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FLYER: R-CHOPx4 Followed by Rx2 vs R-CHOP6 in Younger 
Favorable-Prognosis DLBCL – study design 

1. Pfreundschuh. Lancet Oncol. 2006;7:379. 2. Poeschel. ASH 2018. Abstr 781. 

 Primary endpoint: PFS, 3-yr PFS rate (non-inferiority study) 

‒ Assumed 3-yr PFS rate of 93% with R-CHOP x 6 

‒ Difference up to -5.5% allowed with R-CHOP x 4 → R x 2 while still proving noninferiority with 80% power 
and 1-sided α = 0.05 (planned sample size: N = 592, assuming 10% loss yields final N = 532) 

 Other endpoints: response, EFS, OS, safety 

untreated aggressive  
B-cell lymphoma, 18-60 yrs,  
stage I/II disease, IPI = 0, no 

bulky disease (< 7.5 cm) 
(N = 588) 

R-CHOP x 4 cycles followed by 
Rituximab x 2 cycles 

(n = 293) 

R-CHOP x 6 cycles 
(n = 295) 
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FLYER: R-CHOPx4 Followed by Rx2 vs R-CHOP6 in Younger 
Favorable-Prognosis DLBCL  - PFS (primary endpoint)  

Poeschel. ASH 2018. Abstr 781. 

After median f/u of 66 mos, PFS noninferior with R-CHOP x 4 → R x 2 vs R-CHOP x 6 
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FLYER: R-CHOPx4 Followed by Rx2 vs R-CHOP6 in Younger 
Favorable-Prognosis DLBCL – Safety 

Poeschel. ASH 2018. Abstr 781. 

• In younger patients with aggressive B-cell lymphoma and favorable 
prognosis, first-line treatment with R-CHOP x 4 → R x 2 showed noninferior 
PFS, EFS, and OS vs standard R-CHOP x 6 

– 36-mo PFS rate: 96% with R-CHOP x 4 → R x 2 vs 94% with R-CHOP x 6 

• Nonhematologic AEs were decreased by approximately one third with  
R-CHOP x 4 → R x 2 vs R-CHOP x 6 

– Number of any-grade nonhematologic AEs (grade 3-4): R-CHOP x 4 → R x 2,  
n = 835 (46); R-CHOP x 6, n = 1295 (70) 

• Both arms exhibited comparable relapse patterns and rates 

– Relapse rate was 4% with R-CHOP x 4 → R x 2 vs 5% with R-CHOP x 6 
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- background 

Anas Younes, Laurie H. Sehn, Peter Johnson, Pier Luigi Zinzani, Xiaonan 

Hong, Jun Zhu, Caterina Patti, David Belada, Olga Samoilova, Cheolwon Suh, 

Sirpa Leppä, Shinya Rai, Mehmet Turgut, Wojciech Jurczak, Matthew 

Cheung, Ronit Gurion, Su-Peng Yeh, Andres Lopez-Hernandez, Ulrich 

Dührsen, Catherine Thieblemont, Carlos Sergio Chiattone, Sriram 

Balasubramanian, Jodi Carey, Grace Liu, S. Martin Shreeve, Steven Sun, Sen 

Hong Zhuang, Jessica Vermeulen, Louis M Staudt,* and Wyndham Wilson,* 

for the PHOENIX investigators 
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- study design 

1. Younes. ASH 2018. Abstr 784. 2. NCT01855750. 3. Cheson. J Clin Oncol. 2007;25:579.  

• International, randomized, double-blind phase III trial[1] 
 

*Rituximab 375 mg/m2 IV on Day 1, 
cyclophosphamide 750 mg/m2 on  
Day 1, doxorubicin 50 mg/m2 IV on  
Day 1, vincristine 1.4 mg/m2 IV on  
Day 1, prednisone or equivalent 100 
mg PO QD on Days 1-5. G-CSF and 
antibiotics permitted.[1,2] 

 Primary endpoint: EFS in ITT population and 
ABC subgroup (determined retrospectively by 
gene expression profiling) 

