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KEYNOTE-024 Study Design (NCT02142738) 

aOptional pemetrexed maintenance therapy for nonsquamous disease. bPermitted for nonsquamous disease only. cPatients randomized to pembrolizumab who completed 2 years of therapy or who 
stopped pembrolizumab after achieving CR and then had PD were eligible for a second course of pembrolizumb monotherapy. dBefore the DMC recommendation and amendment 8, which permitted 
those in the chemotherapy arm to be offered pembrolizumab (based on interim analysis 2 data), patients were eligible for crossover when PD was confirmed by blinded, independent, central radiology 
review. 

Key Eligibility Criteria 

• Untreated stage IV NSCLC 

• PD-L1 TPS ≥50%  

• ECOG PS 0–1 

• No activating EGFR mutation or 

ALK translocation 

• No untreated brain metastases 

• No active autoimmune disease 

requiring systemic therapy 

Pembrolizumab  

200 mg IV Q3W 
35 cycles (2 years) 

R (1:1) 

N = 305 

Platinum-Doublet 

Chemotherapya 
(4–6 cycles) 

• Pemetrexed + carboplatinb 

• Pemetrexed + cisplatinb 

• Paclitaxel + carboplatin 

• Gemcitabine + carboplatin 

• Gemcitabine + cisplatin 

End Points 

Primary:  PFS (RECIST v1.1 per blinded, 

 independent, central review) 

Key secondary:  OS 

Secondary:  ORR, safety, PFS (RECIST v1.1 

per investigator review) 

Exploratory:  DOR 

Pembrolizumab   

200 mg Q3W  

(2 years) 

PDd 

Pembrolizumab   

200 mg Q3W  

17 cycles (1 year) 

Second-Course 
Pembrolizumabc 

Crossover 
Pembrolizumab 
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16.3%

Median (95% CI)
26.3 mo (18.3–40.4 mo)
13.4 mo (9.4–18.3 mo)

No. at risk
154 121 106 89 78 73 66 62
151 108 80 61 48 44 35 33

54 51
28 26

Pembrolizumab
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13

0
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0

aITT population. 
bEffective crossover rate from chemotherapy to anti–PD-L1 therapy, 66.0% (99 patients in total crossed over to antiPD-[L]1 therapy: 83 patients crossed over to pembrolizumab during the study, and 
16 patients received subsequent anti–PD-L1 therapy outside of crossover; patients may have received >1 subsequent anti–PD-L1 therapy). Data cutoff: June 1, 2020. 

Overall Survivala 
 

N 

Events, n 

(%) 

HR  

(95% CI) 

Pembrolizumab 154 
103 

(66.9) 0.62  

(0.48–0.81) 
Chemotherapyb 151 

123 

(81.5) 



Is 1L Pembrolizumab good enough in PD-L1 1-49%? 
PH III KEYNOTE-042 Study 

Mok. Lancet. 2019 May 4;393(10183):1819-1830.  



1L Platinum-pemetrexed +/- Pembrolizumab  
KN189 Non-squamous NSCLC 1L (PD-L1 unselected) 

Gandhi L et al. N Engl J Med. 2018 May 31;378(22):2078-2092.  

• OS HR 0.49*; P<0.00001 
• PFS HR 0.52; P<0.001  
• ORR 47.6% vs. 18.9%  

*median follow-up of 10.5 months; 1/3 cross-over 



1L Carboplatin/taxane (pac/nab-pac) +/- Pembrolizumab 
KN407 Squamous NSCLC 1L (PD-L1 unselected) 

• OS HR 0.64*; p=0.0008 
• PFS HR 0.56; p<0.0001 
• ORR 58% vs. 38% 

Paz-Ares et al. N Engl J Med. 2018 Nov 22;379(21):2040-2051. 
*median f/u 7.8 months; 27% crossover 



Combination Immune Checkpoint Blockade 

Ribas A, NEJM, 2012 

• CTLA-4 acts as an “off-switch” 
for T cells when interacting 
with B7 

• Combination strategies 
combine both CTLA-4 and PD-
1/PD-L1 blockade 

 

• PD-1 acts as an “off-switch” 
for T cells when interacting 
with PD-L1 

• Tumor PD-L1 expression 
allowing cancer cells to evade 
immune attack 

• Antibodies against PD-1 
and PD-L1 boost the immune 
response against cancer cells 

