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Risk Profile

Cigarettes

Lung Cancer

Emphysema/COPD



Current options

 High quality care

 Surgery

 Stereotatic radiotherapy

 Targeted therapy

 Immune checkpoint therapy

 Chemotherapy

 Radiotherapy



Non-small Cell Lung Cancer:

Metastatic Disease

 Untreated patients have a median survival rate of  4 to 5 

months 

 Untreated only 15-20% of patients survive one year



Adjuvant Chemotherapy

 This translated into an absolute improvement in chances 

of long term survival of 5% at 5 years



Cisplatin-Based Adjuvant Chemotherapy in 

Patients with Completely Resected NSCLC: 

The IALT Trial

 Absolute 5-year 

survival benefit was 

4.1% (P = 0.03)

 RT given to <25% pts

 Compliance achieved 

in 74% pts

 Chemo mortality <1%

The International Adjuvant Lung Cancer Trial Collaborative Group. 

New England Journal of Medicine 2004; 350:4 351-360.



Modern Trials

 Recent trials have shown a clear Overall Survival benefit 

 15% OS benefit in stage 2b resected Lung Cancer

 Adjuvant therapy for surgically resected stage 1B greater 
4cm tumour,2a,2b and resected 3a accepted as providing 
clear survival benefit.



Targeted Therapy

 EGFR inhibition
 Erlotinib,Gefitinib,Icotinib,Afatinib,Osimertinib

 ALK
 Crizotinib,Ceratinib,Alectinib,Lorlatinib,Brigatinib

 ROS

 BRAF

 MET

 Her-2









Activation of the EGFR: a pivotal 

driver of malignancy
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EGFR inhibition by EGFR-TKI
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Activating Mutations in the Epidermal 

Growth Factor Receptor Underlies the 

Responsiveness of NSCLC to Gefitinib

Lynch TJ et al. New England Journal of Medical 2004 350; 21 (20 May 2004)

Paez et al Science 2004 online; Marx J Science 2004 ; 304: 658-9







Pemetrexed

 Targeted chemotherpy

 Shown to be most effective chemotherapy for people with 

Advanced Adenocarcinoma of the lung



Baseline

After chemo



Chemotherapy favourably alters 

the natural history of NSCLC
Median survival 

(months)

One year survival 

(%)

Best supportive care 5.1 18

Cisplatin alone 6.7 25

Cisplatin plus old agent 7.6 31

Cisplatin plus new agent 13 50

Patients with EGFR 

/ALK/ROS Mutation treated

Excess of 40 months Near 100%



Normal Immune Surveillance:

Activation and Response1-6

1. Motz GT et al. Immunity. 2013;39:61–73. 2. Chen DS et al. Immunity. 2013;39:1–10. 3. Pardoll DM. Nat Rev Cancer.

2012;12:252–64. 4. Janeway CA, et al. Immunobiology. 6th ed. New York and London: Garland Science; 2004:341-342.

5. Liu CC et al. N Engl J Med. 1996 ;335:1651-1659. 6. Mellman I et al. Nature. 2011;480:480-489. 
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Regulation of T Cell Function: 

Multiple Co-stimulatory and Inhibitory Pathways1,2
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1. Adapted from Sznol M et al. Clin Cancer Res. 2013;19:1021–1034.

2. Pardoll DM. Nat Rev Cancer. 2012; 12:252–264. 

 Co-stimulatory molecules 

such as CD80/86 and 

CD28 positively regulate 

or promote immune 

response

 Co-inhibitory molecules 

such as CTLA-4 and 

PD-1 (immune checkpoint 

receptors) normally 

dampen T cell-mediated 

responses to avoid 

damage to self during 

pathogenic infection

Naïve T cell



Many Tumors Exploit the PD-1 Immune Checkpoint to 

Evade Immune Eradication1-7
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1. Zou W et al. Nat Rev Immunol. 2008;8:467–477. 2. Janeway CA, et al. Immunobiology. 6th ed. New York and London: Garland Science; 2004:635-637.

