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Classical Hodgkin LymphomaClassical Hodgkin Lymphoma

Dorothy Reed 1902

Classical Hodgkin Lymphoma is a Classical Hodgkin Lymphoma is a 

monoclonal lymphoid neoplasm monoclonal lymphoid neoplasm 

(in most instance derived from B cells)(in most instance derived from B cells)

composed of mononuclear Hodgkin cells composed of mononuclear Hodgkin cells 

and multinucleated Reedand multinucleated Reed--Sternberg cellsSternberg cells



non neoplastic non neoplastic cellularcellular componentscomponents, , comprisingcomprising immune and immune and stromalstromal cellscells, , 

account account forfor the the vastvast majoritymajority ofof the the tumortumor burdenburden ((usuallyusually more more thanthan 90%90%))



CHL: crossCHL: cross --talk between HRSCs and microenvironmenttalk between HRSCs and microenvironment

Steidl C, Connors JM, Gascoyne RD. JCO 2011, 29:1812Steidl C, Connors JM, Gascoyne RD. JCO 2011, 29:1812--2626



HRS HRS cellscells produce produce chemokineschemokines
-- whichwhich attractattract TH2 and TH2 and TregTreg cellscells

-- capablecapable ofof inducinginducing differentiationdifferentiation ofof CD4 CD4 naiveTcellsnaiveTcells towardtoward FOXP3FOXP3++ TT--regreg
cellscells
-- whichwhich exertexert inhibitoryinhibitory effectseffects on on TT--cellcell effectoreffector functionsfunctions, , especiallyespecially on on cytotoxiccytotoxic
TT lymphocyteslymphocytes

T cell subsetsT cell subsets
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Haematologica 2010, 96:186-9



Interim PET (PET-2)

5%-12% PET2 negative pts
experience a 
treatment failure



•• Biopsy samples from cHL patients at diagnosis enrol led by Biopsy samples from cHL patients at diagnosis enrol led by 11 Italian and 1 Danish medical 

institutions and Polish Lymphoma Research Group all ied centers 

•• Construction of TMAs to collect cases of interest i n the same blConstruction of TMAs to collect cases of interest i n the same bl ock and optimization of ock and optimization of 

immunohistochemical proceduresimmunohistochemical procedures

• We thoroughly investigated a wide set of biological markers, representative of diverse key aspects of cHL 

neoplastic and bystander cell biology : cell cycle regulatory proteins (TOP2A, RRM2, MAD2L1, CDC2, 

PCNA), B-cell ontogeny-related proteins (BCL11a, CD20) , cell damage and apoptosis markers (P53, 

BCL2) , EBV infection status, and on macrophages related markers (CD68, CD163, ALDH1A1, STAT1 ) 

and T-cell cytotoxicity (TIA1, Perforin, Granzyme B), regulation and suppression markers (FOXP3, 

PD1, SAP).  

•• Evaluation of the prognostic impact of such markers  on HodgkinEvaluation of the prognostic impact of such markers  on Hodgkin ’’s lymphoma outcomes lymphoma outcome

• We challenged their prognostic/predictive power ver sus interim  PET

•• Construction of a predictive model of lymphoma recu rrenceConstruction of a predictive model of lymphoma recu rrence

PETPET--2/Biologic Markers Study2/Biologic Markers Study





•• Biopsy samples from cHL patients at diagnosis enrol led by Biopsy samples from cHL patients at diagnosis enrol led by 11 Italian and 1 Danish medical 

institutions and Polish Lymphoma Research Group all ied centers 

•• Construction of TMAs to collect cases of interest i n the same blConstruction of TMAs to collect cases of interest i n the same bl ock and optimization of ock and optimization of 

immunohistochemical proceduresimmunohistochemical procedures

• We thoroughly investigated a wide set of biological markers, representative of diverse key aspects of cHL 

neoplastic and bystander cell biology : cell cycle regulatory proteins (TOP2A, RRM2, MAD2L1, CDC2, 

PCNA), B-cell ontogeny-related proteins (BCL11a, CD20) , cell damage and apoptosis markers (P53, 

BCL2) , EBV infection status, and on macrophages related markers (CD68, CD163, ALDH1A1, STAT1 ) 

and T-cell cytotoxicity (TIA1, Perforin, Granzyme B), regulation and suppression markers (FOXP3, 

PD1, SAP).  

•• Evaluation of the prognostic impact of such markers  on HodgkinEvaluation of the prognostic impact of such markers  on Hodgkin ’’s lymphoma outcomes lymphoma outcome

• We challenged their prognostic/predictive power ver sus interim  PET

•• Construction of a predictive model of lymphoma recu rrenceConstruction of a predictive model of lymphoma recu rrence

PETPET--2/Biologic Markers Study2/Biologic Markers Study



310 Patients: 208 pts + 102 pts310 Patients: 208 pts + 102 pts



PD1



FOXP3FOXP3



ClassClass N CasesN Cases
N MisN Mis--
ClassedClassed

Pct ErrorPct Error

00 150150 88 5.335.33

11 4949 2020 40.8240.82

TotTot 199199 2828 14.0714.07

Misclassification for Learn and Misclassification for Learn and TestTest DataData

 

PET_INTERIM = (1)

Terminal
Node 1

Class = 1
Class Cases %

0 8 21.6
1 29 78.4

W = 37.00
N = 37

PET_INTERIM = (0)

Terminal
Node 2

Class = 0
Class Cases %

0 142 87.7
1 20 12.3
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Node 1
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Class Cases %
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1 49 24.6
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False Pos. Rate

ROC Integral: 0.770ROC Integral: 0.770

PET-2 alone based model

Classification and Regression Tree (CART) analysis



Classification tree for relapse/progression
Learning set 208 patients

low-risk class: 
a) patients that, in addition to a negative PET-interim, had low values of CD68KP1 percentage < 25% ; 
b) patients that, in addition to a negative PET-interim, and despite CD68KP1 ≥ 25%, had jointly scattered PD1 pattern and positive STAT1 in RCS;
high-risk class: 
a)patients that, despite a negative PET-interim, were characterised by CD68KP1 ≥ 25% and 
diffuse or rosetting PD1 pattern; 
b) subjects that, despite a negative PET-interim, had jointly CD68KP1 ≥ 25%, scattered PD1 pattern and were negative for STAT1.



PET2PET2-- LRLR

PET2PET2-- HRHR

PET2+PET2+

group 5 yrs PFS

PET2- LR 94,7%

PET2- HR 63,6%

PET2+ 23,7%

misclassification ratesmisclassification rates



• none of the biologic factors evaluated could perform better 
than PET-2 in predicting outcome. 

• a clinical-pathological algorithm based on the combination of 
PET-2 with some of the investigated biological markers, 
allowed the identification of poor prognosis patients that were 
misclassified by PET-2 alone.

Conclusions 
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