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BACKGROUND

> On September 10, adjacent to the 2019 World Conference on Lung Cancer 

(WCLC), Aptitude Health brought together an international group of experts in lung 

cancer to attend a small expert roundtable

> The goal of the expert roundtable was to discuss the latest therapeutic 

developments and translational research in lung cancer treatment, apply these 

advances to dynamic and oftentimes individualized clinical decision making, and 

explore how emerging data will affect ongoing research, development of new 

compounds, and future treatment paradigms
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AGENDA

Time Topic Speaker/Moderator

17.00 – 17.10 Welcome, Introductions, and Meeting Objectives Corey Langer, MD

17.10 – 17.20 Immunotherapy in Metastatic NSCLC Solange Peters, MD, PhD

17.20 – 17.55 Discussion

17.55 – 18.05 Immunotherapy in Potentially Curable (Stage I–III) NSCLC Jamie Chaft, MD

18.05 – 18.30 Discussion

18.30 – 18.40 Evolving Standards in Small Cell Lung Cancer Antoinette Wozniak, MD

18.40 – 19.00 Discussion

19.00 – 19.15 BREAK

19.15 – 19.25 Extending Outcomes in EGFR-Mutated NSCLC Roy Herbst, MD, PhD

19.25 – 19.55 Discussion

19.55 – 20.05 Targeting ALK and Other Oncogenic Drivers Enriqueta Felip, MD, PhD

20.05 – 20.30 Discussion

20.30 Closing Remarks and Adjourn Corey Langer, MD
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Key Takeaways



KEY TAKEAWAYS (1/4)

> Immunotherapy in Metastatic Non-Small Cell Lung Cancer (NSCLC)

− Expert opinion is that tumor mutational burden (TMB) is still not ready for routine clinical 

application as a selective biomarker for immunotherapy

− The experts were concerned that emerging immunotherapy biomarkers, such as STK11, are 

tumor suppressors, and inactivation may not always be detected by next-generation sequencing 

(NGS) panels, which are focused on mutations

− It was thought by experts that combinations of markers may be the future of patient selection for 

immunotherapy

− The use of immunotherapy before receiving molecular tests was mentioned by experts as an 

issue, because if a patient is subsequently revealed to have an EGFR mutation, they may not 

derive benefit from the immunotherapy, and an EGFR tyrosine kinase inhibitor (TKI) cannot be 

started immediately due to potential toxic interactions with the immune checkpoint inhibitor
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KEY TAKEAWAYS (2/4)

> Immunotherapy in Potentially Curable (Stage I-III) NSCLC

− The experts disagreed with the PD-L1 requirement in the European approval of durvalumab in stage III 

NSCLC

− Expert opinion is that a full year of consolidation durvalumab is difficult for patients to complete, which may 

not be anticipated from the adverse event (AE) profile seen in the PACIFIC study

− If a patient with unresectable, stage III NSCLC had an EGFR mutation, the experts would still generally 

offer consolidation durvalumab after chemoradiation therapy (CRT)

− The experts thought that endpoints (eg, major pathologic response [MPR], pathologic complete response 

[pCR]) needed to be validated for neoadjuvant studies of immunotherapy in patients with resectable NSCLC

> Evolving Standards in Small Cell Lung Cancer (SCLC)

− The experts did not expect the CASPIAN trial to change first-line practice in early stage (ES)-SCLC, 

although the use of a cisplatin-based chemotherapy backbone was welcomed

− There was enthusiasm from the experts regarding lurbinectedin in patients with previously treated SCLC

− Expert opinion is that biomarker research should be prioritized in SCLC
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KEY TAKEAWAYS (3/4)

> Extending Outcomes in EGFR-Mutated NSCLC

− Osimertinib is considered by the experts as the first-line standard of care; it was thought that 

new combinations should focus on extending outcomes with osimertinib, rather than continuing 

clinical research with first- or second-generation agents

− Chemotherapy, including the IMpower150 regimen, is a common approach used by the experts 

for patients who progress on osimertinib

− The experts thought that the efficacy/toxicity profile of current EGFR exon 20-targeted agents 

made them appropriate for second-line therapy, but initial therapy would still be chemotherapy-

based
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KEY TAKEAWAYS (4/4)

> Targeting ALK and Other Oncogenic Drivers

− The experts thought that AMG 510 is active in patients with KRAS G12 mutations, but would like 

additional data before launching a large first-line trial

− Expert opinion is that the efficacy/safety profile of current MET inhibitors would not make them 

appropriate first-line options, but these agents would be suitable for second-line therapy

− In patients with ROS1 fusions, the experts would choose entrectinib over crizotinib, particularly 

because of central nervous system (CNS) activity of the former

− The experts thought that next-generation RET inhibitors were active and suitable for first-line use

