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				Lenalidomide Maintenance Therapy in Post-ASCT Multiple Myeloma
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				This Module provides an overview of three key studies that support lenalidomide in the Post-ASCT setting: CALGB 100104, IFM 2005-02, and GIMEMA RV 209. These studies were the basis for a meta-analysis for overall survival
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				A key treatment goal for patients with TE NDMM is to achieve and maintain long-term remission7–9

				Durable complete remissions are one of the best predictors of OS7

				Induction regimens achieving high rates of CR followed by maintenance, combine maximal tumor reduction with continuous treatment which is essential to delay tumor growth8

			

		

		
			
				CR, complete response; MGUS, monoclonal gammopathy of undetermined significance; MRD, minimal residual disease; NDMM, newly diagnosed multiple myeloma; OS, overall survival; TE, transplant eligible; PR, partial response; VGPR, very good partial response.

				1. van Rhee F, et al. Blood 2014;124:328–33; 2. NCCN, Multiple Myeloma 2016;v2.2016; 3. Borrello I. Leuk Res 2012;36(Suppl. 1):S3–12; 4. Bahlis N. Oncology Exchange 2013;12:18–22; 5. Martinez-Lopez J, et al. Blood 2014;123:3073–9; 6. Mateos MV. Blood Rev 2015;29:387–403; 7. Stewart AK, et al. Blood 2009;114:5436–43; 8. Palumbo A, Anderson K. N Engl J Med 2011;364:1046–60; 9. Lahuerta JJ, et al. J Clin Oncol 2008;26:5775–82.
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				For patients with multiple myeloma, transplant alone is not curative1–5

				Residual disease is always present6
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						All patients are at risk for relapse, even those in CR. Continuous treatment will likely increase the percentage of patients with long remissions.
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				To further define the OS benefit of maintenance treatment, Celgene conducted an efficacy meta-analysis of three RCTs (CALGB 100104, IFM 2005-02, and GIMEMA RV 209)

				This combined analysis of patient level data from three clinical studies provides appropriate power to estimate the contribution of LEN maintenance post ASCT in prolonging OS 

			

		

		
			
				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; CC-5013, lenalidomide; GIMEMA, Gruppo Italiano Malattie Ematalogiche dell’Adulto; IFM, Intergroupe Francophone du Myelome; LEN, lenalidomide; MM, multiple myeloma; NDMM, newly diagnosed multiple myeloma; OS, overall survival; RCT, randomized controlled trial.

				1. McCarthy PL, et al. N Engl J Med 2012;366:1770–81; 2. Attal M, et al. N Engl J Med 2012;366:1782–91; 3. Palumbo A, et al. N Engl J Med 2014;371:895–905.

			

		

		
			
				
					Clinical Studies

				

				
					CALGB 1001041(RV-MM-CALGB-011)

				

				
					A Phase III, randomized, double-blind, study of maintenance therapy with LEN CC-5013 or placebo following ASCT for MM

				

				
					IFM 2005-022(RV-MM-IFM-101)

				

				
					Benefit of a maintenance treatment with LEN following ASCT in patients with myeloma aged less than 65 years (a Phase III, multicenter, randomized, double-blind, placebo-controlled trial)

				

				
					GIMEMA3(RV-MM-P1-209)

				

				
					A Phase III, multicenter, randomized, controlled study to determine the efficacy and safety of LEN, melphalan, and prednisone (MPR) versus melphalan (200mg/m2) followed by stem-cell transplant in NDMM patients

				

				
					Meta-analysis

				

				
					Efficacy Meta-analysis

				

				
					The meta-analysis compares efficacy, as measured by OS, for patients with NDMM treated with LEN maintenance therapy versus placebo/no maintenance in studies CALGB 100104, IFM 2005-02, and GIMEMA RV 209
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; DEX, dexamethasone; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; MPR, melphalan, prednisone, lenalidomide; PD, progressive disease.

				1. McCarthy PL, et al. N Engl J Med 2012;366:1770–81; 2. Attal M, et al. N Engl J Med 2012;366:1782–91; 3. Palumbo A, et al. N Engl J Med 2014;371:895–905.
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					Study Conduct

				

				
					CALGB 1001041

				

				
					IFM 2005-022

				

				
					GIMEMA RV 2093

				

				
					Enrollment Period

				

				
					April 2005 to July 2009

				

				
					July 2006 to August 2008

				

				
					November 2007 to July 2009

				

				
					Study Blinding

				

				
					Double-blind

				

				
					Double-blind

				

				
					Open-label

				

				
					Randomization 

				

				
					Randomized (1:1) post-ASCT, with lenalidomide maintenance or placebo started immediately after randomization

				

				
					Randomized (1:1) post-ASCT, with 2 cycles of lenalidomide consolidation received by both treatment arms before either lenalidomide maintenance or placebo

				

				
					2x2 design at enrollment, before induction

					Randomized in 1:1:1:1 ratio to 1 of 4 arms:

					A1: MPR/no maintenanceA2: MPR/lenalidomideB1: MEL200 (ASCT)/no maintenanceB2: MEL200 (ASCT)/lenalidomide

				

				
					Post-ASCT Consolidation

				

				
					Consolidation (lenalidomide, 2 cycles, 25mg/day for 21/28 days) for both study arms

				

				
					Stratification Factors

				

				
					1. β2M

					2. Prior therapy with thalidomide

					3. Prior therapy with lenalidomide

				

				
					1. β2M

					2. Presence of del 13

					3. Response to last ASCT

				

				
					1. ISS stage (stage I or II vs stage III)

					2. Age (≤60 years vs 61–65 years)

				

				
					Interim Analysis/Unblinding

				

				
					Study unblinded on December 17 2009 following an interim analysis crossing the prespecified superiority boundary for PFS

				

				
					Study unblinded on July 7 2010 following an interim analysis crossing the prespecified superiority boundary for PFS

				

				
					Study completed as originally planned

				

				
					Crossover

				

				
					86 of 128 (67%) placebo patients crossed over to receive lenalidomide

				

				
					Patients remained in original treatment arms

				

				
					Study Status/Follow-up

				

				
					Treatment ongoing for patients without PD. Patients who have discontinued treatment continue to be followed for progression, second-line therapy, survival, and SPMs

				

				
					Lenalidomide treatment discontinued: January 2011 as a safety measure, after observing an imbalance of SPMs in the lenalidomide arm. All patients continue to be followed for progression, second-line therapy, survival, and SPMs

				

				
					Treatment ongoing for patients without PD. Patients who have discontinued treatment continue to be followed for progression, second-line therapy, survival, and SPMs

				

			

		

		
			
				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; del 13, deletion in chromosome 13; CALGB, Cancer and Leukemia Group B; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; IFM, Intergroupe Francophone du Myélome; ISS, International Staging System; MPR, melphalan, prednisone, and lenalidomide; MEL200, melphalan 200mg/m2; PD, progressive disease; PFS, progression-free survival; SPM, second primary malignancy; vs, versus. 

