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Targeted Therapy

Jordan, Cancer Disc 2017

• More common targets
– KRAS, EGFR, ALK

• Many more relevant targets
– As a group, a notable subset



Oncology is Complicated

• Expanding roles and responsibilities
– Medical Oncology
– Palliative Care
– Immunology
– Rheumatology
– Cardiology
– Endocrinology
– Medicinal Chemistry
– Molecular Pathology



Targeted Therapy

• Details matter!



EGFR

• ”EGFR mutation positive” is not enough detail
– Exon 19 deletion
– Exon 21 L858R
– Atypical (G719X, L861Q, S768I)
– Exon 20 insertion



EGFR Exon 20 Insertion

• Easily detected with NGS 
• More commonly seen in specific populations

– Female sex
– Never smokers
– Adenocarcinoma histology

• Like del19/L858R, poor responses to immunotherapy
• Unlike del19/L858R, poor responses to standard TKIs
• Standard treatment platinum doublet chemotherapy



Amivantamab

• Bispecific antibody targeting EGFR and MET
• Intravenous administration
• Infusion reactions
• Phase I CHRYSALIS

• Established RP2D
• 1050mg (<80kg)
• 1400mg (≥80kg)
• Weekly C1
• Q2W C2+

Bauml, ASCO 2021



Amivantamab

• EGFR exon 20 insertion after chemotherapy
• 81 pts
• RR 40%
• DOR 11.1m
• PFS 8.3m
• OS 22.8m

• FDA accelerated approval May 21, 2021 
Sabari, WCLC 2020



Mobocertinib (TAK-788)

• Potent irreversible pan-ErbB kinase inhibitor
• Post-platinum based chemotherapy cohort (n=114)

• IRC RR 28%
• mPFS 7.3m
• mDOR 17.5m
• Toxicity

• 91% diarrhea
• 21% G3+

• 45% rash

• FDA accelerated approval Sept 15, 2021
Zhou, JAMA Onc 2021



RET

• Often altered in medullary thyroid cancer (MEN)
• RET fusions are important drivers in NSCLC

– Present in ~2% of NSCLC
– Various fusion partners (KIF5B, CCDC6, NCOA4, others)
– More common in non-smokers

• Multiple kinase inhibitors have some activity at RET
– Cabozantinib 
– Vandetanib 
– Sunitinib



RET in NSCLC

• Global retrospective registry of 165 patients with RET 
fusion positive NSCLC

Gautschi, JCO 2017



RET in NSCLC

• Selective RET inhibitors – wider therapeutic window

Gautschi, JCO 2017; Gainor, ASCO 2019; Drilon, WCLC 2019; Stjepanovic, Biologics 2014

Lenvatinib Sunitinib Selpercatinib Pralsetinib

Multikinase Inhibitors Selective RET Inhibitors



Selpercatinib (LOXO-292)

• Selpercatinib (LOXO-292) 160mg twice daily
• Phase I/II LIBRETTO trial

– 105 pts with prior chemo
• RR 64%, DOR 17.5m, PFS 19.3m

– 48 treatment naïve 
• RR 85%, DOR NR, PFS 13.0m

• FDA accelerated approval May 8, 2020
Besse, ASCO 2021



Pralsetinib (BLU-667)

• Pralsetinib (BLU-667) 400mg once daily
• Phase I/II ARROW trial

– 126 pts with prior chemo
• RR 62%, DOR 22.3m, PFS 16.5m

– 68 treatment naïve 
• RR 79%, DOR NR, PFS 13.0m

– 25 treatment naïve (eligible)
• RR 88%, DCR 96%, DOR NR, PFS NR

• FDA accelerated approval Sept 4, 2020 Curigliano, ASCO 2021



Selective RET Inhibitors

• Pralsetinib and selpercatinib have CNS efficacy

Gainor, ASCO 2019



Selective RET Inhibitors

• Pralsetinib and selpercatinib very well tolerated
– Only 2-6% discontinue due to adverse event

• Selpercatinib toxicity noted after immunotherapy
– Hypersensitivity reactions noted in LIBRETTO

• Rash, fever, arthralgias, myalgias, thrombocytopenia, LFT elevation
• Less commonly: hypotension, tachycardia, creatinine elevation

