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Conventional follicular

lymphoma

• Neoplasm deriving from GC B-cells, 
composed of centrocytes and 
centroblasts usually in follicular
distribution

• GC-phenotype (CD10, BCL6, HGAL, 
LMO2)

• Abnormal expression of BCL2 due 
to t(14;18)(IGH-BCL2)

• Typical clinical presentation of 
predominantly nodal disease and a 
generally indolent clinical course

CD10

bcl6 bcl2



• t(14;18)+ cells accumulate 
within nodal GCs as
centrocytes

• Via several re-entries into
GCs, t(14;18)+ B-cells
acquire additional
mutations enabling them
to be founders of ISFN or 
manifest lymphoma

• Although linear clonal evolution has been reported, most FL follow a 
branching evolution.

• t (14,18)(q32;q21) is the initiating event in 85-90% of cFL; V(D)J recombination error in a BM pre-B cell; 
rare t variants involve IGL instead of IGH; differentiated t(14;18)+ memory-like B-cells clones in >70% of 
healthy adults

Most frequent gene alterations in 
BCL2-rearranged FL at diagnosis

• Multiple sub-clones can be identified in 
early disease phases, providing the 
substrate for progression/ transformation
«via» a series of mutational events.



Genetic

alteration

All FL BCL2-R FL 

(85%)

BCL2-uR FL 

(15%)

BCL6

rearrangement

15-20% 15-20% 22-35%

Gene mutations

(also subclonal)

KMT2D 50-70% 46% 8-27%

CREBBP 50-70% 61% 38-70%

TNFRSF14 45-65% 18% 15-39%

BCL2 50% 50% 0%

EZH2 20% 14% 15-18%

STAT6 10-15% 14% 23-57%

EP300 10-15% 7% 7-15%

MEF2B 10-15% 9% 2%

IRF8 5-15% 4% 15%

TP53 5% 4% 8%

Major genetic changes in FL with and without BCL-2 rearrangement

• FL develops from a stepwise acquisition of 
cooperating genetic events 

• These genetic changes dysregulate the B-cell 
maturation/differentiation process in the GC and, 
consequently, ‘imprint’ their effects on the 
phenotype and biological properties of lymphoma 
cells, together with the microenvironmental milieu

• Insights into the genetic landscape of FL have also 
helped to define the current spectrum of distinct 
clinic-pathological variants



• In situ follicular B-cell neoplasm

• Follicular lymphoma

• Classic follicular lymphoma

• FL with unusual cytological features

• FL with a predominantly diffuse growth pattern 

• Folllicular large B-cell lynphoma

• Pediatric-type follicular lymphoma

• Duodenal-type follicular lymphoma

• Primary cutaneous follicle centre lymphoma
• Follicular lymphoma

• Early lesion of follicular lymphoma

• In situ follicular lymphoma

• Duodenal-type follicular lymphoma

• BCL2-rearangement negative, CD23-positive follicle center lymphoma

• Pediatric-type follicular lymphoma

• Testicular follicular lymphoma

• Primary cutaneous follicle centre lymphoma

• Large B-cell lymphoma with IRF4 rearrangement



FL with unusual cytological

features

• Nodular proliferation of small to medium-
sized blasts or large cleaved cells (large 
centrocytes)

• Higher Ki-67 and IRF4/MUM-1 expression

• Lower frequency of BCL-2 rearrangements
and more BCL-6 rearrangements

• Less frequent mutations in BCL2, KMT2D, 
KMT2B, MYC and CREBBP than FL3A. 

• IRF4-FISH test required for diagnosis in 
cases strongly expressing IRF4 protein

• Clinical outcome may diverge from cFL
but further studies requested to provide a 
better risk stratification

MUM1

Ki-67



FL with predominantly diffuse 
growth pattern

• Mainly inguinal regions, sometimes large 
tumour masses; often limited stage disease and 
favourable outcome

• Predominantly diffuse growth pattern; sclerosis
and fibrosis may be observed

• Lymphoma cells mainly consist of centrocytes

• D.D. with cFL exhibiting a partially diffuse 
growth pattern; extensive sampling

• FDCs lacking
other than
residual
microfollicles

CD21



• Lymphoma cells usually CD10+ and CD23+, but
CD10 may be absent; bcl2 weak to absent

• Absence of BCL2 and BCL6 rearrangements
• CNLOH 1p36 (TNFRSF14)
• CNLOH 16p13 (CREBBP, CIITA, SOCS1)

CD23

STAT6 mutations more frequent
than in cFL



• STAT6 mutations are mostly gain-of-function
• Activation of IL-4/JAK/STAT signaling

pathway
• IL4 producing TFH cells from the tumour

microenvironment are known to sustain the 
growth of neoplastic B-cells

• The concurrent gain of function of STAT6 and 
loss of its negative regulator SOCS1 may
drive high levels of anti-apoptotic BCL-xL as a 
surrogate for BCL2 excess

• Frequent CREBBP and CIITA co-
deletion/mutation point to a putative 
immune evasion process

