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Abstract: We conducted a phase II study using bortezomib plus dexamethasone (Vel/Dex) as the induction therapy
in fifteen consecutive newly diagnosed myeloma patients who were eligible for autologous stem cell transplant.
Bortezomib 1.3 mg/m’ was administered on days 1, 4, 8 and 11, along with dexamethasone 40 mg orally on day 1-4
and 8-11 of a 21-day cycle for 4 cycles. Twelve male and three female patients were enrolled; the median age was 60
years. Of the 14 evaluable patients, 6 patients (42.9%) achieved complete remission after 4 cycles of Vel/Dex. The
overall response rate was 85.8%. Nine patients received DCEP chemotherapy for stem cell mobilization with the
median number of CD34+ cells collected of 11.4 x 10°/kg. Eight patients successfully underwent upfront autologous
stem cell transplant (ASCT). At the time of this analysis, four patients have died from progressive disease. Two-
year overall survival of the whole group was 73.3%. Vel/Dex regimen was very well tolerated. Only one patient was
not able to complete 4 cycles. Most common grade 3 or 4 toxicities were anemia (46%) and thrombocytopenia
(33.3%). Other serious adverse events were colonic pseudoobstruction (1 case), pneumonia (2 cases) and staphylo-
coccal endocarditis (1 case). We conclude that Vel/Dex is a highly active induction regimen for newly diagnosed
myeloma patients who are planned for high-dose therapy and ASCT.
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Multiple myeloma (MM) is still an incurable malig-
nant disease despite the introduction of high-dose che-
motherapy and autologous stem cell transplantation
(ASCT) since the late 1980's." New treatment strategies

are in need to improve response rate, prolong remission
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duration as well as survival. In patients who are planned
for ASCT, choices of induction therapy are limited by
stem cell toxicity and potential leukemogenicity of many
chemotherapeutic agents. Avoidance of alkylating agents
prior to stem cell harvest is generally recommended,’
making combination chemotherapy with anthracycline
and corticosteroid, such as VAD (vincristine, adriamycin
and dexamethasone)’ or C-VAMP (cyclophosphamide,
vincristine, adriamycin and methyprednisolone),” the

regimens of choice for induction therapy used by many
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centers. This induction chemotherapy is usually ad-
ministered for 3-4 cycles to obtain maximum response
before stem cell collection is done.” Unfortunately, true
complete remission (CR) is rare with the induction
therapy alone.” Although complete remission is not a
prerequisite for ASCT,® a recent analysis in 1,000 pa-
tients who underwent an intensive chemotherapy pro-
gram called "total therapy" has demonstrated that 38%
of patients had resistant diseases that did not respond
to standard treatment before transplant. This group of
patients got worse outcomes and shorter survival than
those who responded well to induction therapy.” There-
fore, a new strategy to improve the rate and quality of
response before transplant should be beneficial in all
myeloma patients.

Several preclinical and phase I-II clinical studies have
shown that bortezomib, a first-in-class proteasome in-
hibitor, is very effective in treating relapsed and/or re-
fractory myeloma.'" Combination therapy with
bortezomib and dexamethasone or other chemothera-
peutic agents also improve the response rates both in
vitro and in vivo.” The side effects of bortezomib are
very manageable and do not exceed those of chemo-
therapy normally used in these heavily pretreated pa-
tients. The encouraging results prompt us to investi-
gate the efficacy of bortezomib plus dexamethasone (Vel/
Dex) as induction therapy in newly diagnosed patients
in order to obtain minimal disease status before ASCT.
We speculate that Vel/Dex is more effective and less
cumbersome to administer than VAD chemotherapy
frequently used at our institution. Here, we report the
results of the first fifteen patients. We found that Vel/
Dex induced complete remission in more than one-third
of patients and did not interfere with subsequent stem
cell collection and transplant procedures. Therefore, it
should be considered as a regimen of choice in my-

eloma patients who are eligible for ASCT.

