
 

 

 University of Groningen

Synchronous diffuse large B-cell lymphoma and mantle cell lymphoma
de Groot, Fleur A; de Haan, Lorraine M; de Groen, Ruben A L; Heijmen, Linda; van Wezel,
Tom; van Eijk, Ronald; Bohmer, Lara; Bot, Freek; Ten Berge, Rosita L; Diepstra, Arjan
Published in:
Leukemia & lymphoma

DOI:
10.1080/10428194.2021.2015589

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2022

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
de Groot, F. A., de Haan, L. M., de Groen, R. A. L., Heijmen, L., van Wezel, T., van Eijk, R., Bohmer, L.,
Bot, F., Ten Berge, R. L., Diepstra, A., Veelken, H., Cleven, A. H. G., Jansen, P. M., & Vermaat, J. S. P.
(2022). Synchronous diffuse large B-cell lymphoma and mantle cell lymphoma: support for low-threshold
biopsies and genetic testing. Leukemia & lymphoma, 63(5), 1251-1255.
https://doi.org/10.1080/10428194.2021.2015589

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 12-10-2022

https://doi.org/10.1080/10428194.2021.2015589
https://research.rug.nl/en/publications/8c45be83-0374-4162-8ad2-d7c61e7f7891
https://doi.org/10.1080/10428194.2021.2015589


Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ilal20

Leukemia & Lymphoma

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ilal20

Synchronous diffuse large B-cell lymphoma and
mantle cell lymphoma: support for low-threshold
biopsies and genetic testing

Fleur A. de Groot, Lorraine M. de Haan, Ruben A. L. de Groen, Linda
Heijmen, Tom van Wezel, Ronald van Eijk, Lara Bohmer, Freek Bot, Rosita
L. ten Berge, Arjan Diepstra, Hendrik Veelken, Arjen H. G. Cleven, Patty M.
Jansen & Joost S. P. Vermaat

To cite this article: Fleur A. de Groot, Lorraine M. de Haan, Ruben A. L. de Groen, Linda Heijmen,
Tom van Wezel, Ronald van Eijk, Lara Bohmer, Freek Bot, Rosita L. ten Berge, Arjan Diepstra,
Hendrik Veelken, Arjen H. G. Cleven, Patty M. Jansen & Joost S. P. Vermaat (2021): Synchronous
diffuse large B-cell lymphoma and mantle cell lymphoma: support for low-threshold biopsies and
genetic testing, Leukemia & Lymphoma, DOI: 10.1080/10428194.2021.2015589

To link to this article:  https://doi.org/10.1080/10428194.2021.2015589

Published online: 21 Dec 2021.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ilal20
https://www.tandfonline.com/loi/ilal20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10428194.2021.2015589
https://doi.org/10.1080/10428194.2021.2015589
https://www.tandfonline.com/action/authorSubmission?journalCode=ilal20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ilal20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10428194.2021.2015589
https://www.tandfonline.com/doi/mlt/10.1080/10428194.2021.2015589
http://crossmark.crossref.org/dialog/?doi=10.1080/10428194.2021.2015589&domain=pdf&date_stamp=2021-12-21
http://crossmark.crossref.org/dialog/?doi=10.1080/10428194.2021.2015589&domain=pdf&date_stamp=2021-12-21


LETTER TO THE EDITOR

Synchronous diffuse large B-cell lymphoma and mantle cell lymphoma:
support for low-threshold biopsies and genetic testing

Fleur A. de Groota� , Lorraine M. de Haanb�, Ruben A. L. de Groena, Linda Heijmenc, Tom van Wezelb,
Ronald van Eijkb, Lara Bohmerd, Freek Bote, Rosita L. ten Bergee, Arjan Diepstraf, Hendrik Veelkena,
Arjen H. G. Clevenb, Patty M. Jansenb and Joost S. P. Vermaata

aDepartment of Hematology, Leiden University Medical Center, Leiden, The Netherlands; bDepartment of Pathology, Leiden
University Medical Center, Leiden, The Netherlands; cDepartment of Radiology, Leiden University Medical Center, Leiden, The
Netherlands; dDepartment of Hematology, Haga Hospital, The Hague, The Netherlands; eDepartment of Pathology, Haga Hospital,
The Hague, The Netherlands; fDepartment of Pathology, University of Groningen, University Medical Center Groningen, Groningen,
The Netherlands

