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ABSTRACT

We conducted a systematic review to determine
the appropriate use of bortezomib alone or in com-
bination with other agents in patients with multiple
myeloma (MM). We searched MEDLINE, EMBASE, the
Cochrane Library, conference proceedings, and
the reference lists of included studies. We ana-
lyzed randomized controlled trials and systematic
reviews if they involved adult MM patients treated
with bortezomib and if they reported on survival,
disease control, response, quality of life, or ad-
verse effects.

Twenty-six unique studies met the inclusion
criteria. For patients with previously untreated MM
and for candidates for transplantation, we found a
statistically significant benefit in time to progres-
sion [hazard ratio (HR): 0.48, p < 0.001; and HR: 0.63,
p = 0.006, respectively] and a better response with
a bortezomib than with a non-bortezomib regimen
(p <0.001). Progression-free survival was longer with
bortezomib and thalidomide than with thalidomide
alone (p = 0.01). In non-candidates for transplanta-
tion, a significant benefit in overall survival was
observed with a bortezomib regimen (HR compared
with a non-bortezomib regimen: 0.61; p =0.008), and
in transplantation candidates receiving bortezomib,
the response rate was improved after induction (p =
0.004) and after a first transplant (p = 0.016).

Inrelapsed or refractory mm, overall survival (p =
0.03), time to progression (HR: 1.82; p = 0.000004),
and progression-free survival (Hr: 1.69; p =0.000026)
were significantly improved with bortezomib and
pegylated liposomal doxorubicin (compared with
bortezomib alone), and bortezomib monotherapy
was better than dexamethasone alone (ur: 0.77; p =
0.027). Bortezomib combined with thalidomide and
dexamethasone was better than either bortezomib
monotherapy or thalidomide with dexamethasone
(p <0.001).

In previously untreated or in relapsed or refrac-
tory MM patients, bortezomib-based therapy has

improved disease control and, in some patients,
overall survival.
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1. INTRODUCTION

Bortezomib (Velcade: Millennium Pharmaceuticals,
Cambridge, MA, U.S.A)), a first-in-class proteasome
inhibitor, has been extensively studied either alone
or in combination with other agents for the treatment
of multiple myeloma (Mm). Bortezomib works in the
ubiquitin—proteasome pathway of cellular protein ho-
meostasis by blocking the action of the 26S proteasome,
a multicatalytic enzyme that degrades abnormal or
misfolded proteins targeted for destruction, particularly
those involved in cell cycling and gene transcription.
Because those proteins are more abundant during the
processes of carcinogenesis, they are key in cancer
survival; proteasome inhibition in cancer cells leads
to cell apoptosis and is, therefore, a target for therapy'.

In 2008, bortezomib was approved by Health
Canada for use as a first-line treatment for MM patients
who are not candidates for stem-cell transplantation?.
Existing consensus-based®* and evidence-based>°
guidelines recommend the use of bortezomib for
primary induction therapy in candidates and non-
candidates for transplantation, and also for consoli-
dation and salvage therapy after relapse.

Given that new data have recently become
available, the Hematology Disease Site Group (DSG)
at Cancer Care Ontario, in collaboration with the
Program in Evidence-Based Care, conducted a
systematic review to determine the appropriate use
of bortezomib in patients with mm. This review con-
stitutes the evidentiary basis of an updated Cancer
Care Ontario guideline on bortezomib for MM and
lymphoma (available at https://www.cancercare.
on.ca/common/pages/UserFile.aspx?fileld=34323).
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The systematic review addresses these questions:

* In patients with mm, what is the efficacy of bort-
ezomib alone or in combination, as measured
by survival, quality of life (oL), disease control
[for example, time to progression (TTP)|, response
duration, or response rate?

*  What is the toxicity associated with the use of
bortezomib?

*  Which patients are more or less likely to benefit
from treatment with bortezomib?

2. METHODS

2.1 Search Strategy

A search of the MEDLINE [Ovid (October 2004 through
August 2012)], EMBASE [Ovid (2004 week 42 through
August 27, 2012], and Cochrane Library (August
2012) databases used the key words “bortezomib,”
“bortezomid,” “velcade,” “ps?341,” “1dp?341,” and
“mIn?341” combined with key words specific to
MM and with search strings identifying random-
ized controlled trials (RCTs), systematic reviews,
and practice guidelines. In addition, conference
proceedings of the American Society of Clinical
Oncology (2005-2012) and the American Society
of Hematology (2005—2011) and reference lists from
the selected sources were searched for relevant trials.
The Canadian Medical Association Infobase (http://
www.cma.ca/index.php/ci_id/54316/la_id/1.htm), the
U.S. National Guideline Clearinghouse (http:/www.
guideline.gov/), and the U.K. National Institute for
Health and Care Excellence (http://www.nice.org.
uk/) were also searched for existing evidence-based
practice guidelines.

