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INTRODUCTION 

Multiple myeloma is a plasma cell proliferative disorder 

that accounts for over 11000 deaths every year in the 

world.
1,2

 Multiple myeloma is the second most common 

among hematological malignancies. It is responsible for 

15-20% of deaths from hematological malignancies and 

about 2% of all deaths from cancer.
3
 The incidence of 

multiple myeloma in India ranges from 0.5 to 1.2 per 

100,000.
4,5

 and there are about 16,000 newly diagnosed 

cases each year in India.
6
  

Multiple myeloma usually affects the terminally 

differentiated B-cell, i.e. plasma cells. The disease 

proceeds through different phases. In the inactive phase, 

the mature plasma cells are non-proliferative. In the 

active phase, there is only a small percentage (1%) of 
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proliferating plasmablastic cells. There is a fulminant 

phase in which there are large amount of plasmablastic 

cells along with frequent occurrence of extra medullary 

proliferation.
7 

Multiple myeloma is a disease of old age, 

the usual age of presentation being above 55 years. The 

disease is more common in males with a male: female 

ratio of 3:2. The survival rate after diagnosis is usually 5 

years.
5
  

The common clinical presentations of the disease are 

bone pain, fatigue, hypercalcemia, anemia, renal 

impairment, recurrent bacterial infections etc.
8 

There are 

different treatment modalities for multiple myeloma. The 

management of multiple myeloma includes medical 

treatment using drugs, bone marrow transplantation, 

supportive measures and treatment of complications.
9
 

Medical management is by use of cytotoxic drugs. 

Melphalan with prednisolone is the time-tested treatment 

of multiple myeloma but this combination is not currently 

because of the bone marrow suppression.
10

 With the 

advent of newer agents, the popularity of melphalan has 

come down. The most popular regimen used nowadays 

being Vincristine, Adriyamycin, Dexamethasone (VAD) 

regimen.
11

 However, cytotoxic drugs have their own 

toxicities which limit their usefulness. Hence, research 

into other areas led to the emergence of 

immunomodulatory drugs like thalidomide and 

lenalidomide. Thalidomide along with dexamethasone 

(Thal-Dex) proved to be a good alternative in the 

treatment of multiple myeloma,
 

but its analogue 

lenalidomide was found to be more efficacious than 

thalidomide.
12,13

 Lenalidomide along with dexamethasone 

(Len-Dex) also causes less adverse effects than Thal-

Dex.
14

 A newer analogue of this group pomalidomide is 

under trial for the treatment of multiple myeloma.
15

 Other 

group of drugs that are tried in the treatment of multiple 

myeloma includes bisphosphonates, interferons, the 

proteosome inhibitor bortezomib, the monoclonal 

antibody carfilzomib etc.
16

 

Bone marrow transplantation is a very effective modality 

of treatment of multiple myeloma, but its main limitation 

is the cost involved. Bone marrow ablative regimens are 

becoming popular nowadays. Complications like anemia, 

fractures, infections, spinal cord compression need close 

monitoring and management.
5
 Once the patients attain 

remission, the follow up and maintenance treatment are 

important factors that determine the quality of life and 

survival of the patients. Even though multiple myeloma is 

a common hematological malignancy, it is usually 

diagnosed late.
17

  

The objective of the study was to compare the efficacy of 

Lenalidomide plus Dexamethasone (Len-Dex) and VAD 

(Vincristine, Doxorubicin and Dexamethasone) in the 

treatment of multiple myeloma.  

 

 

METHODS 

This prospective study was carried out in a tertiary care 

hospital after obtaining approval of the Institutional 

Review Board.  

Inclusion criteria 

 Both male and female patients above 18 years of 

age  

 Newly diagnosed cases of multiple myeloma, who 

have not received any treatment and satisfying the 

following criteria 

 Patients with bone marrow plasma cells 20% or 

more 

 Patients with measurable disease defined as serum 

monoclonal protein level >10g/L 

 Patients with Hb >8 mg/L 

 Patients with platelet count >100 x109/L 

 Patients with absolute neutrophil count >1.5 x109/L 

 Patients with urine creatinine level <2.5mg/dL. 

