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OBJECTIVES

• Discuss	therapeutic	strategies	for	patients	with	metastatic	EGFR-mutant	
lung	cancer	that	experience	disease	progression	on	1st line	osimertinib

• Review	options	for	management	of	metastatic	NSCLC	harboring	EGFR	
exon	20	insertion	mutations

• Outline	emerging	strategies	for	management	of	HER2-mutant NSCLC



Common EGFR Mutations

Exon 19 Deletions (~45%)

Most commonly between AA L747 and E749:
E746_A750del, L747_P753insS, L747_T751del,      
L747_A750insP, E746-S752insV, etc.

L858R point mutation (exon 21), (~40%)

Exon 20 Insertions (AA 761-775)
A767_V769dup

S768_D770dupSVD

V769_D770insASV

D770_N771ins…

D770_P772dup

N771_H773dup

N771_P772ins…

P772_H773dupPH

V774ins

Others…

Atypical EGFR Mutations
L861Q, G719X, S768I, etc

Others (TKI sensitivity varies)

Approved Therapies:
- Osimertinib (preferred, 1L)
- Erlotinib, Gefitinib, Afatinib, Dacomitinib

Approved Therapies:
- Afatinib 
- (Osimertinib may also have some activity)

Approved Therapies:
- Mobocertinib (2L, post-platinum)
- Amivantamab (2L, post-platinum)
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Distinguishing	between	EGFRmutations	in	NSCLC

Yasuda H et al. Lancet Oncol. 2012;13(1):e23-e31. 
Yasuda H et al. Sci Transl Med. 2013;5(2216):216ra177.

“EGFR	mutation	positive”	is	not	enough	detail



For	EGFR-mutant	NSCLC	patients,	disease	progression	on	
osimertinib	is	now	a	major	challenge

1st line	Osimertinib
mPFS	18.9	mos

2nd line	therapies	after	
1st line	osimertinib?

Selecting	optimal	post-Osimertinib	therapies	requires	
an	understanding	of	resistance	mechanisms	and	
effective	strategies	to	target	these	mechanisms

• On-target	resistance
• EGFR C797S,		G724S,	etc.
• 5-10%

• Histologic	Transformation	
• SCLC,	squamous,	and	other	histologies
• Tissue	biopsy	is	critical	in	the	evaluation	of	osimertinib	resistance
• Up	to	15%

• Bypass	pathway	activation
• most	notably	MET amplification
• up	to	15%	pts

• 50-60%	of	patients	don’t	have	a	targetable	resistance	mechanism

Schoenfeld	AJ	et	al.	Clin	Cancer	Res. 2020;26(11):2654-2663.
Leonetti	A	et	al.	Br	J	Cancer.	2019;121(9):725-737.



Treatment	Options	after	First-Line	Osimertinib	
General	Principles

• Platinum-pemetrexed	remains	the	standard	of	care	after	1st line	Osimertinib.
• Consider	treatment	options	directed	at	resistance	mechanisms	when	available

• Histology-specific	chemotherapy
• Enroll	patients	on	clinical	trials

To	continue	Osimertinib	or	not	with	chemotherapy?

• Role	of	continued	Osimertinib	with	carboplatin/pemetrexed	is	unknown.
• Carbo/Pem/Osi	vs.	Carbo/Pem/Placebo	being	evaluated	(COMPEL;	NCT04765059)

• Chemo	+	Osi	is	generally	well	tolerated,	with	more	myelosuppression	
• White	M,	Piotrowska	Z,	Clinical	Lung	Cancer	2021.

• Consider	continuing	Osimertinib	with	carboplatin/pemetrexed	for	patients	with	CNS	
disease	which	remains	controlled	on	osimertinib.		



Role	of	Immunotherapy	After	Osimertinib?

• The	efficacy	of	single-agent	anti-PD1/PD-L1	
inhibitors	among	EGFR+	NSCLC	is	low	(ORR	
~3-12%)1

• KEYNOTE-189	excluded pts	with	sensitizing	
EGFR	mutations.

• ImPower150	(Carbo/Pac/Bev/Atezo)	is	an	
option.	Patients	with	EGFR-mutant	tumors	
had	improvement	in	PFS/OS	with	ABCP	vs.	
BCP	(small	numbers).

• Osi	should	not	be	given	concurrently	with	IO	
(↑	pneumonitis	risk).

EUROPEAN LUNG CANCER CONFERENCE 2019
Reck et al. IMpower150 in EGFR-mt pts

u The addition of atezolizumab to bevacizumab and chemotherapy increased PFS benefit across all 
EGFR-mut patient subgroups, especially those who have received prior TKI

In favour of BCP
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Median PFS, mo
HR (95% CI) ABCP BCP

0.61 (0.36–1.03) 10.2 6.9

0.41 (0.23–0.75) 10.3 6.1

0.42 (0.22–0.80) 9.7 6.1

Subgroup n (%)

EGFR Mutation 79 (100%)

Sensitising EGFR Mutationa 58 (73%)

Received Prior TKI Therapy 50 (63%)

PFS in EGFR-mt patients (Arm B vs Arm C)

a Defined as exon 19 deletions or L858R mutations. b Unstratified HR.
Data cutoff 22 Jan 2018.

1.0

1.	Gainor,	et	all,	CCR	2016;	2.	Reck,	ELCC	2019



Patritumab	Deruxtecan	
(HER3-DXd;	HER3	Antibody-Drug	Conjugate)

All	(n=57) Prior	PBC	+	Osi	(n=44)
Confirmed	ORR	(BICR) 39% 39%
mDOR,	mo	(range) 6.9	(3.1-NE) 7.0	(3.1-NE)
mPFS,	mo	(range 8.2	(4.4-8.3) 8.2	(4.0-NE)

• HER3	is	expressed	in	
most	NSCLC	tumors.

• Patritumab	Deruxtecan	
(HER3-DXd)	is	an	antibody	
drug	conjugate	with	a	
topoisomerase	I	inhibitor	
payload.

• HER3	mutation	is	not	a	
known	mechanism	of	
resistance	to	EGFR	TKI	
in	EGFRm	NSCLC.

• Reference:	Janne	et	al.	
ASCO	2021

Responses	observed	regardless	of	osimertinib	resistance	mechanism.



Amivantamab	+	Lazertinib
Amivantamab	(bispecific	MET/EGFR	antibody)	+	Lazertinib	(3rd gen	EGFR	TKI)

Shu	C,	ASCO	2022

Amivantamab	+	Lazertinib	– Biomarker	Selection?
§ ORR	47%	(8/17)	in	patients	with	identified	EGFR/MET	mechanism	of	resistance
§ ORR	29%	(8/28)	in	patients	without	an	identified	EGFR/MET	mechanism	of	resistance

Chul	B	et	al.	ASCO	2021



Summary:	therapeutic	strategies	after	progression	
on	1st	line	osimertinib	

• The	therapeutic	approach	to	patients	who	progress	on	osimertinib	should	be	guided	by	1)	sites	of	
progression	(consider	local	therapy	for	oligoprogressive	disease)	and	2)	resistance	mechanisms,	if	
possible.

• Tissue	biopsy	should	be	considered,	particularly	for	patients	with	baseline	EGFR/TP53/Rb1	
mutations	who	are	at	increased	risk	of	SCLC	transformation.

• Outside	of	clinical	trials,		I	use	platinum	doublet	chemotherapy	+/- osimertinib.	
• In	particular,	consider	continuing	osimertinib	with	chemotherapy	(e.g.,	carbo/pem/osi)	for	

patients	with	CNS	disease	controlled	with	Osimertinib.

• Numerous	agents	in	development:	HER3-DxD,	Amivantamab	+	Lazertinib,	“4th generation”	EGFR	
TKIs.	

• Also	look	for	“risk	adapted”	clinical	trials	based	on	ctDNA	clearance.