ARTICLE HISTORY Received 24 September 2021; revised 22 November 2021; accepted 29 November 2021

Transformation of an indolent B-cell lymphoma into a
clonally related aggressive large B-cell lymphoma is rela-
tively common [1]. Composite lymphomas, the simultan-
eous appearance of two (or more) clonally unrelated
lymphomas occurring in the same tissue site or organ,
are also described before [2–4]. However, to our know-
ledge, a synchronous presence of two clinically and gen-
etically different aggressive B-cell lymphoma subtypes
(i.e. diffuse large B-cell lymphoma (DLBCL) and mantle
cell lymphoma (MCL)) in two distinct anatomical locations
is currently unknown. Both lymphomas have specific
morphological, immunohistochemical (IHC), and genetic
characteristics. Although, CD5 negative MCL and cyclin
D1 positive DLBCL are described, complicating clear dif-
ferentiation between both entities and additional genetic
evaluation is required [5]. This report is the first to
describe the exclusive presence of a synchronous DLBCL
and MCL, with corresponding distinct clinical and radio-
logical features. Extensive genomic analyses demon-
strated that DLBCL and MCL were genetically unrelated.
Consequently and in contrast to composite lymphomas,
appropriate treatment strategies and response evaluation
need to be tailored to both synchronous lymph-
oma entities.

A 56-year-old man presented with abdominal com-
plaints for months and general malaise, extensive night
sweats and palpable lymph nodes since weeks. A PET-CT
scan was performed and analyzed using the EARL FDG-
PET/CT acquisition launched by the European
Organization for Research and Treatment of Cancer
(EORTC) imaging group to assist imaging sites in meeting
the standard requirements specified in the guideline. The
intensity PET-CT projection showed multiple lesions with

varying maximum standardized uptake values (SUVmax),
indicating that these lesions reflect different disease enti-
ties (Figure 1(A,B)). Intense FDG-avid lymphadenopathy
was seen inguinal, cervical and axillar (SUVmax 16.6, 19.1,
and 25.1, respectively), suggesting an aggressive disease
(mean SUVmax 20.3) [6]. The spleen, hepatic, and para-
iliac lymph nodes, and the sigmoid colon showed moder-
ate FDG-avidity (SUVmax of 3.6, 5.0, 3.7, and 4.3, respect-
ively). These light gray lesions (mean SUVmax 4.2) were
expected to be of more indolent character. The differen-
tial intensity of FDG-avid lesions, along with acute and
chronic symptoms and iron deficiency anemia caused by
intestine involvement, was suspect for distinct disease
entities, and consequently the axilla and colon lesions
were biopsied. These two lesions were biopsied and it
has been assumed that these represent all other lesions
with comparable FDG-avidity because taking more biop-
sies is not patient friendly, clinically inefficient and the
chances of having a third synchronous lymphoma are
negligibly small.

Histologic examination of the axillary lymph node
showed an architectural effacement by a diffuse prolifer-
ation of atypical large lymphoid cells (Figure 1(C)). The
lesional cells contained scant cytoplasm with large irregu-
lar nuclei and prominent nucleoli, frequently with mitotic
figures and apoptosis. The colon samples demonstrated
submucosal diffuse monomorphic proliferations of small
to medium sized lymphoid cells with slightly irregular
and indented nuclei (Figure 1(C)) with inconspicuous
nucleoli. Mitosis and apoptosis were infrequent. Next, as
we have described before, IHC and (Fluorescent) In Situ
Hybridization ((F)ISH) analyses were performed following
the latest WHO Classification for Hematological
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Figure 1. (A) Maximal intensity PET-CT EARL acquisition depicting SUVmax of different lesions before treatment. Intense FDG-avid
lymphadenopathy (black lesions) was seen inguinal, cervical, and axillar. Moderate FDG-avidity (gray lesions) was seen in the
spleen, hepatic and para-iliac lymph nodes and the sigmoid colon. (B) Highlighted DLBCL suspected lesions with arrows cervical
and axillar and MCL suspected lesions with arrows in the liver and the spleen. (C) Immunohistochemistry on DLBCL and MCL sam-
ple with hematoxylin and eosin, cyclin D1, and Ki-67 showing distinct staining expressions. FISH analysis demonstrated a BCL1
rearrangement in MCL (indicated by separated arrows) but not in DLBCL (indicated by linked arrows).
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Malignancies [7]. Thin slides of 3 lm of patients’ FFPE tis-
sues were stained for antibody expression (Dako Omnis,
Glostrup, Denmark), using the Dako Autostainer Link 48
(Dako, Glostrup, Denmark), according to standard proce-
dures. Both samples showed strong diffuse positivity for
the B-cell markers CD20, CD79A, and PAX5. The axilla
showed no cyclin D1 and SOX11 expression in the
lesional cells, while the colon showed both strong cyclin
D1 and SOX11 staining. Both lesions were negative for
CD5. Opposed to very high Ki-67 proliferation (�95%) of
the axilla, the colon showed low Ki-67 proliferation