− The pathology experts cautioned that not all NGS panels had adequate coverage of gene 

fusions (eg, NTRK, RET)
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Immunotherapy in Metastatic 
NSCLC 



IMMUNOTHERAPY IN METASTATIC NSCLC – OVERVIEW (1/2)

> Dr Peters discussed ongoing developments in the application of immunotherapy-based 

approaches in patients with metastatic NSCLC

− Several first-line options are available, including single-agent immunotherapy and 

immunotherapy/chemotherapy combinations; immunotherapy doublets have also demonstrated 

activity in newly diagnosed patients

− A key challenge in the field is to advance selective biomarkers beyond PD-L1 expression; the 

use of TMB as a biomarker to predict benefit with immunotherapy has encountered challenges 

recently

• An initial report from the phase III CheckMate 227 study showed a progression-free survival (PFS) 

advantage for nivolumab/ipilimumab over first-line chemotherapy in patients with a TMB of 10 

mutations/Mb; however, this TMB cutoff did not appear to be predictive in subsequent analyses for 

overall survival (OS), and the TMB-based application was withdrawn. Subsequently, it was reported 

that a PD-L1–based (expression of ≥1%) endpoint of OS was met with nivolumab/ipilimumab in 

CheckMate 227

• A separate phase III trial, NEPTUNE, did not meet its primary endpoint of OS for 

durvalumab/tremelimumab vs first-line chemotherapy in patients with a TMB of ≥20 mutations/Mb
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IMMUNOTHERAPY IN METASTATIC NSCLC – OVERVIEW (2/2)

> Other biomarkers appear to correlate with benefit from immunotherapy

− At the ASCO 2019 annual meeting, Skoulidis et al (Abstract 102) showed that the presence of 

mutations in STK11 and/or KEAP1 eliminate the benefit of the addition of pembrolizumab to 

chemotherapy. An update with data from 620 patients presented at WCLC 2019 reinforced the 

negative impact of STK11 mutations on immunotherapy

− While oncogenic drivers, particularly EGFR and ALK, have been associated with a lack of 

benefit with immunotherapy, there appear to be oncogenic drivers that are associated with 

greater benefit from immunotherapy compared with other markers

− An analysis of patients with BRAF mutations at the MD Anderson Cancer Center showed a 

median PFS of 7.4 months with single-agent PD-(L)1 inhibition, compared with approximately 1 

to 2 months with EGFR or HER2 mutations

− Another study examined patients with MET exon 14 skipping mutations. In a cohort of 6 patients, 

responses (reported as time receiving immunotherapy) ranged from 15 to 42 months
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (1/6)

> Expert opinion is that TMB is not ready for routine clinical use, although efforts are 

ongoing to develop this marker for selecting patients for immunotherapy

− One of the experts stated that TMB is challenging to define because tumor mutations are not the 

actual target of immune checkpoint inhibitors

− When immunotherapy is combined with chemotherapy, TMB may lose its predictive power, as 

shown in the analysis of KEYNOTE-189 (Garassino et al. WCLC 2019. Abstract OA04.06)

− Expert opinion is also that the availability of reliable TMB assessments, outside of a few vendors 

in the US, is limited

− Furthermore, the various methods used to assess TMB are variable; efforts to harmonize TMB 

tests are under way, but initial results to be presented at ESMO 2019 do not seem encouraging

− Nevertheless, one of the experts stated that the efforts to establish a concordance for TMB is 

similar to what the field went through for PD-L1, and that this goal is not too far away
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (2/6)

> The experts thought that tissue-based testing was currently preferable to blood-based testing for 

TMB, although this could change with technological advances

− Tissue-based testing is not guaranteed to generate results; one of the experts described that the success 

rate for tissue-based TMB testing in CheckMate 227 was only approximately 50%

> Blood-based testing has both pros and cons

− Advantages of blood-based testing mentioned by the experts are that this approach may have a better 

representation of the tumor burden

− Disadvantages of blood-based testing are lower sensitivity and the presence of confounding DNA. 