2.2 Study Selection

Articles were selected for inclusion in this systematic
review if they were published full-report articles or
meeting abstracts of

+ randomized studies including adult patients with
MM and evaluating bortezomib as a single agent
or in combination with other regimens.

* systematic reviews (full-report articles only),
meta-analyses, or evidence-based clinical prac-
tice guidelines of bortezomib in adult patients
with Mm.

Trials could compare bortezomib with any agent,
any combination of agents, or placebo, and could re-
port results on any one or a combination of survival,
QoL, disease control (for example, TTP), response
duration, response rate, and adverse effects.

Articles were excluded if they were clinical prac-
tice guidelines without a description of a systematic
literature search, abstracts of noncomparative studies,

abstract reports of interim analyses, or systematic
reviews that were more than 2 years old. Letters, com-
ments, books, news, editorials, or abstract publications
of systematic reviews were also excluded, as were
articles published in a language other than English.

The methodologist (AEH or FGB) screened the
titles and abstracts of the citations identified in the
electronic databases and the titles of the abstracts
from conference proceedings and excluded reports of
studies that did not investigate the use of bortezomib
or that did not meet the inclusion criteria for design
(that is, they were not randomized trials or system-
atic reviews for mm). The full text of each remaining
article was retrieved, and two authors (AEH or FGB
and DER or TCK) reviewed the articles against the
selection criteria.

For the evaluation of the quality of included
RCTs, discrete parameters such as reporting of the
sample-size calculation for the study, the random-
ization method, allocation concealment, blinding,
intention-to-treat analysis, final analysis, early ter-
mination, losses to follow-up, and ethics approval
were considered.

2.3 Data Analysis

Data appropriate for meta-analysis were not avail-
able because the heterogeneity of the studies did not
allow for statistical pooling. A narrative synthesis is
therefore presented, and the studies are grouped into
untreated MM and into relapsed or refractory disease.

3. RESULTS
3.1 Literature Search

The literature search identified twenty-six unique
studies: three guidelines based on systematic re-
views’ 7, six systematic reviews>'9-14  seventeen
rcTs!> 3! and forty-seven related publications3% 78,
Figure 1 shows the study flow chart, and Table 1
presents the studies with their related publications
and objectives.

Seven abstract publications of interim analyses of
ongoing trials were also identified’~®5. They are pre-
sented in Table 1, but are not further discussed here.

The publications related to the main studies
contributed information about extended follow-up
of the original studies334>4%33 subgroup analy-
ses34.39-44.48.51.52,55.57.59 health-related Qor.36:47-36.76
outcome data that were not reported in the original
publication35-37:46.:49.54,60.61,64.68.74.78 and data on
toxicity38-30-62,

3.2 Trial Quality

Two trials reported in abstract form were random-
ized noncomparative phase 1 trials'®-%3. Because the
authors of those trials did not compare the treatment
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7 from ourpersonal files - Notrandomized.
17 from reference lists ofinduded artides. - Did notinvestigate the use of
398 abstracts from ASH and ASCOconference proceedings. bortezomib.
Title and abstractselected n
by single author (AHor _81 eﬁg:Rdgg.
FB). Nota systematicreview.

- Nooutcomesofinterest.
- Abstract of systematicreview.

Full textartides selected
(AH orFB, and DR orTK).

N = 104
(abs = 61, full text =43)

31 exduded

- NotRCT
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Notpatients with MM
Abstract of preliminary
results

Dataextraction: N = 73
26 unique studies

guidelines]

[6 system atic reviews + 17 unique RCTs and 3

And 40 companion publications.

7 abs of interim analysis

Analysison:

26 unique studies:
11 RCTs of patients with de novo MM

1 RCT of administration route
1 network meta-andysis

6 systematicreviews

7 RCTs of patients with relapsed/refracto ry MM

FIGURE 1 Systematic review on bortezomib for multiple myeloma (Mm): study flow chart. ASH = American Society of Hematology; ASCO
= American Society of Clinical Oncology; RCT = randomized controlled trial; abs = abstract.

arms within each trial on any outcome, neither trial
is further discussed here.

