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EGFR TKI



Case 
: M/79 ADC, S-IV(RUL), EGFR(-) ALK(-) 

• 2011.08.04 - 2011.11.29 #1-1 ~ #1-6 Pemetrexed – Cisplatin



• 2012.04.13 - 2012.08.02 #2-1 ~ #2-6 Docetaxel Chemotherapy

• 2012.08.21 ~현재 : #3 Erlotinib 150mg SD



Advances in NSCLC management







Case
:F/89, ADC ,S-IV(LUL), EGFR(+) ALK (-)

• EGFR(+) 19del 

• liver, brain metastasis 

• s/p #1 Afatinib 40mg start (2016.11.29~)

-> G4 diarrhea => afatinib 30mg 

• 2017.02. : 반응평가 - PR 8.3->2.4cm 

• 2017.07. : 반응평가 - PR 2.9->1.7cm



Case
:59/F, ADC, S-IV(RLL), EGFR(+) ALK(-) ROS1(-) RET(-)

• #1- GEN250 (2014.6.)  hepatitis
– 2015.12.  PD, 

• #2- AFT30 (2015.12.)  facial erruption
– 2016.02.  PD

• #3- Pem mono  (2016.2.25~2016.4.19)

- 2016.06.  PD , Liver meta T790M (+)

• s/p #4 Osimertinib (2016.6.15~ )



2018.05. Necrotic metastasis at the Rt temporal lobe

-> Craniotomy c tumor removal

2018.5.25~ #5-1 Gem-Carbo



Studies of first- or second-generation EGFR TKI in 
treated-naive patients with lung adenocarcinoma



• Experimental Design: lung adenocarcinomas and acquired resistance to 
erlotinib or gefitinib enrolled onto a prospective biopsy protocol and underwent a 
rebiopsy after the development of acquired resistance. Samples underwent 
genotyping for mutations in EGFR, AKT1, BRAF, ERBB2, KRAS, MEK1, NRAS and 
PIK3CA, and FISH for MET and HER2.

• Results: obtained in 155 patients. Ninety-eight had second-site EGFR T790M 
mutations [63%] and four had small cell transformation (3%). MET 
amplification was seen in 4 of 75 (5%). HER2 amplification was seen in 3 of24 
(13%). Overlap among mechanisms of acquired resistance was seen in 4%. 

• Conclusions: EGFR T790M as the most common mechanism of acquired 
resistance, whereas MET amplification, HER2 amplification, and small cell 
histologic transformation occur less frequently. 



EGFR and ALK NSCLC resistant mechanisms

Camidge, D. R., et al. Nat Rev Clin Oncol 11(8): 473-481.



The clinical studies for third-generation EGFR TKI





X-ray crystal structure of gefitinib and osimertinib in EGFR



4th generation inhibitors overcoming EGFRC797S

1) EAI045
2) 2-Aryl-4-aminoquinazoline compounds
3) Tri-substituted imidazole
4) 4-Amino pyrazolopyrimidine compounds

Jia Y, et al. Nature. 2016;534:129-32
Lu X, et al. Med Res Rev. 2018. doi: 10.1002/med.21488. [Epub]



Case

: F/59, ADC, S-IV(LUL-lingula) c RLL, adrenal, Lt., bones meta (cT4N3M1b)

EGFR (+) ALK (-) ROS1 (-), GEN250 for 14month

Tissue 
: PD-L1(SP263: 10%) (22C3: 60%)
: T790M Cobas (-) Mutypher (-)
LB

: T790M Cobas (+) Muthypher (-)
=> Osimertinib start : SD 



Case

:M/70, ADC (RUL) c brain meta (cT2aN0M1b stage IV)

PCNA  
: 22C3 0% EGFR (-) ALK (-) ROS (-)

LB – Cobas L858R +

=> Afatinib 40mg start 





Overview of plasma analyses of ctDNA in 
AURA trials

Phase III:
AURA3

Phase II: 
AURA ext and AURA2

Phase I:
AURA

Treatment/dosi
ng

Osimertinib 80 mg QD vs 
platinum pemetrexed

Osimertinib 80 mg QD
Osimertinib dose-escalation an

d dose-expansion cohorts 
(20–240 mg QD)

Tissue T790M 
status

T790M-positive T790M-positive T790M-positive and -negative 

Analysis Pre-planned Pre-planned Exploratory post hoc

Plasma assay cobas®  plasma cobas® plasma BEAMing

Method of com
parison

cobas® FFPE tissue NGS (MiSeq)
ddPCR or 

cobas®  FFPE tissue

J Thorac Oncol. 2017;12(S1):S386. Abs MA08.03. 2. Jenkins S, et al. Presented at: European Lung Cancer 
Conference; 13-16 April 2016; Geneva, Switzerland. J Thorac Oncol. 2016;11(Suppl 4):S153-S154. Abs 134O_PR. 3. 
Oxnard GR, et al. J Clin Oncol. 2016;34(28):3375-3382.