Furthermore, one of the experts with a specialty in pathology stated that there were 3 to 4 tissue-based 

NGS platforms that could assess TMB, whereas only 1 blood-based platform had this capability

> The pathology experts mentioned other ongoing challenges with molecular testing

− Expert opinion is that in Europe, there is not an established culture of sending out for testing, especially to 

commercial providers. Reimbursement was stated as a major factor

− With emerging biomarkers such as STK11, which is a tumor suppressor gene, one of the pathology experts 

warned that mutation-based inactivation may be detected by NGS testing, but there are other mechanisms 

of inactivation that NGS will not detect
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (3/6)

> Regarding the role of STK11 testing, none of the experts uses this in the clinic to make 

treatment decisions, as this biomarker has not yet been validated

− However, one of the experts envisioned potential application, for example, in patients with high 

PD-L1 expression, the presence of an STK11 mutation would prompt the addition of 

chemotherapy, instead of using single-agent immunotherapy

> Expert opinion is that given the complexity of tumor immunology, the future may consist of 

complementary biomarkers
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (4/6)

> The experts discussed the press release regarding the NEPTUNE trial of 

durvalumab/tremelimumab vs chemotherapy. The trial did not meet the primary endpoint 

of OS in patients with a TMB of ≥20 mutations/Mb, and the experts offered potential 

explanations for this outcome

− The endpoint of the trial was changed in progress, and there was a loss of power to detect a 

significant difference between the treatment arms. This is problematic since the percentage of 

patients with a TMB of ≥20 Mb was only 20% to 30%

− It was possible, in the opinion of the experts, that TMB, at least as assessed in NEPTUNE, may 

not be a truly predictive marker

− The administration of durvalumab/tremelimumab had a somewhat different schedule than that of 

nivolumab/ipilimumab, so this may have affected the stimulation of the immune system

− Durvalumab may be a less potent agent compared with other immune checkpoint inhibitors

− However, the experts stressed the need to see the full data set before making firm conclusions
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (5/6)

> Regarding the use of immunotherapy in patients with oncogene-driven, stage IV NSCLC, 

the experts would not offer this strategy upfront in patients with EGFR, ALK, or ROS1

aberrations. However, expert opinion is that it is reasonable to offer immunotherapy in 

later lines of therapy when other options have been exhausted

− A major problem described by US experts is that patients are started on immunotherapy (single 

agent or with chemotherapy) because of PD-L1 positivity, but before molecular tests are 

received. This creates a problem if the patient’s disease is subsequently revealed to have an 

EGFR mutation; because of toxic interactions between immunotherapy and certain EGFR TKIs, 

it is not advised to switch to osimertinib immediately

• One of the experts described a pathway for these patients, where the immunotherapy is stopped and 

chemotherapy is started or continued with the potential addition of bevacizumab. Eventually, an EGFR 

TKI will be started, although the optimal time for washout of immunotherapy is still to be determined

− Although PD-L1 expression may be upregulated by activation of oncogene signaling pathways, 

the pathology experts warned that this PD-L1 expression is not indicative of response to 

immunotherapy
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IMMUNOTHERAPY IN METASTATIC NSCLC – DISCUSSION 
HIGHLIGHTS (6/6)

> For patients with a high PD-L1 expression, the treatment decision is driven mainly by 

clinical presentation, with experts generally preferring chemotherapy/immunotherapy for 

patients with a high disease burden, but single-agent immunotherapy for a patient with 

more indolent, lower-burden disease; however, there were exceptions

− One of the experts does consider TMB results in the clinic, and would add chemotherapy for a 

patient with low TMB

− Another expert offers single-agent pembrolizumab, regardless of disease burden, in patients 

with a PD-L1 expression level of >50%
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Immunotherapy in Potentially 
Curable (Stage I–III) NSCLC



IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – OVERVIEW (1/2)

> Dr Chaft discussed clinical research on immunotherapy in patients with stage I–III NSCLC 

− In patients with unresectable stage III NSCLC, the PACIFIC trial led to approval of durvalumab 

as consolidation therapy in patients who do not progress after CRT, with a requirement in 

Europe for a PD-L1 expression level of ≥1%

− A survey was carried out in Europe in Q1 of 2019, approximately 3 months after the September 

2018 approval of consolidation durvalumab in Europe, to determine the impact of the PACIFIC 

study. Data from 206 survey responses showed that 95% will change their practice as a result of 

this study. The results of the survey also showed gaps in practice, however, in that only 40% of 

the survey respondents routinely obtain sufficient biopsy material for PD-L1 assessment
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IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – OVERVIEW (2/2)

> Immunotherapy-based approaches have been investigated in patients with resectable 

disease

− A phase II trial was reported that examined the role of adjuvant pembrolizumab following CRT 

and surgery in patients with stage IIIA-N2 disease. However, the 12-month disease-free survival 

with this approach was only 66%

− The NADIM trial was carried out to evaluate neoadjuvant nivolumab/chemotherapy followed by 

surgery and adjuvant nivolumab in patients with stage IIIA-N2 NSCLC. A pCR was observed in 

approximately 50% of patients, with an 18-month PFS rate of 81%

− Several phase III neoadjuvant immunotherapy trials are ongoing; it will be of critical importance 

to define appropriate endpoints for immunotherapy in patients with resectable NSCLC
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IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – DISCUSSION HIGHLIGHTS (1/4)

