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INTRODUCTION
Watch Dr Stephen Liu present how the latest clinical 
evidence on the use of EGFR-TKIs in the adjuvant 
setting is shaping the treatment paradigm of early-
stage NSCLC and how the collaborative approach 
of a multidisciplinary team is essential to integrate 
a personalized approach to patient management. 

After watching this touchTALKS®, you should  
be better able to:

• Recall the latest efficacy and safety data  
for EGFR-TKIs for patients with early-stage 
EGFR-mutant NSCLC

• Describe how the evolving use of  
EGFR-TKIs may impact the current 
recommendations for mutation testing  
in NSCLC

• Discuss how EGFR-TKIs may be 
incorporated into the evolving treatment 
pathway for early-stage NSCLC, now and  
in the future

LEARNING OBJECTIVES

• What do the latest data tell us about 
the role of targeted therapy in  
early-stage NSCLC?

• How do recent data impact the future 
mutation testing guidelines in NSCLC?

• How do recent data in early-stage 
NSCLC impact the current treatment 
pathway for EGFR-mutant NSCLC?

TOPICS DISCUSSED



https://touchoncology.com/education/ 3

touchTALKS®

Hi, I’m Stephen Liu, Medical Oncologist from 
Georgetown University (Washington, DC, USA) and 
today we’ll talk a bit about the role of epidermal 
growth factor receptor (EGFR) tyrosine kinase 
inhibitors (TKIs) in early-stage non-small cell lung 
cancer (NSCLC). 

So what do the latest data tell us about the role of 
targeted therapy in early-stage NSCLC? Well, the 
unmet need is clear. Lung cancer is the second 
most common malignant tumour worldwide, 
accounting for about 11% of new cancer diagnoses, 
but it is disproportionately lethal, accounting for 
almost one in five cancer-related deaths. Lung 
cancer is the malignant tumour with the highest 
mortality by far.

 
When referring to lung cancer, we’re typically 
referring to NSCLC, which represents about 84% 
of new lung cancer diagnoses. Among these, 
about 20% to 30% of newly diagnosed lung cancer 
can receive curative surgery. Unfortunately, our 
outcomes with surgery are still quite poor: 25% 
to 70% of patients who receive surgery for NSCLC 
experience recurrence. Cure is our intent, but not 
necessarily our expectation.

Recurrence is due to the presence of preoperative 
micrometastases, present at the time of surgery, 
but below our threshold for detection. This is the 
reason why our outcomes remain quite poor. 

These are data from the International Association 
for the Study of Lung Cancer Staging (IASLC) Lung 
Cancer Staging Project, showing 1-year and 5-year 
survival rates by stage. What we can see is that 
despite surgery and adjuvant therapy, our 5-year 
survival rates for stage I lung cancer are only 

about 80%, for stage II, only 60% and for stage III, 
only 40%. We need to do better.

Are there some subsets of patients for whom 
we can introduce alternate adjuvant therapy 
approaches to improve outcomes? In the 
metastatic setting, an important development is 
the recognition that there are genomic subsets of 
NSCLC for which we can deliver targeted therapy, 
which is more effective and better tolerated than 
chemotherapy. Can targeted therapy play a role 
in a resected NSCLC that harbours a targetable, 
actionable alteration?

Well, this was the premise for the ADJUVANT-
CTONG1104 study. In this study, which included 222 
patients with EGFR-mutant NSCLC, stage II to IIIA, 
completely resected patients were randomized 
1:1 to receive adjutant gefitinib at 250 mg daily for 
two years or chemotherapy: cisplatin  
and vinorelbine.

The primary endpoint for this study was disease-
free survival (DFS) in the intent-to-treat population, 
with important secondary endpoints of 3- and 
5-year DFS and overall survival (OS) rates. The 
results were quite interesting. When we look at DFS, 
giving adjuvant gefitinib significantly improved 
DFS compared with chemotherapy. The hazard 
ratio (HR) here is 0.56, but when we look at these 
DFS curves, we can see they separate early and 

WHAT DO THE LATEST DATA TELL US ABOUT 
THE ROLE OF TARGETED THERAPY IN EARLY-
STAGE NSCLC?