				1. McCarthy PL, et al. N Engl J Med 2012;366:1770–81; 2. Attal M, et al. N Engl J Med 2012;366:1782–91; 3. Palumbo A, et al. N Engl J Med 2014;371:895–905.
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					Study Identifier

				

				
					Study code: CALGB 100104 (RV-MM-CALGB-011)

				

				
					Location

				

				
					Country: USA

				

				
					Patient Recruitment

					Study Status

					Enrollment Total

				

				
					Patient recruitment: April 2005 to July 2009

					Study unblinded: December 17 2009 following central review of an interim analysis that showed a significant PFS advantage in the lenalidomide group crossing the superiority boundary; crossover before PD was allowed

					Study ongoing: Treatment ongoing for patients without PD. Patients who have discontinued continue to be followed for progression, second-line therapy, survival, and SPMs.

					Registered: 568

					ITT: 460; Lenalidomide: 231; Placebo: 229

				

				
					Study Design

				

				
					Phase III, multicenter, randomized, double-blind, placebo-controlled study. Patients were enrolled before ASCT (post-induction) and randomized after ASCT (1:1) to 2 arms for maintenance therapy:

					1. Lenalidomide 

					2. Placebo 

					Randomization stratified by: 

					1. β2M 

					2. Prior therapy with thalidomide 

					3. Prior therapy with lenalidomide 

					Recommended interval from ASCT to start of maintenance: ~3.5 months (90 to 100 days)

				

				
					Test Product(s) 

					Route of Administration

				

				
					Maintenance: 28-day cycles of lenalidomide 10mg p.o. or placebo, q.d. on Days 1–28 per cycle. Dose of lenalidomide was to be increased to 15mg q.d. after 3 months, if no dose-limiting toxicity was experienced

				

				
					Treatment Duration

				

				
					Treatment until PD, or patient withdrawal for another reason

				

				
					Key Inclusion Criteria

				

				
					Patients with active MM (DS stage ≥1) and at least stable disease to ≥2 months of any induction therapy; duration of induction 2–12 months; no PD post-ASCT; ECOG PS score of 0 or 1 at screening; patients 18–70 years of age

				

				
					Primary Endpoint

				

				
					TTP (=PFS): Defined as time from transplant until the date of (protocol defined) PD or death due to any cause

				

				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; CALGB, Cancer and Leukemia Group B; DS, Durie-Salmon; ECOG PS, Eastern Cooperative Oncology Group performance status; ITT, intent-to-treat; MM, multiple myeloma; PD, progressive disease; PFS, progression-free survival; p.o., by mouth; q.d., every day; SPM, second primary malignancy; TTP, time to progression.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81; Protocol for: McCarthy PL, et al. N Engl J Med 2012;366:1770–81. Available at: www.nejm.org.
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				Study Overview: CALGB 100104 Lenalidomide after stem-cell transplantation for Multiple Myeloma (NCT00104101)
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				Primary endpoint: TTP (time from ASCT to PD/death)

				Secondary endpoints: OS, post-ASCT response, long-term LEN feasibility

			

		

		
			
				*All patients received thromboprophylaxis; †LEN dose adjustments between 5–15mg permitted.

				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; CALGB, Cancer and Leukemia Group B; CR, complete response; LEN, lenalidomide; MEL200, melphalan 200mg/m2; MR, minimal response; OS, overall survival; PD, progressive disease; PR, partial response; R, randomization; SD, stable disease; THAL, thalidomide; TTP, time to progression; Tx, treatment.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				CALGB 100104: study design and endpoints
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				Initial analysis:

				Data cut-off date: December 17, 2009

				The study was unblinded because of overwhelming evidence favoring LEN

				86 of 128 (67%) eligible placebo patients crossed over to receive LEN

				Median follow-up: 18 months

				Long-term analysis:

				Data cut-off date: October 31, 2011

				Median follow-up: 34 months

			

		

		
			
				CALGB, Cancer and Leukemia Group B; LEN, lenalidomide.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				Patient characteristics were well balanced

				
					Characteristic

				

				
					LEN (n=231)

				

				
					Placebo (n=229)

				

				
					Median age, years (range)

				

				
					59 (29–71)

				

				
					58 (40–71)

				

				
					Male gender, %

				

				
					52

				

				
					56

				

				
					β2M ≤2.5mg/L/>2.5mg/L/missing,%

				

				
					74/22/5

				

				
					71/24/5

				

				
					ISS stage I/II/III/missing, %

				

				
					77/5/2/17

				

				
					74/7/1/17

				

				
					Induction, BORT/LEN/THAL-containing,* %

				

				
					42/34/44

				

				
					40/35/45

				

				
					Response at day 100 post-ASCT, n (%)

					 Complete response

					 Partial response

					 Marginal response

					 Stable disease

				

				
					67 (29)

					115 (50)

					11 (5)

					38 (16)

				

				
					79 (34)

					109 (48)

					5 (2)

					32 (14)

				

			

		

		
			
				CALGB 100104: Patient Characteristics
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				*Patients could have received induction therapies containing a combination of these agents.

				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; BORT, bortezomib; CALGB, Cancer and Leukemia Group B; ISS, International Staging System; LEN, lenalidomide; THAL, thalidomide.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; HR, hazard ratio; LEN, lenalidomide; PBO, placebo; TTP, time to progression.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				LEN maintenance significantly prolonged median TTP versus placebo
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; Ind, induction; Maint., maintenance; LEN, lenalidomide; PBO, placebo; TTP, time to progression.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				LEN induction prior to ASCT followed by LEN maintenance resulted in longer median TTP versus other induction/maintenance combinations

			

		

		
			
				CALGB 100104: Time to Progression by LEN Induction
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; CR, complete response; LEN, lenalidomide; PBO, placebo; TTP, time to progression.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				LEN maintenance improved TTP regardless of response

			

		

		
			
				CALGB 100104: Time to Progression by complete Response Status
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				β2M, β2 microglobulin; CALGB, Cancer and Leukemia Group B; CI, confidence interval; CR, complete response; HR, hazard ratio; LEN, lenalidomide; OS, overall survival; THAL, thalidomide.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				Patients who received LEN induction and maintenance demonstrated the greatest OS benefit

			

		

		
			
				CALGB 100104: Overall Survival by Stratification Factors
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; HR, hazard ratio; LEN, lenalidomide; N/A, not applicable; OS, overall survival; PBO, placebo.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.