> Regarding the European approval of durvalumab in patients with stage III NSCLC, the 

experts were opposed to the requirement for PD-L1 expression (≥1%), especially given 

that this decision was based on a post-hoc analysis

− However, one of the European experts stated that there is the possibility to offer consolidation 

durvalumab after sequential CRT, in addition to patients who are treated with the standard 

approach of concurrent CRT

− One of the experts noted that the hazard ratio (HR) for OS in the PD-L1 <1% subgroup was 1.36 

in the initial report (supplement to Antonia et al. N Engl J Med. 2018;379:2342), but had 

improved slightly to 1.14 in a subsequent update (Gray et al. ASCO 2019. Abstract 8526)
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IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – DISCUSSION HIGHLIGHTS (2/4)

> A potential obstacle to PD-L1 testing mentioned by one of the pathology experts is that 

staging information does not accompany the specimen, so the pathologist may not know 

of the need to reserve sufficient tissue for PD-L1 testing

> The effect of CRT on PD-L1 expression is currently under investigation, with a substudy of 

the COAST trial (GOLD COAST) that will obtain biopsies both before and after CRT in 

patients with unresectable stage III NSCLC

> In the US, where there is no PD-L1 requirement for durvalumab in unresectable stage III 

NSCLC, the experts would consider durvalumab in a patient with PD-L1–negative disease, 

although they would discuss the data with the patient

> Expert opinion was that the AE profile as reported in PACIFIC does not give a full idea of 

how difficult it is for patients to make it through a full year of consolidation durvalumab. 

This is a factor when discussing consolidation durvalumab in patients who have a PD-L1 

expression level of <1%
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IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – DISCUSSION HIGHLIGHTS (3/4)

> In patients with EGFR mutations, the experts would generally offer consolidation 

durvalumab

− Expert opinion is that patients with EGFR mutations in PACIFIC did not appear to have a 

different OS outcome compared with the overall population, and PFS data showed a favorable 

trend for durvalumab

− There is an Asian trial that will more definitively evaluate the activity of consolidation durvalumab 

in patients with EGFR mutations

− In an environment where patients have to pay out-of-pocket for consolidation durvalumab, it may 

be worth discussing the (lack of) data in patients with EGFR mutations

− One of the US-based experts stated that patients with EGFR mutation-positive NSCLC in their 

practice have either resectable or stage IV disease, as opposed to having unresectable stage III 

disease, so this scenario doesn’t occur often
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IMMUNOTHERAPY IN POTENTIALLY CURABLE (STAGE I–III) 
NSCLC – DISCUSSION HIGHLIGHTS (4/4)

> In terms of adding immunotherapy to CRT, expert opinion is that this can be carried out, 

but current data from this approach revolve around safety. However, it was thought that 

merely moving immunotherapy from the consolidation setting to the CRT phase of 

treatment is unlikely to significantly improve outcomes, and that a better approach is to 

improve the immunotherapeutic agents and combinations

> Regarding endpoints for trials in patients with resectable disease, expert opinion is that 

MPR still needs to be validated. However, pCR may be also considered as an endpoint for 

neoadjuvant studies, as pCR rates of approximately 50% were seen in the NADIM trial of 

preoperative nivolumab/chemotherapy

− One of the experts stated that if a neoadjuvant chemotherapy/immunotherapy regimen can yield 

a durable CR rate of 30% to 40%, this would convince regulatory authorities such as the FDA
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Evolving Standards in Small 
Cell Lung Cancer 



EVOLVING STANDARDS IN SMALL CELL LUNG CANCER –
OVERVIEW (1/2)

> Dr Wozniak presented an overview of the developing therapeutic landscape in SCLC

− Immune checkpoint inhibitors were initially approved in patients who had received ≥2 prior 

therapies

− In patients with previously untreated ES-SCLC, the phase III IMpower133 trial established 

atezolizumab plus carboplatin/etoposide as a new standard of care, with superior OS compared 

with chemotherapy alone (12.3 vs 10.3 months; HR, 0.70; P = .007). FDA approval was granted 

in March 2019

− Results of the phase III CASPIAN trial, enrolling treatment-naive patients with ES-SCLC, were 

recently reported. This trial added durvalumab to a chemotherapy backbone of etoposide and 

either cisplatin or carboplatin. The primary endpoint of OS was superior with 

durvalumab/chemotherapy compared with chemotherapy alone (13.0 vs 10.3 months; HR, 0.73; 

P = .0047)
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EVOLVING STANDARDS IN SMALL CELL LUNG CANCER –
OVERVIEW (2/2)

