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PD-L1 expression………………………. 

• Ligand for PD1, in combination, an immune 
inhibitory checkpoint 

• Adopted by tumours to inhibit an effective immune 
response 

• PD1 or PD-L1 as a therapeutic target 

• PD-L1 as a biomarker 

• EFGR mutation: a biomarker for EGFR TKI therapy 

• Role for immunotherapy in this tumour subset? 



PD-L1 IHC in resected EGFR-mutant lung cancer 

• Retrospective analysis (2006-2014) 

• PD-L1 assay 22C3 PharmDx kit (Dako) 
• High expression ≥50% cells  

• Low expression 1-49% cells 

• Correlate expression with RFS, OS, EGFR mutation 
type, Stage, smoking status 

 

 



N = 319* 

Age, median (range), y 62.0 (35-84) 

Sex, n (%) 

Male 125 (39%) 

Female 194 (61%)  

Never Smokers 64% 

Stage IA Disease 48% 

Median Follow-up, y 7 

Resection with Curative Intent 94% 

Post-surgery Chemotherapy 43% 

EGFR-TKI 30% 

Radiation 18% 

Patient Characteristics 

* 97% of patients had adenocarcinoma. 
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Mutation findings in an  
EGFR-mutated cohort 

• N=319 

• 54% exon 19 (most exon19del) 

• 39% exon 21 (most L858R) 

• 4% exon 18  

• 3% exon 20 

 

• Screening all 4 exons 



Comparative EGFR mutation epidemiology 

L858R 
28% 

G719 8.1% 

Ex19 del 
42% 

L681Q 4.8% 

L747 3.1% 

Ex 20 ins 2.5% 

Others 11.8% 

Mitsudomi and Yatabe. Can Sci 2007 

Kret et al.  
Lung Cancer 2015 

Ex18: nil 
Ex19:  19.4% 
Ex20: 8.3%  
Ex21 L858R: 72% 
 
Lee at al. JTO 2010 

 

Comparison confounded 
By methodology 



PD-L1 status: 22C3 PharmDx kit 

• 54% ‘positive’ 
• 8% ‘strong’: High ≥50% 

• 44% ‘weak’: Low 1-49% 

• 46%:  negative 

 

PD-L1 Negative 
(TPS = 0) 

PD-L1 Weak Positive 
(TPS = 15%) 

PD-L1 Strong Positive 
(TPS = 100%) 

Language is quite important 
when referring to staining 



Widely different PD-L1 IHC assays are 
used in trials or as RUO agents 

SP263 assay 

28-8 assay 

22C3 
primary 

clone 

28-8 
primary 

clone 

22C3 assay 

SP142 assay 
SP142 

primary 
clone 

5H1 
clone 

E1L3N 
clone 

other 
clones 

Different platforms 
Different detection chemistry 
Primary clones have different 
Epitope specificity 



Kerr et al, JTO 2015 

Frequency of PD-L1 ‘positivity’ is variable,  
as are definitions of positivity and assays used 



PD-L1 Expression In Patients With EGFR Mutations 
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Subgroup 

 

 

Sample Size  

 

PD-L1 Expression  Status 

 

Chi-square 

    Strongly Positive  Weakly Positive  Negative   

  N       n    (%)               n    (%)              n    (%)       P-value 

 Overall                                                             319    24  (   7.5)    139  (  43.6)    156  (  48.9)                  

 Gender                                                                                                                                         

  Male                                                               125    13  (  10.4)     64  (  51.2)     48  (  38.4)   0.008           

  Female                                                             194    11  (   5.7)     75  (  38.7)    108  (  55.7)                   

 Smoking Status                                                                                                                               

  Never                                                              205    11  (   5.4)     82  (  40.0)    112  (  54.6)   0.011           

  Smokers                                      114    13  (  11.4)     57  (  50.0)     44  (  38.6)                   

 ECOG                                                                                                                                  

  0                                                                  202    12  (   5.9)     88  (  43.6)    102  (  50.5)   0.345           

  1/2/3/4                                                            116    12  (  10.3)     50  (  43.1)     54  (  46.6)                   

 Stage                                                                                                                                     

  IA                                                                 154     6  (   3.9)     61  (  39.6)     87  (  56.5)   0.004           

  IB                                                                  47     1  (   2.1)     20  (  42.6)     26  (  55.3)                   

  II                                                                  40     7  (  17.5)     20  (  50.0)     13  (  32.5)                   

  III                                                                 59     9  (  15.3)     28  (  47.5)     22  (  37.3)                   