			

		

		
			[image: ]
		

		
			
				LEN maintenance significantly prolonged OS versus placebo

			

		

		
			
				CALGB 100104: Overall Survival
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; HR, hazard ratio; LEN, lenalidomide; NR, not reported; OS, overall survival; PBO, placebo.

				Holstein SA. ASCO 2015 [poster presentation]. 

			

		

		
			[image: ]
		

		
			
				LEN maintenance significantly improved TTP and OS

			

		

		
			
				The median follow up for OS is 65 months

			

		

		
			
				CALGB 100104: Time to Progression and Overall Survival 
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				More hematologic grade 3–4 AEs were reported in the LEN arm versus placebo (p<0.001)

				However, discontinuation due to AEs was infrequent for patients in the LEN (10%) and PBO (1%) arms

				
					Grade 3–4 Hematologic AEs,† n (%)

				

				
					LEN (n=231)

				

				
					PBO (n=229)

				

				
					p Value

				

				
					Any

				

				
					110 (48)

				

				
					39 (17)

				

				
					<0.001

				

				
					Neutropenia

					 Febrile neutropenia

				

				
					104 (45)

					13 (6)

				

				
					34 (15)

					3 (1)

				

				
					0.001

					0.019

				

				
					Thrombocytopenia

				

				
					32 (14)

				

				
					11 (5)

				

				
					0.001

				

				
					Lymphopenia

				

				
					16 (7)

				

				
					4 (2)

				

				
					0.01

				

				
					Anemia

				

				
					11 (5)

				

				
					1 (<1)

				

				
					0.006

				

				
					Leukocytopenia

				

				
					27 (12)

				

				
					8 (3)

				

				
					0.001

				

			

		

		
			
				CALGB 100104: Adverse Events*
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				*Through February 2012; †Occurring five times more in either study group.

				AE, adverse event; CALGB, Cancer and Leukemia Group B; LEN, lenalidomide; PBO, placebo.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				ASCT, autologous stem cell transplantation; CALGB, Cancer and Leukemia Group B; EFS, event-free survival; HR, hazard ratio; LEN, lenalidomide; PBO, placebo; PD, progressive disease; SPM, second primary malignancy.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.
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				EFS analysis (time to SPM, PD, or death) demonstrated a positive benefit-risk profile for LEN maintenance despite higher SPM incidence

				Hematologic SPM: 8 (LEN; 3.5%) vs 1 (PBO; 0.4%)

				Solid-tumor SPM: 10 (LEN; 4.3%) vs 5 (PBO; 2.2%)

			

		

		
			
				CALGB 100104: Event-Free survival and Second Primary Malignancy
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				ASCT, autologous stem cell transplantation; LEN, lenalidomide; PBO, placebo; SPM, second primary malignancies.

				Holstein SA. ASCO 2015 [poster presentation]. 
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				CALGB 100104: Second Primary Malignancy

				Cumulative incidence risk of death from SPM versus death from myeloma
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				LEN maintenance significantly increased median TTP versus PBO

				At unblinding: 39 vs 21 months (HR=0.37; p<0.001)

				Long-term: 46 vs 27 months (HR=0.48; p<0.001)

				LEN maintenance significantly increased OS despite patient crossover 

				At unblinding (LEN vs PBO): 13 vs 24 deaths (HR=0.52; p=0.05)

				Long-term: 35 vs 53 deaths (HR=0.62; p<0.03)

				Greatest TTP and OS benefits observed in patients that received LEN maintenance after LEN-based induction therapy

				LEN maintenance was well-tolerated over long-term administration, with infrequent discontinuation due to AEs (10%)

				A greater number of SPM were observed with LEN maintenance (7.8%) vs PBO (2.6%)

				Benefits of LEN maintenance outweigh the risk of SPM

			

		

		
			
				AE, adverse event; CALGB, Cancer and Leukemia Group B; HR, hazard ratio; LEN, lenalidomide; OS, overall survival; PBO, placebo; SPM, second primary malignancy; TTP, time to progression.

				McCarthy PL, et al. N Engl J Med 2012;366:1770–81.

			

		

		
			
				CALGB 100104: Authors’ Conclusions
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				Study Overview: IFM 2005-02

				Lenalidomide Maintenance after stem-cell transplantation for multiple Myeloma (NCT00430365)

			

		

		
			[image: ]
		

		
			
				
					Study Identifier

				

				
					Study code: IFM 2005-02 (RV-MM-IFM-101)

				

				
					Location

				

				
					Countries: France, Belgium, and Switzerland

				

				
					Patient Recruitment

					Study Status

					Enrollment Total

				

				
					Patient recruitment: July 2006 to August 2008

					Study unblinded: July 7 2010 following central review of an interim analysis that showed a significant PFS advantage in the lenalidomide group crossing the superiority boundary. Patients continued treatment as assigned without crossover before PD

					Lenalidomide treatment discontinued: January 2011 as a safety measure, after observing an imbalance of SPMs in the lenalidomide arm

					Study ongoing: All patients continue to be followed for progression, second-line therapy, survival, and SPMs

					ITT: 614; Lenalidomide: 307; Placebo: 307

				

				
					Study Design

				

				
					Phase 3, multicenter, randomized, double-blind, placebo-controlled study. Patients included after ASCT and randomized (1:1) to 2 arms:

					1. Lenalidomide consolidation/placebo maintenance

					2. Lenalidomide consolidation/lenalidomide maintenance

					Randomization stratified by:

					1. β2M 

					2. Presence of del 13 

					3. Response to last ASCT

					Recommended interval from ASCT to start of therapy: ≤6 months

				

				
					Test Product(s) 

					Route of Administration

				

