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PD-L1 IS AN IMPORTANT INHIBITOR 

OF T-CELLS CITOTOXICITY

Castelo-Branco L, et al. Acta Med Port 2019 Apr;32(4):251-257

Tumour cell T-cell



THERE ARE DIFFERENT 

REGULATORY MECHANISMS OF PD-L1 

EXPRESSION AND IT IS VARIABLE OVER TIME

Reprinted from Immunity, 48 (3), Chong Sun et al, Regulation and Function of the PD-L1 Checkpoint, 434-452, copyright 2018, with permission from Elsevier.



PD-L1 ASSESSMENT BY 

DIFFERENT TECHNIQUES

Summary of PD-L1 monoclonal antibodies and technical aspects for 

evaluation and agenciesôapprovals in NSCLC

Teixidó C et al, Ther Adv Med Oncol. 2018, Vol. 10: 1ï17

PD-L1 

mAbclone

Ab host 

species

Automated 

platform

Checkpoint 

inhibitor (target)

PD-L1 

scoring

Definition of positivity 

(cutoffs)

FDA status EMA status

22C3 Mouse Dako

(Autostainer

Link 48)

Pembrolizumab 

(PD-1)

TC TC Ó1% (minimum of 

100 TC)

Companion CE mark

28-8 Rabbit Dako

(Autostainer

Link 48)

Nivolumab 

(PD-L1)

TC TC Ó1% (minimum of 

100 TC)

ComplementaryCE mark

SP142 Rabbit Ventana 

(BenchMark

ULTRA)

Atezolizumab

(PD-L1)

TC, IC TC Ó50% or IC Ó10% 

(minimum of 50 TC with 

associated stroma)

ComplementaryCE mark

SP263 Rabbit Ventana 

(BenchMark

ULTRA)

Duravalumab

(PD-L1)

TC TC Ó25% (minimum of 

100 TC)

FDA approval 

only for 

urothelial 

carcinoma

CE mark for nivolumab 

and pembrolizumab in 

NSCLC and 

durvalumabin 

urothelial carcinoma

73-10 Rabbit Dako Avelumab

(PD-L1)

TC TC Ó1% (minimum cells 

not defined)

FDA approval NA



THE EXPRESSION OF PDL1 IN 
TUMOUR CELLS COULD BE 
ASSOCIATED WITH THE EFFICACY OF 
IMMUNE CHECKPOINT INHIBITORS IN 
SOLID TUMOURS?



PREVIOUSLY UNTREATED METASTATIC 
NON-SMALL CELL LUNG CANCER 
(NSCLC)



ICIsonly

KEYNOTE-024

KEYNOTE-042

CHECKMATE-026

CHECKMATE-227*

ICIs+ Chemotherapy

KEYNOTE-189

KEYNOTE-407

IMpower-150

IMpower-130

IMpower-131

IMpower-132 

UNTREATEDSTAGE IV NSCLC

Immune Checkpoint Inhibitors (ICIs) Phase III clinical trials with results

*Includes also combination Nivo+IPI and Nivolumab + chemo 



PD-L1 TPS Ó 50%

No EGFR/ALK

KEYNOTE-024

Pembrovs Platinum-doublet

PD-L1 TPS Ó 1%

No EGFR/ALK

Hazard ratio (OS)

0.60 (0.41-0.89)

KEYNOTE-042

Pembrovs carbo + paclitaxel or 

pemetrexed

Hazard ratio (OS)

PD-L1 Ó 1%: 0.81 (0.71-0.93)

PD-L1 Ó 20%: 0.77 (0.64-0.92)

PD-L1 Ó 50%: 0.69 (0.56-0.85)

UNTREATEDSTAGE IV NSCLC

Histology agnostic ïPembrolizumab trials

G Lopez ASCO 2018; M. Reck ESMO 2016.



PEMBROVS CHEMO 

UNTREATED NSCLC (KEYNOTE-042)

PD-L1 Ó50%

Benefit
PD-L1 1-49%

Non- Benefit

Reprinted from The Lancet, 393 (10183), Mok TSK, et al, Pembrolizumab versus chemotherapy for previously untreated, PD-L1-expressing, locally advanced or metastatic non-

small-cell lung cancer (KEYNOTE-042): a randomised, open-label, controlled, phase 3 trial, 1819-1830, Copyright 2019, with permission from Elsevier.