Proposed paradigm for  plasma genotyping 

Oxnard et al. J Clin Oncol. 2016;34(28):3375-3382



Issue of LB 

Patients
- participate in the ASTRIS trial

- reatment study testing the efficacy of osimertinib (80 mg os die) in advanced 
T790M-positive NSCLC that progressed to prior EGFR-TKI

- all the patients progressed on osimertinib at first tumor assessment after 12 
weeks or less, and tissue re-biopsies revealed a switch to SCLC histology





Patient #4





• Background

: Neoadjuvant erlotinib and customized adjuvant therapy 

: to evaluate the role of biomarker-guided neoadjuvant treatment

strategy in patients with IIIA-N2 NSCLC stratified by EGFR

mutation status.

• Findings

: Patients with resectable histologically documented stage

IIIA-N2 NSCLC were assigned to a neoadjuvant erlotinib arm 

or a gemcitabine/carboplatin (GC) arm based on EGFR 

mutation status.

• The primary endpoint : RR. 

• Secondary endpoints: PFS,OS

• Twenty-four patients with IIIA-N2 NSCLC were enrolled in the trial 
from January 2008 until May 2011. 





-ORR: 41.7 %

-PFS and OS:  7.9 and 23.2 months
-RR: 58.3 % (7/12) for the erlotinib 

25.0 % (3/12) for the GC (P = 0.18)

-Median PFS 
: 6.9 months vs 9.0 months (P = 0.071)
-Median OS
: 14.5 months vs 28.1 months (P = 0.201).

 Improved response but 
without survival  benefits









Median disease-free survival was 
significantly longer with gefitinib
(28·7 months)than with 
vinorelbine plus cisplatin (18·0 
months; HR 0·60, p=0·0054).





Serious adverse events
1) 7% who received gefitinib 
2) 23% who received vino+Cis



Osimertinib combined with durvalumab in EGFR-
mutant non-small cell lung cancer: Results from 
the TATTON phase Ib trial

• Background

:  Osimertinib (AZD9291) EGFR-TKI selective for EGFRm

and T790M resistance mutations

:  durvalumab is a selective, high-affinity human IgG1 mAb

that blocks PD-L1 binding to PD-1 and CD80 

: Tolerability and safety of combining novel targeted 

therapies warrants investigation.

• We report updated data from the osimertinib + durvalumab
(MEDI4736) arm of TATTON.

EGFR TKI plus immunotherapy 



• Methods: 
: TATTON (NCT02143466) is a multi-arm Phase Ib trial

conducted in two parts
1) dose escalation (Part A) in EGFR-TKI pretreated 
2) dose expansion (Part B) in EGFR-TKI treatment naïve

:  Inclusion in the osimertinib + durvalumab arm required
EGFR-mutant NSCLC and no contraindication for 
immunotherapy, and excluded pts with a Hx of ILD

: All pts received 80mg osimertinib, orally, qd + 
durvalumab at 3mg/kg or 10 mg/kg IV q2w (Part A) or 
10mg/kg q2w (PartB)

: The primary objective was safety and tolerability
: Secondary objectives included clinical activity



• Results: Data are preliminary and will be updated for presentation.

- 23 and 11 pts received osimertinib + durvalumab in Part A and Part B, respectively
- AEs in Part A: nausea (39%), vomiting (39%), anaemia (35%) and diarrhoea (35%); 

Part B: ILD (64%; grouped terms), diarrhoea (55%) and nausea (45%)
- ILD was reported in 6/23 pts (26%; 2 at Gr 3/4, 0 at Gr 5) in Part A 

7/11 pts (64%; 3 at Gr 3/4, 0 at Gr 5) in Part B, with no fatalities
- Median time to ILD onset was 69 days
- 21 evaluable pts from Part A, 12 had a partial response (PR, 9 confirmed) 

9 had stable disease (SD) 
10 evaluable pts from Part B, 8 had a PR (7 confirmed) and 2 had SD.