EGFR	Exon	20	Insertion	Mutations

• Like	other	mutations,	can	be	detected	with	NGS
• More	commonly	seen	in	specific	populations

• Female	sex
• Never	smokers
• Adenocarcinoma	histology

• Like	EGFR	del19/L858R,	poor	responses	to	
immunotherapy

• Unlike	EGFR	del19/L858R,	poor	responses	to	
standard	TKIs

• Standard	treatment		is	currently	1st line	
platinum	doublet	chemotherapy

Vyse	et	al.	Signal	Transduction	and	Targeted	Therapy.		2019
Yasuda,	et	al.	Lancet	Oncol,	2011;	Yasuda,	et	al.	Science	Trans	Med,	2014
Heymach	J,	WCLC	2018,	Meador	CB,	Sequist	LV,	Piotrowska	Z,	Cancer	Discov	2021.



Amivantamab	for	patients	with	metastatic	lung	cancer	
harboring	EGFR	exon	20	insertions

Park	K	et	al. J	Clin	Oncol. 2021;39:3391-3402.
Sabari,	WCLC	2020

Study	Population:
• 81	patients	
• All	with	prior	platinum-based	chemotherapy

Efficacy:
• Confirmed	ORR	40%
• mPFS:	8.3	mos;	mDOR:	11.1	mos

Toxicity:	
• Infusion	related	reactions	(66%	Any	Grade,	3%	Grade	>	
3)	- most	commonly	on	C1D1

• Derm:	Rash	(86%	Any	Grade,	4%	Grade	>	3),	Paronychia	
(45%)

• MET-related:	Hypoalbuminemia	(27%),	Edema	(18%)
• Dose	Reduction:	13%	|	Dose	discontinuation:	10%	

à FDA	accelerated	approval	May	21,	2021	
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Mobocertinib- Oral,	irreversible	EGFR	TKI	(160mg	daily)

Zhou	C	et	al.	JAMA	Oncol.	2021.

Mobocertinib	for	patients	with	metastatic	lung	cancer	
harboring	EGFR	exon	20	insertions

Study	Population:
• 114	patients	
• All	with	prior	platinum-based	chemotherapy

Efficacy:
• ORR	28%	(BIRC)
• mPFS:	7.3	mos;	mDOR:	17.5	mos

Toxicity:	
• GI:	Diarrhea	(91%	Any	Grade,	21%	Grade	>	3),	Decreased	
Appetite	(35%),	Nausea	(34%)

• Derm:	Rash	(45%	Any	Grade,	0%	Grade	>	3),	Paronychia	(38%)
• Cardiac:	QTc	prolongation	(11%	Any	Grade,	3%	Grade	>	3),	one	
treatment-related	death	due	to	cardiac	failure

• Dose	reduction:	25%		|	Treatment	Discontinuation:	17%

à FDA	accelerated	approval	Sept	15,	2021



Emerging	Drugs	for	EGFR	Exon	20	insertion	mutations

Drug NCT Most	Recent	REF Notes

Sunvozertinib	(DZD9008) NCT03974022 Janne	P,	ASCO	2022 Confirmed	ORR	37.5	%	in	overall	
population	presented	to	date

CLN-081 NCT04036682 Yu	HA,	ASCO	2022 Confirmed	PR	38.4%	in	overall	
population	presented	to	date

BDTX-189 NCT04209465 Schram	AM,	ASCO	2020 Clinical	Development	Halted

BLU-451 NCT05241873 Spira	AI,	ASCO	2022 CNS	Activity	Predicted

ORIC-114 NCT05315700 Juntilla	MR,	AACR	2021 CNS	Activity	Predicted

HS-10376 NCT05435274

REF:	Clinicaltrials.gov	search	for	“EGFR	exon	20”		(accessed	July	1,	2022)	– not	an	exhaustive	list



HER2	mutations	in	NSCLC
• HER2	mutations	occur	in	1-3%	of	
NSCLC
• Exon	20	insertions	most	common
• YVMA	variant:	most	common	
HER2	ex20	insertion	variant

• Point	mutations	in	the	tyrosine	
kinase,	transmembrane	and	
extracellular	domains	also	
present	at	lower	frequencies.	

• HER2	mutations	have	little	to	no	
overlap	with	gene	amplification	or	
protein	expression

Jebbink	M,	et	al,	Cancer	Treatment	Rev	2020.
Yu	X,	et	al.	Frontiers	in	Oncol	2022.
Arcila	ME,	et	al.	Clin	Cancer	Re,	2012.
Mazieres	J,	Annals	Oncol,	2016.
Pillai	RN,	et	al.	Cancer	2017.



EGFR/HER2	TKIs	for	HER2-mutant	NSCLC
Drug Target	Pop N ORR mPFS Toxicities

Afatinib1 HER2mt 13 8% 16	weeks Diarrhea,	vomiting,	rash,	paronychia,	fatigue,	mucositis

Afatinib2 HER2mt 27 13% 3	mo Diarrhea/GI	toxicity,	skin	rash.

Neratinib3 HER2mt 26 4% 5.5	mo Diarrhea	(74%),	Nausea	(43%),	Vomiting	(41%)

Dacomitinib4 HER2mt 26 12% 3	mo Diarrhea	(90%),	rash	(73%)

Mobocertinib5 HER2mt 5 1/5	
(20%)

83%	Diarrhea,	50%	Anorexia

Pyrotinib6 HER2mt 60 30% 6.9	mo 92%	Diarrhea;	30%	Creatinine	increase

Poziotinib7 HER2mt,	
Pretreated

90 28% 5.5	mo 49%	Gr	3	Rash;	25.6	%	Gr	3	Diarrhea

Poziotinib8 HER2mt,	
First-line

48 44% 5.6	mo 49%	Gr	3	Rash;	25.6	%	Gr	3	Diarrhea

1.	Dziadziuszko	R,	JTO	2019;	2.	Lai	WCV	et	al,	European	Journal	of	Cancer	2018;	3.	Hyman	DM,	Nature	2018;	4.	Kris	MG	et	al.	Ann	Onc.	
2015;	5.	Zhou	C	et	al.	J	Clin	Oncol.	2020;	6.	Neal	JW	et	al.	WCLC	2018.	Abstract	P1.13-44,	7.	Zhou	C,	JCO	2020,	7.	Le	X,	JCO	2022;	8.	
Cornelisson	R,	ESMO	2021

Slide	kindly	shared	by	Zofia	Piotrowska,	MD,	MHS



DESTINY-Lung01:	Single	arm,	phase	2	study	of	T-DXd	6.4mg/kg	IV	q21	days	in	
patients	who	were	“refractory	to	standard	treatment”

Trastuzumab	Deruxtecan	(T-DXd)	in	HER2-mutant	NSCLC

Outcome	(95%	CI)
N=91

ORR 55%	(44-65)

mDOR 9.3	mos	
(5.7-14.7)

mPFS 8.2	mos	
(6.0-11.9)

mOS 17.8	mos	
(13.8-22.1)

Li	BT,	NEJM	2022

à Responses	were	observed	
across	HER2	mutation	sub-

types	as	well	as	in	patients	with	
no	detectable	HER2	expression	
or	HER2	gene	amplification.	



Trastuzumab	Deruxtecan	(T-DXd)	in	HER2-mutant	NSCLC

• Pneumonitis	(ILD)
• Adjudicated	drug-related	ILD	occurred	
in	24/91	patients	(26%)

• Grade	1:	3	patients
• Grade	2:	15	patients
• Grade	3:	4	patients
• Grade	5:	2	patients
• Median	duration	of	onset	of	ILD	– 141	days	
(range,	14-462)

• 21	patients	required	corticosteroids

August	11,	2022:	US	FDA	approved	T-DXd	(5.4mg/kg)	for	HER-mutant	NSCLC	after	one	prior	line	of	therapy.
• Based	on	phase	DESTINY-Lung02	trial	(NCT04644237)
• Interim	reports	shown	at	ESMO	2022	meeting,		reference:	Goto	K		et.	al.	Ann	Oncol.	2022;33(suppl_7):S808-S869.	
• RR	similar	between	6.4mg	and	5.4mg	doses,	but	higher	rates	of	ILD	at	the	6.4mg	dose.



Unanswered	Questions	for	HER2-mutant	NSCLC

• What	is	the	optimal	first-line	therapy	for	HER2-mutant	NSCLC?	
• Should	we	use	chemo	alone,	or	chemo	+	IO?
• Is	the	efficacy	of	T-DXd	sufficient	for	first-line	use?

