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First line younger patients

- Long-term TRIANGLE
- Benefit of rituximab maintenance

First line elderly patients

- ENRICH (CIT vs I+R)
- Update ECHO (BR vs A+BR)

Relapsed setting

- Post-CarT outcome



Remaining open questions from TRIANGLE 2022

• longer follow-up (from 31 to 55 months)

• significance of OS ?

• ASCT in the era of ibrutinib containing regimens ?

• R maintenance in the era of ibrutinib containing regimens ?



TRIANGLE: Trial Design

§MCL patients
§previously untreated
§stage II-IV
§younger than 66 years
§suitable for HA and ASCT
§ECOG 0-2

§Primary outcome: FFS
R maintenance following national guidelines in all 3 arms

Dreyling, ASH 2022: #1



§Test A+I vs. I ongoing,  
no decision yet

Next lymphoma 
treatment (among  
patients with first
treatment failure)

A
(n=68)

A+I
(n=35)

I
(n=37)

Treatment 
with Ibrutinib 34 79% 4 24% 3 11%

Treatment 
without Ibrutinib 9 21% 13 76% 24 89%

No treatment 25 18 10

Dreyling, ASH 2022: #1



§Superiority of A+I vs. A

§4-year FFS A+I: 82%

§4-year FFS A: 70%

§p-value (overrunning, one-sided):
p=0.0026

§HR (A+I vs. A): HR=0.64



§Superiority of A vs. I rejected

§4-year FFS A: 70% 
(MCL Younger: 70%)

§4-year FFS I: 81%

§p-value (overrunning, one-sided): 
p=0.9890

§HR (A vs. I): HR=1.29

§Superiority of I
(two-sided, retrospective)
p=0.0208



§Superiority of A+I vs. I rejected

§4-year FFS A+I: 82%

§4-year FFS I: 81%

§p-value (overrunning, one-sided):
p=0.21

§HR (A+I vs. I): HR=0.83



§ trend towards superiority 

of A+I over I in patients 

in high risk patients:

- Ki-67 >30%

- blastoid cytology or

- high p53 expression
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TRIANGLE: A+I vs. I (FFS) and Ki-67 !"#$ %&'()**+



MIPI -adjusted HR: 1.02 (0 - 1.59) MIPI -adjusted HR: 0.57 (0 - 1.32)

TRIANGLE: ,-. /01. !223+4567!"#$%&'()#*'#+%



TRIANGLE: ,-. /01. !223+4567,-. /'0/ 12,*1$$'&+

MIPI -adjusted HR: 0.85 (0 - 1.44) MIPI -adjusted HR: 0.68 (0 - 1.80)



§4-year OS:
§A: 81%

(MCL Younger exp.: 80%)

§A+I: 88%

§ I: 90%

§ two-sided test, (! = 5%):
§A vs. I: p=0.0019, HR: 0.565

§A vs. A+I: p=0.0036, HR I: 0.587

§A+I vs. I: ongoing
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870 randomly assigned

288 assigned to group A 292 assigned to group A+I 290 assigned to group I

2 did not start induction 2 did not start induction

286 started induction

246 completed ASCT

13 patients did not 
qualify for Rm

74 (32%) patients did 
not start Rm

159 (68%) started Rm

292 started induction

252 completed ASCT

15 patients did not 
qualify for Rm

85 (36%) patients did 
not start Rm

152 (64%) started Rm

288 started induction

285 completed ASCT-
free induction

108 (39%) patients 
started not Rm

166 (61%) patients start 
Rm

11 patients did not 
qualify for Rm

233 patients 237 patients 274 patients

40 did not started high-
dose treatment

40 did not started high-
dose treatment

3 received unplanned 
ASCT



Arm A  (ASCT, no I): PFS

*Propensity Score including MIPI single variables, response after induction (arm I)/ after ASCT (arm A, A+I), Ki67, cytology



Arm A+I: PFS Arm I: PFS

*Propensity Score including MIPI single variables, response after induction (arm I) after ASCT (arm A, A+I), Ki67, cytology



RM is beneficial in all three arms, but the benefit appears greater in A and A+I arms 
compared with arm I.

PFS from end of induction/ASCT



Conclusions: TRIANGLE results (after 55 months)
• Both Ibrutinib including arms superior to A for FFS and OS

• A+I not superior to I (trend in HR groups in favour of A+I, but higher toxicity) 

• Rm significantly prolongs PFS in all treatment arms (++ in A including arms, no OS)

• Rm associated with modest increase in infections and hemo-toxicity in arm A

Arm I (A+I) may represent the preferred first-line treatment in younger MCL patients



Ibrutinib-rituximab versus Immunochemotherapy in 
previously untreated mantle cell lymphoma
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Inclusion criteria
•60 years or older
•Previously untreated, measurable (>1.5cm), stage II-IV 
MCL in need of treatment
•ECOG 0-2

Primary endpoint: PFS

Recruitment open December 2015 - June 2021

Patients from 66 sites in UK, Nordics

73% 27%



Patient characteristics
Immunochemotherapy, 
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Median f/u 47.9 months
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PFS for BR choice
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Grade 3-4 Adverse events 

N participants (% of safety population)
Ibrutinib plus rituximab,

N=198
Bendamustine-rituximab,

N=143
R-CHOP,

N=52

Total 125 (63.1%) 97 (67.8%) 36 (69.2%)

All Cardiac AEs 44 (22.2%) 7 (4.9%) 7 (13.5%)

All bleeding AEs 10 (5.1%) 3 (2.1%) 3 (5.8%)

Atrial Fibrillation 12 (6.1%) 1 (0.7%) 0

Neutropenia 18 (9.1%) 27 (18.9%) 11 (21.2%)

Neutropenic sepsis 6 (3.0%) 2 (1.4%) 8 (15.4%)

Corona virus infection 10 (5.1%) 10 (7.0%) 0

Safety population - patients who had at least one cycle of treatment
Grade 3 and 4 adverse events during induction treatment and maintenance



30+6%8)#0+)
! ENRICH is the first randomised study to demonstrate an improved PFS for IR versus 

immunochemotherapy in previously untreated MCL
! Primarily driven by improved PFS for IR versus RCHOP
! PFS for IR versus BR broadly similar

! Adverse event profile in keeping with known AE profile of ibrutinib
! Subgroup analysis suggests IR ++ if*: <70, ECOG=0, Ki67<30%, non blastoid, low-int MIPI 

[BR+Acala better than BR also in HR]

! Ibrutinib-rituximab can be considered a standard of care in (low risk) previously untreated 
MCL



Grazie
per l’attenzione