‒ EFS events defined as PD, relapse from CR, 
starting subsequent disease-specific tx for PET-
positive/biopsy-proven residual disease after  
≥ 6 cycles of R-CHOP, or any-cause death 

 Secondary endpoints: CR rate, OS, PFS, safety 

‒ Response evaluated with Revised Response 
Criteria for Malignant Lymphoma[3] 

 Exploratory stepwise analyses of potential 
interactions between treatment and 
prespecified BL characteristics for EFS and,  
if significant, PFS and OS 

Patients with untreated non-GCB 
DLBCL determined centrally by Hans-

based IHC; stage II-IV measurable 
disease; R-IPI ≥ 1; ECOG PS 0-2 

(N = 838) 

6 or 8 x 21-d cycles 

Ibrutinib 560 mg PO QD + R-CHOP* 
(n = 419) 

Placebo + R-CHOP* 
(n = 419) 

Stratified by R-IPI, region (US/Western Europe vs rest of world), 
no. prespecified R-CHOP cycles (6 vs 8) 
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- EFS (Primary Endpoint) 

Younes. ASH 2018. Abstr 784. 

• Addition of ibrutinib to R-CHOP did not significantly improve EFS in the ITT population or 
in those with ABC subtype 

EFS Outcome in ITT 
Population, Event/N 

Ibrutinib + R-CHOP Placebo + R-CHOP HR (95% CI) 

All patients 118/419 129/419 0.93 (0.73-1.20) 

ABC subtype 85/285 91/282 0.94 (0.70-1.26) 
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- EFS by Age (Subgroup Analysis)  

Younes. ASH 2018. Abstr 784. 

age < 60 years (n = 342).  age ≥ 60 years (n = 496)  
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- OS by Age (Subgroup Analysis)  

Younes. ASH 2018. Abstr 784. 

age < 60 years (n = 342).  age ≥ 60 years (n = 496)  
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- AEs and Treatment Exposure by Age 

Younes. ASH 2018. Abstr 784. 

• Among patients aged < 60 yrs and ≥ 60 yrs, AEs were similar between treatment arms 

• Higher rates of both serious AEs and AEs leading to treatment discontinuation were observed in 
older patients receiving ibrutinib + R-CHOP vs placebo + R-CHOP 

– Primary TEAEs leading to dose reduction/discontinuation were febrile neutropenia and peripheral 
neuropathy 

• In the safety population, drug exposure was lower with ibrutinib + R-CHOP vs placebo + R-CHOP, 
particularly among older patients 

 

 

Patients Receiving ≥ 6 Cycles of 
Treatment, n (%) 

Age < 60 Yrs Age ≥ 60 Yrs 

Ibrutinib +  
R-CHOP 
(n = 154) 

Placebo +  
R-CHOP 
(n = 185) 

Ibrutinib +  
R-CHOP 
(n = 262) 

Placebo +  
R-CHOP 
(n = 233) 

R-CHOP exposure 143 (92.9) 172 (93.0) 193 (73.7) 207 (88.8) 

Ibrutinib or placebo exposure 138 (89.6) 170 (91.9) 178 (67.9) 202 (86.7) 
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PHOENIX: R-CHOP +/- Ibrutinib in NGCB Subtypes of DLBCL 
- Conclusions 

Younes. ASH 2018. Abstr 784. 

• In patients with non-GCB DLBCL, first-line ibrutinib + R-CHOP did not prolong EFS in the ITT 
population or in those with ABC DLBCL vs placebo + R-CHOP 

– HR for EFS: in ITT population, 0.93 (95% CI: 0.73-1.20); in ABC DLBCL, 0.94 (95% CI: 0.70-1.26) 

• Ibrutinib + R-CHOP benefit and safety profiles varied by age 

– Among those aged < 60 yrs, ibrutinib + R-CHOP improved EFS, PFS, and OS vs placebo + R-CHOP 

• HR: for EFS, 0.579 (95% CI: 0.380-0.881); for OS, 0.330 (95% CI: 0.162-0.673) 

