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MRD assessment in MCL

Factors defining sensitivity: 
• input DNA
• Limit of detection of respective method

MRD target: 
- circulating lymhoma cells
- BM infiltrating cells



Assessment of MRD in circulating tumour cells differences: 
to be MRD negative is not the same…
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Cure?
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The technique and the biology of the disease impacts on the definiton of „undetectable MRD“



Follicular lymphomas

MRD measured in CTC: 
Prognostic evidence of MRD response in different lymphoma entities: 

results from prospectively randomized Phase III trials

MCL
EU-MCL Younger and Elderly

Multiple Myeloma

Pott et al. 2023

Gallium trial IFM/DFCI 2009
GEM2012 trial

Negative (90; 19%)

Intermediate 

(132; 28%)

Positive (252; 53%)

p < 0.001 (log-rank)

CLL
CLL8, CLL11

Pott et al. 2023, Hermine 2016Perrot 2018, Paiva 2019 Böttcher 2012, Ritgen 2014
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Multiple Myeloma

Cavo Blood 2022 Pott Blood 2014 Kovacs JCO 2016

MCL CLL

p=0,0

011

CR; MRD-

PR; MRD+

PR; MRD-

CR; MRD+

FL

Pott 2023

MRD measured in CTC: 
Patients with MRD negative CR have improved PFS/OS independent

of disease, irrespective of therapy or disease setting.
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Mid induction End of induction Post ASCT During maintenance

Pott et al. The European MCL Network. 2016, 2018, 2023.   

MRD measured in CTC: 
Established timepoints for outcome prediction



Why do we need other MRD techniques?

• Sensitivity is a challenge in highly efficient treatment

• > 90% MRD response: which risk groups can we still assess?



Kinetic of MRD-response during treatment: 
comparison of induction regimen 
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TRIANGLE: MRD response during and at end of induction

MRD by qPCR 10-5

P< 0.00001
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TRIANGLE: MRD response during and at end of induction
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➢ Higher sensitivity by IG-NGS  identifies 17% more MRD at MI and 6% at EOI

19
5% 8 3% 11 26

25

16%
12

6%

29 59

91
79%

121 90%

90 210

A: MI A+I/I:
MI

A: EOI
PB

A+I/I:
EOI PB

A: EOI
BM

A+I/I:
EOI BM

Chemo +/- ASCT+ Ibrutinib



MRD guided trials with novel agents in 1L MCL

Glimelius I, Nikkarinen , Meriranta L, Husby S, Pott C, submitted Lancet 2026 



#884 Acalabrutinib Plus Venetoclax and Rituximab in Patients With Treatment-Naive 

Mantle Cell Lymphoma: Results From the Phase 2 TrAVeRseStudy

Hawkes et al. ASH 2025

➢ MRD in other compartments?



Crowley, Nat Rev Clin Oncol. 2013

Analysis of cfDNA: the „Liquid Biopsy“ concept



Crowley, Nat Rev Clin Oncol. 2013

MRD Methoden

NGS

IG rearrangements Capture Mutation panels

Analysis of cfDNA: the „Liquid Biopsy“ concept

Sensitivity 10-04 Sensitivity 10-05
10-06



Meriranta et al. 
2022

Kurtz et al. 2021

Phased variant patterns for 
error rate adjustment

Limited to 2-5% of variants

Kurtz et al. 2021

SNVs only:

Phased 
variants:

Capture based sequencing of ctDNA
Phased variants



Additional benefit for MRD using cfDNA in MCL?
Exploratory study from the TRIANGLE trial (Autologous SCT after Ibrutinib/R-CHOP in 1L MCL)

Objectives:

• Explore the suitability of cfDNA for genotyping

• Assess the prognostic impact of ctDNA for MRD

➢ Plasma cf DNA by EC-NDC

➢ CT by IG-NGS 10-06



Tumor genotyping from cfDNA and CTC in patients with MCL
Concordance between CTC and cfDNA

➢ 100% concordance of IG clonotypes identified in CTC and cfDNA
➢ Identification of a CCND1::IGH gene fusion in 56/57 cases
➢ Identification of ~6 MRD target/patient in each compartment (range 2-10)

High concordant genotyping in CTC and cfDNA by EC-NDC

Khouja Leukemia 2025



Circulating tumor DNA in MCL
Prognostic value of cfDNA and ctDNA at diagnosis

MIPI: 
Age
performance status
LDH
leukocyte count

Correlation of cfDNA levels
at diagnosis with MIPI 
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Correlation of ctDNA levels
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scoring

High cfDNA: >50 ng/ml plasma

FF
S 

(P
ro

b
ab

ili
ty

)

High ctDNA: >40% infiltration

FF
S 

(P
ro

b
ab

ili
ty

)

➢ Baseline cfDNA and ctDNA levels correlate with clinical prognostic
factors and predict patient outcome

Khouja Leukemia 2025



MRD assessment in CTC and cfDNA
More frequent disease clearance under Ibrutinib induction

➢ Higher frequency of MRD positivity in ctDNA at MI and EoI

MRD status in cfDNA 
by treatment arm

MRD status in CTC vs cfDNA

Khouja Leukemia 2025



ctDNA for genotyping and MRD in the VALERIA trial in r/rMCL
VEN-R2: Venetoclax + Lenalidomide + Rituximab therapy



Variable concordance 

between ctDNA and PB/BM

Subclonal BTK resistance 

mutations in the cfDNA only 

cfDNA compartment has 

rich clonal hematopoiesis

Meriranta et al. 2025

Spatial heterogeneity and clonal hematopoesis
Suitability to measure clonal evolution



Limitations to MCL ctDNA analysis

Clonotype detection insensitive: 

fragmented, low DNA input

Low mutation rate limits use of 

off-the-shelf panels

Lack of phased variants for 

detection 

Kurtz et al. 2021Nadeu et al. 2020
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Glimelius I, Nikkarinen , Meriranta L, Husby S, Pott C, submitted Lancet 2026 

Future approaches for treatment in MCL
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