 



Nivolumab + ipilimumab versus platinum-doublet chemotherapy as first-line treatment for advanced <br />non-small cell lung cancer: Three-year update from CheckMate 227 Part 1  



CheckMate 227a Part 1 study design 



3-year update: OS with NIVO + IPI vs chemo (PD-L1 ≥ 1%) 



3-year update: OS with NIVO + IPI vs chemo vs NIVO (PD-L1 ≥ 1%) 



3-year update: OS with NIVO + IPI vs Chemo vs NIVO + Chemo (PD-L1 < 1%) 



Nivolumab + ipilimumab + 2 cycles of platinum‐doublet chemotherapy vs <br />4 cycles chemotherapy as first-line treatment for stage IV/recurrent NSCLC: CheckMate 9LA  



CheckMate 9LA study designa 



Primary endpoint (updated): Overall survivala 



Overall survival by PD-L1 expression level  



Treatment-related select AEs with NIVO + IPI + chemoa,b  



Progress in Targeted Therapy for NSCLC-Adenocarcinoma 

Adapted by L Bazhenova from Tsao AS, et al. J Thorac Oncol. 2016;11:613-638. 

EGFR:  
gefitinib, afatinib, erlotinib, osimertinib, dacomitinib 

ALK:  
Crizotinib, ceritinib, alectinib, brigatinib, lorlatinib, ensartinib, 
entrectinib 

ROS1:  
Crizotinib, cabozatinib, ceritinib, brigatinib, lorlatinib, entrectinib, 
ropotrectinib 

BRAF:  
Dabrafenib/trametinib, vemurafenib, dabrafenib 

MET:  
Crizotinib, cabozatinib, capmatinib, tepotinib, savolitinib, 
merestinib, glesatinib 

HER2:  
Transtuzumab emtansine, afatinib, dacomitinib, poziotinib, 
neratinib-temsirolimus, XMT-1522, TAK-788, DS-8201a  

RET:  
Cabozatinib, alectinib, vandetanib, sunitinib, ponatinib, 
lenvatinib, apatinib, selpercatinib, BLU-667, RXDX-105 

NTRK: 
Larotrectinib, entrectinib, LOXO-195, DS-6051b, ropotrectinib 

PI3K 
LY3023414, PQR-309 

MEK 
Trametinib, selumetinib, cobimetinib 

FD
A

 
FD

A
 

KRAS G12C 
MTRX-849, AMG 510 

EGFR exon 20 insertions 
TAK-788, poziotinib, JNJ 372 



Spectrum of KRAS mutations and Co-
Mutations in NSCLC  

Arbour et al CCR 2018 



KRAS G12C Inhibitors Bind, Inactive GDP 
bound RAS and Trap It In Inactive State 

From P. Lito et al. Science 2016 



AMG510: Best Response in NSCLC 



AMG510: Best Response in Other KRAS G12C mutant Cancers  

Hong et al. ASCO 2020 

ORR 3/19 







Direct G12C inhibitors in Development and 
Rational Combination Strategies 

Direct G12Ci 

JNJ-74699157 

MTRX849 

AMG510 

LY4399446 

Mechanism of Action Drug 

PD-1 Pembrolizumab 

EGFR-TKI Afatinib 

EGFR moAb Cetuximab (CRC) 

CDK4/6i Palbociclib 



Progress in Targeted Therapy for NSCLC-Adenocarcinoma 

Adapted by L Bazhenova from Tsao AS, et al. J Thorac Oncol. 2016;11:613-638. 

EGFR:  
gefitinib, afatinib, erlotinib, osimertinib, dacomitinib 

ALK:  
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HER2:  
Transtuzumab emtansine, afatinib, dacomitinib, poziotinib, 
neratinib-temsirolimus, XMT-1522, TAK-788, DS-8201a  

RET:  
Cabozatinib, alectinib, vandetanib, sunitinib, ponatinib, 
lenvatinib, apatinib, selpercatinib, BLU-667, RXDX-105 

NTRK: 
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KRAS G12C 
MTRX-849, AMG 510 

