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Bortezomib in multiple myeloma

This novel proteasome inhibitor appears to improve response rates and
survival in patients with progressive multiple myeloma

ortezomib (Velcade) is an
inhibitor of the protea-
some, a ubiquitous multi-
enzyme complex that
degrades proteins that regulate cell-
cycle progression and induces prote-
olysis of IxB, the inhibitor of nuclear
factor-xB. Increased activation of nu-
clear factor-kB promotes cell survival,
stimulates growth, and inhibits apop-
tosis, as well as induces drug resis-
tance in myeloma cells. Recent stud-
ies have demonstrated the efficacy
and safety of bortezomib in patients
with relapsed, refractory myeloma.

Efficacy studies

In the phase II SUMMIT study
(n = 202), treatment with bortezomib
1.3 mg/m? twice weekly for 2 weeks,
followed by 1 week without treat-
ment, for up to 8 cycles (24 weeks)
resulted in an overall response rate of
35% (including a complete response
in 4% in whom myeloma protein was
undetectable and a complete response
in 6% in whom myeloma protein was
detectable only by immunofixation).!
In the phase II CREST study, treat-
ment with bortezomib 1.0 mg/m? (n
=28) or 1.3 mg/m? (n = 26) on days 1,
4, 8,and 11 every 3 weeks for up to 8
cycles (6 months) resulted in an over-
all response rate of 33% (4% complete
response) for the 1.0-mg/m? dose and
50% (4% complete response) for the
1.3-mg/m? dose.?

A group of 14 patients from the
CREST study and 43 from the
SUMMIT study who had a partial
or minimal response to bortezomib or
stable disease continued receiving the
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proteasome inhibitor in an extension
study. Most of these patients had al-
ready received 8 cycles of bortezomib
therapy in the original studies. Pre-
liminary data from the extension study
indicated that bortezomib can be ad-
ministered for up to 13 cycles with a
safety profile similar to that observed
in the first 8 cycles of treatment.?

Safety demonstrated in
renally impaired patients

Renal impairment is a common
complication of myeloma and its
treatment, and preclinical studies in-
dicate that bortezomib and its metab-
olites are eliminated by both the re-
nal and hepatic route. An analysis of
outcomes in 10 patients with severe
renal impairment (creatinine clear-
ance, 10-30 mL/min) in these two
studies suggests that bortezomib may
be safely given to such patients, with
responses and toxicities being com-
parable to those in patients without
severe renal impairment.* Of the 10
patients, 2 had a partial response and
1 had a minimal response; treatment
was well tolerated, with 7 patients re-
ceiving at least 30 of the 32 possible
study doses.

Pharmacokinetic analysis of eight
patients with an initial creatinine
clearance rate of 31-169 mL/min in
the SUMMIT study indicated that
the maximum concentration and dis-
tribution half-life of bortezomib were
not affected by renal status and that
the area under the concentration-time
curve was similar to that obtained in
the overall population.

Superior to dexamethasone

The APEX Study Group recent-
ly reported findings from their in-
ternational, multicenter phase III

trial comparing bortezomib with dex-
amethasone in patients with relapsed
multiple myeloma.* Patients were ran-
domized to receive intravenous bort-
ezomib 1.3 mg/m? (n = 327) on days
1, 4, 8, and 11 every 3 weeks for 8
cycles, followed by the same dose on
days 1, 8, 15, and 22 every 5 weeks
for 3 cycles, or oral dexamethasone 40
mg (n = 330) on days 1-4, 9-12, and
17-20 every 5 weeks for 4 cycles, fol-
lowed by 40 mg on days 1-4 every 4
weeks for 3 cycles.

At the time of the interim analy-
sis, 254 progressive disease events
had occurred. Median time to disease
progression (using European Group
for Blood and Marrow Transplanta-
tion criteria) was 5.7 months in the
bortezomib-treated group versus 3.6
months in the dexamethasone-treated
group (P < 0.0001). Overall survival
was significantly longer in patients re-
ceiving bortezomib than in those tak-
ing dexamethasone (P = 0.038). At
the time of the interim analysis, 13
patients treated with bortezomib and
24 patients given dexamethasone had
died; median survival had not yet been
reached in either treatment arm.

Significantly fewer patients tak-
ing bortezomib than those who were
treated with dexamethasone devel-
oped grade 3 or worse infections
(6.7% vs 10.6%, P = 0.096). No other
major differences in safety were ob-
served between treatment groups,
and no difference was observed be-
tween treatment groups with regard
to time to skeletal events

On the basis of the interim anal-
ysis, it was recommended that the
dexamethasone treatment arm be
terminated in the APEX Study, and
patients in the dexamethasone treat-
ment group were permitted to receive
bortezomib.

The major side effects of bortezo-
mib are gastrointestinal symptoms,
transient thrombocytopenia, fatigue,
and peripheral neuropathy. Other,
less frequent side effects include fe-
ver, rash, headache, and dizziness.
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Fitting bortezomib into clinical practice
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B ORTEZOMIB (VELCADE) WAS RE-
cently approved by the US Food
and Drug Administration for use as
salvage therapy for patients with re-
lapsed multiple myeloma. Over 200
patients were enrolled in the SUM-
MIT study, the main randomized
clinical trial that established its ef-
ficacy and safety, and the response
rate was 35%. This response rate
does not seem that high, but in this
trial all of the patients had been
heavily pre-treated, and so a lot of
quite treatment-refractory patients
were enrolled. The response rate was
50% in a smaller study (CREST) in
which patients were treated with
bortezomib at first relapse.

