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autologous stem cell transplant  (PBASCT). Patients with, 
relapse or refractory disease, associated with another cancer, 
grade  2–4 peripheral neuropathy before the start of treatment 
or uncontrolled cardiovascular disease  (NYHA class 3–4) were 
excluded from this study.
Before the start of study, demographic data, detailed medical 
history, and examination including clinical assessment of 
neuropathy and all the baseline investigations  (complete 
blood count, ESR, kidney function tests, liver function tests, 
serum and urine protein electrophoresis, serum and urine 
immunofixation electrophoresis, free light chain ratio, bone 
marrow examination, cytogenetics, serum β2 microglobulin, 
serum lactate dehydrogenase, serum uric acid, random blood 
glucose, and serum calcium) were documented for each patient. 
The International Myeloma Working Group  (IMWG) criteria 
were used for diagnosis and International Staging System  (ISS) 
for disease staging.[5] Patients were started on 21 days cycle of 
bortezomib and dexamethasone regimen.[6] A total of four such 
cycles were given to each patient and monitored for response 
and safety. The response was monitored as per IMWG uniform 
response criteria for MM.[5]

Patients were monitored closely for any adverse effects of the 
drug combination. After the completion of four cycles, eligible 
patients were treated with PBASCT followed by maintenance 
while as noneligible patients were treated with two more cycles 
of induction chemotherapy followed by maintenance.
Results
The study population comprised of seventeen male and 
eight female MM patients  (50–80  years); anemia was seen 
in 80%, renal failure in 44%, spontaneous fractures in 40%, 
and bone pains in 28% of patients. Hypocalcemia was seen 
in 16% of patients and hyperuricemia in 40% of patients at 
presentation  [Table  1].
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Introduction
Multiple myeloma  (MM) accounts for 1% of malignant tumors 
and 10%–15% of hematopoietic neoplasms. The survival ranges 
from few months to more than 10 years with the availability of 
novel agents such as thalidomide, lenalidomide, and bortezomib 
over recent years.[1]

Significantly higher response rates approximately 70%–90% have 
been observed with bortezomib plus dexamethasone combination. 
No adverse effect on stem cell mobilization has been noted with 
bortezomib plus dexamethasone.[2] Frequently observed toxicities 
associated with bortezomib‑based therapy in patients with MM 
include peripheral neuropathy, thrombocytopenia, leukopenia, and 
gastrointestinal dysfunction.[3,4]

With this background and based on growing body of literature, 
the present study was conducted at a tertiary care hospital of 
north India to analyze the efficacy and tolerability of bortezomib 
plus dexamethasone in newly diagnosed MM patients.
Materials and Methods
This study was conducted in the Departments of Clinical 
Hematology and Medical Oncology of a tertiary care hospital 
from north India. The main aim of this study was to assess 
the efficacy and tolerability of bortezomib plus dexamethasone 
in newly diagnosed patients of MM. It was an open label 
single arm prospective observational study. A  total of 25 newly 
diagnosed patients of MM were enrolled after taking an 
informed consent. The primary endpoint of our study was 
the response and safety after four cycles of bortezomib plus 
dexamethasone induction therapy. The study was started 
after the clearance from ethical committee, an independently 
functioning body of the hospital.
Newly diagnosed and previously untreated patients whose 
age was  >18  years with symptomatic disease were included 
in the study irrespective of eligibility for peripheral blood 
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After two cycles of induction therapy, 64% of patients attained 
very good partial response  (VGPR), 24% of patients attained 
PR, 4% of patients showed no response, and another 4% 
of patients showed minimal response. After completing the 
four cycles of induction, 32% of patients attained complete 
response  (CR), 56% of patients attained VGPR, and 4% of 
patients attained PR. There were 8% of patients who showed 
no response after the completion of four cycles of therapy. 
Overall response rate  (ORR) was 92% in these 25 patients. The 
two nonresponding patients were light chain MM and biclonal 
MM type  [Figure 1].
Of 25  patients, 6  patients were in ISS‑I, 11  patients in 
ISS‑II, and 8  patients in ISS‑III disease stage. Of 6  patients 
of ISS‑I MM, four patients showed CR and two patients 
showed VGPR after four cycles of therapy  (ORR: 100%). 
Of 11  patients of ISS‑II disease, six patients showed VGPR, 
three patients showed CR, one patient showed PR, and one 
patient showed no response  (ORR: 90%). Out of eight patients 
of ISS‑III disease, six patients showed VGPR  (75%), one 
patient showed CR  (12.5), and one patient showed no response 
(ORR: 87.5%)  [Table  2].
In the present study, out of 25  patients, 11 had renal failure 
at presentation. Of these 11  patients, seven patients attained 
VGPR, three patients attained the PR, and one patient attained 
minimal response after two cycles of treatment. After the 
completion of four cycles of treatment, five patients were in 
VGPR  (45.45%), four patients in CR  (36.36%), one patient in 
PR  (9%), and one patient showed no response  (9%). ORR was 
91%. Mean  ±  standard deviation  (SD) of serum creatinine at 
the start of treatment was 5.05 ± 3.64  (mg/dl) and mean ± SD 
of serum creatinine after the completion of treatment was 
1.31 ± 0.73  (mg/dl). Eight patients  (72.72%) showed complete 
reversal of renal failure and three patients  (27.27%) showed 
partial reversal of renal failure  [Figures  2 and 3].
In our study, 56% of patients showed hematological side 
effects, out of which thrombocytopenia was seen in 32% 
(all grade  1), anemia in 16%  (8% grade  2 and 8% grade  3), 
and leukopenia in 8%  (all grade  1). The hematological 