 Patient with lytic bone lesions.  

 Patients with ‘M’ band on electrophoresis. 

Exclusion criteria 

Severely ill patients, patients with deep vein thrombosis, 

uncontrolled infections and other co-existing 

malignancies were excluded from the study. 

The sample size (n) was calculated using the data 

obtained from similar study by using formula.
18,19

 

 n = 2(Zα+Z1-β)
2
pq 

                  d
2 

‘p’ is calculated from similar study from literature, i.e.    

p = p1+p2 

p1= efficacy of Len-Dex (lenalidomide-dexamethasone) 

regimen in multiple myeloma i.e. about 91% 

p2 = efficacy of VAD regimen in multiple myeloma i.e. 

about 63% 

q=100-p 

d=p1-p2 

At 5% significance level, Zα is 1.96. 

At 80% power, Z1-β is 0.842. 

n = 2×(7.85)×77×23 ≈38  

              (91-63.7)
2
 

So the minimum sample size required in each treatment 

group was fixed as 40. 

The study was started after obtaining written informed 

consent from the patients. Information regarding patients’ 

demographics, family history, education and occupation 
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were obtained by asking leading questions and was 

recorded in the proforma. 

On the first visit, a detailed history was taken and clinical 

examination was performed before initiation of treatment. 

Baseline investigation reports like haemoglobin, TC, DC, 

ESR, platelet count, bleeding time, clotting time, serum 

levels of calcium, phosphorus, and M protein, LFT, RFT, 

ECG, X-Ray skull and bone marrow examination were 

recorded. Clinical examination of the patient was carried 

out and these parameters were noted: height, weight, 

pallor, icterus, cyanosis, pulse, blood pressure, system 

wise examinations like CVS, Respiratory system, nervous 

system and gastrointestinal system examination.  

Patients were allocated by the treating physician and one 

group was given Len-Dex (lenalidomide+ 

dexamethasone) regimen and the other VAD (Vincristine, 

Adriamycin, Dexamethasone) regimen. A total of six 

cycles were given for both groups. The dosing schedule 

of each cycle is as follows: 

 Patients put on Len-Dex regimen were administered 

Lenalidomide in the dose of 25 mg orally four times 

daily from day 1 to 21. The same patients received 

dexamethasone 40 mg orally daily on days 1, 8, 15, 

22 of chemotherapy.
20

  

 Patients on VAD regimen received Vincristine in 

the dose of 0.4mg i.v bolus and doxorubicin 9mg/m
2
 

i.v infusion over 2 hours, daily from day 1 to 4 and 

dexamethasone in the dose of 40mg orally daily on 

days 1 to 4, 9 to 12 and 17 to 20. 

There was an interval of four weeks in between the cycles 

of both regimens. The patients reported to the physician 

before starting each cycle with all the baseline 

investigations repeated except bone marrow study, which 

was done only before and after completion of the 

treatment. All data were entered in the proforma before 

treatment, after each cycle and after completion of 

treatment which include: 

 Detailed history including that of any adverse 

effects 

 Detailed clinical examination 

 Laboratory investigation reports 

Evaluation of efficacy of the treatment regimens (End 

point of the study). 

The efficacy of the treatment regimens were compared by 

using following parameters (Table 1). 

 Serum M protein: In multiple myeloma, the plasma 

cells produce an abnormal protein called 

monoclonal protein, or M protein. Absence of M 

protein in the serum is considered as complete 

remission. 

 Plasma cells: Large number of plasma cells in the 

bone marrow is a diagnostic feature of multiple 

myeloma. If this value decreases to <5%, it is 

indicative of complete remission, 5-10% as partial 

remission and >10% as failure.  

 Lytic punched out bone lesions: Another diagnostic 

criterion of multiple myeloma, if absent after 

treatment is considered as complete remission. If the 

lesions persist after treatment, but with no fresh 

lesions it is classified as partial remission and 

appearance of fresh lesions indicate failure of 

treatment.  