• How	can	we	minimize	(and	manage)	ADC-related	toxicities,	particularly	ILD	with	T-DXd?

• Is	there	a	role	for	HER2—targeting	TKIs	(poziotinib,	pyrotinib),	or	are	their	toxicity	
profiles	prohibitive?

• How	should	currently	available	therapies	be	sequenced?	Is	there	a	role	for	combinations?

• Management	of	CNS	Metastases	in	HER2mutant	tumors?



NCCN guidelines for NSCLC,  05/2022

Broad	molecular	testing	of	all	patients	is	key	for	identifying	the	
best	treatment	strategies	for	patients	with	NSCLC.	

Expanding	Precision	Medicine	in	NSCLC



THANK	YOU!	
Happy	to	discuss	anytime!

@Christine_Lovly

Christine.lovly@vumc.org



Abstract LBA47



ADAURA Updated Disease-Free Survival (DFS) by Stage 
(AJCC/UICC 8th Edition*)

Tsuboi M et al. ESMO 2022;Abstract LBA47.

* Staging based on the American Joint Committee on Cancer/Union for International Cancer Control manual, The Eighth Edition 
AJCC Cancer Staging Manual.



Mechanisms of Acquired Resistance to Osimertinib

Cooper AJ et al. Nat Rev Clin Oncol 2022;[Online ahead of print].

Activation of bypass and/or 
downstream signalling pathways

Alterations that prevent 
inhibition of the target receptor 
tyrosine

Changes in tumour
cell lineage such as 
transformation



Broad Range of Resistance Mechanisms in NSCLC with EGFR Mutation 
After Failure of EGFR Tyrosine Kinase Inhibitor (TKI) Therapy

Jänne PA et al. ASCO 2021;Abstract 9007.



Cancer Discov 2022;12(1):74-89.



Patritumab Deruxtecan (HER3-DXd) Targeting HER3 May Address 
Multiple EGFR TKI Resistance Mechanisms

Jänne PA et al. ASCO 2021;Abstract 9007.

HER3-DXd is an antibody-drug conjugate with 3 components
• A fully human anti-HER3 IgG1 mAb (patritumab), covalently linked to
• A topoisomerase I inhibitor payload, an exatecan derivative, via
• A tetrapeptide-based cleaver linker

DeruxtecanHuman anti-HER3
IgG1 mAB



Patritumab Deruxtecan: Responses by Blinded Independent Central Review

Jänne PA et al. Cancer Discov 2022;12(1):74-89.

aDCR = rate of confirmed BOR of CR, PR or SD.

RDE = recommended dose for expansion; PBC = platinum-based chemotherapy; ORR = objective response rate; 
BOR = best overall response; CR = complete response; PR = partial response; SD = stable disease; PD = progressive 
disease; NE = not evaluated; DCR = disease control rate; TTR = time to response



Select Grade ≥3 Treatment-Emergent Adverse Events (TEAEs) 
with Patritumab Deruxtecan

Jänne PA et al. Cancer Discov 2022;12(1):74-89.

RDE = recommended dose for expansion; ILD = interstitial lung disease



HERTHENA-Lung02: An Ongoing Phase III Trial of Patritumab
Deruxtecan for NSCLC with EGFR Mutation After Failure of 
an EGFR TKI

www.clinicaltrials.gov. Accessed June 2022.

Patritumab deruxtecan

Platinum-based chemotherapy

Eligibility

• Locally advanced or metastatic 
nonsquamous NSCLC with EGFR 
activating mutation

• 1 or 2 prior lines of an approved 
EGFR TKI in the metastatic or locally 
advanced setting, which must 
include a third-generation EGFR TKI

• Radiographic disease progression 
while receiving or after receiving a 
third-generation EGFR TKI

Primary endpoint: Progression-free survival by blinded independent central review

R

Trial identifier: NCT05338970 (Open)
Estimated enrollment: 560



Abstract 9006



CHRYSALIS-2: Best Antitumor Response and 
Overall Response Rate (ORR) by Prior Therapy

Shu CA et al. ASCO 2022;Abstract 9006.

ITT population

Response BICR-assessed INV-assessed

ORR 33% 28%

CBR 57% NR

TKI = tyrosine kinase inhibitor; BICR = blinded independent central review; INV = investigator; ITT = intent-to-treat; CBR = clinical benefit rate



CHRYSALIS-2: Safety Profile

Shu CA et al. ASCO 2022;Abstract 9006.



Pivotal Studies of Amivantamab and Mobocertinib for Advanced 
NSCLC with EGFR Exon 20 Insertion Mutations

Amivantamab1 Mobocertinib2

Pivotal study CHRYSALIS (N = 81) Study 101 (N = 114)

FDA approval May 21, 2021 September 15, 2021

ORR 40% 28%

Median duration of response 11.1 months 17.5 months

Common Grade ≥3 adverse events
Rash (4%)

Infusion-related reactions (3%)
Paronychia (1%)

Diarrhea (21%)
Rash (0)

Paronychia (<1%)

1 Park K et al. J Clin Oncol 2021;39(30):3391-402. 2 Zhou C et al. JAMA Oncol 2021;7(12):e214761.



Key Randomized Trials in Treatment-Naïve Advanced 
ALK-Rearranged NSCLC

Study Intervention Comparator ORR CNS ORR
PROFILE 1014 Crizotinib Platinum/pemetrexed 74% vs 45% —

PROFILE 1029 Crizotinib Platinum/pemetrexed 88% vs 46% —

ASCEND-4 Ceritinib Platinum/pemetrexed 73% vs 27% 73% vs 27%

ALEX Alectinib Crizotinib 83% vs 76% 79% vs 40%

J-ALEX Alectinib Crizotinib 92% vs 79% —

ALESIA Alectinib Crizotinib 91% vs 77% —

ALTA-1L Brigatinib Crizotinib 71% vs 60% 78% vs 29%

CROWN Lorlatinib Crizotinib 76% vs 58% 82% vs 23%

eXalt3 Ensartinib Crizotinib 75% vs 67% 64% vs 21%

Tan AC et al. J Clin Oncol 2022;40(6):611-25; Soria JC et al. Lancet 2017;389(10072):917-29; Peters S et al. N Engl J Med 2017;377(9):829-38; 
Camidge DR et al. J Thorac Oncol 2021;16(12):2091-108; Shaw AT et al. N Engl J Med 2020;383(21):2018-29; 
Horn L et al. JAMA Oncol 2021;7(11):1617-25; Popat S et al. ESMO 2021;Abstract 1195P.



Common and Unique Adverse Effects of ALK TKIs

ALK TKI Most common adverse effects

Crizotinib
Vision disorders, nausea, diarrhea, vomiting, edema, constipation, elevated 
transaminases, fatigue, decreased appetite, upper respiratory infection, dizziness 
and neuropathy

Ceritinib Diarrhea, nausea, vomiting, fatigue, abdominal pain, decreased appetite and 
weight loss

Alectinib Constipation, fatigue, edema, myalgia and anemia

Brigatinib Diarrhea, fatigue, nausea, rash, cough, myalgia, headache, hypertension, vomiting 
and dyspnea

Lorlatinib Hypercholesterolemia, hypertriglyceridemia, edema, peripheral neuropathy, 
weight gain, cognitive effects, fatigue, dyspnea, arthralgia and diarrhea

Ensartinib Rash, nausea, pruritus and vomiting

Crizotinib package insert (PI), rev 1/2021; Ceritinib PI, rev 3/2019; Alectinib PI, rev 1/2021; Brigatinib PI, rev 5/2020; Lorlatinib PI, rev 3/2021;
Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-34; Gristina V et al. Pharmaceuticals 2020;13(12):474.   



JTO Clin Res Rep 2022;3(6):100332. 



Best Overall Response with Entrectinib

Drilon A et al. JTO Clin Res Rep 2022;3(6):100332.

SLD = sum of longest diameters; CR/PR = complete response/partial response; SD = stable disease; PD = progressive disease; 
NE/ND = not estimable/not determined 



Best Intracranial Responses with Entrectinib in Patients with 
BICR-Assessed Measurable CNS Metastases at Baseline

Drilon A et al. JTO Clin Res Rep 2022;3(6):100332.

