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Caracterización genética* de neoplasias linfoides, 
¿qué estudiar y qué implicaciones tiene?
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Which aberrations should we study? Spanish recommendations (NGS ± FISH or other methods)

2023-2024

2023

Gómez-Casares et al, 2023; Abrisqueta et al, SCS 2024; https://cgen.sanidad.gob.es/#/
 

2021
12/2024
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B-cell maturation process, and their derived B-cell lymphomas

López et al, Medizinische Genetik 2024



B-cell clonality: The IG rearrangement/s

Van Dongen et al, Leukemia 2003; Evans et al, Leukemia 2007; Langerak et al, Leukemia 2016; Stewart et al, Blood Adv 2021; De Leval et al, Blood 2022 

EuroClonality/BIOMED-2

• To demonstrate B-cell monoclonality

• To demonstrate clonal relationship 
between entities (ie CLL and Richter)



Chronic lymphocytic leukemia (CLL)

Hallek et al, Blood 2018; De Leval et al, Blood 2022; Medina et al, Med Clin 2025 

Hallek et al, iwCLL Guidelines, Blood 2018 CIT era



*Required/strongly recommended in the National Comprehensive Cancer Network 2022 guidelines.

Chronic lymphocytic leukemia (CLL)

Hallek et al, Blood 2018; De Leval et al, Blood 2022; Medina et al, Med Clin 2025 

Hallek et al, iwCLL Guidelines, Blood 2018 CIT era
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Eskelund et al, 2017, De Leval et al, 2022; López et al, 2024; Abrisqueta et al, SCS 2024
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Mantle cell lymphoma (MCL): Identification and management of high-risk MCL

Jain and Wang, Blood 2025 



Mantle cell lymphoma (MCL): Identification and management of high-risk MCL

TP53 (17p13) deletions MYC rearrangements
MYC amplifications

Complex karyotype CDKN2A (9p21) deletionsNon-TP53 mutations

KMT2D
NOTCH1/NOTCH2

NSD2
SMARCA4

CCND1
CDKN2A

Jain and Wang, Blood 2025 
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Tiacci et al, NEJM 2011; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024
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Hairy cell leukemia (HCL-variant)

https://cgen.sanidad.gob.es/#/



Lymphoplasmacytic lymphoma (LPL)

Treon et al, NEJM 2012; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024
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†Useful in certain circumstances in the National Comprehensive Cancer Network 2022 guidelines.

Follicular lymphoma (FL)

Dual Color Dual Fusion
IGH::BCL2 probe

Break apart BCL2 probe
Easier interpretation in tissue sections

Detects all BCL2 rearrangements
t(2;18)(p11;q21) - IGK::BCL2

t(18;22)(q21;q11) – IGL::BCL2

De Leval et al, Blood 2022; López et al, Medizinische Genetik 2024
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Alcoceba et al, Guías NGS SEHH 2023; Abrisqueta et al, SCS 2024



Burkitt lymphoma

Angi et al, 2017; De Leval et al, 2022; López et al, 2024; Abrisqueta et al, SCS 2024
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Cytogenetics cell cultures from PB or BM
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FISH

70-80% t(8;14)(q24;q32) IGH::MYC 

10-15% t(2;8)(p11;q24) IGK::MYC

2-5%  t(8;22)(q24;q11) IGL::MYC

5-10% absence rMYC→11q gain/loss?



High-grade B-cell lymphomas (HGBCL)

De Leval et al, Blood 2022

IGH::BCL2, rearranged 
with 2xBCL2 extra copies

BCL6, not rearrangedIGH::MYC, rearranged



High-grade B-cell lymphomas (HGBCL)

IG::MYC poorer outcomes?

Not really implemented in routine 

Chong et al, Blood Adv 2018, Rosenwald et al, JCO 2019

MYC partner gene (IG, non-IG) matters?