– Occurred in 19/125 patients with prior IO therapy (12.5%)
– Management: hold therapy, start steroids, rechallenge at 

40mg bid and escalate as tolerated

McCoach, JTO 2022; Curigliano, ASCO 2021; Besse, ASCO 2021



Acquired Resistance

• Early analysis of acquired resistance (n=23)
– RET G810X mutations (10%)
– MET amplification (10%)
– KRAS amplification

• Late resistance may differ
• Biopsy important

– Histology check

Lin, Ann Oncol 2020



Next Generation RET Inhibitors

• TPX-0046
– Retains potency with G810X solvent front mutations
– Phase I study

• BOS172738
– Phase I study

Drilon, ASCO 2020



MET Exon 14 Skipping Mutations

• Present in 3-5% of NSCLC
– Diverse family of mutations that promote MET signaling

Drilon, JTO 2017



MET Exon 14 Skipping Mutations

• Initial development plan for crizotinib

Drilon, ASCO 2016



Crizotinib for METex14

• PROFILE 1001
• 69 patients with METex14 NSCLC

– 84% adenocarcinoma, 9% sarcomatoid
– 62% smokers, 38% never-smokers
– RR 32%, mDOR 9.1m
– mPFS 7.3m, mOS 20.5m
– Not FDA approved

Drilon, Cancer Med 2020



Capmatinib for METex14

• Phase II GEOMETRY trial
– Previously treated (n=100)

• RR 44%, mDOR 9.7m, mPFS 5.5m

– Treatment naïve (n=60)
• RR 67%, mDOR 12.6m, mPFS 12.3m

Wolf, NEJM 2020

FDA accelerated 
approval May 6, 2020



Tepotinib for METex14

• Phase II VISION trial
– 152 pts with METex14 NSCLC
– RR 46%, mDOR 11.1m
– Liquid bx: RR 48%; tissue bx: RR 50%

Paik, NEJM 2020

FDA accelerated 
approval Feb 3, 2020



METex14

• Capmatinib and tepotinib
– Approved, effective targeted agents
– Similar toxicities

• Peripheral edema
• Nausea, vomiting
• Increased creatinine

– Capmatinib
• 23% dose reduction, 11% discontinued due to adverse event

– Tepotinib
• 33% dose reduction, 11% discontinued due to adverse event

Wolf, NEJM 2020; Paik, NEJM 2020



Telisotuzumab vedotin (Teliso-V)

• Antibody drug conjugate, 1.9mg/kg q2w IV
• Phase II trial

– MET by IHC (SP44)
– Non-sq, EGFR wt, RR 35%

• MET high RR 54%
• MET in RR 25%

– Non-sq, EGFR mt, RR 13%
– Squamous NSCLC, RR 14%

• FDA Breakthrough Designation
– NSCLC with high c-MET overexpression Wolf, NEM 2020; Paik, NEJM 2020



HER2 Mutant NSCLC

• HER2 mutations present in ~3% of NSCLC
– Mutation relevant in NSCLC, not expression/amplification
– Agents used in other cancers not necessarily effective

Lai, Eur J Cancer 2019; 
Kris, Ann Oncol 2015

– Afatinib
• Retrospective
• 23 HER2 mt, RR 23%

– Dacomitinib
• Prospective
• 26 HER2 mt, RR 12%



Poziotinib in HER2mt

• Poziotinib is an irreversible pan-ErbB inhibitor
– ZENITH20 trial

• HER2 mutant NSCLC
• Previously treated
• RR 27.8%, DCR 70%
• mPFS 5.5m, mDOR 5.1m

– Toxicities largely EGFR related
• 77% dose reduction rate
• G3+ TRAEs

– Rash (49%), diarrhea (26%), stomatitis (RR 24%)

– FDA Breakthrough Designation
Le, JCO 2022



Trastuzumab Emtansine in HER2mt

• Trastuzumab emtansine (T-DM1)
– Antibody-drug conjugate

• Prospective phase II study
– 18 HER2 mutant NSCLC
– RR 44%, mPFS 5m

Le, JCO 2022

Kettering Cancer Center.21 Patient characteristics are listed in
Table 1. The median number of lines of prior systemic therapy was
two (range, zero to four prior lines), and 50% of patients had
received prior HER2-targeted therapy including neratinib, afatinib,
and trastuzumab.

