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Histopathological factors and biomarkers which influence the prognosis of CHL

Why is the definition of predictivefactorsimportant?  Clinicianswant to knowin 
advancewhichtherapeuticprogramisappropriatefor their patients: 

ABVD, BEACOPP with escalations,  brentuximabvedotin, PD-1 blockadeor

combinations

Important predictivefactors: 

Wrongdiagnosescanbe veryadverse:  e.g. pTCL, AITL, ALCL and others;

CHL subtypes; their impacton prognosiswas in the pastconsiderablebut disappearedto
large extentafter the introductionof polychemotherapycombinedwith radiotherapy. 

The adverseprognosticorder of CHL subtypesis: LDCHL > MCCHL > NSHLC > NLRCHL. 

Amount of HRS cells: this variesgreatly(1% to 25%) but without impacton prognosis

Biomarkers of: 

Å HRS cells: BCL2, p53, CD20, STAT1, EBV: their prognosticimpactprovedto be insignificant
exceptBCL2 and p53

Å microenvironment: CD68, perforin, FOXP3, PD-1, CD20: prognosticimpactnot significant
exceptFOXP3 beingassociatedwith a better prognosis.



HE 40x

2017: Biopsyfrom a 54 yearold male patient diagnosedby the
primarypathologistsasa relapeof the classicalHodgkin lymhoma

first diagnosedin 2016
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Biomarker Expression*

CD30 -/+

PAX5 -

MUM1/IRF4 -/+

CD3 -

CD5 -

CD4 -

CD8 -

CD2 +

TCR beta chain +

Conclusion: 
This lymphomafullfils all criteriaof a peripheralT-cell lymphoma

* in neoplasticcells



Koch E 8624/17  P9270 629    CHL vs AITL 

67 yearold male patient with generalizedlymphnodeswellings. 

Biopsysentin for referencepathologyassessmentof whetherthe
diagnosisof classicalHodgkin lymphoma(CHL) canbeconfirmed

CD30



E 8624/17  P9270 629    CHL vsAITL vsCHL 

PD-1

ICOS immunostainingwas stronglypositive aswell

Same caseasseenbefore



Diagnosis: angioimmunoblasticT-cell lymphoma

CD21 PAS

PAX5

TCRG
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Extremelytumor cell rich classicalHodgkin lymphomastageIV seemsto be of
high risk:
CD30+, PAX5+. IRF4+, OCT2a+. BOB.1-, CD20-, T-cellmarker-
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Approach by the Gascoyne group: to developa robust predictor of OS in 
advancedstageCHL not usingsinglebiomarkersbut a combinationof marker
genes by geneexpression

* Scott/Gascoyne et al 2012 JCO

Problem: The 23 geneexpression-basedassayfailedin 
combinationwith FDG-PET imagingto predict treatment
responsein advancedCHL in two studies(CRUK/07/033 and US 

intergroupSO816 trial) presentedat a Lugano meeting

*



ChrisrtianSteidl and hisgroupdevelopeda new geneexpressionmodel to
capturethe biologyof CHL and discovernovaland robust biomarkersthat
predictoutcomesafter autologousstem-cell transplantation.
(Chan FC/SteidelC et al:  J ClinOncol2017). 
The GE modelwas basedon 18 outcomeassociatedand 12 housekeeping
genes-

Currentsituation: This newGE modell isnot yet clinally applied sinceit still 
needsvalidationby independentstudies

The following authors followed a different approach by combining the predictive

role of interim PET scan with biomarkers
in a hugeRetrospective European Mulitcentre Cohort Study.

