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Evolving Induction Treatment With R-CHOP + Novel Drugs
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Target Randomized 
Phase II/III Studies n R-CHOP ± Primary Endpoint 

Outcome

NF-kB PYRAMID2 399 Bortezomib No PFS improvement 
in non-GCB DLBCL

NF-kB REMoDL-B3 201 Bortezomib No PFS improvement 
in GCB/ABC DLBCL

CD20 GOYA4 1418 GA101-CHOP 
vs R-CHOP No PFS improvement

BTK PHOENIX5 838 Ibrutinib No EFS improvement 
in non-GCB DLBCL

Cereblon ROBUST 570 Lenalidomide Current study
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Evolving Induction Treatment With R-CHOP + Novel Drugs
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GOYA: PFS by Cell-of-Origin 
(Investigator Assessed)1
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Target Randomized 
Phase II/III Studies n R-CHOP ± Primary Endpoint 

Outcome

NF-kB PYRAMID2 399 Bortezomib No PFS improvement 
in non-GCB DLBCL

NF-kB REMoDL-B3 201 Bortezomib No PFS improvement 
in GCB/ABC DLBCL

CD20 GOYA1 1418 GA101-CHOP 
vs R-CHOP No PFS improvement

BTK PHOENIX4 838 Ibrutinib No EFS improvement 
in non-GCB DLBCL

Cereblon ROBUST 570 Lenalidomide Current study

§ ABC (vs GCB) subtype of DLBCL has inferior survival 
following R-CHOP or G-CHOP4



Mechanism-Based Rationale for Lenalidomide in DLBCL
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Rationale for Lenalidomide + R-CHOP (R2-CHOP) in DLBCL
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§ Single-agent lenalidomide was clinically active in 
patients with R/R DLBCL, especially non-GCB type1,2

§ Lenalidomide + R-CHOP (R2-CHOP) proof of concept 
studies in previously untreated DLBCL (FIL REAL07 
and Mayo Clinic MC078E)3,4

§ Cell-of-origin was evaluated by IHC

§ Lenalidomide dosing differences
§ REAL07: 15 mg/d, d1-14 + R-CHOP21
§ MC078E: 25 mg/d, d1-10 + R-CHOP21

R2-CHOP

R2-CHOP R2-CHOP

Matched standard R-CHOP

Lenalidomide 15 mg/d, d1-14 dose was selected 
for ROBUST based on benefit:risk considerations



ROBUST (DLC-002) Phase III Study Design
§ Multicenter, international, randomized, double-blind, placebo-controlled, phase III study in 257 global sites
§ Primary endpoint: PFS by central review (per 2014 IWG)1

§ PFS improvement from 24 mo with R-CHOP to 38 mo with R2-CHOP (192 events with 90% power; HR = 0.625)

§ Secondary endpoints: EFS (key secondary), OS, ORR, CR rate, DOR, and safety
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NCT02285062; EudraCT 2013-004054-21. 1. Cheson et al. J Clin Oncol. 2014;32:3059-3068.

Previously untreated, 
stage II-IV, CD20+

DLBCL
Select by GEP

NanoString

ABC
(N = 570)

R2-CHOP (n = 285)
Lenalidomide PO 15 mg, d1-14 + R-CHOP 

21-day cycles ×6 cycles

Placebo/R-CHOP (n = 285)
Placebo PO d1-14 + R-CHOP

21-day cycles ×6 cycles

Non-ABC Ineligible

Required neutropenia prophylaxis per local practice 
with G-CSF/GM-CSF

Stratification by
§ IPI score (2 vs ≥ 3)
§ Bulky disease (< 7 vs ≥ 7 cm) 
§ Age (< 65 vs ≥ 65 y)

1:1



Key Inclusion Criteria
§ Previously untreated, histologically-confirmed 

(by central review) CD20+ DLBCL
§ ABC subtype confirmed by GEP NanoString
§ IPI score ≥ 2
§ Ann Arbor stage II-IV disease
§ Measurable disease ≥ 1.5 cm in longest diameter and 

in 2 perpendicular directions by CT/MRI
§ Age 18-80 years*
§ ECOG PS ≤ 2
§ Absolute neutrophil count ≥ 1.5 × 109/L
§ Platelet count ≥ 75 × 109/L
§ Creatinine clearance ≥ 30 mL/min
§ Contraception as appropriate

