamethasone 20 mg on the day of and the day
after bortezomib in combination with bortezomib if a
suboptimal response (progressive disease [PD] after 2
cycles or stable disease [SD] after 4 cycles} was
achieved? according to criteria of the European
Group for Blood and Marrow Transplantation.®

An extension trial was designed to provide addi-
tional cycles of bortezomib to patients whom the in-
vestigators believed would continue to benefit from
further treatment. The objective of this article is to
describe the safety profile of bortezomib for patients
with relapsed and/or refractory myeloma who re-
ceived bortezomib retreatment or continued therapy
beyond 8 cycles.

MATERIALS AND METHODS

A total of 63 patients with relapsed and/or refractory
multiple myeloma initially treated in SUMMIT and
CREST were enrolled in this Phase II, open-label ex-
tension study. Because the purpose of the trial was to
evaluate the safety of bortezomib therapy beyond 8
cycles, no formal efficacy data were collected. Institu-
tional review board approval was obtained from each
treatment site, and the study was conducted in accor-
dance with the International Conference for Harmo-
nization good clinical practice guidelines.

CANCER November 15, 2005 / Volume 104 / Number 10

Patients
Adult patients with multiple myeloma were eligible for
SUMMIT if they relapsed after a response to first-line
chemotherapy and were refractory to their most re-
cent chemotherapy, or they were eligible for CREST if
they received previous front-line therapy and had doc-
umentation of relapse.”* Patients were eligible for the
extension trial if they demonstrated response or any
other tangible clinical benefit in the SUMMIT or
CREST trials or relapsed after completing therapy and,
in the opinion of the investigator, might continue to
benefit from additional therapy or retreatment with
bortezomib therapy.

The patients enrolled in the extension study were
a selected group. Determinants of a patient’s partici-
pation in this study included the investigator’s assess-
ment, the approval of the institutional review board,
and the patient’s consent. The parent protocol also
required a postireatment end-of-therapy visit so that
the earliest that most patients could be screened for
this protocol was within 68 weeks of the last dose on
the parent protocol.

Upon entry into the extension study, patients were to
receive bortezomib on the same dose and schedule on
which they completed the parent protocol, without a
prespecified maximum of treatment duration. Dose
escalation at study entry or during the extension trial
was allowed up to 1.3 mg/m? per dose. Patients who
received at least 6 cycles of therapy in the extension
study were allowed to switch to a less intensive sched-
ule: either twice weekly for 2 weeks with a 17-day rest
or once weekly for 4 weeks with a 13-20-day rest.
Texicity management permitted stepwise dose reduc-
tions (1.3-1.0 and then to 0.7 mg/m® or 1.0-0.7
mg/m? and then to 0.5 mg/m®, with an option to
change the schedule from twice-weekly to weekly ad-
ministration.

Patients on dexamethasone could enter the exten-
sion trial if they were receiving it in the parent proto-
col. In addition, patients receiving single-agent bort-
ezomib who progressed at any time during the
extension study were allowed to add dexamethasone
at the same dose and schedule as in the parent study
(20 mg on the day of and the day after bortezomib
administration). No other investigational drug other
than bortezomib or any chemotherapeutic agent was
allowed. Local radiation therapy and the administra-
tion of supportive therapy (e.g., antiemetics, transfu-
sion support, growth factors, bisphosphonates) were
permitted.
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TABLE |

Baseline Demographic and Disease Characteristics of the Extension Study Patients Compared with ali Patients

on Entry to the Parent Trials (SUMMIT/CREST;

Characteristic

Al SUMMIT/CREST

N
Mae, 1 %]

White, 1t (%}
Median age.
Age = 85,
KPi =7

yis frange

i myeloma, 7 i%; 154 460}

B.-microglobulin = 4 mg/l, w/N (%) 106/234 45
Abpormal cylogenetics, 5/ TB21E {36}
Chromoserme 13 defeion, @V (%) 317814

Medizn afbumin, g/L

Mean C-reactive protein, mg/L

365113 mgim’, = 228
3010 myimd, i 26
131 (0= 233

88in=157

Median hemoglobin <10 g/dL (range] 165 (54.5- 1460} 040 T9.8-1458)
i (%) 967256 (3] 3763 (37}
Median platelets < 75 x 16%/1. (range} 168 {110, 479.% 181910, 43240
N % 477253018 /83 (14
Median no. of prior regimens (range} B (2-15} {(SUMMIT) 5{1-18)
3 (37} {CREST}

KPS: Karnofsky performance statis.

