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ER positive breast cancer  tamoxifen

- Jensen: Estrogen 
Receptor mediates 
estrogen action.
- Jordan: reinvented 
contraceptive ICI46,474 
as the first targeted 
therapy (tamoxifen).

VC Jordan EV Jensen

THE FIRST PREDICTIVE MARKER

V. Craig Jordan: Tamoxifen: catalyst 
for the change to targeted therapy.    
Eur J Cancer 2008;44:30-38 (Fig. 1)
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OTHER PREDICTIVE BIOMARKERS
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PD-L1 expression is dynamic and may 
change after exposure to treatment

MPDL3280A

(PD-L1 

inhibitor)

Baseline

CD8 T cells PD-L1 CD8 T cells PD-L1

On-treatment

PD-L1 expression?
PD-1 expression?
Cytokines?
Lymphocytes?

What is the best predictor?FAQ



Mechanisms & heterogeneity



PD-L1 expression
is associated to a 
better response

BMS



PD-1 / PDL-1

What to investigate?
PDL1 rather than PD1

Which method?
IHC vs mRNA expression

Best reagents?
depending on treatment

How to interpret?
Generally expression in tumor cells
Role of expression by immune cells
Cutoffs and scoring systems

-membrane reactivity in neopl cells
-variable cutoffs (1-10-50%)

Preanalytical
issues (tissue 
fixation and 
processing) 



PDL-1 
protein vs 
gene

83% 
concordance
IHC - ISH

Mod Pathol 2016; 
2S2:483A

SP142



PDL1 antibodies

Immune 
cells

MO



Pdl1 Antibodies & Related Drugs



Ab 28-8

Ab SP263

Ab SP142
SP142 was developed for 
Roche/Genentech anti-
PD-L1 (MPDL3280A) 
immunotherapy 



PD-L1 PROBLEMATIC ISSUES

PD-L1-negative PD-L1-positive (weak 1-49% tumor cells; strong ≥50% tumor cells) 

0% positive 2% positive 100% positive 100% positive

intensity 1+ Intensity 2+ Intensity 3+0+

Low thresholds (eg 1% 
or 5% of TC)  risk of 

scoring inconsistencies 
(due to heterogeneity).

Ab22C3



PDL-1

One year ago:

22C3 >50% of TC

Lancet 2016 Apr 9 

PFS 10.3 mos vs 6.0 mos
(platinum) [p<.001]

?

Two years ago: Today:



Clinical trials & PDL1 & outcome

What matters



2016

Predictive or prognostic in NSCLC?



Predictive or prognostic in NSCLC?



PDL-1 IHC (22C3 Ab) in lung cancer

PFS

OS



Immune 
cells

focal

28-8

PDL-1 IHC (Ab SP142)

diffuse

Control 
placenta



PDL-1 interpretation - SP142 Ab

TC0: neg TC1: <5%  
TC2: 5-50% TC3: >50%

Exclude areas of:

To define the % 
of positivity the 
denominator is
crucial

AntracosisFibrosisNecrosis



PDL-1 interpretation - SP142 Ab

TC0: neg TC1: <5%  
TC2: 5-50% TC3: >50%

ITL

ETL

IC0: neg IC1: 1-5%
IC2: 5-9% IC3:  >10%

To define the % of positivity
the denominator is crucial

?

What about
mucin lakes?



focal

PDL-1 IHC (22C3 Ab) in lung SqC

diffuse

Immune 
cellsweak



Immune cells

PDL-1 IHC (22C3 Ab) in lung ADC



PDL-1 IHC (22C3 Ab) in lung ca

Interpretation in core biopsy



PDL-1 22C3 IHC on Ventana platform

-Anti-PD1 pembrolizumab is approved for NSCLC 
with companion diagnostic [Dako 22C3 PDL1 Ab]. 
-Ventana's BenchMark is a common IHC platform. 
-Dako 22C3 Ab calibrated on the Ventana platform 
(2 detection systems) in 41 NSCLC and scored. 
-Dako platform: 8 strongly +ve, 7 weakly +ve, 26-
-Ventana’s UltraView: 36/41 cases (87.8%) same 
results as Dako platform; Ventana’s OptiView: 
35/41 cases (85.3%) same results as Dako
platform (Pearson 0.91 & 0.89; p < 10-4). 
-Ventana detected all strongly +ve cases with high 
inter- & intraobserver agreement. 
-The same PD-L1 IHC algorithm can be reliably 
applied to Ventana platforms to stratify patients 
for pembrolizumab tx. Neuman et al. A Harmonization Study for 

the Use of 22C3 PD-L1 IHC Staining on 
Ventana’s Platform. JTO 2016; 11, 1863–8 



PDL-1 IHC  MELANOMA (LN mets)