NSCLC surgery in numbers

NSCLC, non-small cell lung carcinoma.
1. Sung H, et al. CA Cancer J Clin. 2021;0:1–41; 2. Bai R, et al. Front Oncol. 2020:10:575472.

Lung cancer is the second most common 
malignant tumour worldwide1

NSCLC represents the vast majority 
of newly diagnosed lung cancers2

Newly diagnosed NSCLC that can 
 receive curative surgery2

25–70% of patients who received surgery 
for NSCLC experience recurrence due to the 

presence of preoperative micrometastases2

Other 
cancers 11.4%

84%

20-30%

Other 
cancers

18.0%

Lung cancer is the malignant tumour 
with the highest mortality1

Impact of surgery and adjuvant chemotherapy

Data from the IASLC Lung Cancer Staging Project
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IALSC, International Association for the Study of Lung Cancer Staging; OS, overall survival. 
Goldstraw P, et al. J Thorac Oncol. 2016;11:39–51.
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Despite surgery and adjuvant therapy, about 10–20% of patients with 
stage I, 40–50% with stage II, and 60% with stage IIIA die within 5 years

Adjuvant targeted therapy: ADJUVANT-CTONG1104

Study design: Randomized phase III clinical trial (NCT01405079)

DFS, disease-free survival; EGFR, epithelial growth factor receptor; ITT, intention to treat.
Wu Y-L, et al. J Clin Oncol. 2020;38(15_Suppl):9005. 
Clinical trial listed by its identifier at: ClinicalTrials.gov (accessed 16 February 2021).

• N=222
• At least 18 years of age with NSCLC stage II–IIIA
• Completely resected
• Positive for EGFR-activating mutation

Gefitinib (250 mg once daily)
for 24 months

Vinorelbine (25 mg/m2, day 1 and day 8) 
+ cisplatin (75 mg/m2, day 1) 

every 3 weeks for 4 cycles

Primary endpoint:
• DFS in the ITT population

Secondary endpoint:
• 3- and 5-year DFS and OS rates

1:1
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chemotherapy, to receive osimertinib at the 
standard dose of 80 mg a day for three years, or 
placebo. The primary endpoint here was DFS in 
the higher-risk group of stage II to IIIA NSCLC with 
important secondary endpoints of DFS and OS in the 
overall population. 

The results here were quite striking. Adjuvant osimertinib 
significantly improved DFS. If we look at the overall 
population of IB to IIIA, we have a HR for DFS of 
0.20, and in that high-risk population, stage II to 
IIIA, we see a HR of 0.17. These DFS curves split 
immediately, and they widen with time.

These are impressive results and the data are still 
maturing. Remember, in ADAURA, patients received 
osimertinib for 3 years. We don’t know what 
happens after the 3-year mark as the DFS median 
follow-up in this study is only 22 months. It’ll be 
interesting to see how these curves change over 
time once osimertinib is stopped and, importantly, 
we still do need to see OS endpoints.

Osimertinib is a highly CNS-penetrant drug. Would 
it be able to prevent CNS recurrence? Would it 
be able to prolong CNS DFS? When we look at 
the CNS DFS rates between the two, we see an 
improvement with osimertinib with a HR of 0.18. 
Less CNS recurrence with the use of adjuvant 
osimertinib is yet another advantage of this strategy.

When we look at the different subgroups, we see a 
DFS benefit with adjuvant osimertinib in the overall 
population as well as in the high-risk stage II to IIIA 

Adjuvant targeted therapy: ADAURA

Study outcomes

CNS, central nervous system.
Wu Y-L, et al. N Engl J Med. 2020;383:1711–23.
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HR=0.20 (99.12% CI: 0.14–0.30)
p<0.001

HR=0.18 (95% CI: 0.10–0.33)

HR=0.17 (99.06% CI: 0.11–0.26)
p<0.001

Osimertinib

Placebo

during the duration of treatment with gefitinib, 
that separation is widened. But after the 2-year 
mark, when gefitinib is stopped, we see those 
curves come together and in fact they do cross 
after about 4 years. Importantly, the OS was not 
different between these two arms: the HR for 
survival is 0.92, with curves that largely overlap. 
Adjuvant gefitinib in resected EGFR-mutant lung 
cancer significantly improved DFS but that did not 
translate to an OS difference.

