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T-Cell Lymphomas: We are 
illuminating the darkest of 

tunnels 



Rev Bras Hematol Hemoter. 2012 



“NOS” category: still diagnosed on “exclusion-
criteria” model 

not defined by specific immune-morphologic 
features 

 
Mainly “nodal”, but can be extranodal.  
In such cases site-specific T-cell lymphoma 

types should be first excluded 



Iqbal J et al. Blood 2014;123:2915-2923 (B)  
Pathological vs molecular 

diagnosis comparison.  
 
Substantial number of cases 

from PTCL-NOS were 
molecularly classified 
into WHO recognized 
PTCL subgroups:  

(i)  AITL (n = 21, 14%);  
(ii)  ALK(–)ALCL (n = 17, 

11%);  
(iii)  ATLL (n = 4, 3%);  
(iv)  γδ-PTCL (n = 13, 9%).  
 
However, 26 AITL cases 

(22%) were not 
molecularly 
classifiable and 
changed to PTCL-
NOS 









Hartman S et al. Histopathology 2011  

Lymphoepithelioid variant (Lennert lymphoma)  



HRS cells 
 

Provided with  
T-cell phenotype 

 
or B-cell phenotype  

either complete or incomplete 
possibly EBV+ 

If CD30+-/CD15+-: dd with HD 

Tan BT et al. J Molec Diagnostics 
 2006 

 
B-cell clonality relatively 
frequent (35% cases)  

> correlated, in part, with the 
presence of a B-cell 

proliferation, but not with EBV 



CD15 positive in 5 cases (3 with CD30) 
CD15 + tended to a shorter survival 



Aberrant T-cell antigen expression in classical Hodgkin 
lymphoma is associated with decreased event-free survival and 

overall survival 
 

Venkataraman G, Song JY, Tzankov A, Dirnhofer S, Heinze G, 
Kohl M, Traverse-Glehen A, Eberle FC, Hanson JC, Raffeld MA, 

Pittaluga S, Jaffe ES. 
 

Blood. 2013  

Ø low stage (stage I/II) > nodular sclerosis 
Ø CD4 and CD2 were most commonly expressed (TCA expression predicted shorter OS) 
Ø  TRG@ PCR was negative for clonal rearrangements in 29 of 31 cases.  
 
2/10 cases of dissected HRS cells showed monoclonal TCR  



T-cell neoplasia: usually arising from paracortical areas which are expanded  
with visible residual follicles; usually no fibrosis; 
 
When the perifollicular growth pattern is throughout the  
lymph node and there is a small cell composition:   
T-zone variant    



Follicular variant (to be moved to the FTH-lymphoma category WHO 2016) 





 List of markers applicable to formalin-fixed, paraffin-
embedded tissue sections for the diagnosis of peripheral NK/
T cell lymphomas (ESMO/SIE/SIES/GITMO Guidelines). 

 
•  T-cell markers: CD2, CD3, CD4, CD5, CD7, CD8, CD52, βF1, TCRγ 
•  Cytotoxic markers: TIA1, granzyme B, perforin 
•  FTH markers: CD10, BCL6, PD1, CXCL13, SAP, ICOS, CCR5 
•  Treg markers: FoxP3 
•  NK-cell markers: CD16, CD56, CD57 
•  Activation markers: CD25, CD30 
•  Proliferation: MIB1/Ki-67 
•  B-cell markers: CD20, BSAP/PAX5 
•  Follicular dendritic cells: CD21 
•  Histiocytes and epithelioid elements: CD68/PG-M1 
•  EBV: EBER ISH, LMP1, EBNA2 
•  Others: CCR4, ALK, EMA, CD45 



CD3 

CD3 

148 PTCL, NOS 
on TMA 



Blakolmer K et al. Immunoreactivity of B-cell markers (CD79a, L26) in rare cases of extranodal cytotoxic 
peripheral T- (NK/T-) cell lymphomas. Mod Pathol 2000; 13:766-72. 
Went P et al. Marker expression in PTCL: a proposed clinico-pathologic score. JCO 2006; 24:2472-9. 