Clinical Activity and Safety
The ORR (all partial and confirmed responses) was 44% (95%

CI, 22% to 69%), as summarized in Figure 1, thus rejecting the null
hypothesis. Three (17%) of 18 patients had progression of disease
as best response. The median PFS for all patients was 5 months
(95% CI, 3 to 9 months), and median PFS for the responders was
6 months (95% CI, 4 months to not reached; Appendix Fig A2,
online only). The longest PFS observed (11+ months) was in
a patient with stable disease as best response with 227% tumor
shrinkage (Fig 2). The median number of cycles of ado-
trastuzumab emtansine administered was six (range, two to
19 cycles). The median duration of response was 4 months (range,
2 to 9 months). The median time to response from start of
treatment was 2 months (range, 1 to 4 months). Of the eight
patients with partial responses, two were previously untreated, and
six were pretreated with two to four prior lines of systemic therapy,
including four patients who received prior HER2-targeted therapy
with neratinib and trastuzumab. One patient had previously
responded to neratinib plus temsirolimus but did not respond to
trastuzumab plus gemcitabine just before study entry. Three other
patients had stable disease on prior neratinib, one of them im-
mediately before study entry. Of the 15 patients who were pre-
treated with prior systemic therapy, six (40%) had responded to
ado-trastuzumab emtansine. Only two patients had active un-
treated brain metastases at enrollment, but both patients had
progression of disease systemically and in the CNS at first response
assessment. Seven patients received prior anti–programmed cell
death 1 immune checkpoint inhibitors, and none responded.

Treatment-related adverse events are listed in Table 2. They
were mainly grade 1 or 2 events, including infusion reactions,
thrombocytopenia, and elevations of hepatic transaminases. Infusion
reactions characterized by mild rigors, chills, pruritus, and wheezing
during treatment occurred in five (28%) of 18 patients. All resolved
by slowing the infusion of ado-trastuzumab emtansine and

administering antihistamines and did not preclude re-treatment.
There were no deaths or grade 4 toxicities on study. There were
no dose reductions or discontinuations as a result of treatment-
related adverse effects.

Biomarker Analyses
All 18 patients had HER2-activating mutations identified by

NGS from their lung cancer tissue specimens. HER2 FISH was
performed on archival specimens from 15 patients, and HER2
protein was assessed by IHC in 16 patients. The results are listed in
Table 3. Of note, responders were seen across HER2 mutation
subtypes, including exon 20 insertions and transmembrane and
extracellular domain point mutations. Concurrent HER2 ampli-
fication was observed in two (11%) of 18 patients, both with
extracellular domain mutations of S310F and S335C, and these two
patients achieved partial response and stable disease, respectively.
HER2 IHC ranged from 0 to 2+ among patients both with and
without a partial response. There was no association between IHC
and response to ado-trastuzumab emtansine. Quantitative mass
spectrometry23 was performed on 11 patients. For the nine patients
with HER2-mutant lung cancers without amplification, HER2
protein levels were low or nondetectable. The two patients with
concurrent HER2 amplification showed high HER2 protein levels.
Of the patients with partial responses, five of six tested by mass
spectrometry showed low levels of HER2 protein, and the one
responder with high HER2 protein had concurrent HER2 gene
amplification. Three of six patients with partial responses showed
increased HER3 expression (Appendix Table A1, online only).