				
					Consolidation: 2x28-day cycles of lenalidomide 25mg p.o. on Days 1–21 per cycle

					Maintenance: 28-day cycles of lenalidomide 10mg p.o. or placebo, q.d. on Days 1–28 per cycle. Dose of lenalidomide was to be increased to 15mg q.d. after 3 months, if no dose-limiting toxicity was experienced

				

				
					Treatment Duration

				

				
					Consolidation: 2x28-day cycles 

					Maintenance: Treatment until PD, death, or patient withdrawal 

				

				
					Key Inclusion Criteria

				

				
					Symptomatic NDMM (DS stage ≥2 or DS stage 1 with bone disease); induction 4–6 months (standard induction ± DCEP); intention of prior induction and (1 or 2) HDM/ASCT was to achieve a VGPR; within 6 months after ASCT if no signs of PD; good PS; patients 18 to <65 years of age at diagnosis

				

				
					Primary Endpoint

				

				
					PFS: Defined as time from randomization to the date of PD or death due to any cause

				

				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; DCEP, dexamethasone, cyclophosphamide, etoposide, and cisplatin; del 13, deletion in chromosome 13; DS, Durie-Salmon; HDM, high-dose melphalan; IFM, Intergroupe Francophone du Myelome; ITT, intent-to-treat; NDMM, newly diagnosed multiple myeloma; PD, progressive disease; PFS, progression-free survival; p.o., by mouth; PS, performance status; q.d., every day; SPM, second primary malignancy; VGPR, very good partial response.

				Attal M, et al. N Engl J Med 2012;366:1782–91; Protocol for: Attal M, et al. N Engl J Med 2012;366:1782–91. Available at: www.nejm.org.
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				Primary endpoint: PFS

				Secondary endpoints: response rate, EFS, OS

				Approximately 60% of patients came from study IFM 2005-01

			

		

		
			
				*As measured by FISH; †Consolidation phase added at first protocol amendment (Sept 2006).

				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; del, deletion; EFS, event-free survival; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; NDMM, newly diagnosed multiple myeloma; OS, overall survival; PFS, progression-free survival; R, randomization; SD, stable disease; VGPR, very good partial response.

				Attal M, et al. N Engl J Med 2012;366:1782–91.
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				IFM 2005-02: Study Design and Endpoints
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				Initial analysis:

				Data cut-off date: July 7, 2010

				The study was unblinded because of overwhelming evidence favoring LEN; patients remained in original treatment arms with no crossover allowed

				Median follow-up: 30 months

				Long-term analysis:

				DMC recommended stopping LEN because of an imbalance of SPMs (January 2011; median time on therapy, 2 years)

				Data cut-off date: October 1, 2011

				Median follow-up: 45 months

			

		

		
			
				DMC, data monitoring committee; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; SPM, second primary malignancy.

				Attal M, et al. N Engl J Med 2012;366:1782–91.

			

		

		
			
				IFM 2005-02: Follow-Up
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				Patient characteristics were generally well balanced

				There was an imbalance of patients with t(4;14) or del(17) in the LEN arm

				
					Characteristic

				

				
					LEN (n=307)

				

				
					Placebo (n=307)

				

				
					Median age, years (range)

				

				
					55 (22–67)

				

				
					55 (32–66)

				

				
					β2-microglobulin ≤3mg/L/>3mg/L, %

				

				
					45/55

				

				
					45/55

				

				
					ISS stage I/II/III

				

				
					43/35/22

				

				
					49/36/15

				

				
					Induction, VAD/VD/Others/DCEP,* %

				

				
					46/46/8/26

				

				
					51/44/5/24

				

				
					Post-ASCT response ≥VGPR/<VGPR, %

				

				
					63/37

				

				
					57/43

				

				
					ASCT number, 1/2, %

				

				
					79/21

				

				
					79/21

				

				
					Cytogenetic abnormalities, n/evaluable

					 Del(13)

					 t(4;14)

					 Del(17)

					 t(4;14) or Del(17)

				

				
					114/275

					26/255

					30/265

					52/255

				

				
					116/283

					12/252

					19/269

					29/253

				

			

		

		
			
				IFM 2005-02: Patient Characteristics
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				*DCEP used to reinforce induction therapy.

				ASCT, autologous stem cell transplantation; DCEP, dexamethasone, cyclophosphamide, etoposide, cisplatinum; del, deletion; IFM, Intergroupe Francophone du Myélome; ISS, International Staging System; LEN, lenalidomide; t, translocation; VAD, vincristine, doxorubicin, dexamethasone; VD, bortezomib, dexamethasone; VGPR, very good partial response.

				Attal M, et al. N Engl J Med 2012;366:1782–91.
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				ASCT, autologous stem cell transplantation; β2M, β2 microglobulin; del, deletion; HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; PBO, placebo; PFS, progression-free survival; VGPR, very good partial response.

				Attal M, et al. N Engl J Med 2012;366:1782–91.
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				LEN maintenance significantly prolonged median PFS versus placebo

				PFS improvement observed across all stratified patient subgroups (β2M, del(13q), ≥VGPR post-ASCT)

			

		

		
			
				IFM 2005-02: Progression-Free Survival
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				HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; N/A, not applicable; OS, overall survival; PBO, placebo.

				Attal M, et al. N Engl J Med 2012;366:1782–91.

			

		

		
			[image: ]
		

		
			
				With a median follow-up of 45 months, no differences in OS have been observed across treatment arms

				4-year OS (post-randomization): 73% (LEN) vs 75% (placebo)

			

		

		
			
				IFM 2005-02: Overall Survival
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				HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; PBO, placebo; PFS, progression-free survival; PR, partial response; SD, stable disease; VGPR, very good partial response.

				Attal M, et al. Blood 2010;116:141 (oral presentation).
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				A PFS benefit for LEN maintenance was observed regardless of response

			

		

		
			
				IFM 2005-02: Progression-Free Survival by Pre-Consolidation Response
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				CR, complete response; HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; PBO, placebo; PFS, progression-free survival.

