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Histopathological factors and biomarkers which influence the prognosis of CHL

Why is the definition ofpredictive factorsimportant? Cliniciansvant to knowin
advancewhichtherapeuticprogramis appropriatefor their patients

ABVD, BEACOR®th escalations brentuximabvedotin, PD1 blockadeor
combinations

Important predictive factors:
Wrongdiagnosesanbe veryadverse e.g.pTCL AITL, ALCL amdhers;



2017:Biopsyfrom a 54yearold malepatientdiagnosedoy the
primary pathologistsasa relapeof the classicaHodgkinlymhoma
first diagnosedn 2016
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Biomarker Expression*

CD30 -+
PAX5 -
MUM1/IRF4 -+
CD3 -
CD5 -
CD4 -
CD8 -
CD2 +
TCRbetachain +

* in neoplasticcells

Conclusion

Thislymphomafullfils all criteria of a peripheralT-celllymphoma

HNam

| Sample Name
MOBT7-18-r04-TCRGA-cb [ |

a0 150 210
1 ' I I }

2'1"'0

330
}

390
i

20000:

16000

12000

E000

4000

v

—

800 10001400 140.0158.68 180.0 200.0 1400 240,039 0.0 280.0 300.0 14.0 0 340.0 360.0 380.0

L MOET-19-04- TCRGA-sm [ ]

a0 150 210

i

330

390

20000+
1EEID|.'I:
12000::

&JUU:

4000+

{——

800 100.014.0.0 1400 160.0 180.0 200.0 14.0 02386207 0.0 280.0 300.0 14.0 0 340.0 360.0 380.0




67 yearold malepatient with generalizedymphnode swellings

Biopsysentin for referencepathologyassessmenbf whetherthe
diagnosisof classicaHodgkinlymphoma (CHLanbe confirmed
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Samecaseasseenbefore
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Histopathological factors and biomarkers which influence the prognosis of CHL

Important predictive factors.

CHLsubtypes their impacton prognosisvas inthe pastconsiderabldout disappearedo
largeextent after the introduction of polychemotherapyombinedwith radiotherapy

The adverseprognosticorder of CHLsubtypesis: LDCHL > MCCHL > NSHLC > NLRCHL.



Histopathological factors and biomarkers which influence the prognosis of CHL

Important predictive factors:

Amountof HRXells this variesgreatly (1%to 25%) butwithout reported significantimpact
on prognosisHoweveythere are casesvith more than 60%tumor cells



Extremelytumor cellrich classicaHodgkinlymphomastagelV seemsto be of
highrisk:
CD30+, PAX5+. IRF4+, OCT2a+. B@®206, T-cellmarker



Histopathological factors and biomarkers which influence the prognosis of CHL

Important predictive factors:

Biomarkersof:

A HRSells BCL2, p53, CD20, STAT1, BRW:prognosticimpactprovedto be insignificant
exceptBCL2 and p53

A microenvironment CD68perforin, FOXP3, RID, CD20their prognosticimpactis not
generallysignificantexceptfor FOXP®eingassociatedvith a better prognosis



Approachby the Gascoynagroup: to developa robustpredictor of OS in
advancedstageCHL nousingsinglebiomarkersbut a combinationof marker
genesby geneexpression

Gene Expression—Based Model Using Formalin-Fixed
Paraffin-Embedded Biopsies Predicts Overall Survival in
Advanced-Stage Classical Hodgkin Lymphoma

Results
A 23-gene outcome predictor was generated. The model identified a population at increased risk

of death in the validation cohort. There was a 29% absolute difference in 5-year OS between the
high- and low-risk groups (63% v 92%, respectively; log-rank P < .001; hazard ratio, 6.7; 95% CI,
2.6 to 17.4). The predictor was superior to the International Prognostic Score and CD68
immunohistochemistry in multivariate analyses.

Conclusion

A gene expression—based predictor, developed in and applicable to routinely available FFPET
biopsies, identifies patients with advanced-stage cHL at increased risk of death when treated with
standard-intensity up-front regimens.

J Clin Oncol 31:692-700. @ 2012 by American Society of Clinical Oncology X

Problem:The 23geneexpressiorbasedassayfailedin
combinationwith FDGPETimagingto predicttreatment
responsan advancedCHL iriwo studies(CRUK/07/033 and US
intergroupSO81arial) presentedat a Lugananeeting

* Scott/Gascoyne et al 2012 JCC



ChrisrtianSteidl andhis group developeda new geneexpressionmodel to
capturethe biologyof CHL andliscovemovaland robustbiomarkersthat
predictoutcomesafter autologousstem-cell transplantation

(Chan FQ3teidelC et al: LlinOncol2017).