Claudio Agostinelli*, Andrea Gallamini*, Luisa Stracqualursi*, Patrizia Agati*, Claudio Tripodo, 

Fabio Fuligni, Maria Teresa Sista, Stefano Fanti, Alberto Biggi, Umberto Vitolo, Luigi Rigacci, 

Francesco Merli, Caterina Patti, Alessandra Romano, Alessandro Levis, Livio Trentin,

Caterina Stelitano, Anna Borra, Pier Paolo Piccaluga, Stephen Hamilton-Dutoit, Peter Kamper, 

Jan Maciej Zaucha, Bogdan Mağkowski,WaldemarKulikowski, Joanna Tajer, Edyta Subocz, 

Justyna Rybka, Christian Steidl, Alessandro Broccoli, Lisa Argnani, Randy D Gascoyne,

Francesco dôAmore, Pier Luigi ZinzaniÀ, Stefano A PileriÀ
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thelancet.com/haematology2016



Results:
Minor finding: In the Cox regressionanalysisFOXP3 and P53 remainedthe only
biomarkersthat arestatisticallyassociatedwith prognosis: better OS with FOXP3 and 
worseOS with p53. 

Major finding: the applicationof CART (Cox multivariate analysisclassificationand 
regression) revealed:
Å no other markeridentifieda higherunfavourablerisk groupthan a positive PET scan. 

In consequence, the combinationof
biomarkerswith PET  was restrictedto
PET-negative scans. This resultedin the
distinctionof two riskgroups:
a low and a medium high risk group.

The PET negative medium high risk
groupis characterizedby: 
- > 25%  or more CD68 positive cells, 
- a diffuse or rosettingPD-1 pattern
- absenceof STAT1 expression

thelancet.com/haematology2016



Summary of the Retrospective European Mulitcentre Cohort Study

1. Positive PET scanprovedto be the strongestmarkerfor a 
high risk groupof CHL patients.

1. the combinationof biomarkerswith PET negative scansidentifiedan 
important mediumhighrisk groupwhichisnot recognizedby PET alone. 

2. The PET negative scanidentified low riskpatients whichcansafelybe
treated with standardABVD regimen.

3. the medium riskPET negative groupwarrantsa moreagressive
treatment approach.

These important findungs of this Retrospective European Mulitcentre

Cohort Study need a prospective validation

thelancet.com/haematology2016



Immune blockade of T cells by the PD-1/PD-L1 pathway isparticulary efficient in many CHL

Question: can a success of  PD-1 blockade treatment be predicted?

The antitumor activity is
downregulated

anti-PD-1

The antitumor activity is
restoredby anti-PD-1  mAb

The Shipp groupreported that in CHL  the 9p24.1  copygainsand MHC classII positivityare
potenital predictorsof a favorable outcomeafter PD-1 blockade.

However, a possiblepathogenicrole of bystanderhistiocytesexpressinglarge amountsof PD-
L1 appearsto be not includedin the investigations. 

Roemer/Shipp  et al  JCO 2018



Herbst et al: Nature 2014 and othersprovidedevidence,  that most responseto anti-PD-L1 
blockadewas observedin patientswith tumoursexpressinghigh levelsof PD-L1, especially
whenPD-L1 was  expressedby tumour-infiltrating immune cells.

Open questions: 
- canthis be valid for classicalHodgkin Lymphoma?   

Immune blockade of T cells by the PD-1/PD-L1 pathway

The antitumor activity is
down-regulated

The antitumor activity is
restoredby anti-PD-1  mAb



9268-04   MCCHL   CD68    P2180968PD-L1 CD30

Immune blockade of T cells by the PD-1/PD-L1 pathway

Becauseof the evidenceprovidedby Herbst et al: Nature 2014 and otherswe investigated
like Carey et al Blood 2017  the presenceand  the quantity of tumor associatedbystander
macrophagesand their vicinity to HRS cells, first by singlestainingand then by double 
staining

Case of mixedcellulartiyclassicalHodgkin lymphoma(MCCHL)



1092-16   MCCHL  CD30  P2180924

Mixed cellulartiy classicalHodgkin lymphoma(MCCHL)

CD30

CD68PD-L1

PD-1 CD3



Mixed cellulartiy classicalHodgkin lymphoma(MCCHL)
same caseasseenbefore

CD30 PD-L1



PD-L1 CD30

NSCHL



NodularsclerosingclassicalHodgkin lymphoma(NSCHL)

CD30 CD68

PD-L1 CD3 PD-1

Question: canan expressionof PD-L1 reliablyidentifiedon HRS cells
by singlecolourstaining? 