EGFR exon 20 insertions 
TAK-788, poziotinib, JNJ 372 



 
FLAURA data cut-off: 12 June 2017; NCT02296125 
*≥20 years in Japan; #With central laboratory assessment performed for sensitivity; ‡cobas EGFR Mutation Test (Roche Molecular Systems); §Sites to select either gefitinib or erlotinib as the sole comparator prior to site initiation; ¶Every 12 
weeks after 18 months  
CNS, central nervous system; EGFR, epidermal growth factor receptor; NSCLC, non-small cell lung cancer; PFS, progression-free survival; p.o., orally; RECIST 1.1, Response Evaluation Criteria In Solid Tumors version 1.1; qd, once daily; SoC, 
standard-of-care;  
TKI, tyrosine kinase inhibitor; WHO, World Health Organization 

Endpoints 

• Primary endpoint: PFS based on investigator assessment (according to RECIST 1.1) 
• The study had a 90% power to detect a hazard ratio of 0.71 (representing a 29% improvement in median PFS from 10 months to 

14.1 months) at a two-sided alpha-level of 5%   

• Secondary endpoints: objective response rate, duration of response, disease control rate, depth of response, overall survival, 

patient reported outcomes, safety  

Stratification by 

mutation 

status  

(Exon 19 

deletion / 

L858R)  

and race  

(Asian /  

non-Asian)  
Crossover was allowed for 

patients in the SoC arm, who 

could receive open-label 

osimertinib upon central 

confirmation of progression and 

T790M positivity 

Patients with locally advanced 

or metastatic NSCLC 

Key inclusion criteria    

• ≥18 years*  

• WHO performance status 0 / 1 

• Exon 19 deletion / L858R 

(enrolment by local# or central‡ 

EGFR testing) 

• No prior systemic anti-cancer /  

EGFR-TKI therapy 

• Stable CNS metastases allowed 

        

Randomised 1:1 

RECIST 1.1 assessment every  

6 weeks¶ until objective  

progressive disease 

EGFR-TKI SoC§; 

Gefitinib (250 mg p.o. qd) 

or Erlotinib (150 mg p.o. 

qd) 

(n=277) 

Osimertinib 

(80 mg p.o. qd) 

(n=279) 

Ramalingam S, et al. ESMO 2017. Abstract LBA2_PR 

FLAURA:  Osimertinib vs Gefitinib/Erlotinib  
in EGFR-mutated NSCLC 



PFS and OS from FLAURA 

PFS in patients with brain mets (n=116) HR=0.47 
PFS in patients without brain mets (n=440) 

HR=0.46 
 

mOS 38.6 vs. 31.8 months 

Ramalingam et al. ESMO 2017, NEJM 2020. 



ADAURA: Osimertinib as adjuvant therapy in 
patients  with stage IB–IIIA EGFRm NSCLC after 
surgical resection 

 
aAJCC 7th edition; bPrior, post, or planned radiotherapy was not allowed; cCentrally confirmed in tissue; dPatients received a CT scan after resection and within 28 days prior to 
treatment; eStage IB, II, IIIA. 

Herbst RS, et al. ASCO 2020. Abstract LBA5.  

• Primary endpoint: DFS, by investigator assessment, in stage II/IIIA patients (designed for 
superiority under the assumed DFS HR of 0.70) 

• Secondary endpoints: DFS (overall populatione), DFS (2,3,4, and 5 years), OS, safety, 
HRQoL 

Planned treatment duration:  
3 years 

Follow up: 
• Until recurrence: Week 12 

and 24, then every 24 weeks 
until 5 years, then yearly 

• After recurrence: every 24 
weeks for 5 years, then 
yearly 

Placebo 
(QD) 

Osimertinib 
(80 mg PO QD) 

Patients with completely resected stagea IB, II, 
IIIA NSCLC with or without adjuvant 
chemotherapyb 

Key inclusion criteria    

• ≥18 years old (Japan/Taiwan: ≥20) 

• WHO performance status 0/1 

• Confirmed primary non-squamous NSCLC 

• Exon 19 deletion/L858Rc  

• Brain imaging, if not completed pre-operatively 

• Complete resection with negative marginsd 

• Max interval between surgery and 
randomization: 

• 10 weeks without adjuvant 
chemotherapy 

• 26 weeks with adjuvant chemotherapy 

Stratification 
by stage  

(IB vs II vs IIIA),  
mutation 

status (exon 19 
deletion/L858R

) and race 
(Asian/non-

Asian)  

R 

 1:1 N=682 

• Following data monitoring committee recommendation, the study was unblinded early due to efficacy; reported here is an unplanned 
interim analysis 

• At the time of unblinding, the study had completed enrollment and all patients were followed up for ≥1 year 



ADAURA: Disease-free survival (DFS) 

Data cutoff: January 17, 2020. NR, not reached 

Herbst RS, et al. ASCO 2020. Abstract LBA5.  