				Attal M, et al. Blood 2010;116:141 (oral presentation).
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				The greatest PFS benefit was observed in patients achieving a CR

			

		

		
			
				IFM 2005-02: progression-free survival by Pre-Consolidation Response
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				Peripheral neuropathy was rare (1% grade 3–4 for LEN and placebo)

				Only 1% of patients in the LEN arm reported grade 3–4 febrile neutropenia

				Incidence of grade 3–4 DVT was low: 2% (LEN) vs 1% (placebo)

				Discontinuation due to AE: 27% (LEN) and 15% (placebo)

				
					Grade 3–4 AEs Occurring in ≥5% Patients, n (%)

				

				
					LEN (n=306)

				

				
					PBO (n=302)

				

				
					Hematologic

					 Neutropenia

					 Thrombocytopenia

				

				
					179 (58)†

					157 (51)

					44 (14)

				

				
					68 (22)

					53 (18)

					20 (7)

				

				
					Non-hematologic

					 Infections

					 Fatigue

				

				
					NR

					41 (13)

					15 (5)

				

				
					NR

					15 (5)

					6 (2)

				

			

		

		
			
				IFM 2005-02: Post-Randomization* Adverse Events
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				*Data as of study unblinding (July 2010); includes AEs reported as a result of both consolidation and maintenance; †p<0.001 vs placebo.

				AE, adverse event; DVT, deep-vein thrombosis; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; NR, not reported; PBO, placebo.

				Attal M, et al. N Engl J Med 2012;366:1782–91.

			

		

	
		
			[image: ]
		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

			

		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

				

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

				

			

		

		
			[image: ]
		

		
			
				Confidential – For Celgene internal use only

			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				*Data as of October 2011, including events during consolidation and maintenance.

				EFS, event-free survival; HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; PBO, placebo; PD, progressive disease; SPM: second primary malignancy.

				Attal M, et al. N Engl J Med 2012;366:1782–91.
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				EFS analysis (time to SPM, PD, or death) demonstrated a positive benefit-risk profile for LEN maintenance despite higher SPM incidence

				Hematologic SPM: 13 (LEN) vs 5 (placebo)

				Solid-tumor SPM: 10 (LEN) vs 4 (placebo)

			

		

		
			
				IFM 2005-02: Event-Free Survival and Second Primary Malignancy*
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				LEN maintenance significantly increased PFS versus PBO

				Median 41 vs 23 months (HR=0.50; p<0.001)

				LEN maintenance increased PFS across all stratified subgroups

				Median 3-year PFS: 59% vs 35%

				At the 2011 cut-off, no differences in OS were reported between the LEN and PBO arms

				4-year OS: 73% (LEN) vs 75% (PBO) [HR=1.06; p=0.70]

				AEs observed in the LEN maintenance were consistent to previous reports

				Incidence of grade 3–4 DVT, febrile neutropenia, and peripheral neuropathy occurred in <3% of patients

				These data support the use of LEN maintenance therapy after high-dose chemotherapy and autologous hematopoietic stem-cell transplantation in patients with myeloma, but the impressive benefits must be weighed against the increased risks

			

		

		
			
				IFM 2005-02: Authors’ Conclusions
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				AEs, adverse events; DVT, deep-vein thrombosis; HR, hazard ratio; IFM, Intergroupe Francophone du Myélome; LEN, lenalidomide; OS, overall survival; PBO, placebo; PFS, progression-free survival.

				Attal M, et al. N Engl J Med 2012;366:1782–91.
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				Study Overview: GIMEMA RV 209

				Autologous TRansplantation and Maintenance Therapy in Multiple Myeloma (NCT00551928)
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					Study Identifier

				

				
					Study code: GIMEMA (RV-MM-PI-209)

				

				
					Location

				

				
					Countries: Italy and Israel

				

				
					Patient Recruitment

					Study Status

					Enrollment Total

				

				
					Patient recruitment: November 2007 to July 2009

					Study ongoing: Treatment ongoing for patients without PD. Patients who have discontinued study treatment continue to be followed for progression, second-line therapy, survival, and SPMs. No change in no-therapy arm after final analysis

					ITT maintenance post-ASCT: 135; Maintenance: 67; No maintenance: 68

				

				
					Study Design

				

				
					Phase 3, multicenter, randomized, open-label, 2x2 factorial, controlled study. All patients received Rd induction, followed by their assigned ASCT or intensified induction and maintenance regimen. 2x2 randomization was performed at enrollment. Patients were randomly assigned in a 1:1:1:1 ratio to 1 of the 4 groups

					A1: MPR/no maintenance

					A2: MPR/lenalidomide

					B1: MEL200 (ASCT)/no maintenance

					B2: MEL200 (ASCT)/lenalidomide

					Randomization codes were concealed until the patient reached the next phase of the study

					Randomization stratified by:

					1. ISS stage 

					2. Age 

					Recommended interval from ASCT to start of maintenance: 2–3 months

				

				
					Test Product(s) 

					Route of Administration

				

				
					Induction: 4x28-day cycles of Rd: Lenalidomide 25mg p.o. on Days 1–21 per cycleDexamethasone 40mg p.o. on Days 1, 8, 15, and 22

					ASCT/intensified induction: MPR: 6x28-day cycles: Melphalan 0.18mg/kg p.o. on Days 1–4 per cyclePrednisone 2mg/kg p.o. on Days 1–4 per cycleLenalidomide 10mg p.o. on Days 1–21 per cycle, or MEL200: Melphalan 200mg/m2 i.v. followed by ASCT (to be repeated after 4 months if patient did not achieve a near VGPR response after first ASCT)

					Maintenance: No therapy or 28-day cycles of lenalidomide 10mg p.o. on Days 1–21 per cycle

				

				
					Treatment Duration

				

				
					Induction: 4x28-day cycles 

					ASCT or intensified induction: MPR: 6x28-day cycles; MEL200: ~4 months or repeated

					Maintenance: Treatment until PD, death, or development of unacceptable adverse effects

				

				
					Key Inclusion Criteria

				

				
					Patients with symptomatic NDMM; Karnofsky PS score ≥60%; age ≤65 years

				

				
					Primary Endpoint

				

				
					PFS (MPR vs HDM/ASCT): Defined as time from start of treatment to the date of PD or death from any cause

				

				ASCT, autologous stem cell transplantation; GIMEMA, Gruppo Italiano Malattie Ematologiche dell'Adulto; HDM, high-dose melphalan; ISS, International Staging System; ITT, intent-to-treat; i.v., intravenous; MEL200, melphalan 200mg/m2; MPR, melphalan; NDMM, newly diagnosed multiple myeloma; PD, progressive disease; PFS, progression-free survival; p.o., by mouth; PS, performance status; Rd, lenalidomide + low-dose dexamethasone; SPM, second primary malignancy; VGPR, very good partial response.

