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NSCLC

Harmonization study 1

+ 9 German institutes for pathology
+ NSCLC slides from tumor-resections

- stainings in reference laboratories DAKO/Ventana
« evaluation according to the Cologne Scores




Cologne Score

A Assay, Antikorper Zelltyp | Negativ | LowWeak Medium HighiStrong
Nivolumab (a-PD1; BMS) Dako 288 Tumor | o1% | 5% | sto% | 0%
Pembrolizumab (a-PD1: MSD) | Dako 22C3 [Tumor 01% 150% [ 250%
rumor | 0% | 1o% | 5-50% [“aso%
D-Lt; Roche)
immn | 0% | 15% | s10% 210%
Durvalumab (aPD-L1; AstraZeneca) Ventana SP263 | Tumor 125% 225%
Avelumab (a-PDL1; Pizer + Merck) | Dako Tumor | 0% | ”
B Negativ Positiv
Kategorie: 0 1 2 3 4 5
Proportion-Score CutOft <1% | 1% | @% | z10% | k26% | 260%
(Cologne Score) 4 1
aw | aew | atow [ s | asow
Intervall oo | 5N | dox | G | ow | o
Scheel etal: Mod Pathol. 2016 Oct29(1011165-72
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+ Good interobserver concordance for tumor cells
(light's kappa 0.6-0.8)
« poor interobserver concordance for immune cells

Results

membranous staining: complete/incomplete

cytoplasmatic staining is not counted
different assays do not show identical staining patterns

different antibodies stained on the same platform showed
similar results




Results Il

+ 28-8, 22C3, SP263 showed similar patterns
« SP142 showed different pattern: linear, sometimes
granular

+ 28-8 und 22C3 showed similar proportions
+ SP263 stained higher numbers of tumor cells
+ SP142 stained lower numbers of tumor cells

L

Scheel et.l: Mod Pathol. 2016 Oct;29(10):
116572

Harmonization study 2
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Scheel et al. Histopathology. 2018 Feb;72(3):449-459
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. Light's kappa (£5D), Tumor proportion score

IHe:po-Ly [Stes - Readable 6-step 3-step Proportion cut-off
(n)  TMA-cores e

score score 21% 250%
22C3,Kit | 3| 90%(57/63) | 0.69(:0.09) 0.83(20.09)| 0.87(:0.01) | 0.89 (0.11)
288Kt | 3 | 94%(59/63) | 0.66(20.17) 0.80(20.15)| 089 (20.11) | 0.82(+0.13)
SP263,Kit | 4 | 81%(68/84) | 0.66(:022) 0.89(:0.18)| 0.76 (:0.41)°| 1.00(0.00)
SP142,Kit | 6 | 90%(114/126)| 0.63(:0.16) 0.73(:0.11)| 0.71(20.16) | 0.95 (0.10)
DAs | 11 | 82%(189/231)| 043(:015) 050(20.18)| 0.42(0.24) | 0.78(:0.18)

« stainings are reproducible
« similar results in different institutions
« LDT stainings are similar when carefully validated

Scheel et al. Histopathology. 2018 Feb;72(3):449-450

ring trial PD-L1 NSCLC: case selection
criteria

Case selection :

+ equal distribution of the cases in the following 3 different categories:

+ category 1: < 1%: 3 cases
+ category 2: = 1% < 49%: 4 cases
+ category 3: = 50%: 3 cases

+ tumor tissue type: resections

ring trial PD-L1 NSCLC:
structure

Internal ring trial:
1. part: lead-institutes (3)
2. part: panel institutes (4)
Open ring trial :
10 cases
2 slides per cases
= 20 slides for the participants




=

assessment criteria

« 2 points were given for each case

* poor staining results or poor intensity interpretation: 2 points deduction
« technical problems 1 point detraction

« Passed the test: = 18 points

2. Ring trial PD-L1 NSCLC: chosen methods

-free choice of methods
Jlead- and panel institutes
*Dako, Leica, Ventana
+ SP263, SP142, 28-8, 22C3, E1L3N

Der Pathologe, in Vorbereitung

RT1/2016 and RT2/2017:PD-L1-
NSCLC

Participants:
1. 83

2.94

with success:
1.60

2.72

failed:

1.23

2.22

1. 72%
2.77%




Antibodies used by
participants RT1 and RT2

RT1 RT2

22025 88% 16121 76%
13120 65% 611 55%
913 69% 14121 67%

416 511 46%

25

34 1013 77%

34

Q‘

Positive controls

positive controls




LDT calibration with cell-lines

B5 cs

Ring trial PD-L1 NSCLC:
interpretation of results

« Free choice of methods
« learning success: 11/15 of the participants, who failed the first ring
trial, passed the second (73,3%).