side effects were graded as per national cancer institute 
toxicity criteria. In the present study, bortezomib‑induced 
peripheral neuropathy  (BIPN) was the most important 
nonhematological toxicity seen with the combination of 
bortezomib plus dexamethasone. Six out of 25  patients 
developed BIPN, out of which four had grade  1  (66.66%), 
one had grade  2  (16.66%), and one  (16.66%) had 
grade  3 toxicity. No patient developed grade  4 toxicity. 
Other common side effects seen in our study were mild 
nausea  (52%) and vomiting  (20%). Out of these side effects, 
none was of grade  3/4 intensity. Transient rise in temperature 
was seen in three patients. Two patients had mild infection 
in the upper respiratory tract during the treatment which 
subsided with the use of short course of antibiotic therapy. 
Other less common side effects were diarrhea  (8%) and 
constipation  (4%)  [Figure  4].
Of 25  patients, sixteen patients were eligible for autologous 
stem cell transplant, seven patients were ineligible, and 
remaining two nonresponding patients were started on 
different protocol. Of 16 eligible patients, eight patients 
finally underwent high‑dose therapy and autologous stem cell 
transplant while as remaining eight patients opted for two 
more cycles of induction therapy followed by maintenance. 
After 18  months of maintenance, all the eight patients who 
underwent peripheral blood autologous transplant were in CR. 
Of 15  patients who did not receive autologous transplant, five 
patients were in CR, eight patients in VGPR while as two 
patients relapsed. Hence, after 18  months of completion of 
induction therapy, 13  (52%) patients were in CR, and 8  (32%) 
patients were in VGPR.
Discussion
The major objective for the frontline treatment of MM is the 
achievement of CR or at least VGPR; treatment of choice 
remains high‑dose melphalan with PBASCT after induction 
therapy.[2]

Compared to published studies, the present study has shown 
higher ORR  (92%), CR  (32%), and VGPR  (56%) at the end of 
four cycles of bortezomib plus dexamethasone; with improved 
quality of response through all the ISS risk stages as compared 
to phase II PETHEMA trial and famous IFM phase III study.[7‑9] 

Figure 2: Response in renal failure 
patients, where C2: cycle 2 and C4: 
cycle 4

Figure  1: Induction response of 
bortezomib and dexamethasone in 
multiple myeloma, where C2: cycle 
2 and C4: cycle 4

Figure 4: Nonneuropathic side effect 
profile in multiple myeloma

Figure  3: Line diagram showing 
improvement of serum creatinine 
with each cycle of treatment