STAT6 and lymphomagenesis



Follicular large B cell lymphoma

• New name of FL grade 3B; close relationship
to DLBCL

• Follicles exclusively composed of sheets of 
centroblasts; no centrocytes

• «Pure» forms are very rare; FLBCL often
coexists with DLBCL and rarely with cFL

• DLBCL must be excluded by careful sampling
• Variable positivity for CD10 (40%), BCL6 

(50%), BCL-2 (50%) and MUM1 (42-100%)
• MUM1+ cases to be tested for IRF4  

rearrangement to exclude LBCL IRF4-R



• BCL2-R in <10% of cases

• BCL6-R (40%) and MYC-R (20%)

• FL1-2 and FL3A share a common genetic 
background

• FL3B and FL/DLBCL lack mutations in 
epigenetic regulators CREBBP and 
KMT2D but exhibit additional CNVs, 
such as 1p36.32 losses and 3p21.1 
gains, which are linked to poor 
prognosis

• Upregulation of MYC, IRF4 and BATF expression associated with increase of the activity 
of metabolic and cell cycles pathways



• Localized, nodal B-cell lymphoma occurring
primarily in pediatric, adolescent and young
adult patients; 1-2% of all childhood NHL; 
M>F

• Single enlarged lymph node in head and 
neck region; Waldeyer ring

• Clonal proliferation of GC B-cells with a 
purely follicular growth pattern, a high 
proliferation index and absence of BCL2, 
BCL6 and IRF4 rearrangements

• Enlarged follicles (floral, serpiginous or 
confluent); mantle zone attenuated or 
absent; lack of zonation but tingible body 
macrophages; variable MZ differentiation

• Medium-sized to large blastoid cells

• CD10 and BCl6+, BCL2-, MUM1-, FOXP1+

• Invariably excellent prognosis; watch and wait 
after complete excixson

Paediatric type follicular lymphoma



• Clonal IG gene rearrangement

• BCL2, BCL6, IRF4 and MYC rearrangements
absent by definitiom

• Epigenetic modifier genes (EP300, CREBPP, 
EZH2, KMT2D, ARID1A) rarely mutated

• Recurrent deletions and CNLOH at 1p36 
(TNFRSF14; 25-40%)

• Mutations of TNFRSF14 (44-54%) MAP2K1
(43-49%) and IRF8 (15%)

• Similarities with primary FL of the testis (children or adolescents, 
localized disease, intermediate to large cell cytology, 
immunophenotype, mutational landscape)



Conventional nodal FL without BCL2 rearrangement

• BCL2 IHC is not a perfect surrogate for t(14;18)

• BCL2 expressed in a subset of BCL2-uR FL

• Lack of BCL2 expression in some BCL2-R FL due 
to mutations altering antibody binding

Bcl2 (AbMo 124) Bcl2 (AbMo SP66)

• Usually follicular growth pattern, grade 1-2 and 3A

• Nodal BCL2-R negative FL with BCL6-R (20%)

• BCL6-R (3q27) with different partners; BCL6 
upregulation, blocking terminal differentiation
and promoting neoplastic transformation

• Nodal BCL2-R negative FL without BCL6-R

• More advanced clinical stage; lack STAT mut



FL: other unusual features

• FL with Castleman-like changes

• FL with Marginal zone differentiation

• FL with plasmacytic differentiation

• Intrafollicular vs interfollicular PCD

In addition to WHO established variants of FL, other unusual FLs may be encounterd in 
haematopahtology practice

kappa lambda



• Diagnosis of atypical variants of FL is
challenging due to histopathologic overlap with 
reactive conditions and/or other B-cell NHL

• Definitive diagnosis of d-FL, LBCFL, PT-FL 
requires assessment of the whole lesional
architecture

• MUM1+ (strong) cases with medium-sized to 
large cell cytology, GC phenotype and/or only
partial nodular pattern require to exclude LBCL 
with IRF4-R

• Often a battery of additional FISH and NGS 
tests is needed

WHO 2024 FL alghorithm

Nodal FL variants: diagnostic issues

• Core biopsies usually not suitable
for such diagnoses



Duodenal-type FL
• Rare, 4% of all gastrointestinal lymphoma

• Small intestine, especially duodenum; rarely
stomach, colon and rectum

• Neoplastic follicular proliferation in the 
mucosae/ submucosae of centrocyte-like cells 
harboring t(14;18)

• Usually an incidental finding; localized disease 
(stage IE or IIE) and a low risk of progression 
to systemic FL

• Mutational profile similar to cFL, with a lower 
genomic complexity, reminiscent of ISFN

• Decreased expression of AID; biased usage of 
IGVH4 and IGVH5, suggesting a role of 
antigen chronic stimulation

• GEP in DTFL has been found to be close to 
extranodal MZL of MALT



Primary cutaneous follicle center lymphoma

• Usually on the head and neck or trunk; erythematous 
to violaceous plaques, nodules or tumors

• Centrocytes and variable number of centroblasts; 
follicular, follicular and diffuse, or diffuse pattern 

Immunophenotype: CD20+ CD79a+ Bcl6+ 

LMO+ MEF2B+  CD10+/- Bcl2-/+

• Excellent prognosis (>95% at 5 years), less favourable
on the leg; relapses (30%), often close to the initial site

bcl-6 bcl-2



• Clonally rarranged, somaticaly
hypermutated IGHV genes

• BCL2 rearrangement in a minority of cases; 
risk for possible subsequent systemic
disease?