Co-expression of B-cell markers 



CD7 

CD5 

Since no clonality immunoistochemical marker is 
available for TCLs a defective T-cell phenotype is 
highly indicative of a clonal T cell proliferation 



CD4 CD8 

CD4 CD8 

In vivo administration of  
anti-CD4 antibodies! 

No correlation with  
• cytotoxic or NK markers 

• survival 
CD4+/CD8- tended to better 

outcome (ns) 
 CD4 CD8 



148 PCTL-NOS 
T cell markers expression 

βF1 

Very 
important in 
the dd with 
ALK-ALCL 



Iqbal J et al. Blood 2009 

Only 3/8 CD56+ cases were cytotox/BetaF1 



41 among 100  
younger onset  age 

poorer performance status 
more frequent B-symptoms  

higher serum LDH,  
extranodal involvement  

(particularly bone marrow) 
more frequent Epstein-Barr virus integration  

higher distribution of the IPI and PIT 
lower complete remission rate 

Feldman A et al . Leuk 2009 
Recurrent  translocations involving the IRF4 oncogene locus in PTCL 

 
2 cases PTCL-U showed t(6;14) (p25;q11.2)(IRF4 locus & TCRalpha locus)  

Cytotoxic phenotype, IRF4+, CD30-+ 
Bone marrow+, skin+, without lymphadenopathies  

aggressive course 

high CD8(+), CD56(-) pattern  
aggressive clinical course (median, 
6.6 months) 
Thrombocytopenia in 11 (50%) 
patients & strongest prognostic 
indicator  





CD30 > 75% cells: PTCL-NOS CD30pos vs ALK neg ALCL 
 Immunophenotype are not strictly differentiating, but no ALCL morphology;  



Iqbal J et al. Blood 2014;123:2915-2923 (B)  
Pathological vs molecular 

diagnosis comparison.  
 
Substantial number of cases 

from PTCL-NOS were 
molecularly classified 
into WHO recognized 
PTCL subgroups:  

(i)  AITL (n = 21, 14%);  
(ii)  ALK(–)ALCL (n = 17, 

11%);  
(iii)  ATLL (n = 4, 3%);  
(iv)  γδ-PTCL (n = 13, 9%).  
 
However, 26 AITL cases 

(22%) were not 
molecularly 
classifiable and 
changed to PTCL-
NOS 



5 y-OS 32% vs 
51%  



downregulation of  
1) TCR differentiation/activation (CD52, CD69, ICOS, CD28) 
2) Transcription factor NFATc2 
3) Proximal TCR signaling (Lck, Itk, Fyn; ZAP70 exception) 
 
Upregulate CD30+/ALK independent associated signature 
JunB+, IRF4+ 
 
ALCL associated signature 
pSTAT3 up & CD3 down 

CD30+PTCLNOS 
1) Share common 
features with ALCL (both 
ALK+/ALK-) due to a 
common CD30 signature 
2) Cluster as a group 
close to ALK-ALCL 



CXCL13, programmed cell death-1 (PD1/CD279) and inducible costimulator  
(ICOS), CD200, Bcl6, CD10, adaptor molecule SAP 

De Leval L et al Blood 2007 
Dupuis J et al Am J Surg pathol 2006 

Dorfman DM et al Am J Surg pathol 2011 
Rogdriguez justo M et al Mod Pathol 2009 

Rogriguez-Pinilla e al Am J Surg Pathol 2008 
Iqbal J et al Blood 2009 

Gaulard P et al Semin Diagn Pathol 2011 
Hartmann S et al Histopathology 2011  

Zhan HQ et al J Clin Pathol 2011 
Agostinelli C et al. Histopathology 2011 

FOLLICULAR HELPER T CELL MARKERS 

About 25-30% of PTCL NOS cases express FTH markers 
without the morphological features of AITL 