				Palumbo A, et al. N Engl J Med 2014;371:895–905; Protocol for: Palumbo A, et al. N Engl J Med 2014;371:895–905. Available at: www.nejm.org.
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				Primary endpoint: PFS

				Secondary endpoints: OS, ORR, TTR, and safety

			

		

		
			
				*LEN + DEX (LEN: 25mg/day, Days 1–21; DEX: 40mg/day, Days 1, 8, 15, 22); †MPR vs MEL200x2; R maintenance vs no maintenance; Antithrombotic substudy: Aspirin vs low molecular weight heparin; ‡Both randomizations were performed at start but physician and patient were blinded to second randomization until completion of consolidation; §One course MEL200 if patient achieves VGPR after cycle 1. 

				CYCLO, cyclophosphamide; G-CSF, granulocyte colony stimulating factor; GIMEMA, Gruppo Italiano Malattie Ematologiche dell'Adulto; LEN, lenalidomide; MEL200x2, melphalan 200mg/m2 and tandem autologous stem cell transplantation; MPR, melphalan, prednisone, and lenalidomide; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; R, randomization; TTR, time to response.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				GIMEMA RV 209: Study Design and Endpoints
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				Initial analysis:

				Performed after at least 190 patients across all treatment arms have developed disease progression or died (ie, PFS)

				Final analysis: 

				Performed after all patients have completed 4 years or died/lost to follow-up before 4 years 

			

		

		
			
				GIMEMA RV 209: Follow-Up
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				GIMEMA, Gruppo Italiano Malattie Ematologiche dell'Adulto; PFS, progression-free survival.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				Characteristics were well-balanced across the arms

				
					Induction

				

				
					Consolidation

				

				
					Maintenance

				

				
					Characteristic

				

				
					LEN + DEX (N=402)

				

				
					MEL200x2 (n=141)

				

				
					MPR (n=132)

				

				
					Maint. (n=126)

				

				
					No Maint. (n=125)

				

				
					Median age, years (IQR)

				

				
					58 (52–62)

				

				
					57 (50–61)

				

				
					57 (51–61)

				

				
					57 (50–61)

				

				
					57 (50–61)

				

				
					Male (%)

				

				
					54.5

				

				
					57.4

				

				
					60.6

				

				
					54.8

				

				
					54.4

				

				
					ISS I/II/III, %

				

				
					48/29/24

				

				
					53/30/16

				

				
					50/28/22

				

				
					55/29/17

				

				
					51/30/19

				

				
					Median Cr, mg/dL (IQR)

				

				
					0.9 (0.8–1.1)

				

				
					0.9 (0.7–1)*

				

				
					0.9 (0.8–1.1)*

				

				
					0.9 (0.7–1)

				

				
					0.9 (0.7–1.1)

				

				
					Cytogenetics, n (%)

					 del(17p)

					 t(4;14)

					 del(13q)

					 t(11;14)

					 Missing data, n (%)

				

				
					42 (14.4)

					42 (14.4)

					148 (50.9)

					70 (24.1)

					111 (27.6)

				

				
					11 (11.1)

					17 (17.2)

					51 (51.5)

					25 (25.3)

					42 (29.8)

				

				
					13 (13.0)

					13 (13.0)

					57 (57.0)

					20 (20.0)

					32 (24.2)

				

				
					9 (9.6)

					16 (17.0)

					47 (50.0)

					18 (19.1)

					32 (25.4)

				

				
					11 (12.2)

					12 (13.3)

					46 (51.1)

					20 (22.2)

					35 (28.0)

				

				
					Median follow-up from consolidation (months)

				

				
					44.0

				

				
					43.3

				

				
					44.5

				

				
					–

				

				
					–

				

				
					Median follow-up from maintenance (months)

				

				
					38.8

				

				
					–

				

				
					–

				

				
					38.9

				

				
					38.6

				

				
					Median duration of consolidation (months)

				

				
					5.9

				

				
					4.9

				

				
					5.9

				

				
					–

				

				
					–

				

			

		

		
			
				GIMEMA RV 209: Patient Characteristics
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				*p<0.05 (test based on patients with non-missing data).

				Cr, creatinine; del, deletion; DEX, dexamethasone; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; IQR, interquartile range; ISS, International Staging System; LEN, lenalidomide; Maint., maintenance; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; t, translocation.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; LEN, lenalidomide; maint., maintenance; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; MPR-R, melphalan-prednisone-lenalidomide induction followed by lenalidomide maintenance; PFS, progression-free survival.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				GIMEMA RV 209: progression-free survival From Diagnosis
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				GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; LEN, lenalidomide; maint., maintenance; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; MPR-R, melphalan-prednisone-lenalidomide induction followed by lenalidomide maintenance; OS, overall survival.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				GIMEMA RV 209: Overall Survival From Diagnosis
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				ASCT, autologous stem cell transplantation; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; HDT, high-dose therapy; HR, hazard ratio; LEN, lenalidomide; maint., maintenance; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; OS, overall survival; PFS, progression-free survival.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				HDT + ASCT significantly extended PFS and OS versus MPR

			

		

		
			
				GIMEMA RV 209: progression-free survival and Overall Survival From Consolidation
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				GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; HR, hazard ratio; LEN, lenalidomide; maint., maintenance; OS, overall survival; PFS, progression-free survival.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.
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				LEN maintenance significantly extended PFS with favorable OS versus no maintenance

			

		

		
			
				GIMEMA RV 209: progression-free survival and Overall Survival From Maintenance TREATMENT Initiation
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				*Assessed using International Uniform Response Criteria for multiple myeloma.

				CR, complete response; DEX, dexamethasone; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; LEN, lenalidomide; Maint., maintenance; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; ORR, overall response rate; PD, progressive disease; PR, partial response; SD, stable disease; VGPR, very good partial response.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.

			

		

		
			
				GIMEMA RV 209: Best Responses*
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					Best Response, n (%)

				

				
					Induction

				

				
					Consolidation

				

				
					Maintenance

				

				
					LEN + DEX

					(n=399)

				

				
					MEL200x2

					(n=141)

				

				
					MPR

					(n=132)

				

				
					Maint.

					(n=116)

				

				
					No Maint.

