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Minimal Residual Disease “MRD”
- the concept -
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MRD as a function of tumor and host biology




Response

. Preclincial relapse
monitoring

assessment

Risk stratifikation

Pretreatment Interim monitoring Surveillance maonitoring
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MRD assessment in MCL

-~

(" Circulating tumour cells (Peripheral blood and Bone marrow)
MCL cell / Immunophenotypic markers Flow cytometry

i

VDJ-clonotype

CCND1 translocation
1(11;14)(q13,932)

MRD target: /
- circulating lymhoma cells
- BM infiltrating cells — /

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



Assessment of MRD in circulating tumour cells differences:

to be MRD negative is not the same...

MRD level
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The technique and the biology of the disease impacts on the definiton of ,,undetectable MRD“



Follicular lymphomas
Gallium trial
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MRD measured in CTC:

Prognostic evidence of MRD response in different lymphoma entities:
results from prospectively randomized Phase lll trials

Multiple Myeloma

CLL

MCL
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MRD measured in CTC:
Patients with MRD negative CR have improved PFS/OS independent
of disease, irrespective of therapy or disease setting.

Multiple Myeloma MCL
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MRD measured in CTC:
Established timepoints for outcome prediction

End of induction Post ASCT During maintenance
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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?
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Kinetic of MRD-response during treatment: MCL
comparison of induction regimen
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MRD-response in MCL.: increasing MRD-neg rates due to more
effective treatments

M Blood ™ Bone marrow
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TRIANGLE: MRD response during and at end of induction
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TRIANGLE: MRD response during and at end of induction
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MRD guided trials with novel agents in 1L MCL

Trial Regimen Used biomarker (HR) N Line Outcome
ALTAMIRA(77) R-Acalabrutinib TP53mut, blastoid, 81 1LE HR: 2-y PFS 32%
HR continuous, LR stop after 1y Ki67>30% LR: 2-y PFS 91%
BOVen(78) Zanubrutinib, obinutuzumab, TP53mut only 25 1L HR: 2-y PFS 72%
venetoclax. MRD guided duration.
MAVO(79) Acalabrutinib, venetoclax, TP53mut gr p53>50% 24 1L 2-y PFS 79%
obinutuzumab. MRD guided
duration.
TrAVeRse (80) Rituximab, venetoclax, TP53mut blastoid, MIPI 108 1L Overall: 1-y PFS 95%

acalabrutinib. MRD neg

randomized to A maintenance.

high
(TP53mut n=17)

TP53mut: 1-y PFS 88%

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

TrAVeRse Study Design: Multicenter, Open-label, Phase 2 Trial

Randomization stratification
* SMIPI risk status

« Blastoid/pleomorphic histology

« TP53 mutation status Cycle 15 to End of Treatment

Screening

Acalabrutinib 100 mg BID, PO until PD

Cycles 1-13 MRD-neg CR

Untreated MCL Randomization ob o Acalabrutinib
(N=100) SSIVETOn retreatment
* Age218y
« Ann Arbor Stage 2 AVR MRD assessed by NGS \] PD during
Y induction? (10) in PB (clonoSEQ) observation

+ ECOG PS 0-2/3
MRD-pos CR, PR, SD
Acalabrutinib 100 mg BID, PO until PD

1 cycle = 28 days

Recruited from 7 countries

- ~ Other outcomes

Primary endpoint: + ORRICRrate + DOR - 0s
MRD-neg CR rate® + MRD-negrate + PFS + Safety
at end of induction + Exploratory longitudinal MRD monitoring

pup i mQ Up 10 400 mg dasky]), rtuasTiab g/ day 1 of C1-1

BeRE
TrAVeRse %

5 ) S st et e v, PV o e, TP . TrAVeRse

Outcomes at End of Induction in Patients With TP53 Mutation

Among evaluable patients who completed induction, those with TP53m have comparable benefit

MRD-neg CR MRD-neg ORR CR by Lugano
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» MRD in other compartments?