BICR = blinded independent central review



Key Trials of ROS1 TKIs for TKI-Pretreated NSCLC with ROS1 
Fusions

ROS1 TKI Study Phase ORR

Entrectinib (after crizotinib) Drilon et al I/II 0/6 (0%)

Ceritinib (after crizotinib) Lim et al II 0/2 (0%)

Brigatinib (after crizotinib) Gettinger et al I 0/2 (0%)

Lorlatinib Shaw et al I/II After crizotinib: 14/40 (35%)
After ≥2 prior TKIs: 0/6 (0%)

Repotrectinib Drilon et al I/II After 1 prior TKI: 7/18 (39%)
After ≥2 prior TKIs: 2/7 (29%)

Taletrectinib (after crizotinib) Fujiwara et al I 1/3 (33%)

Drilon A et al. Nat Rev Clin Oncol 2021;18(1):35-55. 





TRIDENT-1: Preliminary Efficacy in Patients with TKI-Pretreated 
Advanced NSCLC with ROS1 Fusions

Lin JJ et al. AACR 2021;Abstract P224.



FDA Grants Accelerated Approval to Trastuzumab Deruxtecan
for NSCLC with HER2 Mutation
Press Release – August 11, 2022
“On August 11, 2022, the Food and Drug Administration granted accelerated approval to fam-trastuzumab 
deruxtecan-nxki for adult patients with unresectable or metastatic non-small cell lung cancer (NSCLC) whose 
tumors have activating human epidermal growth factor receptor 2 HER2 (ERBB2) mutations, as detected by an 
FDA-approved test, and who have received a prior systemic therapy. This is the first drug approved for HER2-
mutant NSCLC.

FDA also approved the Life Technologies Corporation’s Oncomine™ Dx Target Test (tissue) and the Guardant 
Health, Inc.’s Guardant360® CDx (plasma) as companion diagnostics for trastuzumab deruxtecan. If no mutation 
is detected in a plasma specimen, the tumor tissue should be tested.”

“The accelerated approval by the FDA was based on the results from the DESTINY-Lung02 Phase II trial. An 
interim efficacy analysis in a pre-specified patient cohort showed trastuzumab deruxtecan (5.4mg/kg) 
demonstrated a confirmed ORR of 57.7% (n=52), as assessed by blinded independent central review (BICR), 
in patients with previously treated unresectable or metastatic non-squamous HER2-mutant NSCLC. Complete 
responses (CR) were seen in 1.9% of patients and partial responses (PR) in 55.8% of patients with a median 
DoR of 8.7 months. Results from the DESTINY-Lung02 trial will be presented at an upcoming medical meeting.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-fam-trastuzumab-deruxtecan-nxki-
her2-mutant-non-small-cell-lung
https://www.astrazeneca.com/media-centre/press-releases/2022/enhertu-approved-in-us-for-her2-mutant-nsclc.html



N Engl J Med 2022;386:241-51.



DESTINY-Lung01 Study

Li BT et al. N Engl J Med 2022;386(3):241-51. 



DESTINY-Lung04 Phase III Study Design

Li BT et al. ASCO 2022;Abstract TPS9137.

Primary Endpoint: PFS by BICR



Neuregulin-1 (NRG1) Gene Fusions and Seribantumab
Mechanism of Action

Bendell JC et al. Gastrointestinal Cancers Symposium 2021;Abstract TPS449. 

• NRG1 gene fusions are rare oncogenic drivers found in 0.2% of solid tumors including lung, 
colorectal, breast and ovarian 

• NRG1 fusion proteins predominantly retain an active EGF-like domain, which drives tumorigenesis 
and proliferation through aberrant HER3 activation

• Seribantumab is a fully human monoclonal antibody against HER3



Abstract 3006 



CRESTONE: Efficacy of Seribantumab for Patients with Advanced 
Solid Tumors Harboring NRG1 Fusions

Carrizosa DR et al. ASCO 2022;Abstract 3006.

• Median DoR has not been reached

PD = progressive disease; SD = stable disease; PR = partial response; CR = complete response



CRESTONE: Duration of Seribantumab Therapy for Patients with 
NRG1 Fusions

Carrizosa DR et al. ASCO 2022;Abstract 3006.

DoR = duration of response; CR = complete response; PR = partial response



CRESTONE: Select Treatment-Related Adverse Events with 
Seribantumab in Patients with Advanced Solid Tumors 
Harboring NRG1 Fusions

Carrizosa DR et al. ASCO 2022;Abstract 3006.

Treatment-related adverse 
event (N = 35) Any grade Grade ≥3

Patients with ≥1 AE 30 (86%) 2 (6%)

Diarrhea 14 (40%) 1 (3%)

Fatigue 10 (29%) 0

Rash 9 (26%) 0

Hypokalemia 3 (9%) 0



Lung Cancer Agenda

Module 1: Targeted Therapy

Module 2: Immunotherapeutic and Other Novel Strategies



Systemic Management of 
Resectable and LA- NSCLC: 

2022 Update
Corey J. Langer MD, FACP

Director of Thoracic Oncology
Abramson Cancer Center

Professor of Medicine
Perelman School of Medicine

University of Pennsylvania
Philadelphia, PA 19104

Corey.langer@uphs.upenn.edu



aMedian follow-up: 5.2 years, data based on AJCC Staging Manual 6th edition
AJCC, American Joint Committee on Cancer; NSCLC, non-small cell lung cancer
1. Pignon JP, et al. J Clin Oncol 2008;26:3552–59; 2. Edge SB, et al. AJCC Cancer Staging Manual. 7th ed. New York, NY: Springer; 2010

The unmet need in resectable NSCLC persists

Most patients who receive adjuvant chemotherapy will experience disease 
recurrence within 5 years 

Regional / locally advanced disease1,2

Stage II Stage III

~76% chance of recurrence 
or deatha

~62% chance of recurrence 
or deatha

Early stage1,2

Stage IB

~45% chance of recurrence 
or deatha



Surgery

Surgery

Immunotherapy + 
chemotherapy

Immunotherapy + 
chemotherapy

Immunotherapy

Surgery Immunotherapy

Immunotherapy

Mandatory 
chemotherapy

Optional 
chemotherapy

Phase III studies with immunotherapy in resectable NSCLC are 
taking different approaches

Adjuvant approaches

Neoadjuvant approaches

Neoadjuvant treatment Adjuvant treatmentSurgery

Read out: 
CheckMate 816

Read out: 
IMpower010

Read out: 
KEYNOTE-091

Ongoing: 
ANVIL, BR.31

Ongoing: 
IMpower030, KEYNOTE-671, 

CheckMate 77T, AEGEAN, 
Read out: 

NADIM II (phase 2)

Surgery



1. Felip E, et al. Lancet 2021;398:1344–57; 2. Paz-Ares L, et al. Presented at ESMO Congress 2022 (Abstract VP3-2022)

Adjuvant IO Phase III randomised trials

PEARLS/KEYNOTE 0912IMpower0101

Stage IB to IIIA
HR: 0.81
mDFS: NE vs 37.2 months

Stage IB to IIIA
HR: 0.76
mDFS: 53.9 vs 42 months



Adjuvant IO Phase III randomised trials 
DFS and PD-L1 TPS data - consistent data?
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A DFS benefit with atezolizumab vs. 
BSC was observed in the 
PD-L1 ≥1% population but not in the 
ITT population

Effect of PD-L1 expression

DFS was significantly improved with 
pembrolizumab in the 
all-comers population but not in the 
PD-L1 TPS ≥50% population

PD-L1 ≥1% PD-L1 ≥50% 

and other 
countries 

Approvals

HR (95% CI)

PD-L1 TPS ≥1% 0.66 (0.50, 0.88); p=0.0039

ITT population 0.81 (0.67, 0.99); p=0.040

HR (95% CI)

All comers 0.76 (0.63, 0.91); p=0.0014

PD-L1 TPS ≥50% 0.82 (0.57, 1.18); p=0.14

DFS PD-L1 TPS ≥50% population DFS ITT population

DFS PD-L1 TC ≥1% population DFS ITT population
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, %
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, %

Time since randomisation (months) Time since randomisation (months)