 Elevation of ESR to very high values is a diagnostic 

feature of multiple myeloma. A patient who’s ESR 

becomes 20 or less after treatment, is considered to 

have achieved complete remission. ESR above 20 is 

classified as partial remission or failure.  

Table 1: Working definition of partial and      

complete remission. 

 Investigations 
Partial 

remission 

Complete 

remission 

1 

Serum 

monoclonal 

protein 

At least 50% 

reduction from 

pre-treatment 

value 

Complete 

disappearance 

2 ESR >20mm/hr <20mm/hr 

3 
Lytic bone 

lesions 

No increase in 

the number or 

size of lytic 

bone lesion 

Disappearance 

of lytic bone 

lesions 

4 
Bone marrow 

plasma cells 

In between 5%-

10% 

<5% of 

plasma cells 

All data was tabulated and analysis was done using 

Statistical Package for Social Sciences (SPSS) software 

version 17. 

RESULTS 

 

Figure 1: Mean age of patients receiving VAD and 

Len-Dex regimens (n=40 in each group). 

Eighty patients were recruited into the study with 40 in 

each group. One group received VAD regimen and the 

other Len-Dex regimen. The age range of the study 
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population was between 40 and 80 years. As shown in 

Figure 1, the mean age of patients is 62.8 years, while 

that of VAD regimen is 64.3 years and Len-Dex regime 

is 61.2 years. Out of 80 patients, 48 (60%) were males 

and 32 (40%) were females. Among patients put on VAD 

regimen 27 (67.5%) were males and 13 (32.5%) were 

females. In Len-Dex regimen group, there were 21 males 

(52.5%) and 19 females (47.5%). 

Evaluation of efficacy 

Overall efficacy 

Comparison of the overall efficacy of the regimens was 

done based on complete remission achieved. A total of 45 

(56.25%) patients (out of 80) achieved complete 

remission. Figure 2 depicts, among the 45 patients, 17 

(38%) were on VAD regimen and 28 (62%) on Len-Dex 

regimen. The statistical analysis was done using chi 

square test (χ
2
= 6.13, df= 1, p= 0.01) which shows 

statistically significant difference. 

 

Figure 2: Overall efficacy - Comparison of VAD and 

Len-Dex regimens, n= 40 in each group                    

(χ
2
= 6.13, df= 1 and p= 0.046). 

Serum myeloma protein 

All patients recruited in the study had Myeloma proteins 

in their serum. After treatment, M proteins in serum were 

not detected in serum in 17 (42.5%) patients on VAD 

regimen and 28 (70%) patients on Len Dex regimen 

(Figure 3). Statistical comparison was done using chi 

square test (χ
2
= 6.146, df = 1, p= 0.013). 

 

Figure 3: Recovery profiles indicated by serum M 

protein (χ2 = 6.14, df =1 and p = 0.013). 

Plasma cells in bone marrow 

Presence of plasma cell in bone marrow is another 

diagnostic criterion of multiple myeloma. It has been 

found that all patients recruited to both the regimens had 

more than 10% of plasma cells in their bone marrow. A 

count of < 5% after treatment is considered as complete 

remission whereas 5-10% indicates partial remission and 

all values above 10% are considered as failure of 

treatment. 17 (42.5%) patients on VAD regimen and 28 

(70%) on Len-Dex achieved complete remission (Table 

2). Partial remission was seen in 7 (17.5%) patients on 

VAD regimen and 4 (10%) on Len-dex regimen. 16 

(40%) patients on VAD regimen and 8 (20%) patients on 

Len-dex regimen failed to attain remission. Analysis was 

done using chi square test (χ
2
= 6.472, df= 2, p= 0.091). 

Table 2: Bone marrow plasma cells after treatment 

with VAD and Len-Dex regimens                              

(χ
2
= 6.47; df= 2; p= 0.091). 