3. Chen DS et al. Clin Cancer Res. 2012;18:6580–6587. 4. Dong H et al. Nat Med. 2002;8:793–800. 5. Francisco LM et al. J Exp Med. 2009;206:3015–3029. 

6. Amarnath S et al. Sci Transl Med. 2011:3:111ra120. 7. Mellman I et al. Nature. 2011;480:480-489. 



PD-L1 Expression in Selected Tumor Types1-6 

 PD-L1 is expressed in a number of tumor 

types:
 Melanoma1

 Glioma2

 Lung3

 Ovarian4

 Urothelial5

 Breast6

1. Hino R et al. Cancer. 2010;116:1757–66. 2. Wintterle S et al. Cancer Res. 2003;63:7462–7467. 

3. Konishi J et al. Clin Cancer Res. 2004;10:5094–5100. 4. Hamanishi J et al. Proc Natl Acad. Sci. USA 2009;104:3360–3365. 

5. Inman BA et al. Cancer. 2007;109:1499–1505. 6. Ghebeh H et al. Neoplasia. 2006;8:190–198.



MK-3475: An  Anti-PD-1 Immunotherapy Exerting Dual 

Ligand Blockade (DLB) of the PD-1 Pathway1,2

 Humanized IgG4- no cytotoxic (ADCC/CDC) activity

 Pharmacokinetics supportive of dosing every 2 weeks (Q2W) or 
every 3 weeks (Q3W)

 Half-life = ~21 days

 Low occurrence of anti-drug antibodies and no impact on 
pharmacokinetics

1. Robert C et al. EADO 2012. Poster P42.

2. Hamid O et al. N Engl J Med. 2013;369:134–144.







Kaplan-Meier estimates of OS

28

aNo formal statistical comparison of the difference between treatment arms was performed; therefore, P values are nominal only.

• With an additional 6 months of follow-up, OS continued to be superior 

with pembrolizumab 2 mg/kg and 10 mg/kg versus docetaxel in both the 

TPS ≥50% and ≥1% populations

PD-L1 TPS ≥50% PD-L1 TPS ≥1%



Best Overall Response n %

Complete response 3 6

Partial response 39 83

Stable disease 5 11

Progressive disease 0 0

No assessment/Not evaluable 0 0

Median duration of response, months (range) Not reached (2+─31+)

• Objective response rate: 89%

• Clinical benefit rate (CR + PR + SD ≥6 months): 100%

• Median time to response: 2 months (range, 2-24 months)

• 72% of responses were ongoing

Confirmed Best Overall Response (RECIST v1.1) 
Patients Completing 24 months of Pembrolizumab (N = 47)

29Data cutoff date: September 30, 2016.



Incidence of Immune-Mediated Adverse Events Observed in ≥2 Patients in the Pembrolizumab 

Arms in the PD-L1 TPS ≥1% Population

30
T1DM=type 1 diabetes mellitus.



Mesothelioma
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Pembrolizumab - Change From Baseline in Tumor Size 
(RECIST v1.1, investigator review)

60.9% of evaluable 

patients with decrease

from baseline

Bar lengths are best target lesion changes, bar colors are best overall responses.

Data cutoff date: June 20, 2016.
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Duration of Treatment, Weeks

Treatment ongoing

Last dose
Progressive disease

Stable disease
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†
†

Received maximum of
24 months of treatment

†

The length of each bar corresponds to the duration of treatment.

Response symbols represent time to first report and not best overall.

Data cutoff date: June 20, 2016.

Treatment Duration and Duration of Response 
(RECIST v1.1, investigator review)
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8 3 .5 % 6 2 .6 %

Overall Survival

OS N = 25

Events, n (%) 14 (56.0)

OS, median (95% CI), months
18.0 

(9.4-not reached)