• Conclusions: ILD (grouped terms) have been reported in 2.9% (14 at Gr 3/4, 4 at 
Gr 5) of osimertinib and 2.0% (6 at Gr 3/4, 1 at Gr 5) of durvalumab monotherapy 
pts, compared with 38% (13/34; 5 at Gr 3/4, 0 pts at Gr 5) for the combination 
reported here, with no apparent increase in ILD severity. 
- Early data suggest an encouraging clinical activity profile of osimertinib +

durvalumab, while the safety profile warrants further investigation. 
This arm is currently on hold.

Clinical trial identification: NCT02143466 (Release date 9 May 2014)



Methods : 
- Pt with EGFR mutant who were TKI naïve or TKI treated but 

no received chemotherapy
- cytologically confirmed stage IIIB/IV non-squamous NSCLC 

harboring an EGFR mutation 
- Nivolumab 3mg /kg every 2 weeks + Erlotinib 150mg /day until 

disease progression or unacceoptable toxicity 
- Primary objective was safety and tolerability

Results
- 20 Pts 
- Tx-related G3 toxicities occurred in 5Pts with no G>4 toxicities



Treatment-related grade 3 toxicities occurred in five patients (liver enzyme 
elevations, n = 2; diarrhea, n = 2; weight loss, n = 1), with no grade ≥4 
toxicities.



Background 

: Bevacizumab and erlotinib target different tumour growth pathways

with little overlap in their toxic effect profiles.

: On the basis of promising results from a phase 1/2 trial assessing safety and 

activity of erlotinib plus bevacizumab for recurrent or refractory NSCLC,

we aimed to assess efficacy and safety of this combination in a phase 3 trial.

EGFR TKI plus anti-angiogenic drugs



• Methods 
: double-blind, placebo-controlled, randomised phase 3 trial 
(BeTa)

: recurrent or refractory NSCLC who presented to 177 study 
sites in 12 countries after failure of first-line treatment

: randomly allocated in a one-to-one ratio to 
1) receive erlotinib plus bevacizumab (bevacizumab group) 
2) erlotinib plus placebo (control group) according to a 

computer-generated randomisation sequence by use of 
an interactive voice response system

: primary endpoint was OS in all enrolled patients, 
Patients, study staff , and investigators were masked to 
treatment assignment

: We assessed safety by calculation of incidence of adverse 
events and tissue was collected for biomarker analyses

: ClinicalTrials.gov, number NCT00130728.



Median OS: 9.3 month vs 9.2 month
PFS: 3.4 month vs 1.7 month
Without significance



Immune Checkpoint Inhibitor



Immune Checkpoint Inhibitor



Case
: F/67, ADC, T3N3 with brain meta 
EGFR(-) ALK(-) RET(-) ROS1(-) MET(-) 2016.08. 
ReBx: EGFR(-) ALK(-) ROS1(-) PD-L1(22C3: positive 58 %) 

• 2015.11. cyberknife on brain 
2015.12. 1-1 Pem Cis 

2016.06. Pem maintenance 

2016.08. 2-1 GEN250 

2016.11. 3-1 Gem Carbo

2017.09. 4-1 Pembrilizumab

2018.01. 4-6 Pembrilizumab



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)



Pembrolizumab (Kytruda)