Complete remission was seen with 42.5% of patients on 

VAD regimen and 70% on Len-Dex regimen (Figure 4). 

17.5% on VAD regimen and 10% on Len-Dex regimen 

showed partial emission while 40% on VAD regimen and 

20% on Len-Dex failed to respond. 

 

Figure 4: Recovery profiles indicated by bone marrow 

plasma cells, n= 40 in each group. 

Lytic bone lesions 

Lytic punched out lesions seen in X-ray of the skull is 

diagnostic of multiple myeloma. In this study all patients 

had such lesions. Disappearance of lytic lesions indicates 

complete remission. If it persists after treatment, it is 

considered as partial remission and appearance of new 

lesions as failure of treatment.  
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After treatment lytic lesions disappeared in 17 (42.5%) 

on VAD regimen and 28 (70%) patients on Len-Dex 

regimen, while in 13 (32.5%) on VAD regimen and 7 

(17.5%) on Len-Dex regimen it persisted (figure 5). New 

lesions appeared in 10 (25%) on VAD regimen and 5 

(12.5%) on Len-Dex regimen indicating failure of 

treatment. Analysis was done using chi square test (χ
2
= 

5.165, df= 3, p= 0.023) which shows that the results 

obtained are statistically significant. 

 

Figure 5: Lytic bone lesions after treatment - 

comparison of VAD and Len-Dex regimens (χ
2
= 5.16; 

df= 3 and p= 0.023). 

Erythrocyte sedimentation rate (ESR) 

The ESR values of all patients were high in all patients 

recruited in both regimens, being one of the diagnostic 

criteria. A fall in ESR values to less than 20 is considered 

as complete remission while those above 20 as partial 

remission or failure. After treatment with VAD regimen 

the ESR values fell to less than 20 in 17 (42.5%) patients 

indicating complete remission. Patients on Len-Dex 

regimen showed that 28 (70%) had an ESR value less 

than 20. 42.5% of patients went into complete remission 

with VAD regimen and 70% with Len-Dex regimen 

(Figure 6). 

 

Figure 6: Recovery profile of VAD and Len-Dex 

regimens according to ESR values. 

DISCUSSION 

As thalidomide usage is teratogenic, its active analogues 

have been tried with varying success. In many of the 

preclinical studies lenalidomide has shown promising 

results.
14

 Few multicentric studies have also shown 

improved remission rates.
18,19,24

 These newer congeners 

are slowly replacing time tested Melphalan-prednisone 

(MP) combination in multiple myeloma patients older 

than 65 years.
25 

Combination of a derivatives of 

thalidomide is reported to improve progression-free 

survival.
26 

Such combination is considered the new 

standards of care for elderly patients with newly 

diagnosed multiple myeloma.
25  

Comparison of demographic profiles like age and sex 

showed that the mean age of patients included in Len-

Dex regimen was less than that of VAD regimen. The 

maximum number of patients belonged to the age interval 

of 51 to 70 years, and majority received Len-Dex 

regimen. 

The efficacies of the two regimens were compared by 

using the parameters like, serum M Protein, bone marrow 

plasma cells, lytic bone lesions and ESR. Comparison of 

overall efficacy based on the above criteria, showed that 

out of the 45 patients who achieved complete remission, 

majority of them received Len-Dex (62%). This shows 

that the efficacy of Len-Dex regimen is superior to VAD 

regimen which is statistically significant. This finding is 

consistent with the study done by Rajkumar SV et al and 

Gay F et al. The response rates of VAD in our study 

appeared comparable to previous studies.
22,23

 The 

previous studies with lenalidomide and dexamethasone 

(both in higher and lower doses) has shown better short 

term overall survival in newly diagnosed myeloma 

patients.
27 

This study evaluates the efficacy of medical 

management of multiple myeloma and effect of bone 

marrow transplantation or chemotherapy is not studied. In 

the current study, all patients responded to the drug 

treatment.  