Analysis of cfDNA: the , Liquid Biopsy“ concept
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Analysis of cfDNA: the , Liquid Biopsy“ concept
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Capture based sequencing of ctDNA

Phased variants

nature .
Blotechnology e Phased variant patterns for

—— error rate adjustment

Enhanced detection of minimal residual disease
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Limited to 2-5% of variants

Kurtz et al. 2021
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MCL

Additional benefit for MRD using cfDNA in MCL?

Exploratory study from the TRIANGLE trial (Autologous SCT after Ibrutinib/R-CHOP in 1L MCL)

Interim End of
Diagnosis staging Induction

R-CHOP/R-DHAP 3 yrs. R maintenance Objectives:

Ibrutinib maint. 2 yrs. * Explore the suitability of cfDNA for genotyping

Stage 2-4 MCL R-CHOP/R-DHAP + Ibrutinib ASCT R

* Assess the prognostic impact of ctDNA for MRD
lbrutinib maint. 2 yrs.

R-CHOP/R-DHAP + lbrutinib R-maint. 3 yrs.

» 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

High concordant genotyping in CTC and cfDNA by EC-NDC

gray scale (structural variants)
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» 100% concordance of IG clonotypes identified in CTC and cfDNA
» ldentification of a CCND1::IGH gene fusion in 56/57 cases

» ldentification of ~¥6 MRD target/patient in each compartment (range 2-10)

Khouja Leukemia 2025
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Circulating tumor DNA in MCL @
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% patients with detectable

MRD assessment in CTC and cfDNA

More frequent disease clearance under lbrutinib induction

MRD status in CTC vs cfDNA MRD status in cfDNA
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ctDNA for genotyping and MRD in the VALERIA trial in r/rMCL

VEN-R2: Venetoclax + Lenalidomide + Rituximab therapy
%

Genotyping ctDNA quantification ciDNA MRD
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Spatial heterogeneity and clonal hematopoesis

Suitability to measure clonal evolution

Variable concordance

between ctDNA and PB/BM
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Limitations to MCL ctDNA analysis

Clonotype detection insensitive: Low mutation rate limits use of Lack of phased variants for
fragmented, low DNA input off-the-shelf panels detection
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Future approaches for treatment in MCL

Newly diagnosed MCL

—% Non-nodal disease }7

!

!

A
At least 2 of the following: Single alteration of: No high-risk factors:
TP53 mut, 17p del, p53 >50%, TP53 mut or 17p delor TP53/17p wt
CDKN2A del, p53 >30% or p53 <30%
Complex karyotype/genetics CDKN2A del or Classic morphology
Blastoid/p leomorphic morphology Blastoid/pleomorphic morphology or Ki6 7<30%
Ki-67 >50% Ki-67 >30%
1 | L 1
Ultra-highrisc | High risk Standard ise | I IS
l l A4 A4
Clinical trial or Induction with R-chemo + BTKi or In need of treatment: Watch and wait**

Induction with R-chemo (+/-ASCT*) or
triplet: BTKi + Bcl2i + CD20 ab
AND consolidation with T-cell directed

Genetic assessement

and IHC

!

induction with triplet:
BTKi + Bcl2i + CD20 ab

Time limited BTKi + CD20abor

if tolerated time limited triplet:

BTKi + Bcl2i + CD20 ab

therapy
PET-pos or PET-neg and MRD+ MRD- MRD+ MRD-
MRD+ l l MRD- l l l l
Salvage RT or Close monitoring Salvage BTKi+CD20 ab Consider salvage BTKi+CD20 ab
+/ - IMID’s by MRD T-cell directed maintenance T-cell directed maintenance
Or Allo TX therapy therapy

or clinical trial

or clinical trial

* Highly proliferative K-67>50% or blastoid might need ASCT
** Consider treatment for indolent disease with symptoms, high WBC, or MIPI high

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