DISCUSSION

In this phase II trial, ado-trastuzumab emtansine produced a 44%
confirmed partial response rate and a median PFS of 5 months in
a largely heavily pretreated population of patients with advanced
HER2-mutant lung cancers; thus, this study met its primary end
point. Furthermore, an additional 39% of patients achieved stable
disease, including durable disease control for up to 11+ months.
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Trastuzumab Deruxtecan in HER2mt

• Trastuzumab deruxtecan (TDxD) 6.4mg/kg q3w
– Antibody-drug conjugate (HER2, topoisomerase I, DAR ~8)

• DESTINY-Lung01
– Cohort 2 (HER2 mutant)
– 91 patients
– RR 50%, DCR 92%
– DOR 9.3m
– PFS 8.2m, OS 17.8m

• FDA Breakthrough Designation
Li, NEJM 2021



Trastuzumab Deruxtecan in HER2mt

• Trastuzumab deruxtecan 6.4mg/kg q3w
• DESTINY-Lung01

– 34% dose reduction
– 25% discontinuation
– 2% fatal adverse event
– 18.7% G3 NTP
– 26.4% pneumonitis

• 4.4% G3
• 2.2% G5

Li, NEJM 2021



Trastuzumab Deruxtecan in HER2+

• Trastuzumab deruxtecan (TDxD) 6.4mg/kg q3w
– Antibody-drug conjugate (HER2, topoisomerase I, DAR ~8)

• DESTINY-Lung01
– Cohort 1 (HER2 IHC)
– 49 patients
– RR 24.5%
– PFS 5.4m, OS 11.3m
– 55% G3+ AEs
– ILD in 16.3%

Li, NEJM 2021



NRG1 Fusions

• Neuregulin 1 (NRG1)
– EGF-like domain serves as ligand for HER3
– Promotes heterodimerization (HER2)
– Activates downstream PI3K/AKT/MAPK

• NRG1 fusions
– Low incidence across tumors
– Preserves EGF-like domain

Schram, WCLC 2020



NRG1 Fusions

• NRG1 fusions
– Difficult to detect
– Large intronic regions
– Multiple fusion partners
– RNA-seq more sensitive

• Seen across tumor types
– 0.3% NSCLC

Jonna, CCR 2019



NRG1 Fusions

• eNRGy1 Global Registry
– 110 NRG1+ NSCLC cases
– Primarily non-smokers, adenocarcinoma
– Poor outcomes with standard therapy

Drilon, JCO 2021



Afatinib and NRG1

• Afatinib
– Irreversible pan-ErbB kinase inhibitor
– Multiple case series showing activity
– Prospective TAPUR study ongoing

Liu, ESMO 2019, Duruisseaux, WCLC 2019

Presented at the 2019 European Society for Medical Oncology (ESMO) congress, Barcelona, Spain, 27 September±1 October 2019
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� 66-year-old female non-smoker with low body weight (<40 kg) and multiple lung and 
lymph node metastases at diagnosis (June 2015)

� Received four lines of treatment prior to afatinib (cisplatin + pemetrexed; nivolumab; 
docetaxel + ramucirumab; nivolumab); best response: SD

Targeting NRG1-fusions in multiple tumour types: Afatinib as a novel potential treatment option
Stephen V. Liu,1* Michaël Duruisseaux,2 Khaled Tolba,3 Eva Branden,4 Yasushi Goto,5 Benjamin A. Weinberg,6 Daniel J. Renouf,7 Robert C. Doebele,8 Christoph Heining,9 Richard F. Schlenk,10
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Introduction

AKT, protein kinase B; ATP1B1, ATPase Na+/K+ transporting subunit beta 1; 
CD74, cluster of differentiation 74; CLU, clusterin; EGF, epidermal growth factor; IMA, invasive mucinous adenocarcinoma; 
MAPK, mitogen-activated protein kinase; MEK, mitogen-activated protein kinase kinase; mTOR, mammalian target of rapamycin; 
NRG1, neuregulin 1; PDAC, pancreatic ductal adenocarcinoma; PI3K, phosphoinositide 3-kinase; PR, partial response; RAF, 
rapidly accelerated fibrosarcoma; SD, stable disease; SDC4, syndecan-4; SLC3A2, solute carrier family 3 member 2

NRG1 gene fusions
� NRG1 is a growth factor that contains an EGF-like domain that binds to HER3 or 

HER4, activating ErbB signalling pathways1,2 (Figure 1)
� Clinically actionable NRG1 gene fusions, which increase cell proliferation through 

ErbB signalling and may function as oncogenic drivers, have been identified in 
multiple tumours2±4

± NRG1 fusions have an estimated overall frequency of ~0.2% across solid 
tumours4 and have a reported prevalence of up to 31% in lung IMA5