O
v
e

ra
ll 

s
u

rv
iv

a
l 
(%

)



UNTREATEDSTAGE IV NSCLC

Histology agnostic ïCheckMate 227 Trial ïResults by PD-L1 

H. Borghaei ASCO 2018. M.D. Hellmann NEJM 2018

PD-L1 < 1%

TMB Ó10 mut/Mb

Nivo + Ipivs chemo

PD-L1 Ó 1%

TMB Ó10 mut/Mb

HR (PFS)

0.48 (0.27ï0.87)

Nivo + Ipivs chemo

HR (PFS)

0.62 (0.44ï0.88)



UNTREATEDSTAGE IV NSCLC  

SQUAMOUS

KEYNOTE-407

Carbo + paclit/Nab+ pembrovs

Carbo + paclitaxel/Nab+ placebo

HR (PFS): 0.56 (0.45-0.70)

TPS < 1%: 0.68 (0.47-0.98)

TPS 1-49%: 0.56 (0.39-0.80)

TPS Ó 50%: 0.37 (0.24-0.58)

Impower131

Carbo + paclitaxel + atezolizumab(A) vs

Carbo + Nabpaclit+ atezolizumab(B) vs

Carbo + Nabpaclitaxel(C)

Arm B vs Arm C

HR (PFS): 0.71 (0.60-0.85)

TC 0 and IC 0: 0.81 (0.64-1.03)

TC 1/2 or IC 1/2: 0.70 (0.53-0.92)

TC 3 or IC 3: 0.44 (0.27-0.71)

L Parez-Ares ASCO 2018; R Jotte ASCO 20185

AnyPD-L1 AnyPD-L1



IMPOWER130 - NON-SQUAMOUS 

NSCLC

Atezo + carbo + nab-paclitaxel vs Chemo

Forest plot of HR for PFS in the intention-to-treat wild-type population

Atezolizumab in combination with carboplatin plus nab-paclitaxel chemotherapy compared with chemotherapy alone as first-line treatment for metastatic non-squamous non-

small-cell lung cancer (IMpower130): a multicentre, randomised, open-label, phase 3 trial, 924-937, Copyright 2019, with permission from Elsevier.



IMPOWER132 STUDY DESIGN

Papadimitrakopoulou VA. IMpower132: Efficacy & Safety. Presented at IASLC 19th World Conference on Lung Cancer, Toronto, Canada,September 2018.
aAtezolizumab: 1200 mg IV q3w; Carboplatin: AUC 6 mg/mL/min IV q3w; Cisplatin: 75 mg/m2 IV q3w; Pemetrexed: 500 mg/m2 IV q3w. NCT02657434. Data cutoff: May 22, 2018. 

Co-primary endpoints: INV-assessed PFS and OS

Secondary endpoints: INV-assessed ORR and DOR, patient-reported outcomes and safety measures

Exploratory analyses: Clinical and biomarker subgroup analyses

É Biomarker-evaluable tissue not mandatory for enrolment (was available from 60% of patients)

Chemotherapy-naïve 

patients with Stage IV 

non-squamous NSCLC 

without EGFR or ALK 

genetic alteration

Stratification factors:

ÅSex

ÅSmoking status

ÅECOG PS 

ÅChemotherapy regimen

N=578

R

1:1

Arm APPa

Atezolizumab+ 

carboplatin or cisplation+ 

pemetrexed

4 or 6 cycles

Arm Ppa

Carboplatin or cisplatin + 

pemetrexed

4 or 6 cycles

Induction therapy

Atezolizumaba + 

pemetrexeda

Pemetrexeda

Maintenance therapy

Maintenance 

treatment until 

PD by 

RECIST v1.1 

or loss of 

clinical benefit S
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IMPOWER-132 

PFS BY PD-L1 STATUS 

Papadimitrakopoulou VA. IMpower132: Efficacy & Safety. Presented at IASLC 19th World Conference on Lung Cancer, Toronto, Canada.September 2018



SUMMARY OF RESULTS BY PDL1 

SUBGROUPS
Trial Tumourtype Interventions Nº of 

patients
Main outcomes- results Hazard Ratio (HR) by pdl1 

stratification groups*
Trend for  increased benefit with 

higher PDL1?

KEYNOTE-024 Advanced NSCLC and 
PD-L1 Ó 50%

1 - Pembrolizumab
2 - Chemotherapy

305 (1:1) mPFS
1 - 10.3 months 
2 - 6.0 months

- ?