Diffuse large B-cell lymphoma (DLBCL), NOS

Wright et al, Cancer Cell 2020; De Leval et al, Blood 2022; López et al, Medizinische Genetik 2024
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"Hans algorithm”

LymphGen



Diffuse large B-cell lymphoma (DLBCL), NOS

Lymphoid gene panel

Abrisqueta et al, SCS 2024



López et al, 2024

T/NK-cell mature malignancies are divided into leukemic, nodal and extranodal



Stewart et al, 2021; López et al, 2024; https://atlasgeneticsoncology.org/ 
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Stewart et al, 2021; López et al, 2024; https://atlasgeneticsoncology.org/ 

Genetic tests in T-cell mature malignancies: clonality and FISH

T-cell clonality

Cytogenetics from PBFISH: TRA

FISH: ALK FISH: TP63 and DUSP22



Abrisqueta et al, SCS 2024

Genetic tests in T-cell mature malignancies: NGS





• Integrated diagnosis is essential in lymphoma management: joint committees with clinicians, 
pathologists, morphologists/cytometrists, and geneticists

‒ Suspected diagnosis: What are we looking for? And which type of genetic abnormality?

‒ Which is best the sample and the most appropriate methodology?

‒ When do we need to test? Diagnosis, before treatment, at relapse?

‒ How we manage discordant cases?

‒ Follow the guidelines and be updated
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• Integrated diagnosis is essential in lymphoma management: joint committees with clinicians, 
pathologists, morphologists/cytometrists, and geneticists

‒ Suspected diagnosis: What are we looking for? And which type of genetic abnormality?

‒ Which is best the sample and the most appropriate methodology?

‒ When do we need to test? Diagnosis, before treatment, at relapse?

‒ How we manage discordant cases?

‒ Follow the guidelines and be updated

• New genomic technologies (NGS) have provided extensive amounts of genomic data: 

‒ Which is the real applicability of gene panels in lymphoma? Consensus?

‒ Which of these data essential in clinical practice? Academic/university hospitals versus community centers?

• Some open questions:

‒ Does clonal percentage/VAF matter in prognosis/treatment? i.e. CLL with TP53 mut 2% vs 90% is the same?

‒ Are all mutations equal? Pathogenic vs Probably pathogenic vs Uncertain significance vs Probably benign vs Benign

‒ Clonal hematopoiesis (myeloid) in lymphoid neoplasms?

‒ Liquid biopsy in lymphoma?

Final considerations and open questions







Stewart et al, Blood Adv 2021



Rossi et al, NEJM 2022

Marginal zone lymphomas



Jain and Wang, Blood 2025 



MYC rearrangements in DLBCL: FISH probes

Chong et al, Blood Adv 2018



Pediatric and young adults lymphomas



Large B-cell lymphoma/high grade B cell lymphoma with 11q aberration 
(LBCL/HGBCL-11q)

Provided by S. Beà; Pienkowska-Grela et al, 2011; Grygalewicz, 2017; López et al, 2024 

Presence of 11q22-q23.3 gain /11q24.1-qter loss

• New entity in WHO, provisional entity in ICC

• Test all MYC-R negative cases with Burkitt or Burkitt-like morphology

• 11q alterations also found in MYC-R BL and MYC-R HGBCL, NOS

• Best test: genomic microarrays (or OGM, WGS)

Inverted duplication in 11q



Large B-cell lymphoma with IRF4 rearrangement (LBCL-IRF4)

• IRF4 gene lies in a complex/polymorphic region (potential false positive and negative results)

• The partner is usually IGH (very few with IGK and IGL, one non-IG reported in chr21 by RNAseq)

• 10% false negative cases by FISH approach using an IRF4 BA probe

• No commercial IGH::IRF4 fusion probe

• Presence of IRF4 mutations in the highly conserved N-terminal DNA-binding domain in exon 2, in the correct context (aSHM), might be
used as a surrogate marker for the presence of IRF4-R

• IRF4-R is not exclusive of LBCL-IRF4, can be found in LBCL with BCL2-R. Need of integrated diagnosis

Loss of 3’ signal

1F1R

Atypical signal pattern

Consistent with IRF4 mechanism

Possible unbalanced transloc

Split signal

1F1R1G

break

Provided by S. Beà 



De Leval et al, Blood 2022 



De Leval et al, Blood 2022 

Diffuse large B-cell lymphoma (DLBCL), NOS



A reflection/thinking…

Rosenquist et al, Haematologica 2016
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