– Among those aged ≥ 60 yrs, ibrutinib + R-CHOP showed higher rates of serious AEs and AEs 
leading to discontinuation of R-CHOP, along with decreased drug exposure 

• Investigators suggested that higher rate of AE-related discontinuation and decreased drug exposure 
probably decreased treatment efficacy in this older population 

• Investigators concluded that risk outweighs benefit of adding ibrutinib to R-CHOP in older 
patients; observed benefit in younger patients requires confirmation in prospective trial 
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Brentuximab Vedotin + CHP vs CHOP in Previously Untreated 
CD30+ PTCL (ECHELON-2): Study Design 

Horwitz. ASH 2018. Abstr 997. Horwitz. Lancet. 2018;[Epub]. 

• Multicenter, randomized, double-blind, active-controlled phase III trial (data cutoff: August 15, 2018) 

Adult patients with previously 
untreated CD30+  

(≥ 10% expression) PTCL* 
(N = 452) CHOP‡ Q3W for 6-8 cycles + 

Placebo for Brentuximab Vedotin 
(n = 226) 

Brentuximab Vedotin† +  
CHP‡ Q3W for 6-8 cycles + 

Placebo for Vincristine 
(n = 226) End-of-treatment 

PET 

Stratification for IPI score (0-1 vs 2-3 vs 4-5), 
histologic subtype (ALK+ sALCL vs other subtypes) 

*PTCL includes sALCL (including ALK+ sALCL with IPI ≥ 2 and ALK- sALCL), PTCL-NOS, AITL, ATLL, EATL, HSTCL. Study targeted 75% (± 5%) ALCL in line with European regulatory 
commitment. †Brentuximab vedotin: 1.8 mg/kg. ‡Cyclophosphamide 750 mg/m2, doxorubicin 50 mg/m2, vincristine 1.4 mg/m2 (CHOP only), prednisone 100 mg on Days 1-5. 
G-CSF primary prophylaxis, consolidative RT, SCT per investigator discretion. 

 Primary endpoint: PFS per BICR (SCT or RT consolidation not considered events) 

 Secondary endpoints: OS, PFS per BICR in sALCL patients, CR, ORR, safety 
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Brentuximab Vedotin + CHP vs CHOP in Previously Untreated 
CD30+ PTCL (ECHELON-2): PFS (Primary Endpoint) 

Horwitz. ASH 2018. Abstr 997. Horwitz. Lancet. 2018;[Epub]. 



Prof. Wojciech Jurczak MD,PhD 

Brentuximab Vedotin + CHP vs CHOP in Previously Untreated 
CD30+ PTCL (ECHELON-2): OS (Secondary Endpoint) 

Horwitz. ASH 2018. Abstr 997. Horwitz. Lancet. 2018;[Epub]. 
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Brentuximab Vedotin + CHP vs CHOP in Previously Untreated 
CD30+ PTCL (ECHELON-2): EA of Special Interest 

Horwitz. ASH 2018. Abstr 997. Horwitz. Lancet. 2018;[Epub]. 
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Brentuximab Vedotin + CHP vs CHOP in Previously Untreated 
CD30+ PTCL (ECHELON-2): Conclusions 

Horwitz. ASH 2018. Abstr 997. Horwitz. Lancet. 2018;[Epub]. 

• In patients with untreated CD30+ PTCL, brentuximab vedotin + CHP significantly 
improved survival vs standard CHOP  

– Risk of progression event reduced by 29% 

• HR: 0.71 (95% CI: 0.54-0.93; P = .011) 

– Risk of death reduced by 34% 

• HR: 0.66 (95% CI: 0.46-0.95; P = .0244) 

• Overall safety similar between treatment arms, including incidence of neutropenia 
and peripheral neuropathy 

• Based on results of ECHELON-2, FDA indication for brentuximab vedotin expanded 
to include previously untreated sALCL and other CD30+ PTCL (eg, AITL, PTCL-NOS) 
in combination with CHP 
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Phase II KEYNOTE-170/KEYNOTE-013:  
Pembrolizumab in R/R PMBCL – study design 

