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•  Slow-­‐growing	
  [typically]	
  B-­‐cell	
  malignancies	
  
•  Responsive	
  to	
  ini8al	
  therapy,	
  yet	
  inevitably	
  recur;	
  incurable	
  with	
  
conven8onal	
  therapy	
  

•  Most	
  common	
  subtypes:	
  	
  	
  
•  Follicular	
  lymphoma	
  (FL)	
  
•  Marginal	
  zone	
  lymphoma	
  (MZL)	
  
•  Small	
  lymphocy8c	
  lymphoma	
  (SLL)	
  –	
  CLL	
  counterpart	
  

•  FL	
  is	
  the	
  2nd	
  most	
  common	
  subytpe	
  of	
  NHL	
  
•  FL	
  comprises	
  ~25%	
  of	
  NHL	
  and	
  ~70%	
  of	
  indolent	
  NHL	
  
•  FL	
  is	
  a	
  malignancy	
  of	
  follicle	
  center	
  B-­‐cells	
  
•  Also	
  known	
  as	
  CB/CC	
  lymphoma	
  (Centroblas8c/Centrocy8c	
  
lymphoma),	
  nodular	
  lymphoma,	
  and	
  Brill-­‐Symmers	
  Disease	
  

•  Hallmark	
  transloca8on	
  between	
  chromosomes	
  14	
  and	
  18	
  
[t(14;18)]	
  that	
  results	
  in	
  overexpression	
  of	
  BCL2	
  

Indolent	
  Non-­‐Hodgkin	
  Lymphomas	
  	
  



t(14;18)	
  –	
  CytogeneJc	
  hallmark	
  of	
  FL	
  



Model	
  of	
  FL	
  pathogenesis	
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Follicular lymphoma-bone marrow biopsy - 1. 
Image ID: 1029 

The	
  arrow	
  marks	
  clusters	
  of	
  small	
  lymphocytes	
  (H&E).	
  The	
  paratrabecular	
  
distribu8on	
  of	
  involvement	
  is	
  a	
  classic	
  finding	
  for	
  follicular	
  lymphoma.	
  	
  

Pathology	
  of	
  FL	
  (1)	
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Follicular Lymphoma - 2. 
Image ID: 2057 

Medium	
  power	
  showing	
  back	
  to	
  back	
  neoplas8c	
  follicles	
  which	
  have	
  "lost"	
  
normal	
  mantle	
  zones.	
  

Pathology	
  of	
  FL	
  (2)	
  



•  According	
  to	
  the	
  WHO	
  criteria,	
  FL	
  is	
  morphologically	
  
graded	
  into:	
  

•  grade	
  1	
  (<5	
  centroblasts	
  per	
  high-­‐power	
  field	
  
(hpf))	
  

•  grade	
  2	
  (6–15	
  centroblasts/hpf)	
  
•  grade	
  3	
  (>15	
  centroblasts/hpf)	
  
	
  

•  Grade	
  3	
  is	
  further	
  subdivided	
  into:	
  
•  grade	
  3A	
  (centrocytes	
  s8ll	
  present)	
  
•  grade	
  3B	
  (the	
  follicles	
  consist	
  almost	
  en8rely	
  of	
  

centroblasts)	
  
	
  

•  The	
  WHO	
  2008	
  update	
  now	
  classifies	
  grades	
  1	
  and	
  2	
  
as	
  low	
  grade	
  follicular	
  lymphoma,	
  grade	
  3A	
  as	
  high	
  
grade	
  follicular	
  lymphoma,	
  and	
  grade	
  3B	
  as	
  Diffuse	
  
Large	
  B	
  Cell	
  Lymphoma	
  (DLBCL).	
  

•  Other	
  factors	
  to	
  consider:	
  Extranodal	
  involvement:	
  	
  	
  
•  Bone	
  marrow	
  	
  
•  Peripheral	
  Blood	
  	
  
•  Spleen	
  	
  
•  Liver	
  

Grading	
  of	
  FL	
  	
  



Influence	
  of	
  the	
  tumor	
  microenvironment	
  on	
  FL	
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An	
  algorithmic	
  approach	
  to	
  management	
  of	
  FL	
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Histologic	
  transformaJon	
  of	
  FL	
  

•  Histologic	
  transforma8on:	
  a	
  biologic	
  event	
  leading	
  to	
  
the	
  development	
  of	
  a	
  high-­‐grade,	
  aggressive	
  non-­‐
Hodgkin	
  lymphoma	
  in	
  pa8ents	
  with	
  an	
  underlying	
  
follicular	
  lymphoma	
  (FL).	
  