Adverse effect profile, though not reported here, shows 

that some adverse effects like nausea, vomiting are 

significantly less with Len-Dex regimen whereas others 

like constipation, leucopenia, thrombocytopenia, slow 

wound healing, sedation, renal toxicity and hepatotoxicity 

are high. VAD regimen produce higher incidence of 

nausea, vomiting, diarrhoea, anemia and peripheral 

neuropathy. Both regimens showed almost equal 

incidence of frequent upper respiratory infections, loss of 

weight, fever, pedal oedema, palpitations etc. The better 

tolerability of Len-Dex regimen offers a better quality of 

life to the patients. Long term study should be undertaken 

to assess disease progression and longevity. The 

performance status of the study population accessed 

using Karnofsky performance score evaluation showed 

that the overall improvement of performance status was 

higher in Len-Dex regimen compared to VAD regimen. 
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CONCLUSION 

The efficacy of Lenalidomide-Dexamethasone 

combination therapy is clearly higher than that of VAD 

regimen among the study population. The overall efficacy 

of Len-Dex combination is 70% and that of VAD 

regimen is only 42.5%. Long term study should be 

undertaken to assess disease progression and longevity.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Kyle RA, Rajkumar SV. Plasmacell disorders. In: 

Lee Goldman, Richard E Behrman (eds.) Cecil 

Textbook of Medicine. 16
th

 ed. Philadelphia; 

2004:1184-1195. 

2. Kyle RA, Rajkumar SV. Multiple myeloma: N Engl J 

Med. 2004;351:1860-73. 

3. Smith D. Multiple Myeloma. The use of 

immunomodulatory drugs and proteasome inhibitors 

has improved the outlook for patients with myeloma, 

but myeloma remains an incurable cancer. BMJ 

2013;346:f3863. 

4. Nair MK, Varghese C, Krishnan E, 

Sankaranarayanan.R, Nair B. Survival in multiple 

myeloma in Kerala; Natl Med J India. 1993 Jan-

Feb;6(1):7-10 . 

5. Vekariyaa R, Satadiyaa V, Bavaliyaa M, Shahb S. A 

case of refractory multiple myeloma: Int J Basic Clin 

Pharmacol. 2012;1(1):41-42. 

6. Menon P, Patersen G. Multiple Myeloma-Survival 

Rate Statistics by Hospital. Available from: 

http://myelomasurvival.com/1/post/2013/07/multiple-

myeloma-survival-in-india-by-priya-menon-and-

gary-petersen.html. (Accessed on August 2013). 

7. Hallek M, Bergsagel PL, Anderson KC. Multiple 

Myeloma: Increasing Evidence for a Multistep 

Transformation Process, Blood. 1998:91:3-21. 

8. Hogan MC, Lee A, Soleberg LA, Thome SD. 

Unusual presentation of multiple myeloma with 

unilateral visual loss and numb chin syndrome in a 

young adult; American Journal of Hematology. 

2002;70(1); 55-9. 

9. Stoopler ET, Voql DT, Stadtmauer EA. Medical 

management update: multiple myeloma: Oral Surg 

Oral Med Oral Pathol Oral Radiol Endod. 

2007;103(5):599-609.  

10. Myeloma Trialists Collaborative Group. Combination 

chemotherapy versus melphalan plus prednisone as 

treatment for multiple myeloma: An overview of 

6,633 patients from 27 randomized trials. J Clin 

Oncol. 1998;16:3832-42. 

11. Sirohi B, Powles R. Multiple myeloma is a B-cell 

neoplasm and myeloma cells; Lancet. 2004:363:875-

87.  

12. Zepeda VHJ, Martínez VJD. Vincristine, 

doxorubicin, and dexamethasone or thalidomide plus 

dexamethasone for newly diagnosed patients with 

multiple myeloma? European Journal of Hematology. 

2006:77:(3):239-44. 

13. Cavo M, Zamagni E, Tosi P. Superiority of 

thalidomide and dexamethasone over vincristine-

doxorubicin-dexamethasone (VAD) as primary 

therapy in preparation for autologous transplantation 

for multiple myeloma. 2005;106:35-9.  