“ Fxrenston study patients £¥ = 63 at baseline of enroliment in the SUMMIT/CREST parent trials.

Safety Assessments

The safety population included all patients who re-
ceived at least 1 dose of bortezomib on the extension
study. Safety evaluations included vital signs, physical
examination, Karnofsky performance status (KPS},
routine hematologic and clinical chemistry parame-
ters, and C-reactive protein. Complete blocd counts
were obtained at baseline and on Days 1, 4, 8, and 11
of each cycle. New or worsening adverse events in this
extension study were assessed according to the Na-
tional Cancer Institute Common Toxicity Criteria (NCI
CTC} version 2.0 and reported up to 30 days after the
last dose of bortezomib.

Statistics

Descriptive statistics were calculated using SAS statis-
tical software (version 8.2; SAS Institute, Cary, NG}
For caiegorical variables, the number and percentage
were calculated, and for continuous variables, the
mean, median, standard deviation, and minimum and
maximum values were determined.

RESULTS

Patient Demographics and Disposition

A total of 63 (25%) patients from 256 originaily en-
rolled in the SUMMIT and CREST parent trials re-
celved further treatment in the extension trial {Table
1), with 46 patients enrolling from SUMMIT and 17

TABLE 2
Responses of Patients on the Parent Protocol Who Entered the
Extension Trial (¥ = 63) and Details of Dexamethasone Addition

Dexamethasone  Dexamethasone
first added on fiest added on
No, of parent protocol,  extension trial,
Parent protocol response” patients  n 3
Complete response 5 1 2
Partial response 23 8 H
Minimal response 6 5 0
Stable disease 9 8 3
Progressive disease i 8 0
Relapse from complete
response off Bx 1 8 0
Partiaf vesponse to progressive
disease 9 3 6
NiA 4 8 i

* Furopeant Group for Blood and Mar
assessed by an independent review compaitres. The best respanse on the parent proforcd fs provided.

Transplantation crieria wete used, and response was

frorn CREST. As expected, patients enrolling in the
extension study were predominantly responders: 43 of
$3 (68%;) achieved SD or better as their best response
during the parent study, whereas 20 of 63 (32%) en-
tered with relapse, PD, or unknown status (Table 2.
Efficacy data were not collected in the extension trial.
The demographic and disease characteristics of
these 63 patients at the time of initial enrollment in
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Lack of efficacy NNENMSSNEERRS

Advarse svent-total 1;“ [
Adverse event-drig refated !‘a 14y
+
Patient reques? - {10
Change in patierd condition i {2
4

Lost to follow-up j{Z}
-+

Bortezomib avaitable commercially H {223

4] 20 40 59 1] 188
Patients stopping therapy, %

FIGURE 1. Reasons for stopping therapy N = 63},

the parent trials were similar to those of the overall
patient population in the parent trials, with the
exception of a slightly lower incidence of abnormal
cytogenetics, a lower mean concentration of C-re-
active protein, and a lower frequency of increased
3,-microglobulin (Table 1}.

The time between bortezomib treatment in the
parent protocol and the extension study ranged from
1.7 to 59.7 weeks, with a mean of 14.3 weeks and a
median of 8.7 weeks. A gap of less than 6 weeks was
reported for 38% {24 of 63) of the patients, whereas a
gap of = 12 weeks was reported for 33% {21 of 83) of
the patients. Unless patients entered the trial for re-
treatment after relapse, reasons for delays in starting
continued therapy included convenience, patient-
preference, or delays in obtaining institutional review
hoard approval of the protocol. During the exiension
trial, 2 patients reported long interruptions beginning
at Cycle 9. The first patient received alternative anti-
neoplastic therapy and, after a delay of almost 1 year,
was retreated with bortezomib. The second patient
received 2 cycles separated by 91 days and, 77 days
later, began a third cycle, before resuming a more
regular schedule; in this case, the delays occurred
because of patient convenience and not toxicity. The
reasons for discontinuing therapy are listed in Fig-
ure 1.