SP142 28-8

PDL-1 expression in melanoma is
lower than RCC and NSCLC.
PDL1 in IC (not TC)  longer PFS/OS

BRAF mutation, high PDL-1, no TIL 

worse prognosis (mediated by miR17-5p)

Kluger et al. Clin Cancer Res 2017. pii: clincanres.3146.2016. 

Audrito et al. Oncotarget. 2017 Feb 9. doi: 10.18632/15213



PDL-1 IHC 

MELANOMA 
(LN mets)

CAL10 RedCAL10 Red + CD8 brown



PDL-1 IHC Merkel cell carcinoma

28-8SP142

22C3

M/64. Inguinal lymph node. No primary known



PDL-1 in bladder carcinoma

Benefit regardless PDL-1



PDL1 in BIOPSY/CYTOLOGY?

-Heterogeneous expression or sampling error 
and/or old slides  wrong PD-L1 status of TC

-Some PD-L1 “negative” patients respond to 
therapy  how much reliable??

Cytology & small biopsies



ACCURACY ON BIOPSY VS SURGERY

PD-L1 in TMA of 79 SqC & 71 lung ADC 

Substantial inconsistencies for the % of 
positive cells in both high and low PD-L1 
expressors. Gniadek et al. Heterogeneous expression 

of PD-L1 in pulmonary SqC and ADC: 
implications for assessment by small 
biopsy. Mod Pathol. 2017 Jan 6. 



PD-L1 IHC expression has been correlated with 
response and survival benefit from immune 
checkpoint inhibitor tx in advanced NSCLC. It 
remains controversial its prognostic role in NSCLC. 

PD-L1 IHC (E1L3N Ab) assessed in TC & IC of 982 
NSCLC from 3 trials (adjuvant CT after resection). 

PD-L1 was positive in 32% (cutoff >1%) and 21% 
(cutoff 25%) of TC, and 39% and 15% (same 
cutoffs) of IC.

PD-L1 was correlated with SqC histology, intense 
TIL, KRAS mutation. PD-L1 IHC is not prognostic 
in early stage NSCLC, nor is predictive of CT 
benefit.

PD-L1 is not prognostic in NSCLC



PD-L1 
regulation TIL

p53/miRNA

p53 regulates PD-L1 via 
miR-34, that binds
directly to PDL1 3’ 
region in NSCLC models

Novel mechanism of 
tumor immune evasion. 
Delivery of miR34a 
combined with XRT ?

Any better 
predictor? 



PDL1 and MUTATIONAL BURDEN

Melanoma



MUTATIONAL BURDEN

PD-L1 higher in KRAS-mutant > KRAS-wt 
NSCLC (51% vs 36%; p=0.045). No PD-L1 
differences by EGFR or ALK status.

Li, Zhu, Wang, Li. Association between PD-L1 expression and driven gene 
status in NSCLC: A meta-analysis. Eur J Surg Oncol 2017. pii: S0748-7983(17)30354-2.     



-Better fresh cut sections?

-Date of tissue collection, tumor location, 
interim therapy

-Only partial concordance among different 
antibodies

-No uniform scoring systems  (TC only vs IC)

-Tumor heterogeneity & small biopsies / 
cytology

-3 to 20% PD-L1 negative patients are 
responsive across trials. 

Open issues

AIOM/SIAPEC project of PDL1 interlaboratory
concordance in lung ADC, with different abs & 
IHC platforms, and strict interpretation criteria



PDL1 testing or not???

YES, but probably it is not 

the only one!

CONCLUSIONS

Future (current) challenge: identify 
predictors of response to PD1/PDL1 
targeted treatments, in relationship 
with the mutational burden & immune 
status in individual tumors.

Review 2016
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