•  Transforma8on	
  to	
  diffuse	
  large	
  B-­‐cell	
  lymphoma	
  
(DLBCL)	
  or	
  Burkii	
  lymphoma	
  is	
  also	
  known	
  to	
  take	
  
place	
  in	
  other	
  subtypes	
  of	
  indolent	
  lymphoma	
  such	
  as	
  
marginal	
  zone	
  lymphoma,	
  lymphoplasmacy8c	
  
lymphoma,	
  small	
  lymphocy8c	
  lymphoma/chronic	
  
lymphocy8c	
  leukemia	
  (Richter’s	
  syndrome),	
  and	
  
lymphocyte	
  predominant	
  Hodgkin	
  lymphoma,	
  but	
  is	
  
best	
  described	
  as	
  occurring	
  in	
  FL.	
  

•  Survival	
  aker	
  transforma8on	
  has	
  historically	
  been	
  
poor,	
  but	
  has	
  improved	
  in	
  the	
  rituximab	
  era.	
  



MutaJonal	
  analyses	
  of	
  FL	
  clonal	
  architecture	
  yields	
  
insights	
  into	
  histologic	
  transformaJon	
  



Approach	
  to	
  treatment	
  of	
  transformed	
  FL	
  	
  



PosQransformaJon	
  survival	
  for	
  confirmed	
  and	
  
suspected	
  histologic	
  transformaJon	
  of	
  FL	
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Nodal Marginal Zone Lymphoma 

Marginal Zone Lymphoma - 1. 

Image ID: 2854 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Nodal Marginal Zone Lymphoma 

Marginal Zone Lymphoma - 2. 

Image ID: 2855 
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Category: Lymphoma: Mature B-cell neoplasms > Splenic lymphomas > Splenic Marginal Zone Lymphoma 

Splenic Marginal Zone Lymphoma With Villous Lymphocytes – Peripheral Blood - 3. 

Image ID: 3299 
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Category: Lymphoma: Mature B-cell neoplasms > Splenic lymphomas > Splenic Marginal Zone Lymphoma 

Splenic Marginal Zone Lymphoma With Villous Lymphocytes – Peripheral Blood - 6. 

Image ID: 3302 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Extranodal Marginal Zone Lymphoma 

Gastric MALT Lymphoma - 1. 

Image ID: 2071 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Extranodal Marginal Zone Lymphoma 

Gastric MALT Lymphoma - 2. 

Image ID: 2072 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Follicular Lymphoma 

Gastric MALT Lymphoma - 3. 

Image ID: 2073 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Extranodal Marginal Zone Lymphoma 

Gastric MALT Lymphoma - 1. 

Image ID: 2191 



Treatment	
  algorithm	
  for	
  the	
  management	
  of	
  gastric	
  MALT	
  
lymphoma	
  confined	
  to	
  the	
  stomach,	
  with	
  or	
  without	
  

regional	
  lymph	
  node	
  involvement	
  

Emanuele Zucca, and Francesco Bertoni Blood 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Extranodal Marginal Zone Lymphoma 

MALT Lymphoma, Lung - 1. 

Image ID: 2182 
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Category: Lymphoma: Mature B-cell neoplasms > Low-grade B-cell lymphoma > Extranodal Marginal Zone Lymphoma 

MALT Lymphoma, Lung - 2. 

Image ID: 2183 



Histological	
  features	
  of	
  primary	
  cutaneous	
  B-­‐cell	
  lymphomas.	
  (a)	
  Primary	
  cutaneous	
  marginal	
  zone	
  B-­‐cell	
  
lymphomas	
  is	
  an	
  indolent	
  lymphoma	
  composed	
  of	
  small	
  B	
  cells,	
  including	
  marginal	
  zone	
  (centrocyte-­‐like),	
  
lymphoplasmacytoid	
  and	
  plasma	
  cells.	
  Immunohistologically,	
  the	
  neoplas8c	
  cells	
  express	
  CD20,	
  CD79a	
  and	
  Bcl-­‐2,	
  
and	
  are	
  nega8ve	
  BCL-­‐6.	
  (b)	
  PCFCL	
  is	
  a	
  tumor	
  of	
  neoplas8c	
  follicle	
  center	
  cells,	
  with	
  a	
  mixture	
  of	
  centrocytes	
  and	
  
centroblasts.	
  Different	
  growth	
  paierns	
  can	
  be	
  found,	
  including	
  purely	
  follicular,	
  mixed	
  follicular	
  and	
  diffuse	
  
paierns,	
  and	
  a	
  diffuse	
  growth	
  paiern.	
  The	
  neoplas8c	
  follicle	
  center	
  cells	
  express	
  CD20,	
  CD79a	
  and	
  Bcl-­‐6.	
  PCFCL	
  
does	
  not	
  commonly	
  expresses	
  BCL-­‐2.	
  

Pathology	
  –	
  primary	
  cutaneous	
  indolent	
  B-­‐NHL	
  



Pathology	
  -­‐	
  Waldenstrom’s	
  macroglobulinemia	
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