Afatinib as a novel potential treatment option
� Afatinib is an irreversible pan-ErbB family blocker6

� Due to the involvement of ErbB-signalling pathways in tumours harbouring
NRG1 fusions, afatinib may represent a viable therapeutic option for patients with 
NRG1 fusion-positive solid tumours

� This theory is supported by published case reports (Table 1)

� Here we present an additional seven cases of NRG1 fusion-positive tumours treated 
with afatinib

Table 1. Published case reports of afatinib used to treat patients with 
NRG1-fusion positive tumours

Figure 1. Downstream signalling pathways associated with NRG1 fusions, and 
mechanism of action of afatinib

� 70-year-old female never-smoker, diagnosed in 2004 
� Received 14 lines of therapy prior to afatinib, which included chemotherapy, and 

erlotinib + gefitinib 

Patient 1: Pan-wild type, non-mucinous, lung 
adenocarcinoma 

Pre-treatment
(Dec 2017)

Patient 2: Metastatic non-mucinous lung 
adenocarcinoma 

Best overall response 
on afatinib 

Duration of best response, 
months PR 24

Afatinib 
40 mg/day

Afatinib 
30 mg/day*

� Afatinib reinitiated in October 2017, at 30 mg/day
� Regression of lung condensations and improvement in cough
� Discontinued after 3 months due to cough/fever
� Afatinib reinitiated in April 2018
� Discontinued in August 2018 due to PD

NRG1 fusion identified by NanoStringTM analysis in September 2017 

� CT (pemetrexed + gemcitabine) initiated in March 2017
� Discontinued in August 2017 due to PD

� Atezolizumab initiated in August 2018 (best response: PD)

� Initiated in February 2015
� Rapid initial response; best response: PR
� Discontinued after 24 months in March 2017 due to PD

Best overall response 
on afatinib 

Duration of best response, 
months PR 19+

CD74-NRG1 fusion identified by Oncomine��
Comprehensive Assay in December 2017

Afatinib
40 mg/day
30 mg/day
20 mg/day

� Afatinib 40 mg/day initiated in December 2017; 
best response: PR

� Several dose adjustments due to diarrhoea and 
malaise symptoms

� After 19 months (July 2019) afatinib treatment is ongoing 
(20 mg/day), with PR

*14 days after afatinib 30 mg/day was initiated in October 2017, the dose was increased to 40 mg/day; 7 days after afatinib 
30 mg/day was reinitiated in April 2018, the dose was increased to 40 mg/day; CT, chemotherapy; PD progressive disease

+11 months afatinib
(Nov 2018)

PR

� 69-year-old male ex-smoker presented with GI bleeding, and had multiple liver/lung 
metastases at diagnosis (June 2017)

� Received two lines of treatment prior to afatinib (FOLFOX and irinotecan); neither 
treatment was tolerated; best response: PD

� Patient underwent a right hemicolectomy, and liver and lung metastasectomies

Patient 5: KRAS-mutated metastatic 
colorectal cancer

� 54-year-old male, presented with abdominal pain in 2016, and had stage IV 
pancreatic ductal adenocarcinoma with metastasis to the liver at diagnosis 
(March 2018)

� Received one line of treatment prior to afatinib (gemcitabine + nab-paclitaxel, 
discontinued after one cycle due to toxicity)

Patient 6: KRAS wild-type metastatic 
pancreatic cancer12

Best overall response 
on afatinib 

Duration of best response, 
months SD 9+

Novel POMK-NRG1 fusion identified by 
Caris® profiling* in May 2018

Afatinib 
30 mg/day

� Initiated in September 2018
� Initial SD with some CEA level response 
� Metastatic progression after 4 months; treated with localised RT
� After 9 months (June 2019), afatinib treatment is ongoing, with SD

APP-NRG1 fusion identified by WGTA after intolerance to first-line 
therapy in May 2018

Best overall response 
on afatinib 

Duration of best response, 
months PR 8

Afatinib 
30 mg/day

� Initiated in October 2018
� Significant radiological response after 4 weeks, and PR for 