 
Some cluster with “FTH gene signature”cases;  

will be moved to TFH-lymphoma (Who 2016) 



0

.2

.4

.6

.8

1

Cu
m

. S
ur

viv
al

0 20 40 60 80 100 120 140 160 180
Time

p<0.0001

Score 1

Score 2

Score 3

0

.2

.4

.6

.8

1

Cu
m

. S
ur

viv
al

0 20 40 60 80 100 120 140 160 180
Time

p<0.0001

Score 1

Score 2

Score 3

Cuadros, JCO, 2007 

Clinico-pathological score *:  
Age, PS, LDH, Ki-67 ≥80%  

Went et al, JCO, 2006 

*found to be more robust than PIT (P = .0043) in the 
present series (Gutierrez-Garcia: Ann. Oncol: 2010) . 



EBV adverse prognostic factor 

high CD8(+), CD56(-) pattern  
aggressive clinical course 
(median, 6.6 months) 
Thrombocytopenia in 11 (50%) 
patients & strongest prognostic 
indicator  

EBER in 5% cases  
(7/148 cases) 

EBER in 41% cases 
(but few cells in 
most cases) 
5-yr-OS 11% in 
positive cases 



 List of markers applicable to formalin-fixed, paraffin-embedded tissue 
sections for the diagnosis of peripheral NK/T cell lymphomas (ESMO/SIE/
SIES/GITMO Guidelines) 

 
•  T-cell markers: CD2, CD3, CD4, CD5, CD7, CD8, CD52, βF1, TCRγ 
•  Cytotoxic markers: TIA1, granzyme B, perforin 
•  FTH markers: CD10, BCL6, PD1, CXCL13, SAP, ICOS, CCR5 
•  Treg markers: FoxP3 
•  NK-cell markers: CD16, CD56, CD57 
•  Activation markers: CD25, CD30 
•  Proliferation: MIB1/Ki-67 
•  B-cell markers: CD20, BSAP/PAX5 
•  Follicular dendritic cells: CD21 
•  Histiocytes and epithelioid elements: CD68/PG-M1 
•  EBV: EBER ISH, LMP1, EBNA2 
•  Others: ALK, EMA, CD45, GATA3, TBX21, PDGFRα, VEGFR 



PDGFR a and b in PTCL NOS 

Tyrosine kinase inhibitor PDGFRa is expressed and activated in virtually all PTCL NOS  
(by autocrine stimulation)  

and PDGFRs blockade can be an effective strategy in PTCL-U  
(Roncolato et al. Exper Rev Hematol 2011, Turner SD. Leukaemia 2013)  

as in other PTCL (Leimer D Nat Med 2012) 

Training set Test set CD4-CD8-DR+ 

PDGFRa 

PTCL-DASA01 (CA180-548) "Open Label, Phase IIa Multicenter Pilot Study of Dasatinib in the Treatment of 
Patients with Peripheral T-Cell Lymphoma (PTCL) Relapsed/Refractory or not Amenable to Conventional 

Therapy" EudraCT 2013-005240-28 

Piccaluga et al. Lancet Oncology 2005, Leukaemia 2014 

TCL subtype 
cases 

included 
in TMA 

PDGFRα p-PDGFRα PDGF-A PDGF-B 

PTCL/NOS 156 128/141 105/110 74/86 85/92 



T cell lineage as important factor for PTCL NOS biology 
TBX21/Tbet and other Th1-related transcripts 
GATA3 and other Th2-related transcripts (poorer prognosis) 



This is what we routinely do to reach a hopefully correct diagnosis of  
PTCL-U 

 
 

The recent molecular data published on a PTCL NOS subclassification 
as well as the mutational aberrancies discovered with NGS techniques 
will likely identify cellular pathways and additional molecules useful for 

both diagnosis and therapy in PTCL-U  