					(n=115)

				

				
					ORR

					 CR

					 VGPR

					 PR

				

				
					302 (75.7)

					30 (7.5)

					114 (28.6)

					158 (39.6)

				

				
					131 (92.9)

					33 (23.4)

					50 (35.5)

					48 (34.0)

				

				
					120 (90.9)

					24 (18.2)

					59 (44.7)

					37 (28.0)

				

				
					100 (86.2)

					40 (34.5)

					32 (27.6)

					28 (24.1)

				

				
					95 (82.6)

					33 (28.7)

					27 (23.5)

					35 (30.4)

				

				
					SD

				

				
					78 (19.5)

				

				
					9 (6.4)

				

				
					10 (7.6)

				

				
					8 (6.9)

				

				
					12 (10.4)

				

				
					PD

				

				
					6 (1.5)

				

				
					1 (0.7)

				

				
					2 (1.5)

				

				
					7 (6.0)

				

				
					7 (6.1)

				

				
					Not evaluable

				

				
					13 (3.3)

				

				
					0

				

				
					0

				

				
					0

				

				
					1 (0.9)
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				– Indicates <2% in the group concerned.

				*Included mucositis, nausea, vomiting, diarrhea, and constipation; †Included pneumonia, bronchitis, sepsis, herpes zoster, gastrointestinal tract infection, influenza, cytomegalovirus infection, febrile neutropenia, and Clostridium difficile infection; ‡Included fatigue and fever of unknown origin; §Included skin rash; ¶Included deep vein thrombosis, phlebitis, and pulmonary thromboembolic events; **Included lung, prostate, breast, bladder, colon, and biliary tract cancer and myelodysplasia.

				AE, adverse event; DEX, dexamethasone; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; LEN, lenalidomide; MEL200x2, tandem melphalan 200mg/m2; Maint., maintenance; MPR, melphalan, prednisone, lenalidomide; SPM, second primary malignancy; Tx, treatment.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.

			

		

		
			
				GIMEMA RV 209: Tolerability
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					Grade 3–4 AEs Occurring in ≥2% of Patients in Safety Population, n (%)

				

				
					Induction

				

				
					Consolidation

				

				
					Maintenance

				

				
					LEN + DEX (n=399)

				

				
					MEL200x2 (n=141)

				

				
					MPR (n=132)

				

				
					Maint. (n=116)

				

				
					No Maint. (n=115)

				

				
					Hematologic AEs

					 Neutropenia

					 Thrombocytopenia

					 Anemia 

				

				
					34 (8.5)

					12 (3.0)

					25 (6.3)

				

				
					133 (94.3)

					132 (93.6)

					32 (22.7)

				

				
					68 (51.5)

					11 (8.3)

					2 (1.5)

				

				
					27 (23.3)

					5 (4.3)

					2 (1.7)

				

				
					0

					0

					0

				

				
					Non-hematologic AEs

					 Gastrointestinal*

					 Infection†

					 Systemic‡

					 Dermatologic§

					 Vascular¶

				

				
					7 (1.8)

					24 (6.0)

					10 (2.5)

					19 (4.8)

					8 (2.0)

				

				
					26 (18.4)

					23 (16.3)

					18 (12.8)

					–

					1 (0.7)

				

				
					0

					1 (0.8)

					2 (1.5)

					–

					2 (1.5)

				

				
					–

					7 (6.0)

					–

					5 (4.3)

					2 (1.7)

				

				
					–

					2 (1.7)

					–

					0

					0

				

				
					SPM**

				

				
					1 (0.3)

				

				
					0

				

				
					0

				

				
					5 (4.3)

				

				
					5 (4.3)

				

				
					Tx interruption not due to disease

					 Consent withdrawal

					 AEs

					 Investigator decision

				

				
					13 (3.3)

					16 (4.0)

					21 (5.3)

				

				
					8 (5.7)

					1 (0.7)

					4 (2.8)

				

				
					1 (0.8)

					4 (3.0)

					0

				

				
					6 (5.2)

					6 (5.2)

					3 (2.6)

				

				
					0

					0

					0
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				GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.

			

		

		
			
				GIMEMA RV 209: Discontinuation During LENALIDOMIDE Maintenance
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					Reason for Discontinuation, n (%)

				

				
					N=116

				

				
					Progressive disease

				

				
					53 (45.7)

				

				
					Adverse events

				

				
					6 (5.2)

				

				
					Consent withdrawn

				

				
					6 (5.2)

				

				
					Medical decision

				

				
					4 (3.4)

				

				
					Lost to follow-up

				

				
					1 (0.9)

				

				
					Non-compliance

				

				
					1 (0.9)
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				MEL200x2 consolidation significantly prolonged PFS (HR=0.44) and OS (HR=0.55) versus MPR in NDMM patients

				Maintenance Tx with LEN significantly increased median PFS versus no maintenance Tx (HR=0.47, p<0.001) but the 3-year OS was not significantly prolonged

				LEN maintenance reduced the risk of death (HR=0.64) versus no maintenance, but the reduction was not statistically significant (p=0.14)

				LEN maintenance was well tolerated but resulted in more grade 3–4 AEs versus no maintenance

				The SPM rate was low with no difference between Tx arms

				Taking into consideration all patients, the most effective Tx strategy was induction followed by MEL200x2 and LEN maintenance

				5-year PFS and OS rates were approximately 48% and 78%, respectively

				These results confirm a net clinical benefit of MEL200x2 as consolidation Tx and support the benefit of LEN maintenance

			

		

		
			
				AE, adverse event; GIMEMA, Gruppo Italiano Malattie Ematologiche dell’Adulto; HR, hazard ratio; LEN, lenalidomide; MEL200x2, tandem melphalan 200mg/m2; MPR, melphalan, prednisone, lenalidomide; OS, overall survival; PFS, progression-free survival; SPM, second primary malignancy; Tx, treatment.

				Palumbo A, et al. N Engl J Med 2014;371:895–905.