8 months 
� Imaging after 9 months (July 2019) suggestive of mild PD

*Biomarker analysis of tumour proteins, RNA and DNA; CEA, carcinoembryonic antigen; FOLFOX, folinic acid, fluorouracil and 
oxaliplatin; GI, gastrointestinal; POMK, protein-o-mannose kinase; RT, radiotherapy

AE, adverse event; APP, amyloid precursor protein; FDG, fludeoxyglucose; WGTA, whole genome and transcriptome analysis

� 59-year-old male, presented with abdominal pain and weight loss in 2017, and had 
stage IV PDAC with multiple liver metastases at diagnosis (February 2017)

� Received two lines of treatment prior to afatinib (FOLFIRINOX + gemcitabine); 
best response: PR

Patient 7: KRAS wild-type metastatic 
pancreatic cancer12

1. Drilon A, et al. Cancer Discov 2018;8:686±95
2. Fernandez-Cuesta L, Thomas RK. Clin Cancer Res 2014;21:1989±94
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12. Jones MR, et al. Clin Cancer Res 2019; 25:4674±81

*These materials are for personal use only and may not be reproduced without written permission of the authors and the 
appropriate copyright permissions

References

http://tqr.bz/qJQ

� These findings add to a growing body of evidence that afatinib is a potential 
treatment option for patients with NRG1 fusion-positive tumours across 
multiple cancer types
± This is particularly important in patients for whom targeted therapies are 

not available, such as patients with KRAS wild-type PDAC and NSCLC
� Mutational testing of patients with solid tumours may help to identify 

potentially targetable genomic aberrations, such as NRG1 fusions
± This may be particularly important in lung IMA, where NRG1 fusion 

prevalence is relatively high
� Prospective study is ongoing in the Drug Rediscovery Protocol trial (DRUP; 

NCT02925234); in addition, the Targeted Agent and Profiling Utilization 
Registry study (TAPUR; NCT02693535) NRG1 cohort is in preparation (not 
yet recruiting)

Key findings and conclusions

Scan the QR code for an electronic copy of the poster and supplementary content*

Pre-treatment
(Mar 2018)

+4 weeks afatinib
(Apr 2018)

ATP1B1, ATPase sodium/potassium transporting subunit beta-1; FOLFIRINOX, folinic acid, fluorouracil, irinotecan and oxaliplatin

Best overall response 
on afatinib 

Duration of best response, 
months PR 5.5

ATP1B1-NRG1 fusion identified by WGTA after 
progression on first-line therapy in February 2018

Afatinib 
40 mg/day

� Initiated in March 2018
� Significant radiological response after 4 weeks 

� Dose reduced to 30 mg/day due to diarrhoea
� Afatinib treatment discontinued after 5.5 months due to PD
� Patient died from PD in early 2019

Afatinib 
30 mg/day

� 43-year-old female non-smoker, diagnosed with lung IMA in August 2016
� Received three lines of treatment prior to afatinib (pemetrexed/cisplatin + 

bevacizumab; maintenance bevacizumab/pemetrexed; nivolumab)

� 68-year-old male with a 20+ pack-year smoking history, diagnosed in January 2016
� Received two lines of treatment prior to afatinib (cisplatin + pemetrexed, 

best response: PD; nivolumab, best response: PR)

Patient 3: Non-mucinous invasive lung 
adenocarcinoma

Patient 4: Invasive mucinous lung 
adenocarcinoma

Best overall response 
on afatinib 

Duration of best response, 
months SD 4

SDC4-NRG1 fusion identified by RNA-sequencing in March 2018

Afatinib 
30 mg/day

� Initiated in August 2018 (SD for 4 months)
� Afatinib treatment discontinued due to PD
� The patient opted to receive no further treatment, and died 

shortly after in a hospice

Best overall response 
on afatinib 

Duration of best response, 
months PR 18+

CD47-NRG1 fusion identified by RNA-sequencing 
in September 2017

Afatinib 
40 mg/day

� Initiated in September 2017
� After 18 months (March 2019), afatinib treatment is ongoing, 

with a major PR

Pre-treatment
(Jul 2017)

+18 months afatinib
(Mar 2019)

+4 months afatinib
(Dec 2018*)

Pre-afatinib treatment 
(Jul 2018)