(�20%). Given IHC negativity for CD10 and positivity for
BCL6 and MUM1, the axillary sample was classified as
DLBCL with a non-germinal center B-cell phenotype
(Hans algorithm) [8]. The colon tissue demonstrated
negativity for CD10, BCL6, and MUM1. Rearrangement of
MYC, BCL2, BCL6, and CCND1 were assessed with Vysis
Dual Color Break Apart Rearrangement Probes from
Abbott using the Dako Histology FISH Accessory Kit [9].
Both samples showed no MYC, BCL2, or BCL6 rearrange-
ment and EBER was negative. A BCL1 rearrangement was
identified in the colon but not in the axilla (Figure 1(C)),

2A - 2C -

2B - FR1 (IgH-A): DLBCL 343/357 base pairs, MCL 325 base pairs

FR2 (IgH-B): DLBCL 265 base pairs, MCL 260 base pairs

FR3 (IgH-C): DLBCL 124 base pairs, MCL 128 base pair

DLBCL MCL Localisa�on
IHC CD20

CD79A
PAX5
Cyclin D1
SOX11
CD5
CD10
BCL6
MUM1
Ki-67 95% 20%

FISH MYC
BCL2
BCL6
BCL1

ISH EBER
tNGS KMT2D Missense chr 12:49420607 

CD79A Missense chr 19:42384971
ATM Missense chr 11:108206616
BIRC3 Splice-site chr 11:102206695
RHOA Missense chr 3:49413010
GNAI2 Missense chr 3:50289553
CCND3 Missense chr 6:41903710

Figure 2. (A) Summarized results of immunohistochemistry, (F)ISH analysis, and targeted next generation sequencing. Dark
squares depict a positive IHC, (F)ISH, or identified variant result, light squares represents a negative IHC, (F)ISH, or wildtype gene.
(B) Clonality assessment in FR1 (IgH-A), FR2 (IgH-B), and FR3 (IgH-C) demonstrated IgH profiles of the two clonally unrelated sam-
ples. (C) Schematic overview emphasizing the necessity for low-threshold biopsies in appropriate diagnostic procedures of suspect
clinical course and lesions with differential FDG-avidity, thereby guiding therapeutic strategies.
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underlining the diagnosis MCL, without a blastoid pheno-
type. Combining these pathological characteristics with
literature on FDG-avidity reporting that the mean
SUVmax in DLBCL is 21.8 with a standard deviation of 9.1
and the median SUVmax of MCL is 7.4 (ranging from 1.8
to 33.8) confirmed that both pathology and the PET-CT
results fit the diagnosis of DLBCL in the intense axillary
lesion and MCL in the moderate lesion in the colon [10].
As done before, cell-of-origin (COO) classification was
performed by gene-expression-profiling using a custom-
made Lymph2Cx NanoString panel covering 20 genes for
COO classification. Gene expression data were normalized
by using five Lymph2Cx housekeeping genes. This COO
categorization demonstrated an intermediate subtype for
DLBCL (Supplementary methods) [11]. Clonal rearrange-
ment analysis of IgH-/IgK-locus (Supplementary methods)
showed no clonal relation between DLBCL and MCL
(Figure 2(B)).

