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Mantle cell lymphoma (MCL) 
• Uncommon B-cell NHL (∼6%) with a median age at diagnosis of 68 years and is 

most prevalent in men. 

• Most cases have cyclin-D1 overexpression via t(11;14) but there are other 
important pathogenic mutations affecting cell cycle (CDKN2), epigenetic regulation 
(KMT2D), DNA damage repair (TP53 and ATM), etc. 

• For the most part patients present with stage III-IV involving BM and GI tract.

• Special subtype: Leukemic non-nodal MCL

• Currently not curable but very treatable (the “in between B cell NHL”)
• The goals should be:

ü Treat when appropriate.
ü Long lasting disease control with improvement of QoL and survival

Armitage JO, Longo DL. N Engl J Med 2022;386:2495-506.
Ryan CE, Armand P, LaCasce AS. Blood 2025 Feb 13;145(7):663-672
Sarkozy, S et al. Blood (2025) 145 (7): 696–707.







Ibrutinib + CIT with or without AutoHCT vs CIT with AutoHCT in 
younger pts with previously untreated MCL:

TRIANGLE TRIAL (Phase III RCT) 

• Previously untread AutoHCT eligible 
stage II-IV MCL pts (≤ 65 yo). 

• Primary Outcome: FFS

• Secondary outcome:
ü RR
ü PFS
ü OS
ü Safety

Dreyling M et al. Lancet 2024; 403: 2293–306
Ladetto M et al. Abs#237, ASH 2024 

n=288

n=292

n=290

67% (N=155), 64% (N=151), 59% (N=159)



Characteristic Group A 
(n = 288)

Group A+I 
(n = 292)

Group I 
(n = 290)

Median age, yr (range) 57 (52-61) 57 (52-61) 57 (52-61)

Stage III-IV 96% 96% 94%
MIPI score

Low
Intermediate 
High

58%
27%
14%

58%
27%
15%

58%
27%
16%

Ki67 index ≥ 30% 33% 31% 32%

Blastoid 11% 13% 12%

P53 expression > 50% 11% 14% 16%

TRIANGLE TRIAL: Baseline characteristics  

Dreyling M et al. Lancet 2024; 403: 2293–306



TRIANGLE TRIAL: Results (median f/up: 31 months) 
Ibrutinib +/- AutoHCT

(n=559)
AutoHCT
(n=272) P-Value

ORR, % 98% 94% 0.0025

CR, % 45% 36% 0.0203

Ibrutinib + AutoHCT
(n=292)

AutoHCT
(n=288) P-Value

3-yo FFS, % 88% 72% 0.0008

3-yo OS, % 91% 86% -

FFS and OS: Ibru + AutoHCT vs. AutoHCT

AutoHCT
(n=288)

Ibrutinib  
(n=290) P-Value

3-yo FFS, % 72% 86% 0.9979

3-yo OS, % 86% 92% -

FFS and OS: AutoHCT vs. Ibru w/o AutoHCT

Time since randomization (mon) Time since randomization (mon) 

Time since randomization (mon) Time since randomization (mon) 

Dreyling M et al. Lancet 2024; 403: 2293–306



Regimens 4-Yr FFS, % HR P Value Comparison
A + I vs A 82 vs 70 0.64 .0026 Superiority

A vs I 70 vs 81 1.29 .9890

Superiority rejected with A 
vs I

Retrospective superiority 
with I vs A (P = .0208)

A + I vs I 82 vs 81 .83 .21 Superiority rejected 

TRIANGLE TRIAL: Results (median f/up: 55 mon) 

Dreyling M et al. Blood (2024) 144 (Supplement 1): 240.

• 3-year OS 85% à Arm A
• 3-year OS of 90% à Arm A+I (p=0.0069, HR 0.61).
• 3-year OS of 91% in I (p=0.0041, HR 0.59).



TRIANGLE TRIAL: Results (median f/up: 53 mon) 

Dreyling M et al. Lancet 2024; 403: 2293–306



Could there be a role AutoHCT + BTKi in some patients with  high risk MCL? 