*Scans were taken early December, before PD

Patient Tumour type NRG1 fusion 
partner

Best 
response 

Duration of 
best response

(months)

17 Non-mucinous lung adenocarcinoma SLC3A2 PR 12
28 Lung adenocarcinoma SDC4 PR 12
37 IMA CD74 PR 10
49 IMA CD74 PR 6.5
58 Cholangiocarcinoma ATP1B1 PR 8
610 PDAC ATP1B1 PR 3
711 Ovarian cancer CLU SD -

1969P

Increased cell proliferation

Afatinib
Pan-ErbB 

family blocker

ErbB3 or ErbB4
containing

homo or hetero ErbB dimer
(i.e. 1/3, 1/4, 2/3, 2/4, 3/4 or 4/4) 

CD74-NRG1 fusion

PI3K

AKT

mTOR

RAF

MEK

MAPK

EGF-like domain

Pre-treatment (Sep 2018)
� FDG-avidity in pancreatic head mass
� Multiple metastatic lymph nodes and liver metastases

+4 weeks afatinib (Nov 2018)
� Improvement in pancreatic head mass FDG-avidity
� Resolution of hepatic metastases
Afatinib-related AEs:
� Minor facial rash/paronychia

Lesion 1

Pre-treatment
(Aug 2018)

Lesion 2

+ 2 months afatinib
(Nov 2018)

+ 4 months afatinib
(Jan 2019)

+ 7 months afatinib
(Apr 2019)



Seribantumab and NRG1

• Seribantumab
– HER3 monoclonal antibody
– Blocks ligand-dependent activation of HER3
– Blocks heterodimerization
– Tumor agnostic phase II CRESTONE study ongoing

Odintsov, ENA 2020



Zenocutuzumab and NRG1

• Zenocutuzumab (MCLA-128)
– Bispecific antibody targeting HER2 and HER3 with ADCC
– Blocks NRG1 binding to HER3
– FDA Fast Track Designation

Schram, ENA 2019



Acquired Resistance

• Presence of actionable drivers guides initial therapy
• Many of the same drivers mediate resistance

– MET amplification
– KRAS mutations
– RET fusions
– BRAF mutations/fusions
– ALK fusions
– NRG1 fusions



Acquired Resistance

• Biopsies at resistance can guide therapy
– Histologic transformation (SCLC, squamous NSCLC)
– New actionable resistance alteration

Response to Osimertinib + Pralsetinib in Patient With 
EGFR+ NSCLC and a RET Fusion Post Afatinib/Cetuximab

Response to Osimertinib + Selpercatinib in Patient With 
EGFR+ NSCLC and a RET Fusion Post Osimertinib

Baseline Wk 8 Baseline Mo 1
Piotrowska, Cancer Disc 2018; Rehman, JCO Precis Oncol 2021



Driver+ and Immunotherapy

• IMMUNOTARGET
– Retrospective analysis of IO monotherapy in driver+ NSCLC

Mazieres, Ann Oncol 2019



Biomarker Testing

• Growing number of relevant targets in NSCLC
• Testing rates in the US remain suboptimal
• MYLUNG Consortium 

– Analysis of US hospitals biomarker testing in NSCLC
– Collected testing rates for those with access to testing
– Looked only at EGFR, ALK, BRAF, ROS1 and PDL1
– Only 46% of patients with advanced NSCLC were tested for 

all 5 markers
• Advantages of DNA & RNA-based testing

Robert, ASCO 2021



Unanswered Questions

• Optimal initial strategy
– Targeted therapy, if so – which one
– Chemotherapy
– Combination therapy

• Overcoming, preventing resistance
• Significance of co-mutations
• CNS tropism and efficacy
• Adjuvant and consolidation therapy
• Role of immunotherapy



Summary

• Effective new targeted therapies for smaller, 
genomically-defined subsets of NSCLC
– EGFRex20 (amivantamab, mobocertinib)
– RET (pralsetinib, selpercatinib)
– MET (capmatinib, tepotinib)
– HER2 (pending poziotinib, pending TDxD)
– NRG1 (investigational)

• Important to obtain biomarker testing for all patients
– At diagnosis and consider at progression


