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INTRODUCTION

Multiple myeloma (MM) is a malignant disorder characterized 
by the proliferation of  a single clone of  plasma cells derived 
from B cells in the bone marrow and is associated with an 
increased level of  monoclonal proteins in blood and/urine. 
The management of  multiple myeloma has improved 
greatly in past decade. Despite this, it continues to be an 
incurable disease. Since MM is an incurable disease, the 
main aim of  the newer therapeutic options is improving 
the overall survival (OS).1-3 High dose therapy followed by 

autologous stem cell transplantation (HDT-ASCT) has 
been found to be very effective in the treatment of  MM and 
is considered as gold standard for treating younger patients 
(patients up to 65 years of  age). Randomized studies have 
shown considerable improvement in median survival with 
HDT-ASCT as compared to conventional chemotherapy. 
Patients achieving complete response (CR) or very good 
partial response (VGPR) appear to benefit more than those 
who had only a partial response. The main objective is 
therefore to achieve CR or VGPR which consequently will 
lead to improved progression free survival (PFS) and OS.4-8
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In the past, standard induction therapy consisted of  
vincristine, doxorubicin, and dexamethasone (VAD) which 
resulted in CR rates <10%. However the introduction of  
novel agents like bortezomib, thalidomide and lenalidomide 
for induction has immensely helped in improving the 
outcomes.2,3,9 In 2006, Harousseau et al in the Intergroupe 
Francophone du Myelome (IFM) study has examined 
bortezomib in combination with dexamethasone as 
induction prior to HDT-ASCT. The overall response rate 
(ORR) was 67%, including a 31% CR+VGPR rate, prior 
to transplant. Post-transplant, the ORR and CR+VGPR 
rates increased to 90% and 54%, respectively.9

In 2010, Palumbo et al evaluated 102  patients for the 
effect of  bortezomib as induction therapy before 
autologous transplantation, followed by lenalidomide as 
consolidation-maintenance in myeloma patients. In pre-
transplant analysis, after PAD (bortizomib, doxorubicin, 
dexamethasone), 58% of  patients had VGPR or better, 
including 13% with CR. Post-transplant, 82% of  patients 
had at least VGPR, including 38% with CR. After 
maintenance with lenalidomide, 86% of  patients had 
at least VGPR and 66% had CR. They concluded that 
bortezomib as induction before autologous transplantation, 
followed by lenalidomide as consolidation-maintenance, is 
an effective regimen.10

All this data is from the western countries. There are 
not many studies to establish the efficacy and safety 
of  bortezomib in Indian population. In the current 
retrospective analysis, we sought to evaluate the efficacy 
and safety of  bortezomib (Velcade) plus dexamethasone 
(VD regimen) in Indian patients with newly diagnosed MM.

MATERIALS AND METHODS

The medical records of  ten patients with untreated, 
symptomatic MM who had received VD induction before 
stem cell collection were reviewed retrospectively. Informed 
consent was obtained from all patients. This study has 
been approved by the ethics committee of  Sir Ganga 
Ram Hospital, New Delhi, India and has therefore been 
performed in accordance with the ethical standards laid 
down in the 1964  Declaration of  Helsinki and its later 
amendments. The diagnosis of  MM was confirmed using 
the International Myeloma Working Group (IMWG) 
criteria.11

VD induction comprised of  bortezomib (1.3 mg/m2) and 
dexamethasone (40 mg) administered weekly. Each cycle 
consists of  four such weekly bortezomib injections plus 
tablet dexamethasone. Each patient had received a total 
of  four such cycles and monitored for response. Before 
each bortezomib dose, the patient was evaluated for 

possible toxicity according to the National Cancer Institute 
(NCI) Common Toxicity Criteria, version 2.0. If  grade 4 
hematological toxicity, febrile neutropenia, or any grade ≥3 
non-hematologic toxicity related to bortezomib occurred, 
bortezomib was withheld until toxicity returned to grade 
≤1 (excluding peripheral neuropathy). If  the toxicity did 
not resolve within 2 weeks, bortezomib was discontinued. 
If  the toxicity resolved, bortezomib was restarted at a dose 
reduced by 25%. Bortezomib was to be discontinued in 
the event of  grade 4 peripheral neuropathy.

Peripheral blood stem cell collection technique involved 
administration of  granulocyte colony stimulating factor 
(G-CSF), 300 µg twice daily for 5 days. At least 2.0×106 
CD34+ cells/kg were collected. Adequate number of  
stem cells was collected in nine patients by a single harvest. 
One patient required apharesis twice for adequate stem 
cell collection. These cells were cryo-preserved. High dose 
melphalan (200 mg/m2) was given as preparative regimen 
followed by stem cell transfusion. All patients were put on 
maintenance therapy, 6 patients received thalidomide (50 mg/
day) and 4 patients received lenalidomide (10 mg/day).