KEYNOTE-189 Metastatic nonsquamous
NSCLC without 
sensitisingEGFR or ALK 
mutations

1 - Chemo 
2 - Chemo + Pembro

616 (2:1) mOSat 12 months
1 ï69,2%
2 ï49,4%
HR for death, 0.49 (0.38 to 0.64)

PDL1 < 1%: 0,59 
PDL1 1-49%: 0,55 
PDL1 Ó 50 %: 0,42 

Yes

IMPOWER-150 Nonsquamous NSCLC 1 - Atezo+ Chemo
2 - Beva+ Chemo
3 - Atezolizumab+ Beva+ 
Chemo

2 ï336 pts
3 ï356 pts

mPFS
2 ï6,8 months
3 - 8.3 months
HR 0.59 (0.50ï0.70)

TC0 and IC0: 0,77
TC0/1/2 and IC0/1/2: 0,68 
TC1/2 or IC1/2: 0,56
TC1/2/3 or IC1/2/3: 0,50 
TC3 or IC3: 0,39 

Yes

KEYNOTE-042 Advanced NSCLC 
PD-L1 Ó 50%

1 - Pembrolizumab
2 - Platinum based chemotherapy

1274 (1:1) OS
PDL1 Ó 50% 20,0 vs 12,2 months
PDL1 Ó 20% 17,7 vs 13Ŀ0 months 
PDL1 Ó 1% 16,7 vs12,1 months

PDL1 Ó1% 0,81
PDL1 Ó20% 0,77 
PDL1 Ó 50% 0,69 

Yes

Impower -130 Non-squamous NSCLC 1 - Atezo + Carbo + Nab-
paclitaxel
2 - Carbo + Nab-paclitaxel

724 (2:1) mOS
1 - 18,6mo; 2 ï13,9 mo
mPFS
1 -7,0 mo vs 2 - 5,5 mo

PDL1 negative: 0,72 (0·56ï0·91)
PDL1 low: 0,61 (0·43ï0·85)
PDL1 High:  0,51 (0·34ï0·77)

Yes

Impower -131 Stage IV squamous 
NSCLC

A - Atezo + Carbo + paclitaxel 
B - Atezo + Carbo + 
Nabpaclitaxel
C - Carbo + Nabpaclitaxel 

1021 
(1:1:1)

mPFS
B ï6,3mo
C ï5,6 
(HR, 0.715; P = 0.0001)

PDL1 neg: 0,81 (0,64-1,03)
PDL1 low: 0,70 (0,53-0,92)
Pdl1 high: 0,44 (0,27-0,71)

Yes

CHECKMATE-
026

Untreated stage IV or 
recurrent NSCLC and 
PD-L1 Ó 1%

1 - Nivolumab
2 - Platinum based chemotherapy

423 (1:1) mPFS
1 - 4.2 months 
2 - 5.9 months

Pdl1 Ó 5%: 1,18
Pdl1 Ó 50%: 1,07 

NO

KEYNOTE-407 Metastatic squamous 
NSCLC

1 - Chemo + Pembro
2 - Chemo + placebo

559 (1:1) mOS
1 - 15.9 months
2 - 11.3 months,
HR  0.64 (0.49ï0.85)  

PDL1 < 1%: 0.61 
PDL1 1ï49%:  0.57
PDL1 > 50%: 0.64 

NO

CHECKMATE-
227

Stage IV or recurrent 
NSCLC that was not 
previously treated with 
chemotherapy.

Nivo 
Nivo+ IPI
Nivo+chemo
Chemo 

2220 
(1:1:1:1)

1-year PFS (patients with high TMB)
nivolumab+ipilimumab42,6% 
chemotherapy 13.2%

PD-L1 < 1%; TMB Ó 10 mut/Mb:0,48 
PD-L1 Ó 1%; TMB Ó 10 mut/Mb
HR 0,62

NO

Impower-132 Stage IV non-squamous 
NSCLC without EGFR or 
ALK genetic alteration 

1 - Atezo + platin + pemetrexed
2 - Platin + pemetrexed

578 (1:1) 12-mo PFS 
1 ï33,7%
2 ï17%

PDL1 neg ïHR 0.45 (0.31, 0.64) 
PDL1 low ïHR 0.80 (0.56, 1.16) 
PDL1 high ïHR  0.46 (0.22, 0.96) 

NO

* HR from main outcome results



NSCLC AND PD-L1 EXPRESSION

IMPLICATION FOR CLINICAL 

PRACTICE AND RESEARCH

Trend for increased benefit with ICIs alone on enriched PD-L1 NSCLC

On Combination ICI + chemo less importance of PD-L1 expression

Many uncertainties on the real value of PD-L1 for clinical practice with ICIs in untreated 

NSCLC

Important questions to be answered 

É Why PD-L1 expression has a high value in some studies and low in others?