Key Exclusion Criteria
§ GCB or unclassified type DLBCL
§ Evidence of transformed NHL or composite 

DLBCL/FL
§ History of other malignancies, unless disease free for 
≥ 5 years

§ Left ventricular ejection fraction < 45% 
§ Grade ≥ 2 peripheral neuropathy
§ Unwilling to take venous thromboembolic prophylaxis
§ Prior use of lenalidomide

Eligibility Criteria

8
*Patients > 80 y could be enrolled per investigator discretion if they met certain prespecified criteria, including ECOG ≤ 1, Cumulative Illness Rating scale for each organ system ≤ 2, and eligibility to 
receive full dose R-CHOP per local practice. 



Patient Disposition

9*2 R2-CHOP and 1 Placebo/R-CHOP patients were randomized but never received lenalidomide/placebo or R-CHOP.

Patients screened
(N = 2109)

ABC type and met 
eligibility criteria (N = 570; 27%)

R2-CHOP (n = 285) Placebo/R-CHOP (n = 285)ITT (n = 570)

Safety* (n = 567) R2-CHOP (n = 283) Placebo/R-CHOP (n = 284)

R2-CHOP (n = 208) Placebo/R-CHOP (n = 200)Ongoing follow-up (n = 408)

• n = 62 Death
• n = 17 Withdrawal
• n =   5 Lost to follow-up

• n = 57 Death
• n = 10 Withdrawal
• n =   8 Lost to follow-up

• n =   496 (24%) Failed eligibility criteria
• n = 1043 (49%) Not ABC type



Patient Demographics and Baseline Characteristics (ITT)

§ Baseline demographics were similar 
between arms

§ Stratification factors were balanced
§ 42% IPI score of 2
§ 34% bulky disease
§ Median age overall was 65 y 

(52% ≥ 65 y; 2% ≥ 80 y)

§ 88% had stage III/IV disease 
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Data cut-off 15Mar2019. 
*Stratification factors. †Includes 1 patient with ineligible stage I disease.

n (%) R2-CHOP (n = 285) Placebo/R-CHOP (n = 285)

IPI score*
2 121 (42) 120 (42)

≥ 3 164 (58) 165 (58)

Bulky disease (≥ 7 cm)* 97 (34) 99 (35)

Median age, y (range) 65 (21-82) 65 (28-83)

≥ 65 y* 147 (52) 148 (52)

Male/female 164 (58)/121 (42) 143 (50)/142 (50)

ECOG PS

0 129 (45) 111 (39)

1 104 (36) 118 (41)

2 52 (18) 56 (20)

Ann Arbor 
disease stage

II 37 (13) 33 (12)†

III 80 (28) 98 (34)

IV 168 (59) 154 (54)

Elevated LDH (> 234 U/L) 177 (62) 176 (62)

Note: Possible inclusion of geographic 
distribution in the table



Primary Endpoint: Progression-Free Survival (ITT, IRAC)

§ At a median follow-up of 27.1 mo (range, 0-47), the primary endpoint of PFS was not met (medians not reached)
§ ORR and CR rates were high in both arms
§ Median time from diagnosis to treatment was 31 days for each arm

11
Data cut-off 15Mar2019. IRAC, Independent Radiology Adjudication Committee; ITT, intention-to-treat; ORR, overall response rate; PFS, progression-free survival.
Complete response (CR) was assessed by 2014 IWG criteria with CT-PET (Cheson et al. J Clin Oncol. 2014;32:3059-3068).

PFS 
Rates

R2-CHOP
(n = 285)

Placebo/R-CHOP
(n = 285)

1-y 77% 75%
2-y 67% 64%

91%

69%

91%

65%

0%

20%

40%

60%

80%

100%

ORR CR

B
es

t R
es

po
ns

e 
R

at
e,

 %

R2-CHOP

Placebo/R-CHOP



Key Secondary Endpoint: Event-Free Survival (ITT, IRAC)
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§ Median EFS was not reached for either arm

EFS 
Rate

R2-CHOP
(n = 285)

Placebo/R-CHOP
(n = 285)

1-y 68% 71%
2-y 59% 61%

Data cut-off 15Mar2019. Note: EFS included the first occurrence of PD, death, relapse from CR, or initiation of subsequent antilymphoma therapy. 
IRAC, Independent Radiology Adjudication Committee; ITT, intention-to-treat.