Mutational profiles were analyzed using an in-house
targeted next-generation sequencing (tNGS) panel
(BLYMF200), including 200 lymphoma-relevant genes
(Supplementary methods and Table S1), as extensively
described before [12]. Average read count was 1591
(range, 0–11995; Supplementary Table S2). Variants with
coverage �100 reads and allele frequency of �5% were
functionally annotated. For DLBCL, KMT2D, CD79A, RHOA,
GNAI2, and CCND3 mutations were identified correspond-
ing with a non-GCB phenotype (Figure 2(A,C)) [13]. ATM
and BIRC3 mutations underscored the MCL diagnosis,
TP53 was wildtype [14]. Since no aberrations were noted
in peripheral blood mononuclear cells (PBMCs), identified
mutations were all considered somatic variations. Overall,
the identification of different molecular profiles along
with confirmation that both samples were clonally differ-
ent, in addition to discriminative morphological and IHC
features, illustrates the presence of a synchronous genet-
ically unrelated double B-cell lymphoma (i.e. DLBCL and
MCL). Considering both synchronous lymphoma entities,
treatment was adapted to alternate immuno-chemother-
apy R-CHOP (i.e. rituximab, cyclophosphamide, doxorubi-
cin, vincristine, and prednisone) for DLBCL with high-
dose cytarabine for MCL (Figure 2(C)). It was intended to
consolidate through intensive myeloablative chemother-
apy and autologous stem cell rescue. Due to severe
bowel toxicity caused by induction chemotherapy, this
intensive consolidation part was rejected. Subsequent
evaluation with PET-CT scan showed a persistent intense
FDG-avid axillary lesion and moderate FDG-avidity of the
colon. Again, tissue biopsies were obtained from both
lesions, demonstrating a reactive inflammatory environ-
ment in the axilla and persistent MCL in the colon. Given
the initial presence of bulky disease in the axilla and a
persistent intense FDG-avid lesion, local radiotherapy was
given additionally (35 Gy). As MCL persisted in the colon,
lenalidomide and rituximab (LR) was started as mainten-
ance therapy. This was rationally based on the genetic
profiles and substantial response rates of LR in both

DLBCL and MCL [15]. After three cycles, colonoscopy
demonstrated a significant clinical response of the colon.
This demonstrates that response evaluation for both dis-
ease entities should be assessed individually and as part
of the synchronous lymphoma. In contrast to composite
lymphomas, for synchronous lymphomas individual histo-
logical assessment of lesions with different PET-avidity is
important to optimize targeted treatment and response
evaluation per lymphoma subtype and localization. The
presented unique case demonstrated this individualized
approach for both lymphoma subtypes and anatomical
sites by adjuvant radiotherapy of the axillary PET avid
lesions and the initiation of LR for the persistent MCL
bowel lesions.

This study is the first to present a synchronous genet-
ically unrelated double B-cell lymphoma. Since DLBCL
and MCL are treated differently, significant diagnostic
procedures including extensive genetic analyses are of
vital importance. As also with composite lymphomas,
clinical presentations are generally more straightforward
with similar FDG-avid intensities at individual PET-CT
scans. In case of different clinical courses and/or FDG-
avid intensities at PET-CT scan, the most intense lesion is
usually biopsied. In contrast, this study illustrates the
need to carefully evaluate both clinical course and differ-
ent FDG-avid intensities in multidisciplinary consultations
and stresses the necessity of low-threshold biopsies and
comprehensive genetic testing to adapt the optimal
therapeutic strategy and response evaluations. Hence,
clinical and radiological presentations were suspicious for
different disease entities, biopsies of both lesions with
distinct FDG-avid intensity were fundamental in the diag-
nostic procedure. Integral and comprehensive analyses of
morphology, IHC and FISH, supplemented by tGEP,
clonality analysis and tNGS using the BLYMF200 panel
demonstrated genetically distinct B-cell lymphoma sub-
types. Different mutational profiles in different pathways
were identified, as DLBCL harbored mutated KMT2D,
CD79A, RHOA, GNAI2, and CCND3, while MCL contained
BCL1 rearrangement and ATM and BIRC3 aberrations.
Consequently, the therapeutic strategy was adapted to
both DLBCL and MCL. Without being an issue for com-
posite lymphomas, response evaluations were performed
individually for both entities and as part of the synchron-
ous lymphoma entities to optimize further treatment
strategies. Conclusively, in contrast to composite lympho-
mas, this study advocates for the need of low-threshold
tissue examination including extensive genetic analysis if
a clinical and radiological suspicion of two disease enti-
ties is present, thereby guiding optimal therapeutic strat-
egies with subsequent response evaluations targeting
both synchronous lymphoma entities.
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