			

		

		
			
				GIMEMA RV 209: Authors’ Conclusions
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OEBPS/script/idGeneratedScript.js
function RegisterInteractiveHandlers() {
RegisterButtonEventHandlers();
ProcessAnimations();
ProcessMedia();
}
function ProcessMedia() {
var oFrame = document.getElementsByClassName("_idGenMedia");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-mediaOnPageLoadActions");
if(actions) {
var descendants = oFrame[i].getElementsByTagName('*');
for(var j = 0; j < descendants.length; j++) {
var e = descendants[j];
var tagName = e.tagName.toLowerCase();
if(tagName == 'video' || tagName == 'audio') {
if(e.paused) {
var selfContainerID = e.id;
eval(actions);
}
}
}
}
}
}
function ProcessAnimations() {
	var oFrame = document.getElementsByClassName("_idGenAnimation");
	for (var i = 0; i < oFrame.length; i++) {
		var actions = oFrame[i].getAttribute("data-animationOnPageLoadActions");
		if(actions) {
			var selfContainerID = oFrame[i].id
			eval(actions);
		}
		var cn = oFrame[i].className;
		if(cn.indexOf("_idGenCurrentState") != -1) {
			var actions = oFrame[i].getAttribute("data-animationOnStateLoadActions");
			if(actions) {
				var selfContainerID = oFrame[i].id
				eval(actions);
			}
		}
		actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
		if(actions) {
			oFrame[i].addEventListener("touchend", function(event) { onTouchEndForAnimations(this, event) }, false);
			oFrame[i].addEventListener("mouseup", function(event) { onMouseUpForAnimations(this, event) }, false);
		}
		actions = oFrame[i].getAttribute("data-animationOnSelfRolloverActions");
		if(actions) {
			oFrame[i].addEventListener("mouseover", function(event) { onMouseOverForAnimations(this, event) }, false);
		}
	}
	document.body.addEventListener("touchend", function(event) { onPageTouchEndForAnimations(this, event) }, false);
	document.body.addEventListener("mouseup", function(event) { onPageMouseUpForAnimations(this, event) }, false);
}
function onPageTouchEndForAnimations(element, event) {
var oFrame = document.getElementsByClassName("_idGenAnimation");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnPageClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
}
function onPageMouseUpForAnimations(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
var oFrame = document.getElementsByClassName("_idGenAnimation");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnPageClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
}
function onTouchEndForAnimations(element, event) {
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
event.preventDefault();
}
function onMouseUpForAnimations(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOverForAnimations(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
var animationClassName = element.getAttribute("data-idGenAnimationClass");
var cn = element.className;
if (cn.indexOf(animationClassName) != -1 ) {
return;
}
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfRolloverActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
event.preventDefault();
}
function RegisterButtonEventHandlers() {
var oFrame = document.getElementsByClassName("_idGenButton");
for (var i = 0; i < oFrame.length; i++) {
oFrame[i].addEventListener("touchstart", function(event) { onTouchStart(this, event) }, false);
oFrame[i].addEventListener("touchend", function(event) { onTouchEnd(this, event) }, false);
oFrame[i].addEventListener("mousedown", function(event) { onMouseDown(this, event) }, false);
oFrame[i].addEventListener("mouseup", function(event) { onMouseUp(this, event) }, false);
oFrame[i].addEventListener("mouseover", function(event) { onMouseOver(this, event) }, false);
oFrame[i].addEventListener("mouseout", function(event) { onMouseOut(this, event) }, false);
}
}
function hasAppearance(element, appearance) {
var childArray = element.children;
for(var i=0; i< childArray.length; i++) {
var cn = childArray[i].className;
if(cn.indexOf(appearance) != -1) {
return true;
}
}
return false;
}
function isDescendantOf(child, parent) {
var current = child;
while(current) {
if(current == parent)
return true;
current = current.parentNode;
}
return false;
}
function addClass(element,classname) { 
var cn = element.className;
if (cn.indexOf(classname) != -1 ) {
return;
}
if (cn != '') {
classname = ' ' + classname;
}
element.className = cn + classname;
}
function removeClass(element, classname) {
var cn = element.className;
var rxp = new RegExp("\\s?\\b" + classname + "\\b", "g");
cn = cn.replace(rxp, '');
element.className = cn;
}
function onMouseDown(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
if (hasAppearance(element, '_idGen-Appearance-Click')) {
addClass(element, '_idGenStateClick');
}
var actions = element.getAttribute("data-clickactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseUp(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-releaseactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOver(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
if (event.relatedTarget) {
if(isDescendantOf(event.relatedTarget, element)) return;
}
if (hasAppearance(element, '_idGen-Appearance-Rollover')) {
addClass(element, '_idGenStateHover');
}
var actions = element.getAttribute("data-rolloveractions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOut(element, event) {
var is_touch_device = 'ontouchstart' in document.documentElement;
if (is_touch_device) return;
if (event.relatedTarget) {
if(isDescendantOf(event.relatedTarget, element)) return;
}
removeClass(element, '_idGenStateHover');
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-rolloffactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onTouchStart(element, event) {
if (hasAppearance(element, '_idGen-Appearance-Click')) {
addClass(element, '_idGenStateClick');
}
var actions = element.getAttribute("data-clickactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onTouchEnd(element, event) {
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-releaseactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onHide(id) {
var element=document.getElementById(id);
if(element) {
handleMSOStateParentOfObject(element);
addClass(element, '_idGenStateHide');
}
}
function onShow(id) {
var element=document.getElementById(id);
if(element) {
handleMSOStateParentOfObject(element);
removeClass(element, '_idGenStateHide');
}
}
function handleMSOStateParentOfObject(element) {
var prev = element;
var parent = prev.parentNode;
var found;
while(parent && !found) {
var cn = parent.className;
if(cn && cn.indexOf('_idGenMSO') != -1)
found = true;
else
prev = parent;
parent = prev.parentNode;
}
if(found) {
var nextState = prev;
var mso_states = parent.children;
for (var i = 0, state; state = mso_states[i]; i++) {
var cn = state.className;
if (cn.indexOf('_idGenCurrentState') != -1 ) {
handleMediaInMSOState(state);
removeClass(state, '_idGenCurrentState');
addClass(state, '_idGenStateHide');
removeClass(nextState, '_idGenStateHide');
addClass(nextState, '_idGenCurrentState');
return;
}
}
}
}
function goToDestination(ref) {
window.location.href = ref;
}
function handleMediaInMSOState(element) {
/*This function is used to stop playing media present in current state when we move from current state to another state.*/
var descendants = element.getElementsByTagName('*');
for(var i = 0; i < descendants.length; i++) {
var e = descendants[i];
var tagName = e.tagName.toLowerCase();
if(tagName == 'video' || tagName == 'audio') {
if(!(e.paused)) {
e.currentTime = 0;
e.pause();
}
}
}
}
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