Response criteria
Serum and urine protein electrophoresis were collected 
at baseline, after second and fourth cycle of  bortezomib 
plus dexamethasone. Bone marrow examination and 
Immunofixation were done at baseline and at the time 
of  documenting CR and VGPR. Response was assessed 
according to the International Myeloma Working Group 
(IMWG) uniform response criteria.11 A complete response 
(CR) was defined by negative immunofixation on the 
serum and urine, and the disappearance of  any soft tissue 
plasmacytomas and ≤5% plasma cells in bone marrow. 
A  very good partial response (VGPR) was defined as 
serum and urine M-protein detectable by immunofixation 
but not on electrophoresis, or 90% or greater reduction in 
serum M-protein plus urine M-protein level <100 mg per 
24 h. A partial response (PR) was defined by a reduction 
of  M protein in serum of  at least 50% and a reduction in 
urine of  at least 90% or urine M protein level <200 mg 
per 24  h. Progressive disease (PD) was defined by any 
of  the following: an increase of  M protein in serum of  
more than 25% from baseline (the absolute increase must 
be ≥0.5  g/dl) or urine (the absolute increase must be 
≥200 mg/24 h), an increase in bone marrow plasma cells 
(the absolute % must be ≥10%), new or increased bone 
lesions or plasmacytomas, or new hypercalcemia.12

RESULTS

Table 1 shows the characteristics of  the patients before 
bortezomib therapy. The mean age of  the patients was 
51.7 years (Range: 42-72); eight were males while two were 
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females. Six patients had IgG disease, one had IgA and three 
had light chain disease. The median CD34-positive stem 
cell count was 4.85 × 106/kg. All the patients engrafted 
post transplant. The median time for engraftment (absolute 
neutrophil count > 500/µL for 3 consecutive days) was 
10.5 days and median time for platelet count > 20000/µL 
was 11.5 days.

Table  2 shows the response rates to treatment. After 
induction with VD protocol, the overall response rate 
(ORR) was 90%. Two patients (20%) had a CR, four 
patients (40%) had VGPR, three patients (30%) had PR 
and one patient (10%) had PD. Post ASCT, the patient 
with PD achieved VGPR. All patients with PR and three 
out of  four patients with VGPR achieved CR making the 
total responses as eight CRs and two VGPRs. Thus, overall 
response rate was 100% post ASCT, including 80% CR 
and 20% VGPR. All three patients with renal insufficiency 
experienced improvement in renal function and did not 
require dialysis post-ASCT.

Three patients (30%) had a relapse post-ASCT; two of  
them (one patient had VGPR and another had CR) relapsed 
after 14 months, and the third patient (in VGPR) relapsed 
after 8 months. Three patients (30%) expired, two relapsed 
patients (one expired after 16 months and another after 
30 months of  transplant) died due to progressive myeloma 
and the third patient (in CR expired after 12 months of  
transplant) due to an unrelated cause (Dengue hemorrhagic 

fever). The overall survival rate at 6 months was 100%. One 
year OS rate was 90% and two and five year OS rates were 
78.8% and 65.6% respectively. The PFS rate at 6 months 
was 100%, at one year was 80% and 5 year PFS rate was 
57.1% (Figures 1 and 2).

Two patients (20%) developed grade  2 neuropathy and 
two patients (20%) developed herpes zoster infection 
due to bortezomib therapy. Three patients developed 
thrombocytopenia (30%) requiring dose modification of  
bortezomib. All the patients developed fever post-ASCT; 
one patient was diagnosed with malaria (Plasmodium vivax), 
one patient had blood culture positive for Staphylococcus 
aureus and another patient had blood culture positive for 
Klebsiella pneumoniae. All were successfully managed for fever 
and infections with antibiotics, antifungals, antimalarials 
and supportive treatment.