We applied the amsTAarR tool®®37 to measure
the quality of the two systematic reviews (see
Appendix 2, Table 2, in the Cancer Care Ontario
Evidence-Based Series #6-18, available at https:/
www.cancercare.on.ca/common/pages/UserFile.
aspx?fileld=34323).

Table 11 shows the quality assessment of the re-
maining RCTS.

Nine studies were available as fully published
reports'>-17:19-24 Eight of the nine fully published
RCTs reported the a priori sample size required to
find a statistically significant difference in the pri-
mary endpoints: TTp, progression-free survival (PFs),
complete response (CR), pharmacokinetics and phar-
macodynamics, and response rate!>1%19-24 Eight of
the nine studies presented a final analysis!'> 172024,
and seven of the eight conducted an intention-to-treat

analysis!>16:19-21.23.24 Three studies were terminated

early because the intervention significantly improved
t1p?0-23:24 One study conducted a blinded outcomes
assessment'®, and three studies reported concealment
of allocation'>-1%1°. None of the studies reported a
loss to follow up exceeding 8%. The included studies
were funded by pharmaceutical companies!>16-23:24,
government or philanthropic organizations!>-1719-20,
or by a foundation?'.

Among the studies reported in abstract form, one
study stated that the analysis was final®. The other
five®?70.73.75.79 were identified as interim; they are not
shown in Table 11 and will not be discussed further.

3.3 Study Characteristics
3.3.1  Previously Untreated MM

Indirect Comparison: The network meta-analysis
by Kumar et al.'® indirectly compared bortezomib
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and thalidomide (both in combination with melpha-
lan and prednisone) in newly diagnosed MM patients.
No differences were detected for most outcomes, but
benefits in cr [relative risk (RR): 2.34; 95% confidence
interval (c1): 1.12 to 4.90] and in grade 3 or 4 adverse
events (RR: 0.53; 95% c1: 0.38 to 0.73) were observed
in favour of the bortezomib combination.

Direct Comparison: Eleven rcts—nine full-text
publications!>16-19.21,24,26-28,31 a1 two abstracts32-34—
examined the use of bortezomib in patients with de
novo MM. Table 111 details inclusion criteria and inter-
vention details for those trials.

Non-transplantation Therapy: Five trials enrolled
newly diagnosed patients who were not candidates
for autologous stem-cell transplantation (ascT) either
because of older age (=65 years) or because of other
coexisting conditions!?21-24.26,82,

Transplantation Therapy: Six RcTs enrolled

younger untreated MM patients who were candidates
for AscT!S16:27,28,31,84

3.3.2  Relapsed or Refractory MM

Seven rcTs examined the use of bortezomib in
patients with relapsed or refractory mm. All stud-
ies but one were fully published reports. Three
included only bortezomib-naive patients??-23:23; the
remaining four!”-?2-30:83 included patients who had
previously received treatment for MM, including
bortezomib. Table 1v details the characteristics of
the study patients.

The primary outcomes in the studies of patients
with relapsed or refractory mm were T1p2!-23:30,
prs?>83 and toxicity!’. Reece et al.?? reported on
pharmacodynamic and pharmacokinetic parameters,
response, and the toxicity of bortezomib.

3.4 Endpoints

Question: Whatis the efficacy of bortezomib alone
or in combination?

The subsections that follow summarize the re-
sults of the included trials. Detailed efficacy data can
be found in Table v.

3.4.1  Previously Untreated MM

TTP: Among the studies of patients who were
not candidates for asct, the vista study?* found a
significant difference in TP after induction with
bortezomib compared with a non-bortezomib-
containing regimen (HR: 0.48; p < 0.001). The
other studies either did not report results for this
endpoint?!-26-82 or did not find a significant differ-
ence when comparing bortezomib in two different
combination regimens'®. None of the studies involv-
ing patients who were candidates for asct reported
on this endpoint.

Overall Survival: Among studies of patients who
were not candidates for ascT, the vista trial?4°6>7 re-
ported a statistically significant difference in overall
survival (0s) when bortezomib was compared with
a non-bortezomib-containing regimen (HR: 0.65; p <
0.001). In the studies of transplant patients, Sonneveld
et al 3! demonstrated a statistically significant difference
in os (HR: 0.77; 95% c1: 0.60 to 1.00; p = 0.049); in the
other studies, median os was not significantly different
for the control groups or was not estimable (see Table v).

