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ABSTRACT 

Objective: To determine the response rate and tolerability of Bortezomib, Cyclophosphamide and Dexamethasone (VCD) 
induction therapy in multiple myeloma patients. 
Study Design: Prospective longitudinal study 
Place and Duration of Study: Department of Oncology, Combined Military Hospital, Rawalpindi Pakistan, from Mar to Sep 
2020. 
Methodology: Patients of either gender aged >20-65 years, newly diagnosed cases of multiple myeloma, Durie-Salmon stage 
II/III, were included. Patients were given Bortezomib, Cyclophosphamide and Dexamethasone induction therapy for a 21-day 
cycle. Response rate and tolerability were measured. 
Results: A total of 147 patients were included in the study. There were 75(51%) male and 72(49%) female.The overall response 
rate was seen in 93(63.3%) patients, complete response was seen in 30(20.4%), and partial response was seen in 63(42.9%) 
patients. The overall response rate was significantly associated with age, myeloma type, and Karnofsky's performance status 
(p-value<0.001). 
Conclusion: The novel sequential 3-drug combination of Bortezomib, Cyclophosphamide and Dexamethasone is safe and well 
tolerated for multiple myeloma patients. The results of the current study increase evidence of a moderately high response rate 
with Bortezomib, Cyclophosphamide and Dexamethasone induction therapy. 
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INTRODUCTION 

Multiple myeloma (malignant disorder) is 
associated with uncontrolled clonal plasma cell 
proliferation, leading towards several complications, 
organ dysfunction and mortality. An estimated 10% of 
haematological malignancies are due to multiple 
myeloma.1 A pre-malignant condition MGUS 
(monoclonal gammopathy of undetermined 
significance) is responsible for the evolution of 
multiple myeloma.2 According to the literature, MGUS 
(3%) is found in individuals aged>50 years and leads 
to myeloma in 1% per year. However, smouldering 
and asymptomatic myeloma transform among 
10%/year in the initial five years, followed by 3%/year 
in the next five years and 1% in subsequent ten years.3,4 

Diagnostic criteria of multiple myeloma are 
expressed by unexplained end-organ damage, 
including i) hypocalcaemia, ii) Renal insufficiency, iii) 

Anemia, and iv) bony lesions (CRAB) among clonal 
plasma and light chain patients.5 The burden of 
diseases and survival rate is usually predicted by the 
staging system (international staging system and 
Durie-Salmon staging system).6 

Management of multiple myeloma is dependent 
upon the patient’s age and eligibility for transplant. In 
past decades, initial therapy of multiple myeloma has 
changed due to the introduction of new drugs like 
proteasome inhibitors and immunomodulatory drugs 
(Bortezomib and thalidomide, respectively).7 Literature 
reported that a combination of Bortezomib with 
Dexamethasone has a high response duration and 
improved response rate compared to previous 
approaches (vincristine/Dexamethasone/doxorubicin 
regimens).8 Several phase II and III trials studied the 
efficacy of these drugs with 3-4 combinations.9,10 
Pakistan is a developing country with limited research 
opportunities in the chemotherapy field. The present 
study helps to understand the efficacy of VCD 
treatment in multiple myeloma patients. The present 
study was planned to determine the response rate and 
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tolerability of Bortezomib, Cyclophosphamide and 
Dexamethasone (VCD) induction therapy in multiple 
myeloma patients. 

METHODOLOGY 

The prospective longitudinal study was 
conducted at the Department of Oncology, CMH 
Rawalpindi, Pakistan from March to September 2020, 
after approval from the Hospital Ethical Committee 
(123/11).  The sample size was calculated with an 
overall recovery response rate of 75%, using the WHO 
calculator.11 Patients with multiple myeloma were 
selected using non-probability consecutive sampling.  

Inclusion Criteria: Patients of either gender, aged >20 
to 65 years, newly diagnosed cases of multiple 
myeloma, Durie-Salmon stage II/III, creatinine 
clearance greater than 30 ml/min, aspartate 
aminotransferase or alanine aminotransferase <2·5 
times the upper limit of normal (ULN), patients 
following at least one of CRAB criteria 
[hypercalcaemia, impaired renal function, anaemia and 
bone alteration ( serum level >0·25 mmol/l, serum 
creatinine >173 μmol/l, haemoglobin 20 g/l, lytic 
lesions or osteoporosis with compression bone 
fractures respectively)], Karnofsky performance 
greater than or equal to 60% and normal 
haematological functioning (i) neutrophils ≥3·0 × 
109/l, (ii) leucocytes ≥3·0 × 109/l were included.  

Exclusion Criteria: Patients with congenital anomalies, 
myocardial infarction in the last six months, 
uncontrolled angina, developmentally disabled 
patients, patients with grade ≥2 peripheral neuropathy, 
or other serious concomitant diseases were excluded . 

Consent forms were signed by all participating 
multiple myeloma patients. A 21-day cycle of VCD 
was given to patients Bortezomib 1·3 mg/m2 
intravenously (at 1,4, 8 and 11 days), 
Cyclophosphamide 900 mg/m2 intravenously (at day 
1) and Dexamethasone 40 mg orally (at 1, 2,4, 5, 8, 9, 
11, 12 days). The response rate was measured using the 
European Society for Blood and Marrow 
Transplantation (EBMT) criteria of overall response 
rate (complete and partial response). In contrast, 
tolerability was measured in terms of adverse events. 