Material and Methods
Study population

Newly diagnosed myeloma patients, younger than

65 years old, at our institutions were recruited into the
study from March to October 2006. The diagnosis was
made according the criteria proposed by International
Myeloma Working Group.” Al bone marrow specimens
together with samples for M-protein measurement were
reviewed by an expert hematopathologist and one of
the investigators (T.N.N.). The patients were excluded
if they had received previous chemotherapy other than
one cycle of dexamethasone, the ECOG performance
status was greater than 2 or they were considered un-
suitable for high-dose chemotherapy and transplanta-
tion from any reasons. Fifteen patients were planned
for the preliminary study.

The study protocol was approved by the Ethical Com-
mittee Review Board of each institute. All patients
provided written informed consent and the study was
conducted according to the Declaration of Helsinki and
the Guidelines for Good Clinical Practice.

Treatment regimens

Vel/Dex

Induction therapy was initiated as soon as the writ-
ten informed consent was obtained. Bortezomib 1.3
mg/m2 was administered on days 1, 4, 8 and 11, along
with dexamethasone 40 mg orally on day 1-4 and 8-11
of a 21-day cycle for 4 cycles. Subsequent dose reduc-
tion of bortezomib to 1.0 mg/m” was allowed if > grade
2 sensory neuropathy had developed.” The whole course
of induction therapy was given as outpatient-basis un-
less there were serious adverse reactions that required
hospitalization. Prophylactic treatment with an Hza}
tagonist or a proton pump inhibitor to avoid steroid-
induced dyspepsia or gastritis was prescribed during
the whole period of high-dose dexamethasone. Oral
acyclovir and co-trimoxazole were also given for herpes
zoster and Pneumocystis jiroveci prophylaxis, respec-
tively.

Postinduction therapy

At the end of the planned induction therapy, all pa-
tients received one course of DCEP chemotherapy as a
consolidation treatment regardless of the initial response

to Vel/Dex. DCEP was chosen because previous publi-
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cations have shown that it is effective in salvaging pri-
mary resistant disease,” relatively safe to administer
and able to mobilize peripheral blood stem cells (PBSC)
when used sequentially after VAD induction chemo-
therapy.”® Cytapheresis of PBSC was done when total
CD34+ count in peripheral blood was over 10/[L. Mini-
mum CD34 dose considered sufficient for autologous
transplant was 2x10° cells/kg. Harvesting sufficient
numbers of CD34+ cells for two transplants was en-
couraged in every patient but no tandem ASCT was
planned.

Autologous stem cell transplant was performed
within three months after stem cell harvest using intra-
venous melphalan 200 mg/m” as the conditioning regi-
men.”” Patients who could not undergo autologous trans-
plant were offered four additional courses of Vel/Dex
until CR or plateau phase was achieved.
Measurement of treatment responses

Each patient was followed at the Hematology Clinic
of the participating centers by one of the investigators
for disease status and treatment toxicity every 21 days.
Complete evaluation for treatment responses were mea-
sured after the 4" cycle of Vel/Dex, just before DCEP
chemotherapy using the EBMT criteria as previously
reported by Blade et al.”

Data analysis

Complete remission rate (CRR), which was the pri-
mary outcome of this study, was calculated as number
of patients who achieve CR divided by number of total
patients. Ninety-five percent confidence interval of the
CRR were also calculated from CR*1.96SE (CR), where
SE (CR) = V[CR(1-CR)/n].

lated by using Kaplan-Meier methods. Overall survival

Survival data was calcu-

(OS) was measured from the date of diagnosis to the
date of death from any causes. Disease-free survival
(DFS) was measured from the date of CR to the date of
documented relapse of myeloma or death from any cause

in patients who obtain CR.

Results

Fifteen consecutive patients with newly diagnosed

multiple myeloma were enrolled and eligible for the
analysis. There were 12 males and 3 females with the
median age of 60 years. Seven patients (47%) had stage
Il disease. All but one presented with anemia and
four patients had renal impairment (serum creatinine >
2 mg/dL). The Table 1 shows the baseline characteris-
tics of patients in this study.