PFS: Among studies of patients who were not can-
didates for asct, Palumbo et al.?' found a statistically
significant difference in prs favouring bortezomib
in a 4-drug combination induction regimen plus
bortezomib-containing maintenance compared with
bortezomib in a 3-drug combination induction alone
(HR: 0.67; p=0.008). In arelated abstract publication,
Niesvitzky et al. found no significant difference in
pFs between the treatment arms®2.

Among the studies of patients who were candidates
for ascr, Sonneveld ef al.3' found a significantly longer
PFS in patients allocated to bortezomib, doxorubicin, and
dexamethasone than in patients allocated to vincristine,
doxorubicin, and dexamethasone (HR: 0.74; 95% cr1: 0.62
to 0.89; p <0.001). Cavo et al.'® suggested a significantly
better pFs, projected to be 36 months, for bortezomib,
dexamethasone, and thalidomide compared with
dexamethasone and thalidomide (HR: 0.63; 95% cI:
0.45 to 0.88; p < 0.006). Harousseau et al.'® compared
a bortezomib—dexamethasone combination with a
vincristine—doxorubicin—dexamethasone combination,
but prs did not reach statistical significance in favour
of the bortezomib arm (p = 0.057). In an abstract pub-
lication, Rosinol et al.3* found that prs was statistically
significantly longer in the bortezomib—thalidomide arm
than in the thalidomide-alone or interferon arms (prs at
2 years: 78% vs. 63% vs. 49%; p = 0.01).

QOL: Health-related QoL was measured using
various domains of the European Organisation for
Research on Treatment of Cancer Quality of Life
Questionnaire—Core (QLQ-C30)%® in two studies*”7°.
In a subanalysis of the vista trial>4, Dhawan et al.’
showed that newly diagnosed mm patients treated with
bortezomib, melphalan, and prednisone had a higher
sustained rate of improvement in health-related QoL
than did patients treated with melphalan and predni-
sone (14 of 15 domains). They also reported a statisti-
cally significant improvement in 3 domains: Nausea/
Vomiting (p = 0.0095), Appetite Loss (p = 0.0170),
and Diarrhea (p = 0.0082)*. Niesvitsky et al.”® found
no statistically significant differences between arms.

Response Rate: In patients who were not candi-
dates for asct, cr and overall response (OR) were
found to be statistically significantly different for
a bortezomib compared with a non-bortezomib-
containing regimen (cr: 30% vs. 4%, p < 0.001; or:
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Continued

TABLE IV

Median

Patients

Intervention

Reference

age
(vears)

Excluded

Included

71

Previous treatment with
thalidomide, bortezomib or lenalidomide;

B-Dvs. T-D Any age, with symptomatic disease

Hjorth et al., 20122°

refractory to melphalan

sensory neuropathy grade 3 or greater;

platelet count less than 25x10%/L;

severe comorbidity; transformation to
plasma-cell leukemia or aggressive lymphoma;

SYSTEMATIC REVIEW OF BORTEZOMIB IN MULTIPLE MYELOMA

nonsecreting disease without

abnormal free light-chain ratio

Int:

NR

NR

Siltuximab + B

Orlowski et al., 2012%3 (abs.)

Vs.
placebo plus B

Control:
61

Eastern Cooperative Oncology

absolute neutrophil count; peg-Dox = pegylated liposomal doxorubicin; ECOG

dexamethasone; ANC

bortezomib; D =

Int = intervention group; B

Group; M

not reported; POEMS = polyneuropathy, organomegaly, endocrinopathy, plasma-cell

autologous stem-cell transplantation; NR =

partial response; ASCT =

melphalan; PR

thalidomide.

leukemia; T

71% vs. 35%, p < 0.001)** and for a 4-drug—plus—
maintenance combination compared with a 3-drug
combination (cr: 38% vs. 24%, p < 0.001; or: 59%
vs. 50%, p = 0.03)?!. No statistically significant
difference was found when comparing two 3-drug
combinations containing bortezomib!'?.