BCL2 
Expression ICH

BCL2
rearrangement

PCFCCL 43/107 (40%) 15/80 (18%)

BCL2 not

translocated

BCL2 translocated

PCFCCL: DFS according to BCL2 status

P<0,001

PCFCL and BCL2: our data

• Mutations in CREBBP (25%), KTM2D (21%), 
EZH2, BCL2 and EP300 < than in classic FL 

• More frequent mutations in TNFAIP3

• Concomitant 1p36 del and TNFRSF14 
mutations (20%; high level expression of 
EZH2 protein)

Putative markers for higher risk of spread ?

Bcl2 rearrangement

Chromatin-modifying gene mutations

(CREBBP, KTM2D, EZH2, EP300)

Proliferation index



Other extranodal FL presenting with localized disease

FL of the lower female genital tract 
(uterine cervix and vagina)

• Low stage disease without systemic 
involvement and excellent prognosis

• Lacking of BCL2-R, frequent 
TNFRSF14 mutations; no chromatin-
modifying genes mutations Primary thyroid FL

Absence of epigenetic modifier 
alterations in the BCL2-uR 
variant compared with cFL

Primary splenic FL

• Less likely to have the 
classic IGH-BCL2 fusion 
and the associated 
chromosomal 14;18 
translocation

• Higher proliferation index 
and histologic grade



To take home messages
• The vast increase in genetic and molecular data FL within the last decade 

contributed to our ability of relating distinctive histomorphologic features with 
the underlying biology of FL. 

• In contrast to cFL with BCL2-R, cases lacking BCL2-R are very heterogenous, 
including multiple distinct subtypes, whose identification is crucial due to their 
distinct treatment approach and prognosis

• The diagnostic criteria of these alternative forms of FL are based on specific 
anatomical sites of involvement, peculiar cytologic or morphologic features 
including growth pattern, the absence of t(14;18) with weak or negative 
expression of BCL2 staining, and a different frequency of genetic alterations 
compared with conventional FL

• While most cases of cFL are readily diagnosed with routine morphology and an 
appropriate panel of IHC stains, the diagnosis of FL variants may be challenging 
and require excisional biopsy and molecular studies, including FISH for BCL2-R 
and/or NGS.
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• Lymphoma cells usually CD10+ and CD23+, 
but CD10 may be absent; bcl2 weak/absent

• Absence of BCL2 and BCL6 rearrangements
• CNLOH 1p36 (TNFRSF14)
• CNLOH 16p13 (CREBBP, CIITA, SOCS1)

CD23

• STAT 6 mutations more frequent than in cFL
• Activation of JAK/STAT signaling pathway
• Upregulation of anti-apoptotic BCL-xL (surrogate for BCL2)

CD10

Bcl-2



• Lymphoma cells usually CD10+ and 
CD23+, but CD10 may be absent

• Absence of BCL2 and BCL6
rearrangements

• CNLOH 1p36 (TNFRSF14)
• CNLOH 16p13 (CREBBP, CIITA, SOCS1)

CD23

STAT 6 mutations more frequent
than in cFL

CD10

Bcl-2



• t (14,18)(q32;q21) is the initiating event in 85-90% of cFL.  It arises from a V(D)J 
recombination error in a BM pre-B cell; rare t variants involve IGL instead of IGH

• Differentiated t(14;18) + memory-like B-
cell clones can be found in PB at very low
levels in > 70% of healthy adults most of 
whom, however, never develop FL

• Although linear clonal evolution has
been reported, most FL follow a 
branching evolution.

• Multiple sub-clones can be identified in 
early disease phases, providing the 
substrate for progression/transformation
«via» a series of mutational events.



• t(14;18)+ cells accumulate 
within nodal GCs as
centrocytes with a low
proliferation rate and 
propensity to re-enter the 
GC with iterative cycles of 
GC reaction, increasing the 
risk of accumulation of 
genomic alterations

• Although linear clonal evolution has been reported, most FL follow a 
branching evolution.

• t (14,18)(q32;q21) is the initiating event in 85-90% of cFL; V(D)J recombination error in a BM pre-B cell; 
rare t variants involve IGL instead of IGH; differentiated t(14;18)+ memory-like B-cells clones in >70% of 
healthy adults

Most frequent gene alterations in 
BCL2-rearranged FL at diagnosis

• Multiple sub-clones can be identified in 
early disease phases, providing the 
substrate for progression/ transformation
«via» a series of mutational events.
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