PD-1/PD-L1 inhibitor approved for Tx-naïve NSCLC

MYSTIC

PhIII (N=1092)
1L NSCLC

Durvalumab ± tremelimumab

NCT02453282

NEPTUNE

PhIII (N=960)
1L NSCLC

Durvalumab + tremelimumab

NCT02542293

JAVELIN Lung 100

PhIII (N=1095)
1L PD-L1-selected NSCLC

Avelumab monotherapy

NCT02576574

KEYNOTE-189

PhIII (N=570)
1L non-squamous NSCLC

Pembrolizumab + chemotherapy

NCT02578680

KEYNOTE-407

PhIII (N=560)
1L squamous NSCLC

Pembrolizumab + chemotherapy

NCT02775435

KEYNOTE-042

PhIII (N=1240)
1L PD-L1-selected NSCLC

Pembrolizumab monotherapy

NCT02220894

KEYNOTE-024

PhIII (N=305)
1L PD-L1-selected NSCLC

Pembrolizumab monotherapy

NCT02142738

KEYNOTE-021 Cohort G

PhII (N=123)
1L NSCLC

Pembrolizumab + chemotherapy

NCT02039674

CheckMate 026

PhIII (N=541)
1L PD-L1-selected NSCLC

Nivolumab monotherapy

NCT02041533

CheckMate 227

PhIII (N=2220)
1L NSCLC

Nivolumab monotherapy

Nivolumab + ipilimumab

Nivolumab + chemotherapy

NCT02477826

CheckMate 568

PhII (N=730)
1L NSCLC

Nivolumab + ipilimumab

Nivolumab + ipilimumab + chemo

NCT02659059

Nivolumab Pembrolizumab Durvalumab AvelumabAtezolizumab

IMpower110

PhIII (N=570)
1L PD-L1-selected NSCLC

Atezolizumab monotherapy

NCT02409342

IMpower130

PhIII (N=724)
1L non-squamous NSCLC

Atezolizumab + chemotherapy

NCT02367781

IMpower131

PhIII (N=1025)
1L squamous NSCLC

Atezolizumab + chemotherapy

NCT02367794

IMpower132

PhIII (N=568)
1L non-squamous NSCLC

Atezolizumab + chemotherapy

NCT02657434

IMpower150

PhIII (N=1202)
1L non-squamous NSCLC

Atezolizumab + chemotherapy 

± bevacizumab

NCT02366143

CheckMate 012

PhI (N=412)
1L NSCLC

Nivolumab monotherapy Nivolumab

+ chemotherapy/

targeted therapy/ipilimumab

NCT01454102

Study-006

PhIb (N=459)
1L NSCLC

Durvalumab + tremelimumab

NCT02000947

A
P

P
R

O
V

A
L

S
P
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O

T
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L
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R
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L
S

FDA/EMA: previously untreated, 
metastatic NSCLC with high

(TPS ≥50%) PD-L1 expression

FDA: with pemetrexed and 

carboplatin for previously u

ntreated, metastatic non-squ

amous NSCLC regardless 

of PD-L1 expression

Not yet approved Not yet approved Not yet approved Not yet approved



72/F, ADC, S-IV, EGFR/ALK (-)

• 1-Pemetrexed Cisplatin 2017 Sep 2x 
PD. 

• PDL1 SP263 70%

• 2-Nivolumab 2017 Oct 26 ~



72/F, ADC, IV, EGFR/ALK (-)

• 1-Pemetrexed Cisplatin 2017 Sep 2x PD. 

• PDL1 SP263 70%

• 2-Nivolumab 2017 Oct 26 ~

2017 Oct 19 2017 Dec 16 2018 Feb 28



Nivolumab (Opdivo)



Nivolumab (Opdivo)



Case
: M/49, ADC,IV , EGFR/ALK/ROS1 (-)
• Current smoker (30*2 PYS) 

• RUL c brain, both adrenal gl.metastasis

• s/p Craniotomy c tumor removal (2017.08.01)

• s/p Lap aderenalectomy, Rt (2017.09.08) 

• s/p #1-1~1-4 Pem Cis (2017.08.18 ~ 2017.11.02)



PD-L1(SP142)TC 10%[TC1], IC 30%[IC2/3]
2017.12.05 ~ 2018.03.15 s/p #2-1~2-4 Atezolizumab

2018.04.02 ~ 2018.6.15 s/p #3-1~3-4 Gem-Carbo   () 



Atezolizumab (Tecentriq)



Atezolizumab (Tecentriq)



Atezolizumab (Tecentriq)
OAK trial 



Atezolizumab (Tecentriq)
OAK trial 





ATLANTIC

PhII (N=1980)

≥3L NSCLC

Durvalumab monotherapy

NCT02087423

ARCTIC

PhIII (N=730)

≥3L NSCLC

Durvalumab ± tremelimuma

b

NCT02352948

JAVELIN Lung 200

PhIII (N=792)

2L NSCLC

Avelumab monotherapy

NCT02395172

KEYNOTE-010

PhII/III (N=1033)

≥2L PD-L1-selected NSCLC

Pembro monotherapy

NCT01905657

CheckMate 017

PhIII (N=272)