.

Dreyling M et al. Lancet 2024; 403: 2293–306
Dreyling M et al. Blood (2024) 144 (Supplement 1): 240 



Ladetto M et al. Abs#237, ASH 2024 

4 year PFS (KM):
ü Arm A

• 83% RM vs. 54% no RM (log-rank p <0.001)
ü Arm A+I

• 89% RM vs. 75% no RM (log-rank p <0.001)
ü Arm I

• 86% RM vs. 76% no RM (log-rank p <0.016)

• No differences in PFS according to histology or TP53 mut status
• No differences in OS



TRIANGLE TRIAL: AEs and causes of death 

During induction tx, ibrutinib was 
associated with higher AEs.

Dreyling M et al. Lancet 2024; 403: 2293–306



Cumulative incidence of next lymphoma tx and death
without next lymphoma tx for three treatment groups

Cumulative incidence of tx failure and death without tx
failure for three treatment groups

Dreyling M et al. Lancet 2024; 403: 2293–306



What is the current role of AutoHCT in MCL?

Yassine F, Sandoval-Sus J, Ayala E, Chavez J et al. Transplant Cell Ther. 2021 May;27(5):363-370.
Ryan CE, Armand P, LaCasce AS. Blood 2025 Feb 13;145(7):663-672



Gerson JN et al. J Clin Oncol 2019; 37:471-480.



First line Tx in MCL by age and year

Pts < 65 years (N=1,265) Pts ≥ 65 years (N= 2,329)

Martin P, et al. J Clin Oncol 2022; 41:541-554.



The analysis has not been reviewed or approved by the Advisory Scientific Committees of the CIBMTR.

https://ashpublications.org/thehematologist/article/doi/10.1182/hem.V22.1.202526/535053/The-End-of-Transplant-for-Mantle-Cell-Lymphoma

Number of AutoHCT for mantle cell lymphoma (preliminary data from CIBMTR) 

https://ashpublications.org/thehematologist/article/doi/10.1182/hem.V22.1.202526/535053/The-End-of-Transplant-for-Mantle-Cell-Lymphoma


AutoHCT is NOT a  “benign” procedure
Late mortality after BMT 
(median f/up= 7.6 years)

• 854 pts who had survived ≥ 2 years s/p AutoHCT. 
• Median age= 36.5 years 
• 10 year OS: 68.8%

Subsequent neoplasms after HCT 
from a single transplant center.

AutoHCT

AlloHCT &
AutoHCT

1. Bhatia S et al. Blood. 2005;105(11):4215-4222.
2. Bhatia S, Bhatia R. Thomas’ HematopoieticCell Transplantation. 5th ed. New York, NY: John Wiley & Sons, Ltd.; 2016:1275-1289.
3. Bathia S et al. Blood. 2017;130(11):1302-1314



***P<0.001

*P<0.05, **P<0.01 and ***P<0.001.Smeland K et al. Haematologica. 2022 Nov 1;107(11):2698-2707.



What is the reality of our MCL patients in some (all?) LMIC?

7 pts with MCL underwent AutoHCT
ü 3 for 1st line consolidation
ü 4 at relapse 
ü mPFS 28.1 mo
ü mOs: 29 mo
ü 2 y PFS and OS: 83%



ECOG-ACRIN EA4151: Autologous HCT in MRD-Negative 
Patients With MCL in First Complete Remission

§ International, open-label, randomized phase III trial

§ Primary endpoint: OS (Arm A vs Arm B)

§ Key secondary endpoints: PFS (Arm A vs Arm B), PFS (Arms C and D), MRD conversion rate post 
autoHCT, safety

Patients aged ≥18 and ≤70 yr with 
MCL in first remission; considered 

candidates for autoHCT per treating 
physician; any rituximab-containing 

induction regimen allowed (including 
BTKi); if completed induction 

therapy, must be within 120 days 
prior to preregistration and 

<300 days between first day of 
therapy and preregistration

(N = 650)

*Included PET/CT, bone marrow biopsy, and MRD from peripheral blood measured using clonoSEQ, with a sensitivity of 1 x 10-6.