Statistical Package for Social Sciences (SPSS) 
version 24.0 was used for the data analysis. 
Quantitative variables were expressed as Mean±SD 
and qualitative variables were expressed as frequency 
and percentages. Chi-square test was applied to 

explore the inferential statistics.  The p-value of ≤0.05 
was considered statistically significant. 

RESULT 

A total of 147 patients were included in the study. 
There were 75(51.0%) male and 72(49.0%) female. The 
mean age of patients was 41.7±8.8 years. Myeloma type 
was IgG in 91(61.9%), IgA in 32(21.78%), light chain 
19(12.9%) and others 5(3.4%) patients. According to 
Durie-Salmon staging, 98(66.7%) were in Stage II, 
while 49(33.3%) were in Stage III.Karnofsky 
performance status was 60-70% in 25(17.0%), 71-80% in 
21(14.3%), 81-90% in 35(23.8%) and 91-100% in 
66(44.9%) patients as shown in Table-I. The overall 
response rate was seen in 93(63.3%) patients, complete 
response was seen in 30(20.4%), and partial response 
was seen in 63(42.9%) patients. 

Table-I: Demographic and Clinical charachteristics of the 
Study Participants (n=147) 

 Frequency 

Gender 

Male 75(51.0%) 

Female 72(49.0%) 

Age in Years 

20-40 years 64(43.5%) 

41-65 years 83 (56.5%) 

Myeloma Type 

IgG 91(61.9%) 

IgA 32(21.7%) 

Light chain 19(12.9%) 

Others 5(3.4%) 

Durie Salmon Staging 

II 98(66.7%) 
III 49(33.3%) 

Karnofsky Performance Status 

60-70% 25(17.0%) 

71-80% 21(14.3%) 
81-90% 35(23.8%) 

91-100% 66(44.9%) 

 

Patients with IgG myeloma type had more overall 
response than those with IgA, Light chain and other 
myeloma types (p<0.001). Karnofsky's performance 
status also showed statistical significance with an 
overall response rate (p<0.001), Most females showed 
complete response compared to partial response 
(73.0% vs 34.9%, p=0.004). Patients aged 41-65 years 
showed more complete responses than those aged 20-
40 (p=0.014). Patients in Kranofsky performance status 
71-80% showed complete response compared to others 
(p-value <0.001) as shown in Table-II. 
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Table-II: Association between Overall Response Rate and 
Partial Response with Study Parameters (n=93) 

 
Partial response 

(n=63) 
Complete 

(n=30) 
p-value 

Gender 

Male 41(65.1%) 8 (26.7%) 
0.004 

Female 22(34.9%) 22(73.3%) 

Age in Years 

20-40 years 57 (90.5%) 7(23.3%) 
0.014 

41-65 years 6 (9.5%) 23(76.7%) 

Myeloma Type   

IgG 27(42.8%) 15(50.0%) 

< 0.001 
IgA 22(34.9%) 8(26.7%) 

Light chain 12(19.1%) 4(13.3%) 

Others 2(3.2%) 3(10.0%) 

Durie Salmon Staging 

II 45(71.4%) 9(30.0%) 
< 0.001 

III 18(28.6%) 21 (70.0%) 

Karnofsky Performance Status 

60-70% 15(23.8%) 0(0%) 

< 0.001 
71-80% 5(7.9%) 12(40.0%) 

81-90% 7(11.1%) 8(26.7%) 

91-100% 36(57.2%) 10(33.3%) 

 

DISCUSSION 

The latest drugs with novel mechanisms of action 
have evolved the multiple myeloma treatment 
landscape and improved the survival rate of 
patients.10 Several trials were done to see the 
combined effects of Bortezomib and Dexamethasone 
with lenalidomide or Cyclophosphamide.11 Current 
research in multiple myeloma is conducted to identify 
the best approach to combining these drugs and the 
long-term effects in the long run. 

The overall response rate in present study was 
63.3% after VCD induction. Kumar et al. reported an 
overall response rate of 85.4% with four cycles of VCD 
induction.12 Comparable results were reported with 
other Bortezomib-containing induction drugs like 
Bortezomib thalidomide Dexamethasone, Bortezomib 
lenalidomide Dexamethasone and 
Bortezomib‐Dexamethasone with overall response rate 
ranging from 69-100%.13 Moreau et al. reported that 
VCD response depth improvement is also associated 
with post-high dose therapy/ autologous stem cell 
transplantation (overall response rate 95% and very 
good partial response 47%).14 

In our study, complete response was seen in 
20.4% of patients and partial response in 42.9%. Leiba 
et al. reported that 6% complete and 27% partial 

responses were observed with VCD.15 However, 
Kumar et al. reported in the phase II trial that 42% 
partial and 22% complete responses were observed in 
VCD compared to other combinations.16 

In the present study, Neutropenia 11.6% was the 
most frequent haematological adverse event, while 
nausea and diarrhoea were the most common non-
haematological adverse events. Bensinger and 
colleagues reported that toxicities were predictable and 
manageable after three cycles of VCS with 11% 
neuropathy.17 Orlowski et al. reported that 
thrombocytopenia, neuropathy and neutropenia toxic 
profiles were comparable between VCD and VDR.18  

CONCLUSION 

The novel sequential 3-drug combination of 
Bortezomib, Cyclophosphamide and Dexamethasone is safe 
and well tolerated for multiple myeloma patients. The results 
of the current study increase evidence of a moderately high 
response rate with Bortezomib, Cyclophosphamide and 
Dexamethasone induction therapy. Early diagnosis and 
management of multiple myeloma lead to better disease 
prognosis and patient outcomes. 
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