2L squamous NSCLC

Nivolumab monotherapy

NCT01642004

CheckMate 057

PhIII (N=582)

2/3L non-squamous NSCL

C

Nivolumab monotherapy

NCT01673867

CheckMate 078

PhIII (N=500)

2L NSCLC

Nivolumab monotherapy

NCT02613507

POPLAR

PhII (N=287)

≥2L NSCLC

Atezolizumab monotherapy

NCT01903993

OAK

PhIII (N=850)

≥2L NSCLC

Atezolizumab monotherapy

NCT02008227

Nivolumab Pembrolizumab Durvalumab AvelumabAtezolizumab

FDA/EMA: metastatic
NSCLC after prior CT*

FDA/EMA: metastatic
PD-L1+‡ NSCLC
after prior CT*

FDA/EMA: metastatic
NSCLC after prior CT*

A
P

P
R

O
V

A
L

S
P

IV
O

T
A

L
 T

R
IA

L
S

Not yet approved Not yet approved

PD-1/PD-L1 inhibitor approved for previous treatment NSCLC



PD-1/PD-L1 inhibitor approved for treatment-naïve NSCLC

MYSTIC

PhIII (N=1092)
1L NSCLC

Durvalumab ± tremelimumab

NCT02453282

NEPTUNE

PhIII (N=960)
1L NSCLC

Durvalumab + tremelimumab

NCT02542293

JAVELIN Lung 100

PhIII (N=1095)
1L PD-L1-selected NSCLC

Avelumab monotherapy

NCT02576574

KEYNOTE-189

PhIII (N=570)
1L non-squamous NSCLC

Pembrolizumab + chemotherapy

NCT02578680

KEYNOTE-407

PhIII (N=560)
1L squamous NSCLC

Pembrolizumab + chemotherapy

NCT02775435

KEYNOTE-042

PhIII (N=1240)
1L PD-L1-selected NSCLC

Pembrolizumab monotherapy

NCT02220894

KEYNOTE-024

PhIII (N=305)
1L PD-L1-selected NSCLC

Pembrolizumab monotherapy

NCT02142738

KEYNOTE-021 Cohort G

PhII (N=123)
1L NSCLC

Pembrolizumab + chemotherapy

NCT02039674

CheckMate 026

PhIII (N=541)
1L PD-L1-selected NSCLC

Nivolumab monotherapy

NCT02041533

CheckMate 227

PhIII (N=2220)
1L NSCLC

Nivolumab monotherapy

Nivolumab + ipilimumab

Nivolumab + chemotherapy

NCT02477826

CheckMate 568

PhII (N=730)
1L NSCLC

Nivolumab + ipilimumab

Nivolumab + ipilimumab + chemo

NCT02659059

Nivolumab Pembrolizumab Durvalumab AvelumabAtezolizumab

IMpower110

PhIII (N=570)
1L PD-L1-selected NSCLC

Atezolizumab monotherapy

NCT02409342

IMpower130

PhIII (N=724)
1L non-squamous NSCLC

Atezolizumab + chemotherapy

NCT02367781

IMpower131

PhIII (N=1025)
1L squamous NSCLC

Atezolizumab + chemotherapy

NCT02367794

IMpower132

PhIII (N=568)
1L non-squamous NSCLC

Atezolizumab + chemotherapy

NCT02657434

IMpower150

PhIII (N=1202)
1L non-squamous NSCLC

Atezolizumab + chemotherapy 

± bevacizumab

NCT02366143

CheckMate 012

PhI (N=412)
1L NSCLC

Nivolumab monotherapy Nivolumab

+ chemotherapy/

targeted therapy/ipilimumab

NCT01454102

Study-006

PhIb (N=459)
1L NSCLC

Durvalumab + tremelimumab

NCT02000947

A
P

P
R

O
V

A
L

S
P

IV
O

T
A

L
 T

R
IA

L
S

FDA/EMA: previously untreated, 
metastatic NSCLC with high

(TPS ≥50%) PD-L1 expression

FDA: with pemetrexed and 

carboplatin for previously u

ntreated, metastatic non-squ

amous NSCLC regardless 

of PD-L1 expression

Not yet approved Not yet approved Not yet approved Not yet approved



채 O O (67 YO Male)

30 PYS Ex-smoker

SQC,RUL(2015.1.20) IIIA(T2aN2M0) -> IV(T2aN2M1a) 