Primary endpoints: ORR, safety (KEYNOTE-013 only) 

Secondary endpoints: DoR, PFS, OS, safety (KEYNOTE-170) 

Treatment up to 2 yrs or 
until unacceptable toxicity, 

PD, or study withdrawal 

Pembrolizumab  
10 mg/kg Q2W (patients 1-10) 

or 200 mg Q3W (patients 11-21) 

R/R PMBCL patients  
≥ 18 yrs of age without 

ASCT,* failed ≥ 2  
prior regimens 

(N = 53) 

Phase II KEYNOTE-170 

Phase Ib KEYNOTE-013 
R/R PMBCL patients  

≥ 18 yrs of age without 
ASCT* 

(N = 21) 

Pembrolizumab  
200 mg Q3W 

Treatment up to 2 yrs or 
until unacceptable toxicity, 

PD, or study withdrawal 

Armand. ASH 2018. Abstr 228. NCT02576990. 

Response assessment by PET/CT scan: 
 KEYNOTE-013: Wk 12 then Q8W (10 mg/kg Q2W) or Wks 6, 12  

then Q9W (200 mg Q3W), IWG 2007 criteria 
 KEYNOTE-170: Wk 12 then Q12W, IWG 2007 criteria 

*Failed, ineligible, or refused. 
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Phase II KEYNOTE-170/KEYNOTE-013:  
Pembrolizumab in R/R PMBCL - efficacy 

Characteristic,  
n (%) 

KEYNOTE-
013 

(N = 21) 

KEYNOTE-
170† 

(N = 53) 

KEYNOTE-
170‡ 

(N = 53) 

OR 
 CR 
 PR 

10 (48) 
7 (33) 
3 (14) 

24 (45) 
7 (13) 

17 (32) 

23 (43) 
11 (21) 
12 (22) 

SD 5 (24) 5 (9) 5 (9) 

PD 4 (19) 12 (23) 13 (25) 

Nonevaluable/ 
no assessment* 

2 (10) 12 (23) 12 (23) 

Armand. ASH 2018. Abstr 228. 

Characteristic 
KEYNOTE-

013 
(N = 21) 

KEYNOTE-
170 

(N = 53) 

Median duration of 
follow-up, mos 

29.1 12.5 

Median time to 
response, mos 

2.7§ 2.8ǁ 

PFS 
 12-mo, % 
 Median, mos (range) 

 
47 

10.4 (3.4-NR) 

 
38 

5.5 (2.8-12.1) 

OS 
 12-mo, % 
 Median, mos (range) 

 
65 

31.4 (4.9-NR) 

 
58 

NR (7.3-NR) 

*Insufficient data for response assessment. 
†Cheson criteria. 
‡Lugano criteria. 

§2 patients converted from PR to CR after 12 mos; 4 patients 
maintained CR after 2 yrs on treatment (2.3+, 2.5+, 3+, 3.5+ yrs).  
ǁNo relapses in patients with CR reported at database lock. 
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Phase II KEYNOTE-170/KEYNOTE-013:  
Pembrolizumab in R/R PMBCL - safety 

Armand. ASH 2018. Abstr 228. 

• Pembrolizumab results in durable responses in R/R PMBCL 

– Median DoR not yet reached with median follow-up of 29.1 mos (KEYNOTE-013), 12.5 mos 
(KEYNOTE-170) 

– 12-mo OS > 50%; durable CR in both studies 

• Manageable toxicity profile 

• Pembrolizumab received accelerated FDA approval for R/R PMBCL in June 2018 
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ZUMA-1: Axicabtagene 
Ciloleucel (Axi-Cel) in 
Patients R/R DLBCL 
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2-Year Follow-Up and High-Risk Subset Analysis of ZUMA-1, 
Axicabtagene Ciloleucel (Axi-Cel) in Patients R/R DLBCL 

Sattva S. Neelapu et al.  - Poset 2967 ASH 2018 
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