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History
HPI: 75-year-old lady with an episode of 

hemoptysis in 01/2013. Denies any cough, 
shortness of breath or chest pains. No weight 
loss. Performance status 1.

PMH: Diabetes, hypertension, dyslipidemia.

SH: Smoked 1 pack cigarettes/day from age 20-65. 

Physical Examination
Unremarkable



Pulmonary 
embolism



History

The patient was initiated on enoxaparin and CT-
guided biopsies of the right upper lobe and right 
lower lobe were obtained with a diagnosis of 
adenocarcinoma of the lung, multifocal.

MRI of the brain and CT abdomen and pelvis were 
negative.



What biomarkers would you request?

A. None, since the patient is a former smoker and 
unlikely to have a targetable alteration

B. K-RAS mutation and if negative, EGFR and ALK

C. EGFR, ALK, ROS, PD-L1 by immunohistochemistry

D. PD-L1 by immunohistochemistry only
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Phase I - Keynote 001
Pembrolizumab in NSCLC

Khoja et al. Journal for ImmunoTherapy of Cancer 2015 3:36 



Phase I - Keynote 001
Pembrolizumab in NSCLC

Garon EB et al. N Engl J Med 2015;372:2018-2028.

Median duration of response:

10.4 months (1.0 - 10.4) in previously treated patients
23.3 months (1.0 to 23.3) in previously untreated patients



PD-L1 - Antibodies



Evaluation of Multiple anti-PD-L1 Assays

• 500 samples tested

• Distribution by stage: I (38%), II (39%), III (20%), 
and IV (<1%)

• Distribution by histology:  nonsquamous (54%) 
and squamous (43%) cancers

• Linear correlation (Spearman correlation)
– 0.911 for Ventana SP263 vs Dako 22C3; 

– 0.935 for Ventana SP263 vs Dako 28-8; 

– 0.954 for Dako 28-8 vs Dako 22C3.

Ratcliffe et al. AACR 2016



Blueprint Study

Hirsch et al. AACR 2016



Blueprint Study

Hirsch et al. AACR 2016

Similar Performance



Principles PD-L1 IHC – 22C3

Dako



Phase III - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Reck et al. ESMO 2016; NEJM 2016
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Cross over rate: 50%
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History

A comprehensive 50-gene panel was ordered, as 
well as FISH for ALK, ROS, RET and MET and PD-L1 
IHC.

The tumor was positive for a G13C mutation in 
codon 13, exon 2 of the KRAS gene

PD-L1 expression: TPS = 35%



History

The patient received 4 cycles of carboplatin and 
pemetrexed. She experienced significant fatigue 
and her hemoglobin dropped to 7 mg/dL. She 
required 2 blood transfusions during treatment.

April 2013 August 2013



History
The patient was placed on a treatment break. She 

continued to develop slow disease progression, 
but over the course of 18 months had improved 
energy levels. In Feb/2015 she had worsening 
cough and shortness of breath.

August 2013 March 2015



What treatment would you 
recommend?

A. Radiation therapy to the dominant mass

B. Docetaxel +/- nintedanib

C. Docetaxel +/- ramucirumab

D. Pembrolizumab

E. Resume carboplatin and pemetrexed
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Phase II/III - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC

Herbst et al. Lancet 2015



Phase II/III - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC

Herbst et al. Lancet 2015

Median overall survival:

Docetaxel: 8.5 months
Pembrolizumab 2 mg/kg: 10.4 months (HR=0.71, 95% CI 0.58-0.88; p=0.0008)
Pembrolizumab 10 mg/kg: 12.7 months (HR=0.61, 95% CI 0.49-0.75; p<0.0001)



Phase II/III - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC – TPS 1-49%

Garon et al. ASCO 2016



Long-Term Survival (LTS) Model

Hellman et al. ASCO-SITC 2017
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History
The patient was enrolled on clinical trial KEYNOTE-

010, and was randomized to pembrolizumab 10 
mg/kg every 3 weeks.



History
Repeat scans after 3 cycles of treatment 

demonstrates shrinkage of lung mass.

March 2015 May 2015



History
Patient remained on pembrolizumab for 24 months

with no major side effects. Cough has resolved. 
PS 0.

March 2015 March 2017



Summary

• PD-L1 expression evaluation by an approved test is part of
standard of care assessment of newly diagnosed NSCLC, 
specially if EGFR and ALK wild-type

• Pembrolizumab is the standard of care first-line treatment
for patients with PD-L1 TPS ≥ 50% assessed with 22C3 ab
and no EGFR or ALK mutations

• Improvements in PFS, OS, RR and quality of life

• More favorable side effect profile  

• In immunotherapy-naïve patients progressing after 
platinum-based treatment, pembrolizumab is a standard 
of care if PD-L1 TPS ≥ 1% assessed with 22C3 ab

• Improvements in OS

• More favorable side effect profile



Dica