Drug Exposure

Exposure to bortezomib and dexamethasone in the
parent trial, the extension trial, and overall are pre-
sented in Table 3. In the parent trial, the median dose
intensity was 1.4 mg/m® each week, and the maxdmum
dose intensity expected with 8 cycles per protocol was
1.73 mg/m® each week, corresponding to 1.3 mg/ m”
on Days 1, 4, 8, and 11 of the 21-day schedule. In the
extension trial, the median dose intensity was 1.4
mg/m’ per week. Fifty-nine percent (37 of 63] of pa-
tients received a complete cycle (= 3 of 4 doses) for at
Jeast 6 cycles of therapy in the extension trial with or

CANCER November 15, 2005 / Volume 104 / Number 10

without dexamethasone. More than 90% (57 of 63} of
patients in the extension trial received at teast 2 or
more complete cycles in the parent trial, with 73% 46
of 63) receiving at least 4 cycles (Fig. 2.

The majority of patients received dexamethasone
(Table 2, Fig. 3). Overall, 75% 47 of 63; of patients
received dexamethasone in combination with bort-
eromib for a median of 3 cycles.

The majority of patients (49 of 63 or 78%; com-
pleted the extension study receiving the same 01 a
higher dose than at the start of the extension study.
Seven patients (11%) received a dose escalation (Fig.
43, Although schedule modification was allowed, the
majority of patients (56 patients or 83%; finished the
extension study on the standard twice-weekly regimen
“.week cycles). Only 7 (11%) patients underwent a
schedule modification to weekly administration: 3
started the extension trial on the weekly schedule
most likely because of prior toxicity, and 4 patients
were changed to this schedule for convenience after 9
(n = 2) or 10 (n = 2) cycles, respectively.

Safety

Three deaths occurred during the extension trial or
within 30 days of the last dose; all were attributed to
progressive multiple myeloma-and-were not-consid- -
ered drug related. Thirty (48%) of the 63 patients on
the extension study had at least 1 serious adverse
event compared with 21 (33%) of the 63 during the
parent trials. The most common serious adverse
events observed were pneumonia in 9, renal failure in
5, pyrexia in 4, PD in 4, dehydration in 3, and vomiting
in 2 patients.

The most common adverse events reported dur-
ing prolonged therapy affecting = 20% of patients on
the extension trial were diarrhea, fatigue, thrombocy-
topenia, nausea, and constipation (Fig. 5). The type
and frequency of new or worsening treatment-emer-
gent toxicities were generally similar among the over-
all population of the parent trials, the extension-trial
patients while they participated in the parent trials,
and the safety population in the extension trial, with
the exception of events described in Tables 4 and 5.
There was no evidence of any new cumulative toxicity.

Adverse events reported less frequently in the ex-
tension study compared with the parent study in-
cluded peripheral neuropathy, pyrexia, and vomiting,
among others, as shown in Table 4. Adverse events
reported mare frequently in the extension study in-
cluded edema of the lower Hmb, hypoproteinemia,
and increased creatinine. Although the incidences of
these events were higher, most were mild or moderate
in intensity, and none was reported as a serious ad-
verse event.
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TABLE 3
Exposure to Bortezomib and Dexamethasone During the Parent Trial, the Extension Trial, and the Overall Total
Farent wrial Extension ivial
Parameter N=83 N= 83 Total ¥ = 63

Median tota he}rzezem% dose, Wy

Wezmem asone (reg tmeai, it

Median total dose, mg frange;

Daration of dexamethasane, median wk frange

Median nomber of cycles dexamerhusone compleied (range)

EHD3-177)

180
86 4
80"
701
60“
50‘
49"‘
39‘
20*
ﬂ}‘

Patients compleling cycie, %

||l|l

Number of cycles

FIGURE 2. Bortezomib cycles complatad per patient on the extension study.

Safety pomsiation
N= 63
J

i Never received
’i dexamethasone
in paremt protocsl
oF EXtensinn
n=f6

Receives
dosamethanone
in pargrt protecol

128 \\\‘

Did nat roceive
duxarmethasane
i parent protocst
=19

Séaﬁajd N Aﬁda:! St&tklﬁ Added i nat receive
Entersion . 187 af dexamathasone
on fater in an o oyl 2 ot & oxtonsion
& extension
LEA|
#=4d n= i A= 28 Bl

FIGURE 3. Timing of additien of dexamethasone for patients in e extansion
study.

Some adverse events were reported for the first
time during the extension trial (Table 5). These
events included hyperuricemia, deep venous throm-
bosis, mental status changes, complete atrioventric-
ular block, seizures, and upper limb edema. Throm-
bocytopenia was reported in 44% of patients on the
extension trial, an incidence similar to the incidence
and severity during the parent trials overall (41%)

and for the 63 patients while they participated in the
parent trial {40%}. The cyclic pattern of platelet
nadir and recovery during the 10-day rest period
was similar in the extension study compared with
the parent trials, with no sign of cumulative toxicity
{Fig. 6). A progressive increase in mean platelet
count was noted throughout all cycles of the exten-
sion study.