- 1CCRT(TP)6 : 2015.2.9 ~ 3.25, 30 fx

NEPTUNE Study 



Combo: Anti-CTLA-4 Plus Anti-PD-L1

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqnMmdn6zWAhVHo5QKHXKPAloQjRwIBw&url=http://www.jto.org/article/S1556-0864(16)32756-3/fulltext&psig=AFQjCNEWnVRc1U40DKhk5mA18gF6YqBrgw&ust=1505738457727477
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqnMmdn6zWAhVHo5QKHXKPAloQjRwIBw&url=http://www.jto.org/article/S1556-0864(16)32756-3/fulltext&psig=AFQjCNEWnVRc1U40DKhk5mA18gF6YqBrgw&ust=1505738457727477


2016.5.2 ~ NEPTUNE Study 

PDL1[SP263](1+,15%)



NEPTUNE Study 

PRE

2016-05-02

After 2nd Cycle

2016-06-18

After 4th Cycle

2016-07-27

채 O O (67 YO Male)



2016-07-27

NEPTUNE Study 

PRE

2016-05-02

After 4th Cycle

채 O O (67 YO Male)
Thyroiditis: synthroid 2016.8.8 -

After 17th Cycle

2017-08-05



The New England Journal of Medicine, April 16 2018, 377;20

Neoadjuvant PD-1 Blockade in Resectable
Lung Cancer
Patrick M. Forde, M.B., B.Ch., , Jamie E. Chaft, M.D., Kellie N. Smith, Ph.D., Valsamo Anagnostou, M.D., Ph.D.,

Tricia R. Cottrell, M.D., Ph.D., Matthew D. Hellmann, M.D., Marianna Zahurak, M.S.,

Stephen C. Yang, M.D., David R. Jones, M.D., Stephen Broderick, M.D., Richard J. Battafarano, M.D., Ph.D.,

Moises J. Velez, M.D., et al.



Research Design and Methods
Patients

Inclusion Criteria Exclusion criteria

- Patients 18 years of age or 
older with stage 1, 2, 3A
NSCLC that was seemed to be 
surgically resectable

- Eastern cooperative oncology 
Group performance-status 
score of  0 or 1

- Immunodeficiency, ongoning
systemic immunosuppressive 
therapy

- active autoimmune or 
infectious disease and clinically 
significant concurrent cancer. 



Research Design and Methods

enrollment

N=22

Patients within 

inclusion 

criteria

N=21

[primary endpoint]

- Safety 

- Feasibility 

[Secondary end points]

- Radiologic and pathologic response

# one patient was found to have small cell lung cancer and was excluded.
# 2 doses of intravenous nivolumab were given every 2 weeks.

Surgery performed approximately 4 weeks after the first dose. 
# 20 of 21 eligible patients underwent complete resection.



Results
Baseline Characteristics
: Major pathological response indicates more than 90 % regression
of tumor cell.



Results
Pathologic assessment of response to neoadjuvant blockade of  PD-1

• 9 out of 20 showed major pathologic response, with 3 patients showing  CR 
(no viable tumor cell)

• pathologic down-staging occurred in 8 patients 
• median degree of pathological regression in the primary tumor : −65% 



Results
Radiologic assessment of response to neoadjuvant blockade of  PD-1

• 2 partial response, 18 stable disease, 1 progression
• For patient 5, radiologic finding indicates tumor progression but pathologic finding

indicate major response to neoadjuvant treatment.  



Results
Correlation between No. of Sequence Alteration and Percentage of Residual tumor

• significantly higher mean of  mutational
burden observed in tumors with a major 
pathological response than in tumors 
without a major response

• number of sequence alterations was
inversely associated with the percentage of 

residual tumor



Results
Identification of Mutation-Associated, Neoantigen-Specific T Cells 
after Neoadjuvant Treatment with Nivolumab

• After nivolumab treatment, specific T cell clones associated with neo-antigens are found
more frequently in tumor sites.

• They are also found in peripheral blood which acts as surveillance for micrometastasis.   



Results

• RFS is calculated from the time of surgery to recurrence or death. 
• With an overall median follow-up for the study of 12 months, the 12-month RFS 

is 83% (95% CI: 66, 100%).