  IV                                                                  16     1  (   6.3)      9  (  56.3)      6  (  37.5)                   

Higher  In 
  
Males 
 
 
Smokers 
 
 
 
 
 
Higher  
Stage  
disease 



S
u

rv
iv

al
 P

ro
b

ab
ili

ty

0.00

0.25

0.50

0.75

1.00

Progression-free Survival Time (Month)

0 20 40 60 80 100 120 140 160

Product-Limit Survival Estimates
  (Logrank P-value = 0.0024)

PDL1 Status Strong Positive
Weak Positive

Negative

S
u

rv
iv

a
l 
P

ro
b

a
b

il
it

y

0.00

0.25

0.50

0.75

1.00

Overall Survival Time (Month)

0 20 40 60 80 100 120 140 160

Product-Limit Survival Estimates for NSCLC Patients with EGFR Mutation
  (Strong Pos N= 24  Weak Pos N=139  Negative N=156)

  (Logrank P-value = 0.0436)

PDL1 Status Strong Positive
Weak Positive

Negative

PD-L1 high expression: poorer prognosis 

PFS 

OS 



PD-L1 ‘over-expression’ is associated with 
poorer post-operative prognosis 

IHC – variable techniques 
IHC positive – variably defined 
IHC – variably interpreted 
 
Conclusion reasonably consistent 

Wang A et al. Eu J Surg Oncol 2015 



PD-L1 status using the 22C3 PharmDx assay: 
are there comparable data? 

• 52% ‘positive’ 
• 8% ‘strong’: High ≥50% 

• 44% ‘weak’: Low 1-49% 

• 46%:  negative 

 

Keynote 001 trial (Garon E et al, NEJM 2015) 

• 60.8% ‘positive’ 
23.2% high expression 

37.6% low expression 

 

But 

All NSCLC, although 81% adenoca 

15.5% EGFR mutated 

Advanced disease 



PD-L1 status using the 22C3 PharmDx assay: 
are there comparable data? 

Keynote 001 trial (Garon E et al, NEJM 2015) 

 

PD-L1 status Garon et al 
Non-
Squamous 

Cho et al 
All mutant 
adenos 

Garon et al  
Never 
smokers 

Cho et al 
Never 
smokers 

Garon et al 
Current/ 
Former 
smokers 

Cho et al 
Smokers 

High (≥50%) 35.8% 8% 32.5% 5.4% 36.2% 11.4% 

Low (1-49%) 51.2% 44% 55.8% 40% 49.7% 50% 

Absent 13.0% 46% 11.7% 54.6% 14.1% 14.1% 



Discordant PD-L1 expression between biopsy 
and surgical resection? Could the sample type 
influence findings? 

• Ventana SP142 IHC 

• LDT, not the CDx assay 

• Most of discordance due to 
lack of Immune cell staining in 
biopsy 

 

• Yet these findings still opposite 
those for 22C3 

 

Ilie et al, Ann Oncol 2015 



22C3 primary Ab 
LDT assay 
≥50% tumour cells staining= ‘positive’ 
 
5.1% Adenocarcinomas ‘positive’ 

PD-L1 negative            positive 

No association with 
Gender 
EGFR mutation 



PD-L1 Positivity is Lower in Patients With Exon 19 Deletion and 
Exon 21 L858R Mutation Compared with Other Mutations* 
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PD-L1 Expression Status, n (%) 

 

EGFR Mutation Types Strong Positive Weak Positive Negative Total 

Exon 19 Deletion 7 (5.4) 60 (46.2) 63 (48.4) 
130 

 

Exon 21 L858R 8 (7.0) 37 (32.2) 70 (60.9) 
115 

 

Other 9 (12.2) 42 (56.8) 23 (31.1) 
74 

 

*P = 0.001 by chi-square test. 

 



PD-L1 IHC expression by mutation 
status 

Garon et al, NEJM 2015 

Tang et al. Oncotarget 2015 

≥5% 

71.9% PD=L1 positive 57.1% PD=L1 positive 

E1L3N-based 
 LDT 

22C3 CDx assay 



Can any conclusions be drawn? 

• PD-L1 over expression is a poor prognostic factor in 
surgically resected lung cancer – probably 
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Can any conclusions be drawn? 

• PD-L1 over expression is a poor prognostic factor in 
surgically resected lung cancer – probably 

• Is disease stage relevant when considering PD-L1 
expression data - maybe 

• PD-L1 expression is less (or different) in EGFR 
mutated lung cancer – the jury is still out! 

• Technical variation in studies makes valid 
comparison difficult 

 

 