É PD-L1 expression combined with other biomarkers (eg. TMB; specific neo-

antigens) for a score predictor of response in NSCLC? 

É Are checkpoint inhibitors monotherapy better than combination with 

chemotherapy in PD-L1Ó 50% NSCLC untreated tumours?

É Chemo + ICI 1st line vs sequence of treatment, regardless  PD-L1 expression?



MELANOMA



PHASE III ICI TRIALS IN 

MELANOMA STRATIFIED BY PD-L1

Trial Population Drugs Clinical outcome Definition and % of 
PD-L1+ melanomas

Reference

EORTC 
1325 

Stage III resected 
melanoma
No in-transit mets
IIIA (N1a >1 mm )  

(1) Pembrolizumab 200mg Q3W 
(n=514)
(2) Placebo 200mg Q3W (n=505)

1-year RFS
Pembro: 75.4%
Placebo: 61.0%
HR 0.57; 98.4% CI, 0.43-0.74; 
p<0.001

Ó1% of PD-L1+ 
tumour and adjacent 
immune cells 

83.7%

Eggermont 
AMM. et al, 
NEJM 2018

CM-066 Metastatic melanoma
BRAF WT 
Treatment naïve

(1) Nivolumab 3mg/Kg Q2W + 
Placebo 1000mg/m2 Q3W (n=210)
(2) DTIC 1000mg/m2 Q3W + 
Placebo 3mg/Kg Q2W (n=208)

mPFS
Nivolumab + placebo: 5.1 months
DTIC + placebo: 2.2 months
HR 0.43; 95% CI, 0.34-0.56; p<0.001

Ó5% of PD-L1+ 
tumour cells

35.4%

Robert C. et 
al, NEJM 
2015

CM-067 Metastatic melanoma
Treatment naïve

(1) Ipilimumab 3mg/Kg Q3W + 
Nivolumab 1mg/Kg Q3W (n=314)
(2) Nivolumab 3mg/Kg Q2W 
(n=316)
(3) Ipilimumab 3mg/Kg Q3W 
(n=315)

mPFS
Ipilimumab + Nivolumab: 11.5 
months*
Nivolumab: 6.9 months
Ipilimumab: 2.9 months*
*HR 0.42; 95% CI 0.31-0.57; p<0.001

Ó5% of PD-L1+ 
tumour cells

23.6%

Larkin J. et 
al, NEJM 
2015

KN-006 Metastatic melanoma
One prior line of 
treatment was 
allowed
(except anti-PD(L)1 
or anti-CTLA-4)

(1) Pembrolizumab 10mg/Kg Q2W 
(n=279)
(2) Pembrolizumab 10mg/Kg Q3W 
(n=277) 
(3) Ipilimumab 3mg/Kg Q3W 
(n=278)

mPFS
Pembrolizumab Q2W: 5.6 months
Pembrolizumab Q3W: 4.1 months 
Ipilimumab: 2.8 months
HR 0.61; 95% CI 0.50-0.75; p<0.001

Ó1% of PD-L1+ 
tumour and adjacent 
immune cells 

80%

Schachter J. 
et al. The 
Lancet 2017

RFS = recurrence-free survival. mPFS = median progression-free survival



PHASE III ICI TRIALS IN 

MELANOMA STRATIFIED BY PD-L1

HR = Hazard ratio; RFS = recurrence-free survival.

Eggermont AMM. et al, N Engl J Med 2018; 378:1789-1801.

EORTC 1325 trial

Pembrovs Placebo

Checkmate-067

Checkmate-066 Keynote-006

HR (RFS) withpembro

PD-L1+ 0.54; 95% CI, 0.42-0.69; 

p<0.001

PD-L1- 0.47; 95% CI, 0.26-0.85; 

p=0.01 

Adjuvant Metastatic



Patients with PDL1-positive melanoma Patients with PDL1-negative melanoma

EORTC 1325 TRIAL ADJUVANT

Pembro vs placebo

From N Engl J Med, Eggermont AMM, Adjuvant Pembrolizumab versus Placebo in Resected Stage III Melanoma, 378:1789-1801, Copyright© (2018) Massachusetts Medical 

Society. Reprinted with permission from Massachusetts Medical Society. Eggermont AMM. et al, N Engl J Med 2018; 378:1789-1801.



PHASE III ICI TRIALS IN 

MELANOMA STRATIFIED BY PD-L1

ORR = objective response rate; mPFS = median progression-free survival.

Robert C. et al, NEJM 2015; Larkin J. et al, NEJM 2015; Schachter J. et al. The Lancet 2017.