> With the establishment of immunotherapy in the first-line setting, new mechanisms of 

action are being investigated for patients with previously treated SCLC. For example, the 

RNA polymerase II inhibitor lurbinectedin has demonstrated activity in phase II trials, and 

the phase III ATLANTIS study is ongoing to compare lurbinectedin plus doxorubicin with 

CAV or topotecan in patients whose disease progresses after platinum-containing therapy
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EVOLVING STANDARDS IN SMALL CELL LUNG CANCER –
DISCUSSION HIGHLIGHTS (1/3)

> The experts generally did not expect the results of the CASPIAN trial to change practice in 

patients with newly diagnosed ES-SCLC

− One of the experts from Europe, where cisplatin-based therapy is the standard, thought that the 

control arm in CASPIAN was stronger than that of IMpower133, because of the inclusion of 

cisplatin, and therefore, it was more impressive for durvalumab to still demonstrate an OS 

benefit

− Other experts saw the results of the 2 trials as being similar, and choice of therapy would 

depend on other factors, such as cost or familiarity (with atezolizumab)

− Expert opinion is that durvalumab would obtain approval in the US in SCLC

− Finally, one of the experts stated that, while it is encouraging to have positive trials in SCLC at 

last, this comes after 3 decades of negative trials, and there is still a lot of room to grow in ES-

SCLC
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EVOLVING STANDARDS IN SMALL CELL LUNG CANCER –
DISCUSSION HIGHLIGHTS (2/3)

> For patients with previously treated SCLC, expert opinion is that lurbinectedin is a 

promising agent, with an overall response rate (ORR) of approximately 40% and a 

favorable toxicity profile as monotherapy

> Regarding immunotherapy in previously treated patients, one of the experts mentioned 

that in their experience, single-agent immunotherapy (nivolumab, pembrolizumab) has not 

been particularly active, although good responses were observed with the combination of 

nivolumab/ipilimumab

> While not a new agent, temozolomide was mentioned by one of the experts as being 

useful because of its activity in the brain
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EVOLVING STANDARDS IN SMALL CELL LUNG CANCER –
DISCUSSION HIGHLIGHTS (3/3)

> One of the pathology experts stressed the need for establishing biomarkers in SCLC; 

while it was understood that the lack of tissue collection may be due to the rush to 

complete trials, there are biomarkers that may be used to select patients

− For example, one of the experts mentioned that patients with SCLC and a low neuroendocrine 

phenotype may be particularly responsive to immunotherapy

− Additionally, high levels of the Schlafen-11 protein have been associated with increased benefit 

with PARP inhibitors

− At a minimum, expert opinion is that blood should be collected from patients with SCLC
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Extending Outcomes in 
EGFR-Mutated NSCLC



EXTENDING OUTCOMES IN EGFR-MUTATED NSCLC –
OVERVIEW (1/2)

> Dr Herbst reviewed developments in the management of patients with EGFR mutation-

positive NSCLC

− Single-agent osimertinib has become a key option for first-line therapy based on results of the 

phase III FLAURA trial, which demonstrated superior PFS and OS with osimertinib compared 

with erlotinib or gefitinib

− The addition of chemotherapy to an EGFR TKI has demonstrated significantly improved OS and 

PFS in 2 separate phase III trials, one from Japan and one from India. The phase III FLAURA2 

trial has been initiated to compare osimertinib plus platinum/pemetrexed to osimertinib alone in 

patients with newly diagnosed, advanced NSCLC and an EGFR exon 19 or 21 mutation. The 

primary endpoint for this trial is PFS
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EXTENDING OUTCOMES IN EGFR-MUTATED NSCLC –
OVERVIEW (2/2)

> Mechanisms of resistance to EGFR TKIs include upregulation of MET, thus MET inhibitors 

have been explored as a mechanism to overcome resistance to therapy. A phase II trial 

evaluated the combination of the MET inhibitor tepotinib and gefitinib, comparing this to 

platinum-based chemotherapy. Although long-term outcomes showed no significant PFS 

benefit in the overall population, marked benefit was noted when analyzing subgroups with 

high MET protein expression or MET gene amplification

> Patients with EGFR exon 20 mutations respond poorly to standard EGFR TKIs (eg, 

gefitinib, erlotinib). Poziotinib was developed to inhibit EGFR with exon 20 mutations, 

demonstrating an ORR of 55% in a phase II trial. Recently, the results of a correlative 

study were reported in which mechanisms of resistance to poziotinib were elucidated; 

T790M and C797S point mutations were both implicated in resistance to poziotinib
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EXTENDING OUTCOMES IN EGFR-MUTATED NSCLC –
DISCUSSION HIGHLIGHTS (1/3)