Among patients who were candidates for trans-
plantation, Harousseau ef al.'® found a statistically
significant difference in cr in favour of a bortezomib—
dexamethasone combination both after induction and
after a first transplant (induction: 14.8% vs. 6.4%,
p = 0.004; first transplant: 16.1% vs. 8.7%, p = 0.016).
Sonneveld et al.?! found a statistically significant
difference in cr in favour of bortezomib at induc-
tion and at maintenance (7% vs. 2% and 21% vs. 9%
respectively, p < 0.001). For or after first transplant,
no statistically significant difference was detected'®.
Cavo et al."” reported a significant difference in cr in
favour of bortezomib—dexamethasone—thalidomide
compared with thalidomide—dexamethasone at induc-
tion, after first transplantation, at second transplanta-
tion after consolidation, and overall (p values shown
in Table 1v). Moreau et al.?® found no statistically
significant difference in cr and objective response
rate between study arms.

3.4.2  Relapsed and Refractory MM

TTP: Bortezomib monotherapy improved TTP
statistically significantly more than did dexametha-
sone alone (HRr: 0.55; p < 0.001)?>3. Compared with
bortezomib monotherapy, the combination of bort-
ezomib with pegylated liposomal doxorubicin (PLD)
significantly improved TTp (HR: 1.82; p = 0.000004)2°.
As well, bortezomib—dexamethasone or bortezomib—
thalidomide—dexamethasone were more effective
than thalidomide—dexamethasone in improving TTP
(p <0.005 and p < 0.001, Table 1v)?>-30.

OS: Bortezomib in combination with pLD was found
to significantly improve os (65% vs. 76%, p = 0.03)?°.
Bortezomib monotherapy improved os significantly
more than did dexamethasone (Hr: 0.77, p = 0.003;
and Hr: 0.67, p = 0.47)?3-33. No significant difference
was seen with the administration of bortezomib
before or after melphalan!’ or in combination with
thalidomide, dexamethasone, or siltuximab?3-39-83,

PFS: Bortezomib in combination with pLD
(compared with bortezomib alone) and bortezo-
mib—thalidomide—dexamethasone (compared with
thalidomide—dexamethasone) were found to signifi-
cantly improve prs (HR: 1.69, p = 0.000026, and HR:
0.61, p < 0.001, respectively)?0-30,

Response Rate: No significant difference in or or
CcrR was detected between bortezomib monotherapy
and bortezomib plus pLD?’. Bortezomib monotherapy
was significantly better than dexamethasone for
cr and or (p < 0.001)33. Bortezomib in a 3-drug
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combination with thalidomide and dexamethasone
was better than thalidomide and dexamethasone in
improving or and cr (45% vs. 25%, p < 0.001, and
45% vs. 11%, p < 0.001)3°.

QOL: The QLo-C30 was used in two studies?>>3° to
measure QoL. Lee et al.3¢ reported QoL for patients in
the vista trial (originally reported by Richardson et
al.?®). The authors assessed health-related QoL using
the QLQ-C30%° and adverse events with neurotoxicity
symptoms using the Functional Assessment of Can-
cer Therapy/Gynecologic Oncology Group—Neuro-
toxicity subscale®®-20, Quality of life was assessed at
baseline and every 6 weeks thereafter up to 42 weeks
from baseline. A statistically significant difference
in Global Health Status favouring bortezomib over
dexamethasone during the 42 weeks of the study (p =
0.001) was reported. In addition, the authors reported
a statistically significant difference in overall Func-
tional Assessment of Cancer Therapy/Gynecologic
Oncology Group—Neurotoxicity score in favour of
bortezomib (p = 0.02). On the other hand, Hjorth
et al* found no statistically significant difference
between study arms comparing bortezomib with
thalidomide (both combined with dexamethasone).

3.5 Toxicity

Question: What is the toxicity associated with the
use of bortezomib?

3.5.1  Previously Untreated MM

Studies in the previously untreated population
showed a significant increase in peripheral neuropa-
thy in the bortezomib group when a drug combination
including bortezomib was compared with a non-
bortezomib-containing regimen!>1%-2431 In addi-
tion, San Miguel et al.>* reported higher incidences
of diarrhea and nausea in their bortezomib group
than in their control group (8% vs. 1% and 4% vs.
<1% respectively, p not reported). Table vi presents
detailed data on adverse events.