Note: Possible inclusion of PET+ PR patient 
n values and receipt of additional therapy



Overall Survival (ITT)

§ Median OS was not reached for either arm
§ Of 119 total patients who died, 93 (16%) were due to PD (< 2% from AEs or other causes)

13Data cut-off 15Mar2019.

R2-CHOP
(n = 283)

Placebo/R-CHOP
(n = 284)

No. of Patient Deaths (safety)
57 62

OS Rates 
(ITT) (n = 285) (n = 285)

1-y 91% 90%
2-y 79% 80%



Subgroup Analysis of PFS (ITT)

14Data cut-off 15Mar2019.

Note: these data are currently being analyzed 
and the figure will be updatedProgression-free Survival by IRAC Assessment - Analysis with Censoring Rules Based on FDA Guidance

11:00 Wednesday, May 29, 2019 1

(Forest Plot for Subgroup Analysis Summary)
ITT Population

Progression-free Survival by IRAC Assessment - Analysis with Censoring Rules Based on FDA Guidance
11:00 Wednesday, May 29, 2019 1

(Forest Plot for Subgroup Analysis Summary)
ITT Population



PFS Based on International Prognostic Index Score (ITT)

§ Positive trends for PFS favoring R2-CHOP over placebo/R-CHOP were observed in patients with IPI score ≥ 3

15Data cut-off 15Mar2019.

IPI = 2 IPI ≥ 3



Treatment Duration and Completion

§ Overall, treatment in both arms was given for a median of 18.1 weeks (range, 0.3-29.0)
§ The lenalidomide/placebo component added 2.6 wk to the overall treatment duration for R2-CHOP
§ 74% R2-CHOP and 84% R-CHOP patients completed 6 cycles of both lenalidomide/placebo and R-CHOP
§ > 80% of patients in both arms received a relative dose intensity of > 90% lenalidomide/placebo

16Data cut-off 15Mar2019. 

0 5 10 15 20 25 30

Overall

Lenalidomide/Placebo

Rituximab

Cyclophosphamide

Doxorubicin

Vincristine

Prednisone

Time, weeks

R2-CHOP
Placebo/R-CHOP

D 2.6 wk

Note: ongoing analyses of additional dose intensity data



020406080100

Neutropenia
Febrile neutropenia
Anemia
Constipation
Thrombocytopenia
Nausea
Pyrexia
Diarrhea
Peripheral sensory neuropathy
Leukopenia
Alopecia
Fatigue
Infusion-related reaction
Deep vein thrombosis
Tumor lysis syndrome
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Any Grade (≥ 15%) and Grade ≥ 3 TEAEs (Safety Population)

17Data cut-off 15Mar2019. Table includes AEs of interest IRR, deep vein thrombosis, and TLS; there were no incidences of TFR in either arm.

§ 78% R2-CHOP and 71% Placebo/R-CHOP patients had at least one grade ≥ 3 AE; the most common were hematologic
§ Compliance to prophylactic growth factor usage was > 89% through all 6 cycles
§ SPMs were observed in 11 (4%) R2-CHOP and 9 (3%) Placebo/R-CHOP patients



Conclusions
§ ROBUST did not meet the PFS primary or secondary endpoints for R2-CHOP vs 

placebo/R-CHOP in previously untreated patients with ABC-DLBCL

§ Positive trends for PFS favoring R2-CHOP were observed in patients with higher risk IPI ≥ 3

§ The safety profile of R2-CHOP was consistent with those of the individual medicines, and no 
new safety signals were identified for lenalidomide or with the combination

§ Preclinical data with next generation immunomodulatory agents (CELMoDs) suggest a 
positive mechanism-based outlook for improving therapies in first-line DLBCL

§ Ongoing and future ROBUST analyses are underway, including evaluation of  
pharmacokinetics/dosing, molecular classification, and mutational status
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Thank You
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(241/404)
(441/1105) 

(106/289)

§ 21 countries participated in ROBUST, with a total of 257 sites
§ Thank you to
§Co-investigators on the DLC-002 clinical study
§Patients, families, and caregivers who are participating in the study
§FIL and Mayo Clinic groups for supporting the study

§ This study is sponsored by Celgene Corporation, Summit, NJ 
§ Editorial support was provided by Bio Connections LLC and funded by Celgene 

Corporation. The authors directed development of the presentation and are fully 
responsible for all content and editorial decisions