Recurrence Free survival



Results

• adverse events occurred in 5 of 22 patients, and only one event was of grade 3 or higher.
• No treatment related surgical delay

Safety and Feasibility 



The New England Journal of Medicine, November 16, 2017, 377;20

Durvalumab after Chemoradiotherapy in 
Stage III Non–Small-Cell Lung Cancer
S.J. Antonia, A. Villegas, D. Daniel, D. Vicente, S. Murakami, R. Hui, T. Yokoi, A. Chiappori, K.H. Lee, M. de Wit, B.C. Cho, M. 
Bourhaba, X. Quantin, T. Tokito, T. Mekhail, D. Planchard, Y.-C. Kim, C.S. Karapetis, S. Hiret,

G. Ostoros, K. Kubota, J.E. Gray, L. Paz-Ares, J. de Castro Carpeño, C. Wadsworth, G. Melillo, H. Jiang,

Y. Huang, P.A. Dennis, and M. Özgüroğlu, for the PACIFIC Investigator



Research Design and Methods

Patients
Inclusion Criteria Exclusion criteria

- Histologically or cytologically
documented stage III, locally 
advanced, unresectable NSCLC

- No disease progression after two or 
more cycles of platinum-based 
chemotherapy(containing etoposide, 
vinblastine, vinorelbine, taxane, or 
pemetrexed)+concurrent radiation 
therapy

- An age of 18 years or older
- WHO performance Status of 0 or 1
- An estimated life expectancy of 12 

weeks or longer
- Completion of the last radiation dose 

within 1 to 42 days before 
randomization

- Previous exposure to anti PD-1 or PD-
L1 antibodies

- Receipt of immunotherapy or an 
investigational drug within 4 weeks 
before the first dose.

- Active or previous autoimmune disease 
or a history of primary 
immunodeficiency

- Evidence of uncontrolled, concurrent 
illness or ongoing or active infections

- Unresolved toxic effects of grade 2 or 
higher(CTCAE)

- Grade 2 or higher pneumonitis from 
previous chemo- radiotherapy. 



Research Design and Methods

Randomly assigned 

within 1 to 42 days 

after CCRT

N= 713

Durvalumab*

n=476

[Coprimary end points]

-Progression- free survival

-Overall Survival

[Secondary end points]#

Placebo

n=237

[Coprimary end points]

-Progression- free survival

-Overall Survival

[Secondary end points]#

Every 2 weeks for up to 12months
as consolidation therapy

* Durvalumab at a dose of 10 mg per kilogram of body weight intravenously.
# Secondary end points : 12-month and 18-month PFS rates, ORR, the DOR

the time to death or distant metastasis, and safety.



Results

No significant (P<0.05) between-group differences were noted in either 
PD-L1 expression or EGFR mutation status.

Baseline Characteristics



Efficacy - Progression-free Survival
Results

The median PFS from randomization was 16.8 months (95% confidence 
interval [CI], 13.0 to 18.1) with durvalumab versus 5.6 months (95% CI, 4.6 
to 7.8) with placebo.



Efficacy - Progression-free Survival
Results

A progression-free survival benefit with durvalumab was consistently 
observed across all prespecified subgroups, as defined according to patient 
demographic characteristics, baseline clinicopathologic features, and response to 
previous treatment.



Results

The median time to death or distant metastasis was 23.2 months (95% CI, 23.2 
to not reached) with durvalumab versus 14.6 months (95% CI, 10.6 to 18.6) with 
placebo (hazard ratio, 0.52; 95% CI, 0.39 to 0.69; two-sided P<0.001).

Efficacy - The time to death or distant metastasis



Efficacy – Tumor response

Results

The ORR, as assessed by means of blinded independent central review, was 
significantly higher with durvalumab than with placebo (28.4% vs. 16.0%; 
P<0.001).
The median DOR was longer with durvalumab than with placebo.



Safety – Adverse Events
Results



Safety – Adverse Events

Results

- Discontinuation due to adverse events occurred in 15.4% of 
patients in the durvalumab group and 9.8% of patients in the 
placebo group, and serious adverse events occurred in 28.6% 
and 22.6%, respectively.

- The most frequent adverse events leading to discontinuation of 
durvalumab and placebo were pneumonitis or radiation 
pneumonitis (in 6.3% and 4.3%, respectively) and pneumonia
(in 1.1% and 1.3%).