The studies that compared various drug com-
binations containing bortezomib showed a higher
incidence of neutropenia (38% vs. 28%, p = 0.02)?!
and peripheral neuropathy (10% vs. 2%, p <0.0004)!>
with a 4-drug combination than with a 3-drug combi-
nation. A higher incidence of peripheral neuropathy
was found when drug combinations with higher bort-
ezomib doses were used (11% vs. 3%, p < 0.003)25.
The incidence of neutropenia was also higher with a
3-drug combination containing an alkylating agent
than with a 3-drug combination containing an im-
munomodulatory agent (39% vs. 22%, p = 0.008)'°.
Sonneveld et al.3! reported a higher incidence of
peripheral neuropathy in a bortezomib-containing
combination (24% vs. 10%, p <0.01). Palumbo et al.?!
also reported a higher incidence of cardiac events and
thromboembolism with a 4-drug combination than

with a 3-drug combination (10% vs. 5%, p = 0.04,
and 5% vs. 2%, p = 0.05, respectively). Mateos et al.'®
showed that, compared with bortezomib combined
with melphalan and an alkylating agent, a 3-drug
combination including bortezomib and an immuno-
modulatory agent was favourable for a significantly
lower incidence of thrombocytopenia, neutropenia,
and infections (Table vi). However, the same study
found a significant difference favouring the 3-drug
combination including bortezomib and an alkylating
agent for adverse events necessitating discontinua-
tion of the drug and for overall serious adverse events
(Table vi). The incidence of cardiac events was also
significantly higher in the group that received bort-
ezomib combined with an immunomodulatory agent
than in the group that received a combination of
bortezomib and an alkylating agent (8% vs. 0%, p =
0.001)!°. Kumar et al.?® reported a higher incidence
of treatment-related deaths from renal failure in the
4-drug combination that included an immunomodu-
latory and an alkylating agent (Table vi).

3.5.2  Relapsed and Refractory MM
Our review found a higher incidence of hematologic
events (Table vi) and peripheral neuropathy, and a
significantly higher incidence of diarrhea and nausea
(7% vs. 2% and 2% vs. 0% respectively, p < 0.01), in
patients with relapsed or refractory MM who received
bortezomib than in those who received dexametha-
sone (control)??. Orlowski et al.?? also showed an
increased incidence of neutropenia (Table vi), diar-
rhea, and nausea in a bortezomib—pLD group than
in a bortezomib-alone group (7% vs. 4%, p = 0.034,
and 2% vs. <1%, p = 0.0241, respectively). A higher
incidence of peripheral neuropathy and thrombocyto-
penia was observed by Sonneveld et al.! in patients
who received bortezomib in combination with other
drugs than in those who received bortezomib alone or
anon-bortezomib-containing drug combination (24%
vs. 10%, p < 0.001, and 10% vs. 5%, p < 0.01). When
various doses of bortezomib were compared, Moreau
et al.*® also showed a higher incidence of peripheral
neuropathy with higher doses of bortezomib (11% with
full dose vs. 3% with reduced dose, p = 0.03).
Adverse events leading to discontinuation of
treatment occurred in 37% of a bortezomib group
compared with 29% of a dexamethasone group
(reported by Richardson et al.?3). A corollary report
from the apex study?? by Chanan—Khan?> examined
the incidence of herpes zoster events in patients
treated with bortezomib. The authors found that a
significantly higher incidence of herpes zoster was
associated with bortezomib than with the control
dexamethasone treatment (13% vs. 5%, p = 0.0002).

3.6 Subgroups

Question: Which patients are more or less likely
to benefit from treatment with bortezomib?
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3.6.1  Previously Untreated MM

The combination of melphalan—prednisone—bort-
ezomib produced better results than did melphalan—
prednisone®* in these subgroups:

» Patients 75 years of age and older: TTP was
identical in the younger and older groups; crR was
26% in the older group and 32% in the younger
group, p = 0.29; os, p = 0.17

* Patients with impaired renal function: cRr, TTP,
and os did not differ for 159 patients with normal
renal function and for 185 patients with a creati-
nine clearance less than 60 mL/min

Also, although cytogenetic studies were not
available in all participants, the 26 patients with a
high-risk cytogenetic profile [t(4;14), t(14;16), and
dell7p] did not differ from the 142 patients with a
standard profile in cr (both groups: 28%), TP (p =
0.55), and os (p = 0.99)**.