> The experts generally agreed that single-agent osimertinib is the first-line therapy of 

choice in patients with EGFR mutation-positive NSCLC (ie, use the best drug up front) 

− Current data show a similar PFS between single-agent osimertinib (18.9 months in FLAURA; 

Soria et al. N Engl J Med. 2018;378:113) and erlotinib/ramucirumab (19.4 months in RELAY; 

Nakagawa et al. ASCO 2019. Abstract 9000). Even though the latter combination would allow 

the possibility of extending PFS further with second-line osimertinib in patients with T790M-

positive disease, most of the experts still preferred osimertinib upfront

− One of the experts, however, mentioned that patients who progress on osimertinib deteriorate 

rapidly

− Expert opinion was that the best way forward was to explore osimertinib-based combinations 

(with either chemotherapy or antiangiogenic agents)
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EXTENDING OUTCOMES IN EGFR-MUTATED NSCLC –
DISCUSSION HIGHLIGHTS (2/3)

> Upon progression on osimertinib, chemotherapy is a common approach used by the 

experts

− Three of the 5 experts mentioning chemotherapy specifically mentioned using the IMpower150 

regimen, which includes the antiangiogenic agent bevacizumab, although one of these experts 

only does this in male patients because of the alopecia associated with this regimen

− One of the European experts tries to enroll patients in trials for specific mechanisms of 

resistance (eg, MET, C797S), but access to trials is currently limited in Europe

> While histologic transformation to SCLC is a resistance mechanism, the pathology experts 

did not think that liquid biopsies could be used to definitively identify SCLC, since TP53

and RB mutations characteristic of this histology can also be caused by other conditions
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EXTENDING OUTCOMES IN EGFR-MUTATED NSCLC –
DISCUSSION HIGHLIGHTS (3/3)

> For patients with an EGFR exon 20 mutation, chemotherapy/immunotherapy is the 

experts’ preferred approach

− Expert opinion was that the activity of TAK-788 in patients with EGFR exon 20 mutations was 

modest

− The experts thought that if poziotinib, which also targets EGFR exon 20, receives approval, it 

would only be for second-line therapy, as the efficacy/toxicity ratio would not warrant first-line 

approval
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Targeting ALK and Other 
Oncogenic Drivers 



TARGETING ALK AND OTHER ONCOGENIC DRIVERS –
OVERVIEW (1/2)

> Dr Felip addressed efforts to target oncogenic drivers beyond EGFR in NSCLC

− The National Lung Matrix Trial aims to screen >4000 patients using a 28-gene NGS panel. This 

study has 23 biomarker classification arms that will be treated with one of 9 targeted therapies. 

The endpoints for this trial included target response rates of 30% to 40% and median PFS times 

of 3 months. Preliminary results were mixed, however, raising questions on the complexity of 

this umbrella approach

− The LIBRETTO trial evaluated selpercatinib (LOXO-292) in patients with NSCLC and RET

fusions. Data from the primary analysis set of 105 patients with pretreated NSCLC (median 3 

prior systemic regimens) were presented. An ORR of 68% was reported, along with a median 

PFS of 18.4 months

− The KRAS G12C inhibitor AMG 510 is a first-in-class inhibitor of KRAS, and initially 

demonstrated a response in 5 of 10 (50%) patients with NSCLC in the initial report in June 2019. 

Updated results with 23 evaluable patients with NSCLC were recently reported, with a similar 

ORR of 48%
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TARGETING ALK AND OTHER ONCOGENIC DRIVERS –
OVERVIEW (2/2)

> Dr Felip addressed efforts to target oncogenic drivers beyond EGFR in NSCLC (cont’d)

− Since TKIs can inhibit multiple targets, a phase I/II trial was carried out to evaluate the activity of 

alectinib in patients with RET-rearranged NSCLC. Patients in this trial had received ≥1 

chemotherapy regimens. In 25 evaluable patients, the ORR was only 4%, however

− The addition of an antiangiogenic agent to an EGFR TKI has demonstrated improvement in PFS 

in randomized trials. A phase II trial adding bevacizumab to the ALK inhibitor alectinib was 

reported, including data from 12 patients with ALK-rearranged NSCLC who had previously 

received alectinib. The median PFS was 3.1 months and the median OS was 32 months

− Finally, Dr Felip discussed an analysis of the CNS activity of entrectinib in patients with ROS1 or 

NTRK gene fusions. In patients with measurable CNS disease, the intracranial ORR was 57% in 

7 patients with NTRK fusions and 75% in 12 patients with ROS1 fusions. In all patients with 