§ International, open-label, randomized phase III trial

§ Primary endpoint: OS (Arm A vs Arm B)

§ Key secondary endpoints: PFS (Arm A vs Arm B), PFS (Arms C and D), MRD conversion rate post 
autoHCT, safety

Arm A: AutoHCT + Rituximab x 3 yr
(n = 257)

Arm B: Rituximab x 3 yr
(n = 259)

Arm C: AutoHCT + Rituximab x 3 yr
(n = 49)

Arm D: AutoHCT + Rituximab x 3 yr
(n = 85)

MRD- CR

MRD indeterminate

Yes

No

MRD+ CR or 
MRD+/- PR 

Clonal 
marker 

present?

Post-
induction 
restaging,  

MRD 
assessment*

Fenske TS et al. ASH 2024. Abstract LBA-6.



Fenske TS et al. ASH 2024. Abstract LBA-6.

ECOG-ACRIN EA4151: Autologous HCT in MRD-Negative Patients 
With MCL in First Complete Remission

HR (95% CI): 1.11 (0.71-1.74) 
P = .66 

HR (95% CI): 1.00 (0.58-1.74) 
P = .99

HR (95% CI): 1.05 (0.71-1.56) 
P = .79

HR (95% CI): 0.95 (0.71-1.54) 
P = .84



ECOG-ACRIN EA4151: Could there still be a role for AutoHCT in pts 
with MRD + (NGS) who are  in 1st remission>

Fenske TS et al. ASH 2024. Abstract LBA-6.



Discussing pharmaco-economics of TRIANGLE in the US:
(Parental advisory!: the speaker doesn’t know ANYTHING about this topic!)

• Ibrutinib in the US: ∼$160,000 per year (∼ $320,000 for 2 years of maintenance).

• Cost of AutoHCT in US: ∼$140,792 (mean hospital stay of 21.8 days).

• Estimated the cost of rituximab maintenance therapy at around ∼ $54,588 for a      
12 dose PRIMA regimen (3 years = ∼ $81,882).

• The CLFS rate for clonoSEQ® (PLA 0364U) was set at $2,007 (x 1 test).

1. Patel KK et al. Blood. 2020;136(17):1946-1955
2. https://www.medicare.gov/find-a-plan/questions/home.aspx. Accessed 1 November 2019.
3. Chen Q et al. J Clin Oncol, 35 (2) (2017), pp. 166-174.
4. Brother MS et al. Am Health Drug Benefits 2017 Oct;10(7):366–374.
5. Chen Q et al. Value Health. 2015 Mar;18(2):189–197.

https://www.medicare.gov/find-a-plan/questions/home.aspx.%20Accessed%201%20November%202019


• First line treatment of MCL is actively changing and AutoHCT consolidation will disappear (vanished to the 
the dark side of the moon….). Have we ever proven that AutoHCT is useful with non-RCHOP induction 
regimens + rituximab maintenance? 

• BTKi “augmented” cytarabine-based CIT induction followed by BTKi AND rituximab maintenance 
(TRIANGLE approach) is the SoC for ≤ 65 pts in places where this strategy is feasible.                                                           
Would this eliminate the utility of MRD as a predictive marker? How about a sequential approach?

• MRD adapted AutoHCT consolidation with RM after CIT (EA4151 approach) could be an alternative if it is 
cost-effective and reproducible with global external validity.
Would the MRD adapted 1L tx eliminate the benefit of frontline BTKi and safe it for later?

• Personalized cancer treatment not only considers the biology of the disease, but multiple other aspects of 
the patient as a unique individual. Frontline therapy in fit/young MCL patients is not the exception!

Conclusions (Vote SI! for TRIANGLE..sometimes)
TRIANGLE will 



Email: 
jsandovalsus@mhs.net
jose.sandoval@moffitt.org

Gracias por su atención.
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