In the study by Mateos et al.'°, patients with cy-
togenetic abnormalities [t(4;14), t(14;16), and dell7p
(44 vs. 187)] in both treatment groups did not differ
for cr, but experienced shorter prs and os at induction
(HR: 0.6, p = 0.01, and HR: 0.5, p = 0.01, respectively)
and maintenance (p = 0.01 and p < 0.0001 respec-
tively). In the study by Neben et al.’!, a companion
study of the HovoN-65 study?!, patients with all
chromosomal aberrations treated with bortezomib—
doxorubicin—dexamethasone experienced a prs and
os similar or superior to those of patients treated
with vincristine—doxorubicin—dexamethasone. The
patients that seemed to benefit more from bortezomib
treatment had del(17p13): their prs duration was 26.2
months compared with 12 months in peers not receiv-
ing bortezomib (p = 0.024); the associated 3-year os
rates were 69% and 17% (p = 0.028).

3.6.2  Relapsed or Refractory MM

Extensive subset analyses have been performed using
data from the apex trial?? of bortezomib compared
with dexamethasone for relapsed or refractory my-
eloma3?-3°. Bortezomib was consistently superior to
dexamethasone in patients 65 years of age and older
(response rate: p =0.0004; TTP: p = 0.002); in patients
with International Staging System stage 1 and 1
disease (response rate: p < 0.0004; TTe: p = 0.0002);
in patients refractory to the most recent therapy and
in those who had previously received more than one
line of therapy (both subgroups—response rate: p <
0.0001; and TTP: p < 0.0001)3?; and in patients with
renal impairment34. Similarly, bortezomib—pLD was
more efficacious than bortezomib alone in most sub-
groups analyzed, including patients of any age; pa-
tients with refractory disease; patients with elevated
B,-microglobulin; and patients previously exposed to
AscT, anthracyclines, and immunomodulatory drugs
(thalidomide or lenalidomide)?®#!. An advantage for
bortezomib—pPLD compared with bortezomib alone

e598

was also observed in patients with cytogenetic ab-
normalities except for deletion 13g2°.

4. DISCUSSION

Introduction of the melphalan—prednisone—bortezo-
mib combination in newly diagnosed MM patients sig-
nificantly improved outcome in patients who are not
candidates for asct?*. Eligible patients include those
more than 65—70 years of age and those with con-
comitant medical conditions felt to increase the risks
of asct. Compared with melphalan and prednisone
alone, melphalan—prednisone—bortezomib in a finite
course (9 cycles) improved TTP and os and resulted
in better or and cr rates. Surprisingly, hematologic
toxicity was not increased, and other toxicity rates
were similar to those observed in various series using
bortezomib. Melphalan—prednisone—bortezomib was
superior in all patient subgroups and might have par-
ticular benefit in patients with poor prognostic factors
in whom melphalan—prednisone has limited efficacy,
such as patients with a high 3,-microglobulin level
and adverse cytogenetics.

Making a direct comparison to initial therapy
with melphalan—prednisone—thalidomide is difficult.
A previously reported systematic review®! that forms
the evidence base of an earlier practice guideline
(evidence-based series report #6-21: Thalidomide
in Multiple Myeloma)’? indicated that melphalan—
prednisone—thalidomide is the preferred treatment
option for patients with MM who are not eligible for
ascT. However, given the lack of actual compara-
tive evidence and the recognition that thalidomide
can be difficult to obtain or to tolerate, physicians
and patients might choose to initiate therapy with
bortezomib-containing therapy—a choice that is
currently supported by a network meta-analysis that
showed no difference for all outcomes and a signifi-
cant benefit for cr (Rr: 2.34; 95% c1: 1.12 to 4.90) and
for grades 3 and 4 adverse events (RR: 0.53; 95% cr1:
0.38 to 0.73) in favour of bortezomib!°. In particular,
bortezomib-based therapy might be preferred in
patients with disease-related renal dysfunction or
cytogenetic abnormalities. Studies testing lenalido-
mide and dexamethasone as an upfront option are
still ongoing, with no results yet available (search for
NCTO01554852 at http://clinicaltrials.gov/).