Immune therapy with checkpoint-inhibitors
- overview -

Ipiimuma + o+

(ani-CTLAL)

Nivolumab +1 +1 + + + + +6 4
(ant-PD-1) o
Pembrolizumab  +  + | +37 +2 45+ + +46 N 8
(anti-PD-1)

Atezolizumab + 45+

(anti-PD-L1)

Durvalumab + +

(@nti.pDL1Y)

Avelumab + +
{(anti-PD-L1)

1= also in combination with piimumab
2= onlyfor PD-L1 positve tumors (TPS > 1%)
only for PD.L1 positive tumors (TPS 2 50%) Unt now only FDA
A: 4. lne or refractory (also pediairic pat) ¢ v
isplatin i inapplicable
sz

py+ aulo-SZT: herapy, if aulo-SCT is not possible
7= in combination with Pemetrexed und Carbopiatin in non-squamous NSCLC.
&= only for PD-L1 positve tumors (CPS = 1)




PD-L1-expression is variable between
different entities

PD-L1 expression may vary depending on the previous
therapies?-12

Cell Type Effect on PD-L1 Expression

Radiation therapy™3 Colorectal, breast, melanoma' Up-regulated"t
Hepatomat

Cisplatin e Up-regulated®t:

Paclitaxel Breasts, Colorectal, hepatocellular carcinoma’ ~ Up-regulated"t

Etoposides Breast Up-regulated”

i Plasmacytoid .
Oxaliplatin® s Up-regulated
Doxorubicin? Breast Down-regulated*t:

Down-regulated*t¢10
Gefitinib, NSCLC Bown-reguiated
Sunitinib / Pazopanibt2 Metastatic RCC Down-regulateds

$E0L

+PBL1 expross omel POR or ranscrptomeic profing,
PR SEeRn e B Vet Be A1

reson dmines ) G, 1 uors oSSRt 1 FagIaion s ant-CTLAL

HNSCC = head and neck sq HC = immu NSCLC = no cancer; PD.LT dtRCe
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mother. 2011; 23(5). 295-299 8. Tel J ot al.Cancer Immunol Immunother. 2012: 61(7). 101-1111_9, Gheben H et al Breast
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PD-L1-Testing

(charscirisica Nuciums Nucumab Pembroizumab Pembrofzumab  Alszoizuma Ounalumat
Jeompany BrstotMyers Sqibb =3 Roche Asvazencea
[Trget o the thrapeutc ~ PD-1 (extacoluiar PD-1 PO extaceliar  PDLT
|antbody domaine) PD-1 (extracalar domaine) (exiracoliar domaine)  domaine) (nvacotuiar domaine)
PD-L1-POSITIVITY
IHC Assay producer Dk Vertana Dsko Veriara Vertana Veniana
I aninosy-cone 288 abbit) P263 rabit) 263 (mouse) SP263 (abbt)  SP14Z (abbit) ‘P23 rab
son Tumor cols (1Cs) Tugeels G o
A iresson | Tumorcel (TCs)  Tumr calls (TGs) ke Ty immune cell (T1Cs) &~ Tumor el
PO e st 98 Tumr cas (1C5)
y m, 25 21,250, s s ooy SELESIAICH LGREIRRINITE ..
[cutorinsoLe 212 S Rl EICH Bk s w'f‘vié BERINETR 2osurc
different PD-L1-Assays with different clones
and specific g; g IHC.

e from Aaron R. Hansen & Lian L. Sis, PD-L1 Testingin Cancer, hallenges in Companion Diagnostic Development:
A Oncology January 2016 Volure 2, Number 1 BMS




Harmonization study urothelial carcinoma
Design - PLACU-Study

Analytical comparison of the percentage of PD-L1 stained immune cells (per tumor area) and PD-L1
stained tumor cells in 30 patients with advanced urothelial carcinoma.

For comparison, the clinical trials validated assays Ventana SP142, Ventana SP263, Dako 28-8 and
Dako 22C3 were used. All 5 evaluators were trained on the evaluation of immune cells (eminating on the
assay SP142).

30 patientsselected from an archived Staning of Reading ofsides binded for

cohortof 150 TU Munich): sequentlly cut PDLL1 assay by rained reacers

3 subgroupsof 0, as asessed by SP142: slides: In Aachen, Dresden, Erlangen,

o<t VENTANAS142 Heldelberg and Munich:*
-C1-5% VENTANA S°253 Percanageof posie PDA1 ICpar
L ICoR% ‘ (Munich) ‘ tumor area (primary endpoit)
= T0-80% cystectomies and 20-30% . it -
TURSTs g +DAKO 284 (achen) [iatcali ity

U. Sommer, institute for pathology ,Carl Gustav Carus, Universitatskiinikum
Dresden

Harmonization study renal cell carcinoma

Roche PAIR-Studie

Analytical comparison of the percentage of PD-L1 stained immune cells (per tumor area) and PD-
L1 stained tumor cells in 30 patients with advanced clear cell renal cell carcin

Staining with the clinically validated PD-L1 assays Ventana SP142 and SP263, Dako 28-8 and
22C3 (each according to manufacturer's protocols).

art | (-Pro Work')
Auchive scre ading ofsamples by
SP142 stainingof 2 s s, summary of
Pts . adv RCC t Univ s

Drosdon and Uriv E
Erlangen (100 Pts each)

U. Sommer, institute for pathology Carl Gustav Garus, Universitétskiinikum Dresden

Harmonization study urothelial-, gastric- HNSCC-
carcinoma

MSD

6 German institutes for pathology
In progress




Questions

Apositive PD-L1 staining is localized in/at the
A) nucleus
B) cytoplasm
©) membrane
2. SP142 stained
A) a lower number of tumor cells

B) a higher number of tumor cells
C) similar to SP263

3. Which tissue should be used as a posi

ive control for PD-L1

A) placenta
B) tonsil
C) classical Hodgkin lymphoma




