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CriteriaCriteriaCriteriaCriteria for the for the for the for the studystudystudystudy selectionselectionselectionselection

WHO CLASSIFICATION OF TUOURS OF HAEMATOPOIETIC AND LYMPHOID 

TISSUES (2008)

“…..several years of discussion and of consensus meeting….there is no one gold 

standard. Morphology is always important….”
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SelectionSelectionSelectionSelection of of of of casescasescasescases
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a: LL=Lymphocytic lymphoma; LB=Lymphoblastic lymphoma; LIL=Lymphoimmunoblastic lymphoma; HS=Histiocytic sarcoma; 

ML=Myeloid leukaemia; Mol=Monocytic leukaemia;
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N CD3 CD20 KI67 CD68 PAX5 

14 ++ - ++ +++ -/+ - ++ ++ +/- - ++ +/- +

20 ++ ++ + + ++ ++ +/- - ++

23 ++ + + + - - -/+ ++ + +/- +/- +/- +/-

27 - +/- - - + + - -
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27 - +/- - - + + - -

34 + +/- ++ - +++ + ++ ++

36 - +/- - - - - - - + + + +++

43 ++ - - - - +++ +/- -

46 +/- ++ - - - + + - +/- - ++

66 +/- - /+ - + - ++ +/- +++

69 - - - - +/- - + +/-

207 ++ +/- - +/- +/- +++ + +/-

213 +++ + - - + - + + ++ +/- - ++

221 + ++ +++ - -

224 + - +++ -

227 +++ + - ++ + +/- - +/- ++ - +/- +

237 - - ++ +

261 - +/- - +/- + + + +

712 - + +/- + ++ ++ ++ ++

725 - -/+ - -

757 ++ + - ++ - ++ + +/-

786 +/- + + +++ ++ ++ - -

792 + +++ +++ +/-

- negative;  -/+ very rare positivity; +/- scattered positivity; + weak diffuse positivity; ++ diffuse positivity ; +++ strong positivity 



Case 14: B lymphoma

A B
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Hematoxylyn-eosin staining (A) of lymphoma with strong positive IHC in the same 

areas of the lungs, particularly around vessels, both for proliferation index Ki67 (B) 

and for B-cell marker PAX5 (C) and CD20 (C); magnification 200X. 

DC



Case 792: B lymphoma
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Strong positive staining in the same areas of the lung, particularly around vessels, 

both for B-cell marker CD20 (A) and for the proliferation index Ki67 (B), 

magnification 100X.

A B



Case 221: B lymphoma
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Strong positive staining in the same areas of the lung, particularly an aggregated of 

neoplastic cells within the large vessel, both for B-cell marker CD20 (A) and for the 

proliferation index Ki67 (B), magnification 100X.

A B



Case 23: T lymphoma
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Strong positive IHC in the thymus both for proliferation index Ki67 (A) and for T-cell 

marker CD3 (B), magnification 25X. The same T-cell pattern (CD3) is present in lung 

C and lymphnode (D), magnification 200X.

C D



Case 20: Mixed (B and T) lymphoma

A B

Case of mixed type of lymphoma stained with Haematoxylin-eosin (A); positive IHC 

for both T-cells marker (B) and B-cells marker (C) and for the proliferation Ki67 (D), 

magnification 200X.

C

A
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ConclusionConclusionConclusionConclusionConclusionConclusionConclusionConclusion



ConclusionConclusionConclusionConclusion

�EPA “immunohistochemical identification of RI tissues could be 

used not only as part of the clonality assays to identify tumors but 

also to compare lymphoma cell types in other rodent assays and 

in humans” (Gift et al. 2013);

�LIL is the most common lymphatic neoplasia in our strain of SD 

rats, with typical morphological characteristics and with lineage 
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rats, with typical morphological characteristics and with lineage 

origins determined by IHC, consistent with the human counterpart;

�IHC confirm the morphological pattern of LIL: mostly B cells or 

with type B and T (mixed type); 

�Large cells (immunoblasts), with confirmed B origin trough IHC, 

are always present



Translation of WHO principles:

from human to animal model

1. Morphology

2. Immunophenotype

Future projectFuture projectFuture projectFuture project
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2. Immunophenotype

3. Molecular biology

4. Genetics

5. Clinical presentation and course



I love pathologists who can 

diagnose lymphoma without

immunohistochemistry !

17

“Framing the future in 

the light of the past”



Thanks for your attentionThanks for your attentionThanks for your attentionThanks for your attention

Dr. Fiorella Belpoggi

Dr. Eva Tibaldi

Histology group
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Dr. John Bucher

Dr. Dave Malarkey

NTP Pathology

Pathology support group





� Rappaport (considered cytological and architectural 

features)

� Lukes and Collins (immunophenotype)

� Kiel Classification(Europe)

Evolution of lymphoma classification
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� WorkingFormulation(USA)

� REAL Classification(1992)

� WHO classification(2001)

� Update of WHO classification(2008)



Case 66 lung

21



221 (CD3-CD68)
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792 (CD3) 
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14 (CD68-CD3)
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