Wakelee, et al. ASCO 2021 (Abs 8500); Felip, et al. Lancet 2021

IMpower010: the primary endpoint of improved DFS in patients 
with PD-L1 TC ≥1%, stage II–IIIA* NSCLC was met

DFS in PD-L1 TC ≥1%, stage II–IIIA, 
completely resected NSCLC

Population analysed for DFS n HR (95% CI)§

PD-L1 TC ≥1%, stage II–IIIA 476 0.66 (0.50, 0.88)

All-randomised, stage II–IIIA 882 0.79 (0.64, 0.96)

ITT (all randomised, stage IB–IIIA) 1005 0.81 (0.67, 0.99)

Endpoint was met at DFS IA

Endpoint was not met at DFS IA, and follow-up is ongoing

Primary analysis populations
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Months

Atezolizumab

BSC

No. at risk

228 160 151 142 135 117 97212 80 59 38 21 14 7 6 4 3186 169

248 206 198 190 181 159 134235 111 76 54 31 22 12 8 3 3225 217

74.6%

60.0%
61.0%

48.2%
Atezo

(n=248)
BSC 

(n=228)
Median DFS (95% CI), mo NE (36.1, NE) 35.3 (29.0, NE)
Median follow-up (range), mo 32.8 (0.1-57.5) 

*Per TNM 7th edition (select stage II–IIIB per TNM 8th edition)



Clinical cut-off: 21 January 2021
*Unstratified HR; ‡Stratified for all patients and PD-L1 TC ≥1%; unstratified for all other subgroups; §DFS analyses in the 
PD-L1 TC <1% and TC 1–49% subgroups were exploratory; ¶23 patients had unknown PD-L1 status as assessed by SP263

1. Felip, et al. ELCC 2022 (Abs 80O)
2. Felip, et al. ESMO 2021 (Abs LBA9)

Greatest magnitude of DFS benefit with adjuvant atezolizumab 
over BSC was in PD-L1 TC ≥50%, stage II–III NSCLC

DFS in PD-L1 TC ≥50%, stage II–IIIA population 
(excluding EGFR+/ALK+ NSCLC)1

0

1

2

3

4

5

6

0.1 1.0 10.0

HR
BSC betterAtezolizumab better

DFS by PD-L1 status in the all-randomised, stage II–IIIA 
population (excluding EGFR+/ALK+ NSCLC)2

PD-L1 status 
by SP263

n HR (95% CI)‡§

TC ≥1% 410 0.62 (0.45, 0.86)
TC ≥50% 209 0.43 (0.26, 0.71)
TC 1–49% 201 0.82 (0.54, 1.25)

TC <1% 312 0.92 (0.65, 1.30)
All patients¶ 743 0.74 (0.59, 0.93)

OS data are not yet mature
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No. at risk Months
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2
1

63.6%

87.0%

50.4%

75.1%

Median DFS (95% CI), 
mo

NE 
(NE, NE)

37.3
(30.1, NE)

HR (95% CI) 0.43 (0.26, 0.71)



Wakelee H, et al. Presented at WCLC 2022 (Abstract PL03.09)

IMpower010: OS trend of atezolizumab in PD-L1 ≥1% Stage II–
IIIA (interim OS analysis)

No OS benefit in the 
all-randomised Stage II–IIIA

Clinically meaningful
OS trend in PD-L1 ≥50%

OS interim analysis in 
PD-L1 TC ≥1% (Stage II–IIIA )



IMpower-010: ctDNA is prognostic but neither predictive nor 
sufficiently sensitive for de-escalation decisions

Zhang, Cancer Disc 2022



Data cut-off: 20 September, 2021; response assessed per RECIST v1.1 by investigator 
review
*At the interim analysis, this dual primary endpoint did not meet statistical significance

Paz-Ares, et al. ESMO Plenary 2022 (Abs VP3-2022)

KEYNOTE-091: one dual primary endpoint of a DFS benefit in 
the overall population was met

DFS in the overall population (PD-L1 unselected, stage 
IB–III, completely resected NSCLC

DFS in PD-L1 TPS ≥50%, stage IB–III, 
completely resected NSCLC*

OS data are not yet mature



DFS: Pembrolizumab vs Placebo by PD-L1 TPS
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TPS ≥50%
HR 0.82 (95% CI, 0.57-1.18)

P = 0.14
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TPS <1%
HR 0.78 (95% CI, 0.58-1.03)
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74.5%

67.9%
67.1% 65.9%

57.6%

80.5%
68.2%

65.4%
54.3%

54.6%
44.8%

76.6%
72.3%

68.5%
58.3%

55.5%
48.8%

Median (95% CI), mo
Pembrolizumab: NR (44.3-NR)
Placebo: NR (35.8-NR)

Median (95% CI), mo
Pembrolizumab: 44.2 (34.9-NR)
Placebo: 31.3 (22.5-NR)

Median (95% CI), mo
Pembrolizumab: 47.4 (35.0-NR)
Placebo: 34.9 (25.5-NR)
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DFS: Overperformance of high PD-L1 in placebo arm
(no imbalance in baseline characteristics or toxicity) 

Pembrolizumab Placebo

79.5%
80.5%
76.6%

67.9%
65.4%
68.5%

65.9%
54.6%
55.5%

74.5%
68.2%
72.3%

67.1%
54.3%
58.3% 57.6%

44.8%
48.8%

Median (95% CI), mo
TPS ≥50%: NR (44.3-NR)
TPS 1-49%: 44.2 (34.9-NR)
TPS <1%:    47.4 (35.0-NR)

Median (95% CI), mo
TPS ≥50%: NR (35.8-NR)
TPS 1-49%: 31.3 (22.5-NR)
TPS <1%:    34.9 (25.5-NR)



CT, chemotherapy; DCR, disease control rate; IO, immuno-oncology; NR, not reached; MPR, major pathological response; ORR, objective response rate; pCR, pathological complete response; PD-L1, programmed cell death-ligand 1
1. Forde PM, et al. N Engl J Med 2018;378:1976–86; 2. Gao S, et al. J Thorac Oncol 2020;15:816–26; 3. Lee J, et al. Presented at WCLC 2020 (Abstract PS01.05); 

4. Cascone T, et al. Nat Med 2021;27:505–14; 5. Bar J, et al. Presented at ASCO 2019; 6. Wislez M, et al. Presented at ESMO 2020 (Abstract 12140); 
7. Besse B, et al. Presented at ESMO 2020 (Abstract 1215O); 8. Reuss JE, et al. J Immunother Cancer 2020;8:e001282; 9. Shu CA, et al. Lancet Oncol 2020;21:786–95;

10. Provencio M, et al. Lancet Oncol 2020;21:1413–22; 11. Rothschild SI, et al. J Clin Oncol 2021;39:2872–80

Neoadjuvant immunotherapy clinical trials
Study

Total n= 
Squam, %

Stage 
I/II
III

Drug
# of preoperative cycles

# taken to 
surgery (%)
#R0

ORR
DCR pCR MPR

PD-L1 monotherapy

Forde NEJM 2018 21
6 (29%)

66%
33%

Nivo 3 mg/kg
x 2

21 (100)
20 R0

10%
95%

10% 45%

Gao JTO 2021 40
33 (83%)

55%
45%

Sintilimab 200 mg
x 2

37 (92.5)
36 R0

20%
90%

16.2% 40.5%

LCMC3 181
69 (38%)

51%
49%

Atezo 1200 mg
x 2

159 (88)
145 R0

7%
95%

7% 21%

NEOSTAR 23
10 (43%)

78%
22%

Nivo 3 mg/kg
x 3

22 (96)
22 R0

22%
87%

10% 19%

MK3475-223 15
NR

100%
0%

Pembro 200 mg
x 1-2

13 (87)
NR

13%
NR

15% 31%
40% (2 doses)

IFCT-1601 
IONESCO

50
21 (42%)

96%
4%

Durva 750 mg
x 3

43 (93)
41 R0

9%
87%

7% 18.6%

PRINCEPS 30
NR

70%
30%

Atezo 1200mg
x 1

30 (100)
29 R0

7%
100%

0% 14%

Dual checkpoint inhibitors

Reuss JITC 2020 9
1 (11%)