During the parent protocol, the incidence of pe-
ripheral neuropathy, as measured by the number of
events..per. 100 patient doses,. steadily. increased
through the first 5 cycles, peaking at 5.3% at Cycle 5,
and thereafter steadily decreased. Consistently, re-
ports of new or worsening peripheral neuropathy in
the extension trial {14%;} were less than one half of that
seen in the extension study population compared with
when they participated in the parent trial {30%) and in
the parent-trial population overall (29%). Twenty-two
{35%) of the 63 patients on the extension study had a
prior history of peripheral neuropathy (16 patients
with Grade 1 or 2 and 6 with Grade 3). Of these 22
patients, 6 reported peripheral neuroparthy in the ex-
tension study.

During the parent protocol, 4 of 63 patients had
reported central nervous (CNS) events (confusion and
memory impairment}, which resolved in 3 of the 4
patients before they entered the extension study and
did not recur thereafter. During the extension study,
CNS events, including seizures, mental status changes,
confusion, and memory impairment, were reported in

7 patients. For 6 of these 7 patients, the reports were
made in the context of disease progression and con-
founding medical illnesses, such as renal failure, hy-
ponatremia, high fever, intracerebral hemorrhage,
stroke, and oxvcodone overdose. Five of these 7 pa-
tients were also receiving high-dose dexamethasone
when the CNS events occurred.

Edema of any tvpe, including lower limh edema,
was reported as a treatment-emergent adverse event




2146

initial bortezomib dose
received in parent protocol

1.0 mgim®
n=12
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1.3 mgim?

n=51

L.ast scheduled
bortezomib dose
in extension study

<10mg/m? |  <t.Omgim? |  <1.0mgm? = | <10mg/m? | | <1.0 mghm? <%.0 mg/m?
= n=0 a=0 ; n= i
1.0 mgim2 1.0 mg/m? 1.0 mgfm? 1.0 mg/m?
n=0 n=5 n= n=7
1.3 mg/m? 1.3 mg/m® 1.3 mgim? 1.3 mg/m?
n={ n={ n=5§ n=20

FIGURE 4, Changes in bortezomib dose from parent protocol to start of the extension study to fast dose on extension study.

A SUMMITICREST SUMMITIGREST® Exténsion trial
m % grade 3/4 evenis (N = 256} {N =863 N = 63}
Adverse event % (% grade 3/4) % {% grade 34} % {% grade 3/4)

Diarchea

Fatigue
Thrombocyicpenia
Nausea
Congtipation
Anemia

Lowet limb: edema
Pyrexia

insomnia
Vomiting

Rash

Cough

Bone pain

Upper respiratory ractinfections

Anorexia

Arthralgia

Peripherat neuropathy
Headache

Pain in limb
Neutropenia
Dizziness

wyaigia

Rigors

in 41% of these patients during the extension study
compared with 29% during the parent protocol. Most
were mild or moderate in intensity, and none was

so— UU”““U‘UWU‘HJHU'U

TR ou] UUUU‘HAH |w

SRR UUHUUHUU

L]

56

Wi 0

Patients, %

reported as a serious adverse event,

No apparent overall increase in the incidence of

50 10e o

Patients, %

50

Patients, %

FIGURE 5. Treatment-emergent ad-
verse events reported in = 20% of pa-
Hents in the parent protocol or the ex-
tension frial. Percentage of patients with
Grade 1 or 2 advarse svenis or Grade 3
or 4 adverse events. *Extension study
patients (N = 63) while on the SUMMIT/
GREST parent trials,

freatment-emergent cardiac rate or rhythm abnormal-
ities was ohserved in patients with prolonged bort-
ezomib exposure on the extension study. The inci-

dence of freatment-emergent hypotension of any type

reporied during the extension study was similar to
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TABLE 4
Adverse Events Reported with a Change in Frequency Compared with
the Parent Study

SUMMIT/CREST  SUMMIT/CREST*  Extension trial
N =258 N =83 N =63
Adverse event % grade 3/4) % grade 374} % grade 3/4}

Fye irritation”

Fatigue”

Peripheral edeina”
Peripheral newrepathy’
Pyrexia®

Rigors®

Anerexia®
Arthraigia®

Pain in limb”
Dizziness™
Headache"
Insomnia®
Erythema”