DISCUSSION

The main objective of  induction therapy in patients eligible 
for ASCT is reducing the tumor mass prior to the high 

Table 1: Patient characteristics (n=10)
Patients, n 10

Mean age in years, (range) 51.7 (42‑72)
Male/female (%) 8/2 (80/20)
Mean weight (kg) 71.3

Renal function at diagnosis, n (%)
Normal 7 (70%)
Abnormal (serum creatinine ≥2 mg/dl) 3 (30%)

Myeloma subtype, n (%)
IgA‑kappa 1 (10.0%)
IgG‑kappa 3 (30.0%)
IgG‑lamda 3 (30.0%)
Light chain 3 (30.0%)

Median CD34+ cell count 4.85x106/kg

Table 2: Response to treatment
Response Post VD 

induction, 
n (%)

Post ASCT, n (%) Relapse Expired
CR VGPR

CR 2 (20%) 2 ‑ ‑ ‑
VGPR 4 (40%) 3 1 1 1
PR 3 (30%) 3 ‑ 1 2
PD 1 (10%) ‑ 1 1 ‑
Total (%) 10 8 (80%) 2 (20%) 3 (30%) 3 (30%)
ORR 
(CR+VGPR+PR)

9 (90%) 10 (100%) ‑ ‑

Figure 1: Overall survival in patients of complete response (CR) and 
very good partial response (VGPR)

Figure  2: Progression free survival in patients of complete response 
(CR) and very good partial response (VGPR)
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dose therapy and achieving highest possible response rate 
without any adverse impact on the stem cell mobilization 
or the hematopoietic graft. In this context, VD regimen has 
been found to be effective and has become an important 
part of  the standard induction therapy.9,13,14 The data on 
the use of  HDT-ASCT in Indian population is very scarce 
and that on bortezomib is even lesser. There is limited 
information regarding the efficacy, adverse effects or the 
long term complications of  the induction regimens.15 
Therefore we sought to evaluate the efficacy and safety of  
the bortezomib plus dexamethasone as induction treatment 
followed by ASCT in newly diagnosed patients with MM.

Although patients under 65 yrs of  age are usually 
considered to be suitable for ASCT, this arbitrary cutoff  
does not completely exclude older patients. Selected 
patients up to 75 yrs of  age who are medically fit can be 
considered for ASCT.16 Accordingly, in this retrospective 
analysis of  patients with newly diagnosed MM, one 72 yr 
old patient was successfully administered HDT-ASCT. The 
patient achieved CR without any major adverse events.

High response rates (overall response rate was 90% 
including CR in 20% patients) were observed in this 
study with the VD induction regimen. These response 
rates were similar to observed in previous studies with 
the VD regimen9,10 but are higher than those obtained in 
studies with conventional chemotherapy.4-8,13 Superiority 
of  novel agents-based induction therapy both in terms 
of  mobilization of  stem cells and response rates to ASCT 
has been established.1 Other studies showed that better 
pre-transplantation remission status implies better post-
transplant CR rate.6 Therefore, the choice of  pre-transplant 
induction therapy is particularly important.

In this study post transplant overall response rate was 
100%, including 80% CR and 20% VGPR. These response 
rates were higher than that observed in other similar 
studies.9,10 These variations may be due to less number of  
total patients in our study. Achievement of  CR in myeloma 
represents the major surrogate marker for long-term OS 
and PFS.6,7 Harousseau et al identified achievement of  ‘at 
least VGPR’ as an important predictor of  outcome in an 
analysis of  802 patients.17 In the present study the 5-year 
overall survival and progression free survival rates were 
65.6% and 57.1%, respectively.

No irreversible toxicities were seen. The adverse events 
reported were comparable to other studies. All the 
adverse events were manageable using dose adjustments 
and supportive therapy. Thrombocytopenia recovered 
following dose modification of  bortezomib. The most 
common non-hematological adverse events were infections. 
Prompt assessment of  the fever was done and antibiotics 

were instituted appropriately. Use of  dexamethasone in 
induction therapy may cause infection due to suppression 
of  cell mediated immunity. In our study, dexamethasone 
was used every weekly with bortezomib injection, instead 
of  the usual high dose (3  cycles of  4  days each, every 
month). Lower cumulative doses of  dexamethasone have 
been found to significantly decrease grade 3-4 infections.18 
Two patients (20%) had peripheral neuropathy. Peripheral 
neuropathy is a frequently seen adverse effect with the use 
of  bortezomib. In various trials around 31 to 37% of  the 
patients suffered from peripheral neuropathy.19-21

Maintenance treatment was given to all patients, with 
either thalidomide or lenalidomide. After achievement of  
CR, its maintenance is equally important in the treatment 
of  MM. Loss of  CR early after transplant has been found 
to be a poor prognostic indicator for PFS and OS. Both 
thalidomide and lenalidomide have been shown to be 
effective agents for maintenance therapy.22-24

CONCLUSION

VD regimen prior to ASCT obtained good response rates, 
without impairment of  stem cell collection. Response to 
induction therapy is related to better result after ASCT 
and, finally, into longer survival. From this retrospective 
analysis, it can be stated that Indian patients with untreated, 
symptomatic MM can be effectively and safely treated 
with VD induction followed by ASCT. However, only ten 
patients were evaluated in this study and in order to confirm 
the results of  this study, larger studies are required.
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