The GEnodelwasbasedon 18outcomeassociatedand 12housekeeping
genes

Currentsituation: Thisnew GEmodellis not 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 ahugeRetrospective 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 Ma g k o ws k i , KMEkowslke, doanna Tajer, Edyta Subocz,
Justyna Rybka, Christian Steidl, Alessandro Broccoli, Lisa Argnani, Randy D Gascoyne,
Francesco dOoAmor e, Stefane APileriAi gi Zi nzani A,

thelancet.comhaematology2016



Results

Minor finding: Inthe Coxregressioranalysid=FOXP3 and P$8mainedthe only
biomarkersthat are statisticallyassociatedvith prognosisbetter OSwith FOXP3 and
worse OSwith p53.

Major finding: the applicationof CART (Cox multivariaémalysisclassificatiorand
regressionrevealed
A no other markeridentified a higherunfavourablerisk group than a positive PEEcan

100+

In consequencgethe combinationof
biomarkerswith PET wagestrictedto
PETnegativescans Thisresultedin the
distinctionof two riskgroups

a low anda medium highrisk group.
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— PET-2 negative, high risk

—— PET-2 negative, low risk The PET negative medium higisk

—— PET-2 positive p=0-0001 . :
04— §roupis characterizedby:
0 5 10 15 20 2H 30 35 40 45 50 55 -

Number at risk - > 25%o0r more CD68 positiveells
PET-Z megative, 1 131 124 111 3 5l . .

otk o - a diffuseor rosettingPD-1 pattern
PET-Z negatime_. 13 28 23 19 15 10 3 .

nigh rsk - absenceof STAT Expression
PET-2 positive 38 23 11 8 B ] 4

thelancet.comhaematology2016



Summary of the Retrospective European Mulitcentre Cohort Study

1. Positive PE3canprovedto bethe strongestmarkerfor a
highrisk group of CHLpatients

1. the combinationof biomarkerswith PET negativecanadentified an
Important mediumhighrisk group whichis not recognizedy PETalone

2. The PET negatiszanidentified low risk patients whichcansafelybe
treated with standardABVDregimen

3. the mediumrisk PET negativgroupwarrantsa more agressive
treatment approach

These important findungs of this Retrospective European Mulitcentre
Cohort Study need a prospective validation

thelancet.comhaematology2016



Immune blockade of T cells by the PIPD-L1 pathway igarticulary efficient in many CHL
Question:can a success of Plblockade treatment be predicted?

A B C
Activated T cell Theantitumor activity is Theantitumor activity is
WS downregulated restored by anti-PD-1 mAb
T Proliferation ¢ Proliferation T Proliferation
Cytokines Cytokines Cytokines
(IFN-y) (IFN-y) (IFN-y)
A cytotoxicity V Cytotoxicity A cytotoxicity
[ CD80, CD28 I MHC ® Peptide m TCR PD-L1 PD-1  __ Blocking
/, CD86 i Antigen Antibody

The Shippgroupreported that in CHLthe 9p24.1 copygainsand MHCclassll positivity are
potenital predictorsof a favorableoutcomeafter PD1 blockade

However apossiblepathogenicole of bystanderhistiocytesexpressindargeamountsof PD
L1lappearsto be not includedin the investigations

Roemer/Shipp etal JCO 201¢



Immune blockade of T cells by the AIIPD-L1 pathway

Herbstet al: Nature2014 andothersprovidedevidence that mostresponseo anti-PDL1
blockadewas observedin patientswith tumoursexpressindiighlevelsof PDL1,especially
whenPDL1was expressedby tumour-infiltrating immunecells

Openquestions
- canthis be validfor classicaHodgkinLymphom&

A PO ] Theantitumor activity is Theantitumor activity is
Immune Response down-regulated restoredby anti-PD1 mAb
T Proliferation ¢ Proliferation T Proliferation
Cytokines Cytokines Cytokines
(IFN-y) (IFN-y) (IFN-y)
f Cytotoxicity ¢ Cytotoxicity T Cytotoxicity

[ CD80, cp28 [l MHC el WTCR PD-L1 PD-1 5 Blocking
J 4 Antlgen Antibody




Immune blockade of T cells by the AIPD-L1 pathwa

Becausef the evidenceprovidedby Herbstet al: Nature 2014 andtherswe investigated
like Carey et al Blood 201fhe presenceand the quantity of tumor associatedystander
macrophagesndtheir vicinityto HRXells first by singlestainingandthen by double

staining




iInlymphoma(MCCHL
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Mixed cellulartiy classicaHodgkinlymphoma(MCCHL

samecaseasseenbefore







NodularsclerosingclassicaHodgkinlymphoma(NSCHL)

CD30 CD68

PDL1 CD3

Question cananexpressiorof PDL1reliablyidentified on HR®ells
by singlecolourstaining?



