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Follicular lymphoma , how many diseases ?



Follicular lymphoma

Morphology: Follicular proliferation of centrocytes

and centroblasts associated with FDC

Immunophenotype: CD20+, CD19+, CD79a+

IgM, IgG, IgA, CD10+, BCL-2+, BCL-6+,          

LMO2+, HGAL+, MEF2B+, EZH2+, GCET1+

Genetics: JH/BCL-2 rearrangement

t(14;18); somatic mutations in VH

Clinical: Adults, indolent course but generally incurable. Most 

patients present with advanced stage disease, III/IVA

BCL2



Evolving Spectrum of Follicular lymphoma
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t(14;18)

FL-like B-cell in
healthy 
individuals
Åt(14;18)+
ÅSHM
ÅCSR
ÅIntense 

trafficking

In-situ follicular neoplasia
ÅNodal localized disease
Åt(14;18)+
ÅLow level CNAs
ÅCREBBP, TNFRSF14, EZH2 mutations
ÅLow frequency KMT2Dmutations  

<0.01%

~2-3%
Conventional folllicular 
lymphoma
ÅSystemic disease
Åt(14;18)+
ÅHigh level CNAs
ÅCREBBP, TNSF14, EZH2, BCL2 

mutations
ÅFrequent mutations in KMT2D

Duodenal -type  follicular lymphoma
ÅIntestinal localized disease
Åt(14;18)+
ÅLow level CNAs
ÅCREBBP, TNFRSF14, EZH2 mutations
ÅLow frequency KMT2Dmutations

Follicular lymphoma pathogenesis



Duodenal - type follicular lymphoma

Schmatz AI et al., J Clin Oncol 2011, 29:1445

Follicular lymphoma of the Duodenum

CD10

Bcl -2

Bcl -6

HE

Å Duodenal type FL is often diagnosed accidentally

Å Is confined to mucosa / submucosa (stage IE 
citologically grade 1/2)

Å Rarely patients develop nodal disease

Å No large cell transformation

Å Features similar to in situ follicular neoplasia

Å Therapy: watch & wait or radiotherapy

Å t(14;18) translocation is present



Morphological features

CD20



CD10 BCL6



CD23



Duodenal - type follicular lymphoma

ÁSimilarto ISFN the most frequent genemutation isCREBBP
ÁThe mutation frequencieswerenot different from nodalcFL
ÁLessmultiple/biallelicKMT2Dmutations

The immune microenvironmentof DTFL is
distinct from nodalFL and characterizedby a 
chronicinflammationgenesignature

High CCL20 expressionrecruitsproinflammatoryTh17 cells
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Transformed follicular lymphoma

DLBCL
TP53

High-grade BCL
Double/triple hit
BCL2/MYC - R

B-ALL/LBL TdT+
MYC- R

CHL Histiocytic/
Dendriticsarcoma

Cases showclonalyidentity and retain the BCL2R

CD30



Evolving Spectrum of Follicular lymphoma



Á In most studies , approx . 10% of
follicular lymphoma Grade 1/2 
are negative for BCL2 by
immunohistochemistry

Á50% with translocation
t(14;18) by FISH

Á Alternative BCL2 antibodies
(E17, SP66) demonstrate BCL2 
positivity in 11/12 t(14;18)+ 
cases

Adam et al, Hum Pathol2013

BCL2 negative Follicular lymphoma 1/2

BCL-2 clone 100/D5 BCL-2 clone E17

Nodal t(14;18) -neg follicular lymphoma



Leich E et al. Blood. 2009 Jul 23;114(4):826 -34

t(14;18) - FL

GC-signature ABC-signature

t(14;18) + FL

Nodal t(14;18) -neg follicular lymphoma



ÅAnalyzed 36 cases predominantly diffuse

Å28 of 29 analyzable cases lacked t(14;18)

Å27 of 29 showed deletion of 1p36

ÅAll were grade I/II (12 grade I, 23 grade II)

ÅFrequent expression of CD23

ÅLarge localized inguinal  tumors



Nodal t(14;18) -neg follicular lymphoma

Study # cases diffuse Inguinal 1p36 CD23 CD10 STAT6
mutations

CREBBP
mutations

Katzenberger
2009

28 cases 100% 83%
9% cervical
9% axillary

26 (93%) 77% 85% ND ND

Siddiqi
2016

9 cases 100% 5 (56%)
Stage I/II

3 (33%) 100% 67% 8 (89%) 7 (78%)

Zamó
2018

6 cases 100% NM 100% NM NM 5 (83%) 5 (83%)

Xian
2020

16 cases 100% 100% 4 (25%)
CN-LOH 
(3;19%)

100% 100% 14 (88%)
SOCS1 (6; 38%)

15 (94%)
CN-LOH (63%)

Nann
2020

55 cases D: 25%
F/D: 15%
F: 60%

20 (36%)
Stage I/II

21% 85% 84% 84%
SOCS1 (2; 10%)

71%
CN-LOH (35%)

Diffuse pattern: lessthan 25% follicularpattern
NM: Not mentioned; ND:notdone
BOLD: Inclusioncriteria



Follicular lymphoma t(14;18) -neg is a genetically a heterogenous disease

Genetically, three maingroups
1) Similarto conventionalFL but with STAT6mut
2) Characterizedby STAT6/CREBBP mutations
3) A groupwith few alterations(DDxnMZL)

Å Predominantlyinguinal but not exclusively
Å Frequent STAT6 mutations(70%)
Å Frequent CREBBPmutations(62%) and 

TNFRSF14(45%)

Å Frequent diffuse pattern but not exclusively
Å Fulfillingcriteriaof diffuse FL 40%
Å Purelyfollicular 35%
Å Follicularand diffuse 25%

Nann, D., J. E. Ramis-Zaldivar, I., et al. (2020). Blood Adv 4(22): 5652-5665.



ü FL11 ï67 year -old
ü Female
ü Stage 1
ü Inguinal LN
ü Follicular /diffuse
Mutations :
ÁSTAT6 
ÁCREBBP
ÁTNFRSF14 (2)
ÁEZH2
Á16p CNNLOH

*CR



FL7 ï72 -year -old Female
Axillary LN
Stage IIIA
Follicular
Mutations :
ÁSTAT6
ÁCREBBP
ÁKMT2D
Á16p deletion

*6 years later (2015) recurred in 
the inguinal region . CR



ÅBCL2-R neg, CD23+ folliclecentercell
lymphoma

ÅA provisionalentity characterizedbyCD23 
expressionand BCL2R neg

ÅCD23 expressionisa goodsurrogatemarker
of STAT6mutation

ÅMore often in women2:1

ÅOftenearlystageof the disease(I/II)

ÅOften in inguinal regionbut also axillaryor
neck

ÅOftendiffuse but also follicular

ÅSTAT6 mutation associatedwith CREBBPand 
or TNFRS14

Follicular lymphoma t(14;18) -neg

Salaverria, Weigert, Quintanilla-Martinez, Blood advances 2023 in reviewCampo E, Blood 2022