NTRK fusions, the median CNS PFS was 17.0 months, and the median CNS PFS had not been 

reached in patients with ROS1 fusions with a median follow-up time of 15.5 months
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TARGETING ALK AND OTHER ONCOGENIC DRIVERS –
DISCUSSION HIGHLIGHTS (1/3)

> The experts agreed that the KRAS G12C inhibitor AMC 510 was active, with few primary 

progressors, although follow-up is still short

− Regarding the potential of developing AMG 510 in the first-line setting, the experts were divided, with 2 

open to first-line use and 2 wanting more data to suggest that it would be better than chemotherapy before 

investing resources into a randomized trial

− Expert opinion is that the first indication for AMG 510 would be the second-line setting and beyond. While 

expert opinion is that second-line approval in the US may occur with single-arm data, one of the European 

experts thought that a randomized trial will be needed for approval in Europe because KRAS mutations are 

too prevalent to be given an exception as with rarer oncogenic drivers

− For first-line approval, expert opinion is that a randomized, phase III trial will be necessary

> Expert opinion is that the efficacy/toxicity ratio of MET inhibitors (eg, crizotinib, tepotinib) would 

keep them in the second-line setting, although it was hoped that data from more patients will be 

forthcoming

> The experts would prefer entrectinib over crizotinib for patients with ROS1 fusions, especially given 

its activity in the brain
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TARGETING ALK AND OTHER ONCOGENIC DRIVERS –
DISCUSSION HIGHLIGHTS (2/3)

> The experts thought that the activity of the RET inhibitors selpercatinib (formerly LOXO-

292) and pralsetinib (formerly BLU 667) is sufficient to bypass the need for a randomized, 

phase III trial; the requirement for a phase III trial was seen as a waste of resources and 

patients

− The experts were particularly impressed with the 18.4-month PFS seen with selpercatinib, given 

that this was in previously treated patients

− It was thought by the experts that first-line RET inhibition could be considered, given the activity 

seen

− One of the European experts mentioned that one way around an expensive randomized trial 

would be to use real-world data in chemotherapy-treated patients as the comparator
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TARGETING ALK AND OTHER ONCOGENIC DRIVERS –
DISCUSSION HIGHLIGHTS (3/3)

> According to the pathology experts, there still remain several barriers to obtaining rapid testing 

results for the rarer oncogenic drivers

− Centralization of testing into a small number of labs increases the turnaround times to 1 to 2 months. It was 

thought that the staff at these centers are not engaged in the process and don’t understand the urgency to 

move the samples through the process rapidly

− Transportation time also adds to the total turnaround time, but is not always considered

− Additionally, partial testing failures, where a full readout is not obtained in all the genes in the panel, can 

potentially delay treatment decision making as much as total failures, but data on partial failures was 

thought to be lacking

− One of the pathology experts warned that RET and NTRK fusions are not available on every multigene 

panel. Furthermore, expert opinion is that education is needed in interpreting test reports, as some 

physicians don’t understand the difference between NTRK point mutations and gene fusions

− Recommendations from the pathologists to ensure successful testing include the use of tissue-based 

testing and tests that have good coverage for gene fusions. It was also recommended to consider tests that 

show the presence of the fusion protein, as there have been patients resistant to TRK inhibitors where 

NGS testing showed an NTRK fusion, but immunohistochemistry-based testing was negative
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(1/8)

Pembrolizumab

> The overall comments from the experts indicate that considerable work remains to be done in terms 

of establishing biomarkers for immunotherapy

− TMB was generally not considered by the experts to be ready for routine use because of the lack of 

harmonization between different tests and a lack of reliable assays

− While blood-based testing is more convenient and may provide a more complete representation of tumor 

DNA compared with tissue-based testing, experts pointed out that the lower sensitivity of blood-based tests 

and the presence of confounding DNA serve to offset the advantages

− TMB may lose predictive power when immunotherapy is combined with chemotherapy

− In terms of detecting inactivation of tumor suppressor genes, such as STK11, NGS panels could detect 

mutation-based inactivation, but experts warned that there are other mechanisms of inactivation that would 

not be detected by NGS

− None of the experts are currently using STK11 testing to make treatment decisions, although there are 

discussions on how to combine with other biomarkers, such as PD-L1. That is, a patient with high PD-L1 

but also with an STK11 mutation would receive chemotherapy in addition to immunotherapy
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(2/8)