Treatment responses

At the time of this analysis, 14 patients completed
4 cycles of induction therapy. One patient received
only two cycles of Vel/Dex and was withdrawn from
the study because of infective endocarditis. He then
received melphalan and prednisolone but unfortunately
died from progressive disease 15 months after the di-
agnosis. Complete responses were observed in 6 pa-
tients (complete response rate 43%, 95% confidence
interval 17-69%). The overall response rate (including
both complete and partial response) was 85.8 percent.

After the completion of induction therapy, nine pa-
tients received DCEP chemotherapy for stem cell mo-
bilization. The median number of CD34+ cells col-
lected was 11.4x10° cells/kg (range, 7.67-15.59x10° cells/
kg). Eight patients successfully underwent autologous
stem cell transplantation with high-dose melphalan as
conditioning regimen. One patient had elected to defer
the transplant until the first relapse.

Two additional patients achieved complete or near-
complete remission after ASCT. Complete response
rate was, therefore, 57.1% for the full treatment protocol.
At the time of the analysis, eleven patients are still
alive. The 2-year overall survival of the whole group is
73.3% (Figure 1). None of the patients who achieved
CR after Vel/Dex or ASCT died from progressive dis-
ease. Only one patient (16.7 percent) in this group re-
lapsed at 13.3 months after completion of Vel/Dex in-
duction chemotherapy and was able to be salvaged by
second ASCT and thalidomide maintenance. Figure 2
shows the disease-free survival of 6 patients who
achieved CR after Vel/Dex.

Treatment toxicity

Vel/Dex was well tolerated in the majority of pa-
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Table 1. Baseline characteristics of patients with multiple myeloma in this study

Characteristics Total N = 16

Age (years)

Median 60
Range 35-68
Male: Female 12:3

Type of myeloma

IgG K: IgG Y 6:4

IGAK: IgA'Y 2:1

Light chain K: Y 2.0
International Staging System (ISS)

ISS stage 1 3

ISS stage 1I 5

ISS stage 1II 7
Serum Bz-microglobulin (mg/L)

Mean 5.3

Range 1.3-12.3
Hemoglobin (g/dL)

Mean 9.07

Range 59-14.0
Platelet count (cell/mm®)

Mean 234,530

Range 108,000-452,000
Serum creatinine (mg/dL)

Mean 1.62

Range 0.55-6.04
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Figure 1. Kaplan-Meier plot showing the overall survival of the whole group
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Figure 2. Kaplan-Meier plot showing the disease-free survival of the patients who achieved CR after Bortezomib/

dexamethasone (Vel/Dex) induction therapy (n = 6)
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Figure 3. Adverse reactions that occurred more than once in myeloma patients receiving bortezomib and dexam-

ethasone

tients. All but one patient completed four cycles of Vel/
Dex. Three doses of bortezomib had to be delayed due
to adverse reactions. One patient developed functional
obstruction of colon after the third cycle of Vel/Dex that
required dose reduction of bortezomib to 1.0 mg/m” in
the subsequent cycle. Grade 3-4 adverse reactions as
defined by the National Cancer Institute Common Tox-

icity Criteria occurred in 373 events as shown in the

figure 3. The most common adverse events were he-
matological toxicities including anemia (92 events) and
thrombocytopenia (42 events). One patient developed
severe painful polyneuropathy after the fourth cycle of
Vel/Dex that precluded him from receiving DCEP che-
motherapy.

Severe adverse reactions that required hospitaliza-

tion occurred in 4 patients including pneumonitis (2
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Table 2. Treatment responses after 4 cycles of Bortezomib plus dexamethasone

Response

Number of patients (%)

Complete response
Partial response
Minimal response
Stable disease

Progressive disease

6 (42.9)
6 (42.9)
0(0)
2(14.2)
0(0)

Table 3. Comparison of Vel/Dex and other bortezomib-based induction therapy previously reported in the literature.