Table 1: Base line blood profile of 25 newly diagnosed 
multiple myeloma patients
Parameter Mean±SD Median Min‑Max
Haemoglobin  (gm/dl) 9.19±3.05 9.0 5.1‑16.5
TLC  (thousands/µL) 8.09±3.88 7.0 4.1‑19.2
Platelets  (per µL) 214120.00±104213.4 190000 74000‑488000
BUN  (mg/dl) 30.52±21.33 26 11‑99
Creatinine  (mg/dl) 2.81±3.11 1.4 0.68‑13.80
Glucose  (mg/dl) 113.44±16.39 114 87‑152
Calcium  (mg/dl) 9.23±1.15 9 6.4‑11.8
LDH  (IU/L) 209.24±75.63 192 95‑460
Uric acid  (mg/dl) 7.20±2.34 6.4 4.0‑14.5
AST  (IU/L) 29.08±19.15 23 16‑110
ALT  (IU/L) 22.68±8.83 21 11‑44
Bilirubin  (mg/dl) 0.74±0.23 0.8 0.3‑1.2
Protein  (gm/dl) 8.40±2.29 8 5.1‑13.2
Albumin  (gm/dl) 3.10±0.54 3.1 1.8‑4.0
A/G ratio 0.80±0.53 0.74 0.20‑2.60
ALP  (IU/L) 110.20±50.09 118 26‑271
β2 microglobulin  (mg/L) 4.84±3.74 3.2 1.3‑16.3
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Post 18 months of induction therapy 13 patients  (52%) were in 
CR and 8 patients  (32%) were in VGPR.
Approximately 30% of patients with diagnosed MM present 
with baseline renal dysfunction.[10] A recent subanalyses of 
patients with impaired renal function from two phase 2 studies 
showed that renal dysfunction did not appear to have a negative 
impact on response rates or toxicity.[11] In the present study, 
72.72% of patients showed complete reversal of renal failure 
and 27.27% of patients showed partial reversal of renal failure 
as defined by Burnette et  al.[12] In comparison to previous 
studies, the response as per CR is comparable but with higher 
ORR. In addition, the present study showed higher rates of 
renal response  (CR renal and PR renal).
Besides the high response rate of upfront bortezomib plus 
dexamethasone in MM patients, there are certain concerns 
about its safety in these patients including the hematological 
side effects and neurotoxicity. Out of hematological adverse 
effects, thrombocytopenia is a common toxicity associated 
with bortezomib therapy. In comparison to APEX trial, 
SUMMIT trial, IFM III trial, and phase II PETHEMA trial, the 
hematological side effects were less severe.[7,8,13,14] In our study, 
56% of patients showed hematological side effects, and they 
were graded as per national cancer institute toxicity criteria. 
None of the patients showed neutropenia. These side effects 
were transient and did not require therapy interruption or any 
other medical intervention.
Peripheral neuropathy is a significant toxicity of bortezomib, 
requiring dose modification, and potential changes in the 
treatment plan when it occurs. The results of the SUMMIT 
and CREST phase 2 trials accurately provide data about the 
incidence, severity, and risk factors of BIPN.[15]

In the present study, BIPN was the most important 
nonhematological toxicity. Although the study has shown 
comparable results  (as per the incidence) with previous data the 
severity of BIPN in this study was less and no patient required 
discontinuation of therapy. In our study, none of the patients 
faced the problem of reactivation of herpes zoster, reason being 
the use of prophylactic acyclovir.

Conclusion
This study adds to the existing data that bortezomib plus 
dexamethasone is highly effective and well‑tolerated regimen 
for frontline treatment of MM. Further, it highlights the 
improved quality of response in advanced stage myeloma 
and renal failure patients. The present study also signifies the 
improved event‑free survival but has a limitation of smaller 
sample size.
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Table 2: Stage wise response of 25 multiple myeloma 
patients
Parameters ISS‑Stage

I  (n=6) II  (n=11) III  (n=8)
Albumin  (gm/dl)

Mean±SD 3.76±0.17 2.91±0.30 2.87±0.61
Median 3.75 2.9 2.95
Min‑Max 3.5‑4.0 2.3‑3.3 1.8‑3.8

β2 microglobulin  (mg/L)
Mean±SD 2.297±0.64 2.95±0.99 9.36±3.45
Median 2.51 3.2 8.85
Min‑Max 1.3‑3.0 1.3‑4.8 6.0‑16.3

Response after C4
No Response 0  (0%) 1  (9.1%) 1  (12.5%)
CR 4  (66.7%) 3  (27.3%) 1  (12.5%)
PR 0  (0%) 1  (9.1%) 0  (0%)
VGPR 2  (33.3%) 6  (54.5%) 6  (75%)