33%
66%

Nivo 3 mg/kg x 3,
Ipi 1 mg/kg x 1

6 (67%)
R0 NR

11%
55%

33% 33%
(all pCR)

NEOSTAR 21
7 (83%)

81%
19%

Nivo 3 mg/mg x 3,
Ipi 1 mg/kg x 1

17 (81)
17 R0

19%
81%

38% 44%

IO + chemotherapy 

Shu Lancet 
Onc 2020

30
12 (40%)

23%
77%

Carbo AUC 5, Nab-pac 100 mg/m2, 
Atezo 1200 mg x 4

29 (97%)
26 R0

63%
93%

33% 57%

NADIM 46
16 (35%)

0%
100%

Carbo AUC 6, Taxol 200 mg/m2, 
Nivo 360 mg x 3

41 (89)
41 R0

76%
100%

63% 83%

SAKK 16/14 68
22 (33%)

0%
100%

Cis 100 mg/m2, Doce 85 mg/m2 x 3, 
Durva 750 mg x 2

55 (82%)
50 R0

58%
84%

18.2% 60%



Neoadjuvant nivolumab: CheckMate 816 and NADIM II

CheckMate 816

NADIM II 

Primary endpoints:
• pCR by BICR
• EFS by BICR

Primary endpoints:
• pCR



CI, confidence interval; CT, chemotherapy; EFS, event-free survival; HR, hazard ratio; NR, not reached
1. Forde PM, et al. N Engl J Med 2018;378:1976–86; 2. Provencio M, et al. Presented at ASCO 2022 (Abstract 8501)

Neoadjuvant nivolumab: Odds ratio and EFS

2.2%

24%

0 10 20 30

CT alone (N=179)

Nivolumab + CT (N=179)

Pathological complete response rate (%)

Odds ratio 13.94 
(99% CI, 3.49, 55.75); 
p<0.001

6.9%

36.8%

0 10 20 30 40

CT alone (N=29)

Nivolumab + CT (N=57)

Pathological complete response rate (%)

Odds ratio 7.88 
(95% CI, 1.70, 36.51); 
p=0.0068

CheckMate 8161 NADIM II2

20.8

31.6

0 10 20 30 40

CT alone (N=179)

Nivolumab + CT (N=179)

Median EFS, months

HR 0.63
(97.38% CI, 0.43, 0.91); 
p=0.005

18.3

NR

0 5 10 15 20

CT alone (N=29)

Nivolumab + CT (N=57)

Median PFS, months

HR 0.48
(95% CI, 0.25, 0.91); 
p=0.025

mOS: NR (HR 0.57) mOS: NR (HR 0.40)



Girard, et al. AACR 2022 (Abs CT012)
Forde, et al. N Engl J Med 2022

CheckMate 816: neoadjuvant nivolumab + chemotherapy 
improved EFS compared with chemotherapy alone



CheckMate 816: an EFS by stage and PD-L1
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89.3%

60.7%
66.6%

42.3%

Nivo+ chemo

Chemo

p=0.022

56 55 52 44 30 24 11 4 1 1 1 1 1
28 26 20 15 14 9 7 0 0 0 0 0 0

Nivo + chemo

Chemo

Number at risk

12 mo 24 mo

SECONDARY ENDPOINTS – Progression-free survival

Dr. Mariano Provencio, Hospital Universitario Puerta de Hierro-Majadahonda, Madrid, Spain

Progression-free survival was defined as the time from randomization to any of the following events: progression of disease, recurrence disease, or death due to any cause. Progression/recurrence will have determined by RECIST 1.1

Median follow-up: 26.1 months

NIVO + Chemo
(n = 57)

Chemo
(n = 29)

Median PFS (mo) NR 18.3
HR 0.48 (95%CI, 0.25-0.91); p=0.025
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Nivo+ chemo

Chemo

56 56 55 53 37 31 15 5 1 1 1 1 1
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Nivo + chemo

Chemo
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12 mo 24 mo

SECONDARY ENDPOINTS – Overall survival

Dr. Mariano Provencio, Hospital Universitario Puerta de Hierro-Majadahonda, Madrid, Spain

Overall survival was defined as the time from randomization to death. OS was censored on the last date a participant was known to be alive

p=0.028

Median follow-up: 26.1 months

NIVO + Chemo
(n = 57)

Chemo
(n = 29)

Median OS (mo) NR NR
HR 0.40 (95% CI 0.17-0.93); p=0.034



AE, adverse event; CI, confidence interval; CT, chemotherapy; G, grade; OR, odds ratio
1. Provencio M, et al. Lancet Oncol 2020;21:1413–22; 2. Rothschild SI, et al. J Clin Oncol 2021;39:2872–80; 3. Provencio M, et al. Presented at ASCO 2022 (Abstract 

8501); 4. Forde PM, et al. N Engl J Med 2018;378:1976–86

The risk of toxicity and non-operability

7–18% AE Grade 3/4: 13–33%

4

3

2

1



1. Provencio M, et al. Presented at ASCO 2022 (Abstract 8501); 2. Girard N, et al. 
Presented at AACR 2022 (Abstract CT012)

Correlation between tumour response and PD-L1 expression
NADIM II (pCR)1 CheckMate 816 (EFS)2
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1. Forde PM, et al. N Engl J Med 2022;386:1973–85; 2. Provencio M, et al. Presented at 
WCLC 2022 (Abstract PL03.12)

Pathologic response correlates with EFS outcomes

Nivo + CT CT
pCR No pCR pCR No pCR

mEFS, months NR 26.6 NR 18.4
HR (95% CI) 0.13 (0.05, 0.37) Not computed*

NADIM II2CheckMate 8161

Months from randomisation



Romero A, et al. Presented at WCLC 2022 (Abstract MA06.03)

NADIM II: pre-treatment ctDNA levels significantly associated 
with tumour size and can predict PFS and OS outcomes

PFS by ctDNA at baseline OS by ctDNA at baseline



CM816: ctDNA clearance and association with pathological 
response
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aPerformed using tumor-guided personalized ctDNA panel (ArcherDX Personalized Cancer Monitoring); 90 patients were ctDNA evaluable and 87 had detectable ctDNA at C1D1; main reason for sample attrition 
were lack of tissue for WES and lack of quality control pass for tissue and plasma; bctDNA clearance 95% CI: NIVO + chemo, 40–71; chemo, 20–50; cpCR rates 95% CI: NIVO + chemo, 26–67; chemo, 0–18.

56%b

34%b

n/N                       24/43                                                                    15/44

With ctDNA clearance Without ctDNA clearance

n/N          11/24                           2/15                                               0/19              1/29
NIVO + chemo Chemo NIVO + chemo Chemo

Clearance greater 
with IO combo

More than half ctDNA
negatives are not in 

pCR

ARCHER private test - 1 ctDNA assessment before surgery after neo-adjuvant treatment



1. Study NCT03800134. ClinicalTrials.gov; 2. Heymach JV, et al. Clin Lung Cancer 
2022;23(3):247–51

AEGEAN: further positive results with a perioperative regimen
Phase III, placebo-controlled, double-blind, randomised, multicenter study1,2

Resectable
Stage IIA-Select IIIB 

NSCLC

EGFR/ALK 
wild type

N=800

Durvalumab (1500 mg IV)  +
platinum-based 
chemotherapya

Placebo +
platinum-based 
chemotherapya

Surgeryb

Neoadjuvant treatment
(q3w x 4 cycles)

Adjuvant treatment
(q4w x 12 cycles)

Durvalumab (1500 
mg IV)

Estimated study completion: April 30, 2024

Placebo

Stratification:
• Disease stage (II vs. III)
• PD-L1 TC expression (<1% vs. ≥1%)

Primary endpoints

• pCRc

• EFSd

Secondary endpoints

• MPR
• DFS
• OS
• EFS, pCR, DFS, MPR, OS in PD-L1 

TC ≥1% positive patients
• HRQoL
• PK
• Immunogenicity

Other endpoints

• Adverse events (CTCAE v5.0)

1:1 
Randomisation

June 2022: Durvalumab plus CT demonstrated a statistically significant 
and clinically meaningful improvement in 

pathological complete response

This trial will continue to assess the other primary endpoint of EFS



Surgery

Surgery

Immunotherapy + 
chemotherapy

Immunotherapy + 
chemotherapy

Immunotherapy

Surgery Immunotherapy

Immunotherapy

Mandatory 
chemotherapy

Optional 
chemotherapy

Several phase III studies with immunotherapy in resectable 
NSCLC will read soon…

Adjuvant approaches

Neoadjuvant approaches

Neoadjuvant treatment Adjuvant treatmentSurgery

Read out: 
CheckMate 816

Read out: 
IMpower010

Read out: 
KEYNOTE-091

Ongoing: 
ANVIL, BR.31

Ongoing: 
IMpower030, KEYNOTE-671, 

CheckMate 77T, AEGEAN, 
Read out: 

NADIM II (phase 2)

Surgery



Arguments for Neoadjuvant Immune Checkpoint 
Inhibition Followed by Surgical Resection

Higher antigen load and release from dying cells in 
untreated tumors 

ü Better priming of immune system 

Fit host immune system, intact nodal stations

No significant clonal evolution 

ü Tumor less heterogeneous

Opportunity to accurately study the effects of IO

ü Access to pre and post tissue

Ability to access efficacy of the therapy

Shorten timeframe to completion of trials 
(early surrogate for survival?)