Primary endpoint: DFS in patients with  
Stage II/IIIA disease 

DFS across subgroups in the overall population 

Median DFS, mo (95% CI)  

Osimertinib NR (38.8–NR) 

Placebo 20.4 (16.6–24.5) 

HR 0.17 (95% CI 0.12–0.23); P<0.0001 

Subgroup HR 95% CI 

Overall (N=682) 
Stratified log-rank 
Unadjusted Cox PH 

0.21 
0.20 

0.16, 0.28 
0.14, 0.29 

Sex 
Male (n=204) 
Female (n=478) 

0.21 
0.20 

0.11, 0.36 
0.12, 0.30 

Age 
<65 (n=380) 
≥65 (n=302) 

0.18 
0.24 

0.10, 0.28 
0.14, 0.38 

Smoking status 
Smoker (n=194) 
Non-smoker (n=488) 

0.14 
0.23 

0.06, 0.27 
0.15, 0.34 

Race 
Asian (n=434) 
Non-Asian (n=248) 

0.22 
0.17 

0.14, 0.33 
0.08, 0.31 

Stage 
Stage IB (n=212) 
Stage II (n=236) 
Stage IIIA (n=234) 

0.50 
0.17 
0.12 

0.25, 0.96 
0.08, 0.31 
0.07, 0.20 

EGFRm 
Ex19del (n=378) 
L858R (n=304) 

0.12 
0.35 

0.07, 0.20 
0.21, 0.55 

Adjuvant 
chemotherapy 

Yes (n=378) 
No (n=304) 

0.18 
0.23 

0.11, 0.29 
0.13, 0.38 

1 0.1 0.01 

HR for disease-free survival (95% CI) 

Favors osimertinib Favors placebo 

No. at risk 
Osimertinib 233 219 189 137 96 51 17 2 
Placebo 237 190 128 82 51 27 9 1  

0 
0 

0.2 

0.4 

0.6 

0.8 

1.0 

Time from randomization (months) 

D
FS

 p
ro

b
ab
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ty

 

12 6 18 24 30 36 42 

97% 

61% 

90% 

44% 

80% 

28% 

48 

Maturity 33%:  
osimertinib 11%, placebo 55% 



ADAURA: Disease-free survival by stage 

Data cutoff: January 17, 2020. 

Herbst RS, et al. ASCO 2020. Abstract LBA5.  

Stage IB Stage IIIA 

% (95% CI) Stage IB Stage II Stage IIIA 

Osimertinib 87 (77–93) 91 (82–95) 88 (79–94) 

Placebo 73 (62–81) 56 (45–65) 32 (23–42) 

Overall HR 
(95% CI) 

0.50  
(0.25–0.96) 

0.17  
(0.08–0.31) 

0.12  
(0.07–0.20) 

Stage II 

2 Year DFS rate 

Osimertinib 
Placebo 

No. at risk 
Osimertinib 118 110 91 69 47 28 8 1 0  
Placebo 118 99 74 49 31 15 7 1 0 

0 
0 

0.2 

0.4 

0.6 

0.8 

1.0 

Time from randomization (months) 

D
FS
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12 6 18 24 30 36 42 48 

No. at risk 
Osimertinib 115 109 98 68 49 23 9 1 0 
Placebo 119 91 54 33 20 12 2 0 

0 
0 

0.2 

0.4 

0.6 

0.8 

1.0 

Time from randomization (months) 

D
FS
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b
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12 6 18 24 30 36 42 48 
No. at risk 
Osimertinib 106 95 83 69 40 22 8 2 0 
Placebo 106 98 81 67 36 26 11 2 1 

0 
0 

0.2 

0.4 
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0.8 

1.0 
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ADAURA: Overall survival in patients with  
Stage II/IIIA disease 

Data cutoff: January 17, 2020. 