Pembrolizumab

> In patients with oncogene-driven, stage IV NSCLC (EGFR, ALK, ROS1), the experts 

would not use immunotherapy in the frontline setting, but would offer immunotherapy in 

later lines of therapy after targeted agents have been exhausted

− There remains an issue, at least in the US, where patients are started on immunotherapy but 

subsequently are found to have an EGFR mutation. Because of toxic interactions between 

immunotherapy and EGFR TKIs such as osimertinib, patients cannot be immediately switched to 

the TKI

> In patients with high PD-L1 expression, the experts generally make the decision to 

administer single-agent immunotherapy or immunotherapy plus chemotherapy based on a 

patient’s tumor burden and disease tempo, with more indolent disease treated with single-

agent immunotherapy
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(3/8)

Pembrolizumab

> In patients with unresectable, stage III NSCLC, the experts confirmed their opposition to the 

requirement for a PD-L1 expression level of ≥1% in the European approval, especially as this 

decision was based on a post-hoc analysis and therefore not statistically rigorous

> The US-based experts would discuss the PACIFIC data with patients who were PD-L1–negative, 

but would still offer consolidation durvalumab to their patients, given that there is no PD-L1 

expression requirement in the US

> The experts would offer consolidation durvalumab to patients with EGFR mutations and 

unresectable stage III NSCLC, given the current absence of data indicating harm in this setting

> It was thought by experts that irAEs made it difficult for patients to receive a full year of consolidation 

durvalumab, which is not what one would expect from the AE data presented in PACIFIC

> While there are few data on the efficacy of adding immunotherapy to CRT in stage III NSCLC, 

expert opinion is that better immunotherapeutic approaches, rather than a slight shift in timing from 

the current consolidation setting, would improve outcomes more
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(4/8)

Pembrolizumab

> In patients with resectable NSCLC, the experts thought that MPR still needs validation as 

an endpoint. An alternative endpoint mentioned by one of the experts was pCR, given that 

pCR rates of approximately 50% were seen with preoperative nivolumab/chemotherapy in 

the NADIM trial
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(5/8)

Pembrolizumab

> The experts thought that the results from CASPIAN in SCLC were similar to those from 

IMpower133, although one of the experts favored the inclusion of cisplatin-based regimens in 

CASPIAN

− Expert opinion was that cost and familiarity with atezolizumab would be key drivers in selecting a first-line 

regimen in patients with ES-SCLC

> In subsequent lines of therapy for patients with SCLC, there was enthusiasm for lurbinectedin. 

Mixed results were mentioned with single-agent immunotherapy (nivolumab or pembrolizumab), but 

one of the experts has observed good responses with nivolumab/ipilimumab

> It was thought by experts that biomarker research needs to be expanded in SCLC. For example, a 

low neuroendocrine phenotype may be associated with response to immunotherapy, and increased 

Schlafen-11 expression is associated with benefit with PARP inhibitors. If tissue biopsies are a 

challenge in SCLC, then at a minimum, expert opinion is that blood should be collected in clinical 

trials
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(6/8)

Strategic Recommendations

> Promote the development of immunotherapy biomarkers, for example, harmonization of 

TMB assessment and composite biomarker assessment strategies

> Promote the validation of efficacy endpoints for neoadjuvant immunotherapy-based 

regimens in patients with resectable NSCLC

> Promote biomarker research in SCLC, including the differential responses to 

immunotherapy based on neuroendocrine phenotype

> Assess further the role of STK11 in immunotherapy treatment: potential resistance, 

treatments and treatment algorithms in case of positivity

> Collect RWE and assess potential treatment strategies for stage IV patients who have 

progressed after durvalumab in stage III NSCLC

50



KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
(7/8)

Strategic Recommendations

> Promote the development of immunotherapy biomarkers, for example, harmonization of 

TMB assessment and composite biomarker assessment strategies

> Promote the validation of efficacy endpoints for neoadjuvant immunotherapy-based 

regimens in patients with resectable NSCLC

> Promote biomarker research in SCLC, including the differential responses to 

immunotherapy based on neuroendocrine phenotype

> Assess further the role of STK11 in immunotherapy treatment: potential resistance, 

treatments and treatment algorithms in case of positivity

> Collect RWE and assess potential treatment strategies for stage IV patients who have 

progressed after durvalumab in stage III NSCLC
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KEY TAKEAWAYS AND STRATEGIC RECOMMENDATIONS 
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Strategic Recommendations

> Promote the development of immunotherapy biomarkers, for example, harmonization of 

TMB assessment and composite biomarker assessment strategies

> Promote the validation of efficacy endpoints for neoadjuvant immunotherapy-based 

regimens in patients with resectable NSCLC

> Promote biomarker research in SCLC, including the differential responses to 

immunotherapy based on neuroendocrine phenotype

> Assess further the role of STK11 in immunotherapy treatment: potential resistance, 

treatments and treatment algorithms in case of positivity

> Collect RWE and assess potential treatment strategies for stage IV patients who have 

progressed after durvalumab in stage III NSCLC
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