Edema lower limb®
Hypoproteinemia®
Increased creatinine®
Hyperglycemia®
Chest wafl pair®
Produciive cough’

* Fxtensing study patients 4V = 631 while on the SUMMIT/CREST parent trials.
" Adverse event reported ess Brequently than in the parest study.
© adverse event reported miote frequently than in the parent sty

TABLE §
Clinically Relevant Adverse Events Reported for the First Time
During the Extension Study

Extension trial
N = 63 no.
Adverse event (mar. grade 3/4}
Hyperuricemia 5 (4}
Deep venous thrombosis 5%
Mental status changes 3
Seizures il
Upper Hmb edema KRt
Eve pain

Complete atrioventricular block
Cardiomegaly

Myecardial infarciion’
Supravemtricular tachycardia®
Arriythmiz due to dehydration
Pulmonary edema’®

*courred in he same Datkent

that reported for these patients dutring their parent-
protocol experience.

Of the 13 patients who discontinued treatment, 4
131%; discontinued hecause of disease progression, 3
123%) because of neuropathy/paresthesia, and 1 (8%

patient each because of syncope, acute renai failure,
diarrhea, cerebrovascular accident, elevated liver
function tests, and weight loss. Two of these patients
discontinued after the events recurred after bort-
ezomib rechallenge (neuropathy in | patient and ele-
vated liver enzymes in the other}.

No clinically meaningful changes or trends in
median blood pressure values were noted across
time during the extension study. Assessment of KPS
across the study was stable during therapy, with a
mean decrease of 1.5% from baseline to the last
assessment for the 33 patients for whom data were
available.

DISCUSSION

The SUMMIT and CREST trials demonstrated signifi-
cant activity of bortezomib with manageable toxicity
in relapsed/refractory multiple myeloma.'** With
continued therapy or retreatment during the exten-
sion trial, there was no evidence of new cumulative
toxicities, and the adverse event profile was similar to
that of the first 8 cycles of treatment, with few excep-
tions. Treatment beyond 2 years was not observed,
because the trial was stopped when bortezomib be-
came commercially available, and follow-up data were
not collected. The mean duration of approximately 11
months of bortezomib treatment in the parent and the
extension studies suggests that bortezomib may have
a role in long-term and maintenance therapy regi-
mens,

As in the parent trials, on the extension trial,
thrombocytopenia was the most commeon Grade 3
or greater observed toxicity and appeared transient,
with recovery of platelet counts toward baseline
during the rest phase of each cycle. The same plate-
let decrease and recovery pattern was observed pre-
viously in the SUMMIT trial.' The ability of the
platelet counts to rapidly recover from bortezomib-
induced thrombocytopenia suggests that the capac-
ity for platelet regeneration remains intact. There-
fore, the mechanism by which bortezomib causes
thrombocytopenia is likely to differ from that of
certain common chemaotherapeutic drugs that cause
cytotoxicity and death to megakaryocytes. This ob-
servation is consistent with preclinical data from a
murine model in which bortezomib did not nega-
tively affect the bone marrow.”

In the extension trial, the reported onset of new
or worsening peripheral neuropathy was less than
one half that of the overall parent population or of
the extension trial patients when they were in the
parent trials. The decreasing incidence of neuropa-
thy in the extension trial appeared w be a conting-
ation of the trend observed during the parent study,
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in which the incidence of new or worsening neurop-
_athy peaked at Cycle 5 and steadily decreased over

time. This observation suggests that some patients

are not likely to develop neuropathy, despite pro-
longed therapy.

More instances of lower limb edema and hyper-
glycemia were observed during the extension trial.
Possibly relevant to these reports are the increased
reporting of hypoproteinemia, the frequent use of
high-dose dexamethasone, and other confounding
medical illnesses. Events not previously reported in
this subset of patients included mental status changes,
seizures, and some cardiac events, but underlying or
predisposing illnesses were present in these patients,
with no indication that these represented cumulative
toxicity.

The majority of patients completed the study on
the same or on a higher dose of bortezomib than that
on which they started this extension study, and most
remained on the biweekly schedule, suggesting that
long-term freatment, even with the dose-intensive
schedule, s manageable and tolerable. A less dose-
intensive, more convenient schedule may be prefera-
bie for use in a maintenance regimen.

The current study demonstrated that prolonged
therapy or retreatment with bortezomib is possible

and tolerable. Further investigations will help tode-

termine the optimal duration of bortezomib therapy
and to assess an efficacy advantage to therapy beyond
8 cycles.
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