Induction Number of % Response % CR % CR
Study No of cycle
regimen patients (CR + PR) pre-SCT post-SCT

Richardson et al.*® Bortezomib alone 6 66 40 10 n/a
Jagannath et al.”* Vel +/- Dex 6 40 88 6 n/a
Harousseau et al.” Vel/Dex 4 48 66 21 3
PETHEMA” Bortezomib 6 40 65 12.5 B

alternating

with Dex
This study Vel/Dex 4 15 86 43 33

cases), functional obstruction of colon (1 case), Methi-
cillin-resistant staphylococcal endocarditis (1 case) and
one episode of febrile neutropenia. None of these events
was fatal. The patient who developed colonic dilata-
tion improved significantly only by conservative treat-
ment and rectal tube insertion. Rectal biopsy was later
performed and did not show amyloid deposition or patho-
gens that may explain the symptoms. Bortezomib was
thus suspected to be the major cause in addition to
hypokalemia and hypomagnesemia that were also ob-
served at the same time. He later received bortezomib
at the reduced dose and achieved partial response after

induction therapy.

Discussion
Bortezomib is a first-in-class proteasome inhibitor
that has been shown to be very active in many types of
cancers, including multiple myeloma. In relapsed/re-
fractory patients, bortezomib was demonstrated to be

superior to high-dose dexamethasone in a large ran-

domized phase III study (APEX trial)."” Median time
to progression was significantly improved from 3.6
months to 5.7 months (p<0.001). Moreover, there were
fewer deaths in the bortezomib than the high-dose dex-
amethasone group at 1-year follow up period. Another
phase III study also confirmed the efficacy of bortezomib
in this setting and further improved the outcomes by
adding pegylated liposomal doxorubicin to the treat-
ment regimen.”’ Based on the results of these studies,
bortezomib is now considered to be the most effective
salvaging agent in relapsed/refractory myeloma.”

The role of new antimyeloma agents, such as
bortezomib and thalidomide, in the induction phase of
newly diagnosed patients is still unclear. It has been
suggested that using these agents early in the disease
state may translate into a better survival by improving
response rate before and after high-dose therapy (HDT)
or even replace HDT in patients who are not eligible for
SCT.” Table 3 summarizes the published results of

phase II trials using bortezomib with or without dex-
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amethasone in previously untreated myeloma patients.**®
We, here, report the results of a small phase II study
using bortezomib with dexamethasone (Vel/Dex) as the
induction therapy in Thai patients. In our experience,
Vel/Dex induction regimen has a remarkable activity
comparable to what have been reported in the litera-
ture. Forty-two percents of our patients achieved com-
plete remission defined strictly by negative immuno-
fixation. This exceptionally high CR rate in our experi-
ence, as compared to 21% CR rate reported by the [FM
group,” could be due to the higher dose of dexametha-
sone used in our protocol. Vel/Dex does not interfere
with subsequent stem cell mobilization and transplan-
tation. All patients could successfully collect mobilized
peripheral blood progenitor cells sufficient for two trans-
plants. The survival data looks very promising as shown
by 2-year survival of 77.3%. Interestingly, none of pa-
tients who achieved complete remission after Vel/Dex
died from disease progression within this time period
of the study.

Vel/Dex was generally well tolerated in our patients.
The toxicity profile is very similar to the reported expe-
riences in relapsed/refractory patients. All but one pa-
tient were able to complete the treatment program. None
of the adverse events related to bortezomib was fatal.
They were indeed quite manageable with only support-
ive and symptomatic treatment. Neuropathy is the most
disturbing side effect of this regimen. However, only
two patients experienced severe neuropathy that re-
quired discontinuation of treatment. One patient expe-
rienced painful neuropathy after the fourth cycle and
one patient developed colonic pseudo-obstruction that
may be related to the autonomic neuropathy. Both pa-
tients were withheld from bortezomib and received
supportive treatment for the symptoms. They were then
switched to melphalan/prednisolone for further disease
control but achieved only partial response.

In conclusion, Vel/Dex is a highly effective regimen
with acceptable toxicity profile and does not affect stem

cell mobilization. It should, therefore, be considered

the induction therapy of choice in patients who are
planned for upfront ASCT. Whether this high response
rate after Vel/Dex can confer a better long-term survival
remains to be proven by a large randomized controlled

trial.
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