Herbst RS, et al. ASCO 2020. Abstract LBA5.  

Median OS, mo (95% CI)  

Osimertinib NR (NC–NC) 

Placebo NR (NC–NC) 

HR 0.40 (95% CI 0.18–0.90) 

Maturity 5%:  
osimertinib 3%, placebo 7% 

No. at risk 
Osimertinib 233 229 221 192 137 82 39 10 0 
Placebo 237 231 221 190 127 69 32 11 1 0 

0 
0 

0.2 

0.4 

0.6 

0.8 

1.0 

Time from randomization (months) 
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12 6 18 24 30 36 42 48 54 

100% 

93% 

• ADAURA met its primary endpoint of 
improved DFS in Stage II/IIIA disease (HR 
0.17)  

• The trial was closed early by the safety 
and monitoring committee, and OS 
estimates are immature 

• It is unique in delivery of adjuvant EGFR 
TKI for 3 years (compared to 2) 

• Not yet FDA approved 
• Lots of debate about whether to utilize 

osimertinib or not in this setting 
 



ADAURA: AE’s 

Herbst RS, et al. ASCO 2020. Abstract LBA5.  



MET Exon 14 Alterations 

•  MET mutations that lead to  

   decreased MET degradation (~2-4% NSCLC) 
 

–  deletions, insertions, or base substitutions 
 

–  many disrupt splice sites flanking MET exon 14  exon 14 
skipping 

 

–  increased MET receptor on the tumor cell surface 
 

 

 

impaired CBL binding and 

decreased MET degradation 

MET 

mRNA 

pre-mRNA 

MET exon 14 

Drilon et al Clin Cancer Res 2016; Kong-Beltran M et al. Cancer Res 2006;66. Ma et al. Cancer Res 2003;63. Frampton GM et al. 
Cancer Discov 2015;5. Drilon A. Clin Cancer Res 2016. 



Capmatinib in MET Exon 14 Skipping Mutation/MET 
Amplification 

Met Ex14 MET Amp (CNG 10) 

ORR PFS ORR 

Pretreated 41% 5.4 29% 4.1 

Untreated 68% 12.4 40% 4.2 

Tepotinib also with excellent clinical data 
In MET Exon 14 skipping mutations. 
ORR = 48% in pretreated patients. 
 
P. Paik et al NEJM 2020. 



HER2 (ERBB2, neu) in NSCLC 

• HER2 mutations are seen in 2-4% NSCLC patients, usually 
mutually exclusive with EGFR, KRAS, and ALK gene alterations 

• HER2 mutation incidence up to 6% in EGFR/KRAS/ALK 
negative pts 

• HER2 mutations usually seen with adenocarcinoma in never 
smokers and women 

• HER2 mutations occur in exons 18 to 21 of the tyrosine 
kinase domain, altering the ATP-binding pocket of the HER2 
receptor 

• 90% HER2 mutations are exon 20 mutations  

 



Slide 1 

Presented By Egbert Smit at TBD 



T-DXd is a Novel ADC Designed to Deliver an Optimal Antitumor Effect 



Best Change in Tumor Size 

ORR=61.9% 



Progression-Free and Overall Survival 



Summary – More and Better Pieces of Pie 

> 60% 

FDA Approvals 
 
EGFR-mut – Osimertinib 
ALK Fusion – Alectinib/Brigatinib/Lorlatinib 
BRAF V600E – Dabrafenib and Trametinib 
ROS1 Fusion – Entrectinib and Crizotinib 
MET Exon 14 mut – Capmatinib 
RET Fusion – Selpercatinib, Pralsetinib 
NTRK Fusion - Larotrectinib 
 
 



Take Home Points  
• Multiple Firstline IO Combination Strategies in Advanced NSCLC 

 
• PD-L1 high (50% or more) – Pembro alone 1L with > 30% 5-year survival 

 
• New oncogene drivers with promising therapeutics (MET, HER2, RET, KRAS 

G12C) 
 

• Can now target the majority of oncogene drivers in NSCLC. 
 

• Adjuvant osimertinib with impressive DFS 
 

• UC Davis Clinical trials to overcome resistance to targeted therapies and 
immunotherapy 