At this point, I tend to use bort-
ezomib as my third-line agent for
patients with multiple myeloma or
as second-line therapy if they were
initially treated with thalidomide
(Thalomid) and dexamethasone. I
also use the drug early on if patients
cannot tolerate corticosteroids for
various reasons, such as diabetes.

I believe the response rates with
bortezomib alone are as good, if not
better, than those achieved with tha-
lidomide, but thalidomide remains a
more easily administered medication.

Bortezomib is ‘extremely
well tolerated’

For many patients, bortezomib is
extremely well tolerated, with about
half of the patients treated with this
drug having few, if any, side effects.
Many patients experience some fa-
tigue related to treatment with bort-
ezomib, and it often causes a low-
grade fever the first few times it is
given. Some patients will develop
diarrhea, which can usually be con-
trolled with loperamide or diphenox-
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ylate and atropine. Bortezomib does
not cause much nausea, and, typically,
premedication with prochlorperazine
is sufficient. Many of my patients can
take this drug without any antiemetics.

Bortezomib causes a reproduc-
ible fall in the platelet count, but the
thrombocytopenia seems to be more
transient than that seen with typical
chemotherapy agents. The platelet
count typically recovers quickly dur-
ing the week patients are off drug,
and I tend to be relatively aggressive
with treatment, not withholding the
drug because of thrombocytopenia
unless the platelet count falls below
30,000/mm?.

The main long-term toxicity is
neuropathy. Patients describe a feel-
ing of discomfort in their feet and
then legs, which is often described as
“frostbite.” It is important to ask pa-
tients about any symptoms of periph-
eral neuropathy they might be having
and adjust the drug dose downward
if symptoms occur. Most patients will
experience an improvement in neuro-
pathic symptoms, or at least stabiliza-
tion, at a lower drug dosage (1.0 mg/
m? or lower, if necessary). If one waits
too long to adjust the medication,
however, the neuropathy may become
more severe and adversely affect the
patient’s quality of life, limiting one’s
ability to use the drug.

Tailoring therapy to
different stages

If a patient has multiple myelo-
ma but is asymptomatic, I wait be-
fore starting treatment until repeat-
ed lab tests show that the patient is
becoming progressively more ane-
mic or is developing other compli-
cations. Once treatment is needed, I
treat most new patients with either

liposomal encapsulated doxorubi-
cin (Doxil), vincristine, and dexa-
methasone (DVD) or thalidomide
and dexamethasone. I tend to use
DVD or vincristine, doxorubicin,
and dexamethasone (VAD) for pa-
tients with more aggressive disease
because I think the regimen has a
faster onset of action, which is es-
pecially important for patients pre-
senting with renal insufficiency.

If T am anticipating a future
stem-cell transplant as consolidation
therapy for the patient (which I do
for most patients under 70 years of
age), I again tend to favor DVD or
VAD. I do this because the patients
will likely need a catheter anyway
for their stem-cell transplant, mak-
ing this less of a negative issue for
the patient.

T'also like to save thalidomide and
dexamethasone as a salvage regimen
because it can be given long-term (at
a reduced monthly dexamethasone
dose) with relatively little toxicity.
Patients who relapse after transplant
often feel well at the time, and this
regimen does not seem to interfere
with their routine or well being as
much as chemotherapy does.

For patients who progress be-
yond this stage, I use bortezomib
alone or in combination with lipo-
somal doxorubicin, the latter for pa-
tients with a particularly aggressive
relapse of their disease. After this,
I tend to use chemotherapy with
cyclophosphamide- or melphalan
(Alkeran)-based regimens. Arsenic
trioxide (Trisenox) is another good
choice for patients with poor bone
marrow reserve, as it is well tolerat-
ed but doesn’t cause much pancyto-
penia. For older patients with other
comorbid illnesses, melphalan and
prednisone (MP) remains a good
option. It is well tolerated and has
a reasonable response rate (50%).
However, 1 avoid MP in younger
patients, who could at any point be
considered for stem-cell transplan-
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tation, and in all patients with what
appears to be less-aggressive dis-
ease. The only three multiple my-
eloma patients I have had who died
from leukemia all had significant
exposure to melphalan 7-10 years
prior to the development of leuke-
mia. Melphalan also tends to burn
out the bone marrow, making future
treatment more difficult.

Prognosis for myeloma
patients is brightening

Bortezomib is a very active drug.
WEe are now conducting a clinical trial
using bortezomib as initial therapy for
patients with multiple myeloma. The
response rate in the first 30 patients
is greater than 80%, and the drug ap-
pears to be very well tolerated.

I suspect that in the near future a
regimen combining bortezomib with
other agents, such as dexamethasone

and either liposomal doxorubicin or
thalidomide, will become the standard
upfront regimen for multiple myeloma.
As stem-cell transplantation becomes
increasingly better tolerated, I think
more patients will undergo trans-
plantation as a part of their standard
treatment. While cures are rare, most
patients have a period following trans-
plantation where they feel normal, are
able to return to work, and have a more
prolonged disease-free and overall sur-
vival. Maximizing the percentage of
patients attaining complete responses
seems to be a good surrogate measure
of long-term outcome and may avoid
the need for randomized trials to doc-
ument regimen benefits. This concept
should speed development of more ef-
fective regimens.

Finally, the new thalidomide-like
drug CC-5013 (to be marketed under
the trade name Revlimid) will like-

Bortezomib in multiple myeloma
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