In MM, most studies have indicated that patients
who achieve a CRr, a near-Cr (same as CR, but residual
monoclonal protein by immunofixation only), or in
some instances, a very good partial remission (defined
as >90%), particularly after AscT, have superior rates of
prs and os compared with lesser degrees of response.
Many phase 11 studies of combination regimens con-
taining novel agents such as bortezomib as first-line
therapy have reported higher rates of cr, near-cr, or
very good partial remission before Asct compared
with the rates observed with older regimens such
as vincristine—doxorubicin—dexamethasone or
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dexamethasone alone. One approach to improving the
results of asct therefore involves using novel agents
upfront so that patients will go into transplantation
with a greater depth of remission (on the hypothesis
that rates of crR or near-cr, and hence survival, will
be improved after ascT). Several phase 111 randomized
trials comparing bortezomib-containing induction
regimens were designed to test that hypothesis'>'°,
Those trials found a statistically significant better
cr and a favourable prs in the bortezomib arm. In
addition, two studies further supported the use of
bortezomib before ascT. In the study by Sonneveld er
al’', an os benefit was suggested for a bortezomib-
based combination before AscT given with bortezomib-
based consolidation after ascT. The DsG is also aware
of a study-level meta-analysis, so far published only
in abstract form and therefore excluded from this
systematic review, which supports a survival benefit
with the use of bortezomib before asct?3. Given the
benefits and the recognized toxicities associated with
earlier chemotherapy-based regimens, the psG consid-
ers bortezomib-based induction to be a recommended
option before AscT.

Despite effective first-line therapy, nearly all
MM patients eventually relapse and require further
therapy. Options for the management of recurrent
MM include reinstitution of the initial treatment if the
duration of response was prolonged, a second AscT
as salvage therapy, alkylating agents with cortico-
steroids, high-dose dexamethasone, or thalidomide
alone or in combination with corticosteroids. Le-
nalidomide is now approved by Health Canada for use
with dexamethasone in the treatment of MM that has
progressed after at least 1 prior treatment regimen.
Many phase 1—11 trials have combined novel agents,
particularly bortezomib, with conventional cytotoxic
agents or other novel agents as first-line therapy.
Evidence fr om rRcTs supports the use of bortezomib
in combination with PLD in patients with relapsed or
refractory mm?. In patients who cannot tolerate that
therapy, the use of bortezomib alone for relapsed or
refractory disease is recommended by the DsG.

The Hematology psG has already recommended
bortezomib monotherapy for patients with MM re-
fractory to or relapsing within 1 year of the conclu-
sion of initial or subsequent treatments and who are
candidates for further therapy®*. That recommenda-
tion was made based on the benefit in os and TTP
observed in the apex trial?3. The extended follow-up
of apEx reported by Richardson et al.33 indicates that
the benefit still exists. In relapsed and refractory mm,
bortezomib monotherapy and combination therapy
with pLD are both effective approaches. However,
compared with bortezomib alone, the combination
with pLD improves TTP, PFs, and os significantly?°.
The magnitude of the benefit for the combination
of bortezomib and pLD is identical to that seen for
bortezomib alone compared with dexamethasone
in the original pivotal trial of bortezomib, the APEX

trial?>3-33. However, whether the benefit applies to all
patients with MM is unknown, because the authors
excluded patients who had previously received more
than 240 mg/m? or an equivalent dose of doxorubi-
cin?’. Particular advantages of the pLpD—bortezomib
combination are its avoidance of the use of corti-
costeroids (which are required in most of the other
anti-MM regimens), its efficacy in high-risk groups,
and its effectiveness after prior exposure to immuno-
modulatory derivatives. However, the combination is
associated with more toxicity—specifically, myelo-
suppression, gastrointestinal toxicity, and hand—foot
syndrome. Bortezomib monotherapy might therefore
be preferable in patients with coexisting medical
conditions or in frail patients.

5. CONCLUSIONS

In patients with previously untreated Mmm who are
not candidates for AscT, bortezomib combined with
melphalan and prednisone is the preferred first-
line therapy. In patients who are eligible for ascr,
bortezomib-based induction before transplantation
is a recommended option.

In patients with relapsed or refractory mwm, the
combination of pLD plus bortezomib is a more ef-
fective treatment option than is bortezomib alone.
The combination can be considered for use in
patients with a cumulative doxorubicin dose less
than 240 mg/m? (or the equivalent). In patients with
poor steroid tolerance, with brittle bones, or with
diabetes mellitus, this combination is particularly
useful. For individuals who cannot access or toler-
ate this therapy, treatment with bortezomib alone
is recommended. Consideration should be given
to the use of antiviral prophylaxis against herpes
zoster (shingles), because that condition is now
recognized to occur more frequently during bort-
ezomib therapy?3-33.

For specific details related to the administration
of bortezomib therapy, the authors suggest that clini-
cians refer to the protocols used in the major trials
and to the product monograph. Most toxicities are re-
versible if dose modification guidelines are followed.
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