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

scans scans

scans

1:1 randomization 

S1801 Study Schema

Resectable 
stage IIIB-IV
clinically 
assessable
melanoma

Adjuvant Arm

Neoadjuvant 
Arm

Surgery

Surgery

18 cycles pembrolizumab  
200 mg IV q3 wk

3 cycles 
pembrolizumab 

200 mg IV q3 wk

15 cycles 
pembrolizumab 200 

mg IV q3 wk

Primary endpoint: Event-free survival

Additional criteria: strata included AJCC 8th ed. stage and LDH, adjuvant radiation allowed, concomitant radiation & 
pembrolizumab was not allowed, brain metastasis excluded, uveal melanoma excluded

Surgery type and extent was required to be pre-specified and carried out regardless of radiologic response to therapy

radiographic assessment
(scans) 

scans

scans

Sapna P. Patel, MD
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S1801 primary endpoint: Event-free survival 

Landmark 2-year EFS: 72% v. 49%

72%

49%

Sapna P. Patel, MD
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Overall survival

Sapna P. Patel, MD





Balanced Demographic and Clinical Characteristics at Baseline 





2-yr DFS rate, %

87
73

0.39
(0.18-0.76)

91
56

0.17
(0.08-0.31)

88
32

0.12
(0.07-0.20)

Stage IB Stage II Stage IIIA

Osimertinib
Placebo
Overall HR
(95% CI)
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Patients at Risk, n
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Osimertinib

Placebo
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ADAURA: DFS is superior with Osimertinib across all stages IB-IIIA

Wu Y-L, et al. N Engl J Med 2020;383:1711-1723



Wu Y-L, et al. N Engl J Med 2020;383:1711-1723

Subgroup Analysis 
Disease Recurrence or Death

The benefit 
favoring 

osimertinib
observed 

consistently 
across all 
predefined 
subgroups.









Wu Y-L, et al. N Engl J Med 2020;383:1711-1723

Adverse Events

O P
Discontinue:  11% vs 3%
Reduction:        9% vs 1%

G3+:                20% vs 13%
G5: 0 vs 1 (PE)
ILD: 3% vs 0%
QTc: 7% vs 1%



WHERE ARE THE 
RECURRENCES?



Tsuboi M, et al. Ann Oncol 2020;31(suppl):Abstr LBA1

Patient disposition
DFS event
No DFS event

Type of disease recurrence
Distant recurrence
Local/regional recurrence Pa

tie
nt

s,
 %

100

80

60

40

20

0
Osimertinib

(n=339)
Disease

recurrence
(n=37)

Placebo
(n=343)

Disease
recurrence

(n=157)

89%

54%

11%

62%

38%

39%

46%
61%

Disease recurrence

Updated Median DFS 
(95%CI), months Osimertinib Placebo HR

Stage II/IIIA NR (38.8, NC) 19.6 (16.6, 24.5) 0.17 (99.06%CI 0.11, 0.26); p<0.0001
Stage IB/II/IIIA NR (NC, NC) 27.5 (22.0, 35.0) 0.20 (99.21%CI 0.14, 0.30); p<0.0001

ADAURA: Osimertinib associated with reduced distant metastasis upon relapse vs placebo







QUALITY OF 
LIFE?



105

• Key results

Majem M, et al. J Thorac Oncol 2021;16(suppl):Abstr OA06.03

PCS MCS

SF-36 component
Mixed model of repeated measures –

adjusted mean change from baseline (95%CI)
Definition of clinically meaningful change based 

on the 3rd edition of the SF-36 scoring manual
Osimertinib Placebo Osimertinib - placebo

PCS 1.13 (0.54, 1.72) 2.31 (1.70, 2.91) -1.18 (-2.02, -0.34) ±2

MCS 1.34 (0.60, 2.08) 2.68 (1.92, 3.44) -1.34 (-2.40, -0.28) ±3

M
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n 
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D
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e 
fro

m
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el
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e

Osimertinib
Placebo20

10

0

-10

-20
9672482412

Time, weeks
165212261274291
124172219275301

Osimertinib
Placebo

No. at risk

20

10

0

-10

-20
9672482412

Time, weeks
165212261274291
124172219275301

Osimertinib
Placebo

No. at risk

Patient-Reported Outcomes from ADAURA: Osimertinib as Adjuvant Therapy in 
Patients with Resected EGFR Mutated (EGFRm) NSCLC



OVERALL 
SURVIVAL?



ADAURA: Early OS  in stage II-IIIA NSCLC

Wu Y-L, et al. N Engl J Med 2020;383:1711-1723

Although the results have been unblinded, investigators and 
patients remain blinded. Moreover, ‘crossover’ before disease 
progression is not permitted on the study.



PACIFIC TRIAL



COAST  - Ph II trial – 10  Endpoint - ORR

Oleclumab – inhibits CD73 (adenosine pathway); Monalizumab – blocks NKG2A 
Herbst et al. J Clin Oncol 2022

ORR

18%

36%

30%



COAST  - Ph II trial – 10  Endpoint - ORR

Oleclumab – inhibits CD73 (adenosine pathway); Monalizumab – blocks NKG2A 
Herbst et al. J Clin Oncol 2022

ORR

18%

36%

30%

Phase III PACIFIC-9 
activated February 

2022

NCT05221840 



Consolidation Nivolumab Plus Ipilimumab or Nivolumab Alone Following Concurrent Chemoradiation for Patients with Unresectable Stage III Non-Small Cell Lung Cancer. Durm et 
al

Abstract 8509



ASCO 2022 and WCLC 2022



ASCO 2022 and WCLC 2022

Author N Population Regimen ORR 
(%)

PFS, med
(mos)

Pneumontis
G3+ (%)

trAEs
Gr > 3 (%)

Durm 54 NSCLC Chemo-RT → Nivo NR 25.8 9.3 38.5
51 NSCLC Chemo-RT → Nivo/Ipi NR 25.4 15.7 52.9

Conclusion: Ipi yields no further Tx benefit, just heightened toxicity



ECOG-ACRIN EA5181



Conclusions
• After an additional 2 years of follow-up, a significant 

improvement in DFS for adjuvant Osimertinib in 
stages IB/II/IIIA EGFR  mut (+) NSCLC persisted

• An improvement was seen whether or not patients 
received adjuvant chemotherapy

• A clinically meaningful improvement in CNS DFS 
was observed

• Does the benefit of Osimertinib wane after 3 
years?????

• Will we observe an OS benefit?



General Conclusions:  
Peri-operative Therapy in Early Stage NSCLC

• Adjuvant atezolizumab confers a clear PFS advantage in stage 
II/IIIA PDL1 (+) NSCLC post resection and adjuvant chemoetherapy
– PDL1 > 50% realize an OS advantage
– Adjuvant Pembrolizumab yields similar benefits

• Neoadjuvant Chemo and IO (Nivolumab) has resulted in a pCR, 
MPR, and EFS advantage vs chemo alone in resectable stage I-IIIA 
NSCLC.  Long term OS data are pending

• Osimertinib as consolidation for 3 yrs post resection of EGFR mt (+) 
NSCLC +/- advjuvant chemo yields significant PFS benefit 
compared to placebo with CNS “protection” and preservation of 
QoL, but benefits may wane once TKI is stopped



Thank You

Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA



N Engl J Med 2022 May 26;386(21):1973-85.