Checkmate-067

(1) Ipilimumab+ Nivolumab

(2) Nivolumab

(3) Ipilimumab

Checkmate-066

(1) Nivolumab+ Placebo

(2) DTIC + Placebo

Keynote-006

(1) Pembro10 mg/kg Q2W 

(2) Pembro10 mg/kg Q3W  

(3) IPI 3 mg/Kg Q3W

Metastatic

mPFSin PD-L1+ 

IPI + NIVO = NIVO (14m)

mPFSin PD-L1-

IPI + NIVO (11.2m) > NIVO (5.3m)

ORR withNivo + Placebo

PD-L1+ 52.7%

PD-L1- 33.1%



PD-L1+ melanoma

PD-L1- melanoma

CHECKMATE-067

METASTATIC: IPI VS NIVO VS IPI+NIVO

From N Engl J Med, Larkin J, et al. Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma, 373:23-34. Copyright© (2015 Massachusetts Medical Society. 

Reprinted with permission from Massachusetts Medical Society



KEYNOTE-006

METASTATIC: PEMBRO VS IPI

Reprinted from  The Lancet,390 (10105), Schachter J. et al. Pembrolizumab versus ipilimumab for advanced melanoma: final overallsurvival results of a multicentre, randomised, 

open-label phase 3 study (KEYNOTE-006), 1853-1862, Copyright 2017, with permission from Elsevier.



MELANOMA AND PD-L1 

EXPRESSION

Implication for clinical practice and research 

In melanoma, PD-L1 is not a good biomarker of response to immune checkpoint 

inhibitors

Challenges:

É Different antibodies and thresholds

É Intra & intertumour heterogeneity

The greatest benefit with the combination of nivolumab and ipilimumab versus 

nivolumab alone seems to occur in PD-L1- melanomas



HEAD AND NECK 
SQUAMOUSCELL
CARCINOMA(HNSCC)



CHECKMATE 141 

HNSCC progression after platinum based therapy ïNivo vs Chemo

Reprinted from Oral Oncology, 81, Ferris RL, et al. Nivolumab vs investigatorôs choice in recurrent or metastatic squamous cell carcinoma of the head and neck: 2-year long-term 

survival update of CheckMate 141 with analyses by tumour PD-L1 expression, 45-51, Copyright 2018, with permission from Elsevier.

Ferris RL, et al. N Engl J Med. 2016;375(19):1856-1867. Gillison M, et al. J Clin Oncol. 2017;35(Suppl): Abstract 6019.

PD-L1 expressors (Ó1%)

(57% of the tested patients)

PD-L1 non-expressors (<1%)



PHASEIII KEYNOTE-040 STUDY 

aLimit of 2 prior therapies for R/M HNSCC. bAssessed using the CINtec p 16 Histology assay (Ventana); cutpoint for positivity = 70%. cNewly collected preferred. dAssessed using 

the PD-L1 IHC 22C3 pharmDx assay. TPS, tumour proportion score = % of tumour cells with membranous PD-L1 expression. eCould be increased to 60 mg/m2 qw in the absence 

of toxicity. fFollowing a loading dose of 400 mg/m2. 

Cohen E, et al. Ann Oncol 2017;28(Suppl 5): abstract LBA45_PR.

É Clinically stable patients with radiologic PD could 

continue treatment until imaging performed Ó4 

wk later confirmed PD

É Crossover not permitted

Key eligibility criteria

ÅSCC of the oral cavity, oropharynx, hypopharynx, 

or larynx

ÅPD after platinum-containing regimen for R/M 

HNSCC or recurrence or PD within 3-6 months of 

multimodal therapy using platinuma

ÅECOG PS 0 or 1

ÅKnown p16 status (oropharynx)b

ÅTissue samplec for PD-L1 assessmentd

Stratification factors

ÅECOG PS (0 vs 1)

Åp16 status (positive vs negative)

ÅPD-L1 TPSd(Ó50% vs <50%)

R

1:1

Pembrolizumab 200 mg IV q3w for 2 y

Methotrexate 40 mg/m2 qwe

OR

Docetaxel 75 mg/m2 q3w

OR

Cetuximab 250 mg/m2 qwf



KEYNOTE-040

Overall survival in the intention-to-treat populations 

according to PD-L1 expression category

Reprinted from The Lancet, 393 (10167), Cohen EW, et al. Pembrolizumab versus methotrexate, docetaxel, or 

cetuximab for recurrent or metastatic head-and-neck squamous cell carcinoma (KEYNOTE-040): a randomised, 

open-label, phase 3 study, 156-167. Copyright 2019, with permission from Elsevier. 