- Immune-mediated adverse events of any grade, regardless of 
cause, were reported in 24.2% of patients in the durvalumab
group and 8.1% of patients in the placebo group; grade 3 or 4 
immune-mediated adverse events were reported in 3.4% and 
2.6% of patients, respectively



Adjuvant IO in NSCLC



Immunotherapy in SCLC



• Purpose 

: The safety and efficacy of pembrolizumab, assessed in patients with PD-L1 – expressing ES-

SCLC in the multicohort, phase Ib open-label KEYNOTE-028 study 

(ClinicalTrials.gov identifier: NCT02054806)

• Methods 

: SCLC received pembrolizumab 10 mg/kg every 2 weeks for 24 months or until disease 

progression or intolerable toxicity occurred. 

: PD-L1 expression was assessed by IHC. PD-L1–positive patients had membranous

PD-L1 expression in $ 1% of tumor and associated inflammatory cells or positive 

staining in stroma. 

: Response was assessed by investigator per RECIS version 1.1 every 8 weeks for 

the first 6 months and every 12 weeks thereafter. 

: Primary end points were safety, tolerability, and ORR.

Secondary end points included PFS, OS, and DOR.



KEYNOTE-028; Pembrolizumab in PD-L1 (+) advanced 
solid cancer (phase Ib multicohort)

• SCLC
• Failure or inability to 

receive standard Tx
• ECOG PS 0-1
• PD-L1 (+)*
• No systemic 

immunosuppression

Treat for 24 months 
or until PD 

or intolerant toxicity

Discontinue 
pembrolizumab

Non-PD

• Primary endpoint:  ORR
• Secondary endpoint: PFS, OS, DoR
• *PD-L1 expression ≥ 1%

Pembroliz
umab

10mg/kg
PD
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• Background 

: Treatments for small-cell lung cancer (SCLC) after 

failure of platinum-based chemotherapy are limited

: safety and activity of nivolumab and nivolumab plus 

ipilimumab in patients with SCLC who progressed after 

one or more previous regimens



• Methods

: The SCLC cohort of this phase 1/2 multicentre, multi-arm, open-label trial, 

23 sites in six countries

: The primary endpoint - objective response by investigator assessment

: All analyses included patients who were enrolled at least 90 days before 

database lock. 



CheckMate 032

Nivolumab 3 
mg/kg (n=98)

Nivolumab 1 
mg/kg plus 

ipilimumab 3 
mg/kg (n=61)

Nivolumab 3 
mg/kg plus 

ipilimumab 1 
mg/kg (n=54)

1 YR 
PFS
Median 
PFS

11%
1.4 mon

19%
2.6 mon

NR
1.4 mon

1 YR 
OS
Median 
OS

33%
4.4 mon

43%
7.7 mon

35%
6.0 mon



Background
: Ipilimumab, an anti-CTLA4 monoclonal antibody, demonstrated survival benefit

in melanoma 
: phase 2 study evaluated ipilimumab+paclitaxel(Taxol)/carboplatin in ED-SCLC



• Design

: Patients(n = 130) with chemo-naïve ED-SCLC were randomized 1: 1: 1 

=>paclitaxel (175 mg/ m2)/carboplatin 

with either placebo (control) or ipilimumab 10 mg/kg in two alternative

concurrent ipilimumab

(ipilimumab + paclitaxel/carboplatin followed by placebo +  

paclitaxel/carboplatin) 

or phased ipilimumab 

(placebo + paclitaxel/carboplatin followed by ipilimumab + 

paclitaxel/carboplatin)

: administered every 3 weeks for a maximum of 18 weeks (induction), 

followed by maintenance ipilimumab or placebo every 12 weeks

• End points : PFS, irPFS, best overall response rate (BORR); irBORR, 

overall survival (OS), and safety.



No improvement in PFS (HR = 0.93; P= 0.37) or OS (HR = 0.75; P= 0.13)



Take Home Message

• EGFR TKI 

1) 1st – 4th Generation of TKI : following 5th TKI or TKI+TKI

2) EGFR TKI plus chemotherapy, anti-angiogenic drugs

immunotherapy

3) Neoadjuvant and adjuvant EGFR TKI

• IO

1) PD-1 inhibitor, PD-L1 inhibitor : biomarker

2) Combination of IO + Chemo or IO+IO

3) Neoadjuvant and Consolidation IO

4) IO in SCLC
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