CheckMate 816 Coprimary Endpoint: Event-Free Survival

Forde PM et al. N Engl J Med 2022 May 26;386(21):1973-85.



Clin Lung Cancer 2022 May;23(3):e247-51.



AEGEAN: Phase III Trial Design

Heymach JV et al. Clin Lung Cancer 2022 May;23(3):e247-51.

Wt = wild-type; TC = tumor cells; pCR = pathologic complete response; EFS = event-free survival; mPR = major pathologic response; DFS = disease-free 
survival; HRQoL = health-related quality of life; PRO = patient-reported outcome



Positive High-Level Results Announced from the Phase III AEGEAN 
Trial Evaluating Durvalumab with Chemotherapy for Resectable NSCLC 
Press Release – June 30, 2022

“Positive high-level results from a planned interim analysis of the AEGEAN Phase III trial showed 
treatment with durvalumab in combination with neoadjuvant chemotherapy before surgery 
demonstrated a statistically significant and meaningful improvement in pathologic complete 
response (pCR) compared to neoadjuvant chemotherapy alone for patients with resectable non-
small cell lung cancer (NSCLC).

A statistically significant improvement in major pathologic response (MPR) was also observed. The 
trial will continue as planned to assess the additional primary endpoint of event-free survival (EFS) 
to which the Company, investigators and participants remain blinded.

The safety and tolerability of adding durvalumab to neoadjuvant chemotherapy was consistent 
with the known profile for this combination and did not decrease the number of patients able to 
undergo successful surgery versus chemotherapy alone.”

https://finance.yahoo.com/news/imfinzi-durvalumab-plus-chemotherapy-significantly-110000161.html



Lancet 2021;398(10308):1344-57.



IMpower010 Primary Endpoint: Disease-Free Survival in the PD-L1 
≥1% Tumor Cells Stage II-IIIA Population

Felip E et al. Lancet 2021;398(10308):1344-57.



Abstract PL03.09



IMpower010: Overall Survival Interim Analysis in the PD-L1 ≥1% 
Tumor Cells, Stage II to IIIA Population

Felip E et al. WCLC 2022;Abstract PL03.09.

Data cutoff: Apr 18, 2022
Median follow-up: 46 months

HR (95% CI) 

Atezo = atezolizumab; BSC = best supportive care



Abstract VP3-2022



Paz-Ares L et al. ESMO Virtual Plenary Sessions 2022;Abstract VP3-2022.

PEARLS/KEYNOTE-091: Author Summary and Conclusions

TPS = tumor proportion score



J Clin Oncol 2022;40(12):1301-11.



PACIFIC: Five-Year Progression-Free Survival (PFS) with 
Durvalumab After Chemoradiation Therapy for Stage III NSCLC 

Spigel DR et al. J Clin Oncol 2022;40(12):1301-11.



PACIFIC: Five-Year Overall Survival (OS) with Durvalumab After 
Chemoradiation Therapy for Stage III NSCLC 

Spigel DR et al. J Clin Oncol 2022;40(12):1301-11.



J Clin Oncol 2022;40(29):3383-93.



COAST: Progression-Free Survival

Herbst RS et al. J Clin Oncol 2022;40(29):3383-93.



COAST: Antitumor Activity and Safety Summary

Herbst RS et al. J Clin Oncol 2022;40(29):3383-93.
NE = not evaluable; NR = not reached; NA = not applicable



FDA-Approved Single-Agent Immunotherapy Options for 
First-Line Therapy 

Monotherapy FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab1,2

(q3wk or q6wk)
4/11/19

10/24/16
KEYNOTE-042
KEYNOTE-024 PD-L1 TPS ≥1% 0.63

Atezolizumab3

(q2wk, q3wk or q4wk) 5/18/20 IMpower110 PD-L1 TPS ≥50,
EGFR and/or ALK wt 0.59

Cemiplimab4 

(q3wk) 2/22/21 EMPOWER-Lung 1
(Study 1624)

PD-L1 TPS ≥50,
EGFR and/or ALK 
and/or ROS1 wt

0.57

1 Mok. Lancet 2019. 2 Reck. J Clin Oncol 2019. 3 Herbst. N Engl J Med 2020. 4 Sezer. Lancet 2021. 



FDA-Approved Immunotherapy Combination Options for 
First-Line Therapy

Combination regimen FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab (q3wk or q6wk) +
platinum and pemetrexed1 8/20/18 KEYNOTE-189 Nonsquamous 0.56

Pembrolizumab (q3wk or q6wk) +
carboplatin, paclitaxel or nab paclitaxel2 10/30/18 KEYNOTE-407 Squamous 0.71

Atezolizumab (q3wk)  +
carboplatin and paclitaxel and 
bevacizumab3

12/6/18 IMpower150 Nonsquamous 0.80

Atezolizumab (q3wk) +
carboplatin and nab paclitaxel4 12/3/19 IMpower130 Nonsquamous 0.79

Nivolumab (q2wk) +
ipilimumab5 5/15/20 CheckMate 227 PD-L1 TPS ≥1,

EGFR and/or ALK wt 0.76

Nivolumab (q3wk) +
ipilimumab and chemotherapy6 5/26/20 CheckMate 9LA EGFR and/or ALK wt 0.72

1 Rodriguez-Abreu. Ann Oncol 2021. 2 Paz-Ares. J Thorac Oncol 2020. 3 Socinski J Thorac Oncol 2021. 4 West. Lancet Oncol 2019.
5 Paz-Ares. ASCO 2021;Abstract 9016. 6 Reck. ASCO 2021;Abstract 9000. 



Lancet 2021;397(10274):592-604.



EMPOWER-Lung 1: A Phase III Trial of Cemiplimab Monotherapy 
for First-Line Treatment of NSCLC with PD-L1 ≥50%

Sezer A et al. Lancet 2021;397(10274):592-604.

Overall Survival Progression-Free Survival



Nat Med 2022 Aug 25;[Online ahead of print].



EMPOWER-Lung 3: First-Line Cemiplimab with Platinum-Doublet 
Chemotherapy for Advanced NSCLC 

Gogishvili M et al. ESMO 2021;Abstract LBA51.

BOR = best overall response; PRO = patient-reported outcome



EMPOWER-Lung 3: Overall Survival with First-Line Cemiplimab
and Platinum-Doublet Chemotherapy for Advanced NSCLC 

Gogishvili M et al. Nat Med 2022 Aug 25;[Online ahead of print].



EMPOWER-Lung 3: Progression-Free Survival with First-Line Cemiplimab
and Platinum-Doublet Chemotherapy for Advanced NSCLC 

Gogishvili M et al. Nat Med 2022 Aug 25;[Online ahead of print].



EMPOWER-Lung 3: Select Adverse Events

Gogishvili M et al. Nat Med 2022 Aug 25;[Online ahead of print].



Abstract PL02.01



POSEIDON: First-Line Durvalumab with Tremelimumab and 
Chemotherapy for Advanced NSCLC

Johnson ML et al. WCLC 2021;Abstract PL02.01.



Targeting TROP2 with Datopotamab Deruxtecan (Dato-DXd)

• TROP2 is highly expressed in NSCLC, regardless of 
genomic mutation status, and has been associated with 
poor prognosis

• Dato-DXd is an antibody-drug conjugate composed of a 
humanized anti-TROP2 monoclonal antibody conjugated 
to a potent topoisomerase I inhibitor payload via a stable 
tetrapeptide-based cleaver linker

Garon EB et al. 2021 WCLC;Abstract MA03.02.



Abstract LBA49



Phase I TROPION-PanTumor01 (NSCLC Cohort): Antitumor Activity 
of Dato-DXd for NSCLC with Actionable Genomic Alterations (AGAs)

Garon EB et al. ESMO 2021;Abstract LBA49.

SOD: sum of diameter



Thank you for joining us!

CME, MOC and NCPD credit information will be 
emailed to each participant within 5 business days.