14. Richardson PG, Schlossman RL, Weller E. 

Immunomodulatory drug CC-5013 overcomes drug 

resistance and is well tolerated in patients with 

relapsed multiple myeloma. 2002;100:3063-7. 

15. Khan AAC, Swaika A, Paulus A, Kumar SK, 

Mikhael JR, Rajkumar SV, et al. Pomalidomide: The 

new immunomodulatory agent for the treatment of 

multiple myeloma. Blood Cancer Journal. 2013;e143.  

16. Zangari M, Tricot G, Zeldis J, Eddlemon P, 

Saghafifar F, Barlogie B. Results of phase I study of 

CC-5013 for the treatment of multiple myeloma 

(mm) patients who relapse after high dose 

chemotherapy (HDCT). Blood. 2001:775. 

17. Friese CR, Abel GA, Magazu LS. Diagnostic delay 

and complications for older adults with multiple 

myeloma, Leukemia Lymphoma. 2009;50(3);392-

400. 

18. Rajkumar SV, Hayman SR, Lacy MQ, Dispenzieri A. 

Combination therapy with lenalidomide plus 

dexamethasone (REV/DEX) for newly diagnosed 

myeloma; Blood. 2005;106(13);4050-3. 

19. Amano M, Itoh K, Togawa A. VAD chemotherapy in 

multiple myeloma; Rinsho Ketsueki. 1990;31(7):917-

21. 

20. Reece D, Kouroukis CT, LeBlanc R. Advances in 

Hematology. Practical Approaches to the Use of 

Lenalidomide in Multiple Myeloma: A Canadian 

Consensus; 2012:14. 

21. Gay F, Hayman SR, Lacy MQ, Buadi F, Gertz MA, 

Kumar S et al. Lenalidomide plus dexamethasone 

versus thalidomide plus dexamethasone in newly 

diagnosed multiple myeloma: a comparative analysis 

of 411 patients. 2010;115(7);1343-50. 

22. Attal M, Harousseau JL, Facon T. Single versus 

double autologous stem-cell transplantation for 

multiple myeloma. N Engl J Med. 2003;349:2495-

502. 

23. Lokhorst HM, Schmidt-Wolf I, Sonneveld P. 

Thalidomide in induction treatment increases the 

very good partial response rate before and after high-

dose therapy in previously untreated multiple 

myeloma. Haematologica. 2008;93:124-7. 

24. Richardson P, Jagannath S, Schlossman R. A multi-

center, randomized, phase 2 study to evaluate the 

efficacy and safety of 2 CDC-5013 dose regimens 

when used alone or in combination with 

dexamethasone (Dex) for the treatment of relapsed or 

refractory multiple myeloma (MM). 2003;102:235. 

25. Palumbo A, Anderson K. Multiple myeloma. N Engl 

J Med. 2011;364:1046-60. 



Remya S et al. Int J Basic Clin Pharmacol. 2017 Mar;6(3):636-642 

                                                    International Journal of Basic & Clinical Pharmacology | March 2017 | Vol 6 | Issue 3    Page 642 

26. Fayers PM, Palumbo A, Hulin C. Thalidomide for 

previously untreated elderly patients with multiple 

myeloma: meta-analysis of 1685 individual patient 

data from six randomized clinical trials. 

2011;118:1239-47. 

27. Rajkumar SV, Jacobus S, Callander NS.  

Lenalidomide plus high-dose dexamethasone versus 

lenalidomide plus low-dose dexamethasone as initial 

therapy for newly diagnosed multiple myeloma: An 

open-label randomised controlled trial. Lancet Oncol. 

2010;11:29-37. 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Remya S, Sudha MJ, Nair BR, 

Jayakumar KL. A prospective comparative study of 

efficacy of lenalidomide plus dexamethasone 

combination therapy versus VAD (vincristine, 

doxorubicin and dexamethasone) regimen in the 

treatment of multiple myeloma. Int J Basic Clin 

Pharmacol 2017;6:636-42. 