In our current practice, gefitinib is no longer our 
preferred standard. The third-generation EGFR-
TKI, osimertinib is better tolerated, more potent 
and, in the stage IV setting, offers a significant 
progression-free survival (PFS) and an OS 
advantage. In addition, osimertinib is highly 
central nervous system (CNS)-penetrant. Would 
osimertinib in this setting offer different results?

 

We have the answer to that question from the 
adjuvant ADAURA trial. This was a very large study 
with 682 patients with completely resected stage 
IB to IIIA NSCLC. Note that this used the IASLC 
seventh edition for staging.

Tumours harboured either an EGFR exon 19 deletion 
or an EGFR L858R point mutation. Patients could 
receive adjuvant chemotherapy, but were not 
mandated to do so. Postoperative radiation 
therapy was not permitted in the ADAURA study. 
Patients were randomized 1:1 after chemotherapy 
or after surgery for those who did not receive 

Adjuvant targeted therapy: ADAURA

Study design: Randomized phase III clinical trial (NCT02511106)

Wu Y-L, et al. N Engl J Med. 2020;383:1711–23. 
Clinical trial listed by its identifier at: ClinicalTrials.gov (accessed 16 February 2021).

• N=682
• At least 18 years of age with NSCLC stage IB–IIIA
• Completely resected
•  Positive for EGFR-activating mutation
•  Patients who received adjuvant chemotherapy were included

Osimertinib (80 mg once daily)
for 3 years Placebo

Primary endpoint:
• DFS among patients with stage II–IIIA

Secondary endpoint:
• DFS and OS in the overall population (stage IB–IIIA)

1:1

Adjuvant targeted therapy: ADJUVANT-CTONG1104

Study outcomes

CI, confidence interval; HR, hazard ratio.
Wu Y-L, et al. CTONG1104: Adjuvant gefitinib versus chemotherapy for resected N1-N2 NSCLC with EGFR mutation—Final overall survival analysis of the randomized 
phase III trial 1 analysis of the randomized phase III trial. Presented at 2020 ASCO Virtual. Abstract: 9005.

The DFS advantage did not translate to OS difference
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Evolution of EGFR-TKIs

EGFR-TKIs in the advanced/metastatic setting

TKI, tyrosine kinase inhibitor.
Passaro A, et al. J Thorac Oncol. 2020;S1556-0864:31102-3.
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population, in stage II alone and in stage III alone, with 
or without chemotherapy. In the stage IB population, 
while the DFS benefit appears to be somewhat less 
for that group, the HR is still significant at 0.38. Based 
on these data, on December 18th, 2020, the US Food 
and Drug Administration (FDA) approved osimertinib 
for adjuvant therapy after resection in patients with a 
completely resected EGFR-mutant NSCLC, restricted to 
EGFR exon 19 deletion or EGFR L858R 21 point mutation.
 

An alternate approach is to deliver systemic 
therapy before surgery. We call this a neoadjuvant 
approach, and this is the premise for the 
NeoADAURA trial. This randomized phase III trial 
will include 351 patients with resectable stage II 
and IIIB NSCLC that harbours an EGFR-activating 
mutation. This is a three-arm study with patients 
randomized to osimertinib alone, osimertinib with 
chemotherapy, or placebo with chemotherapy. 
The primary endpoint for this study is major 
pathologic response, which is defined as ≤10% 
residual cancer cells in the lung specimen 
post-surgery. Enrolment for this study began in 
December 2020; this will be an important addition 
to the data of perioperative targeted therapy.

We also have several important adjuvant and 
neoadjuvant immunotherapy trials. Ongoing clinical 
trials include programmed cell death protein-1 
(PD-1) inhibitors, dual checkpoint blockade, and 
programmed death-ligand-1 (PD-L1) inhibitors. 

Adjuvant targeted therapy: ADAURA

Study outcomes1,2

FDA, US Food and Drug Administration.
1. Wu Y-L, et al. N Engl J Med. 2020;383:1711–23; 2. Wu Y-L, et al. Postoperative chemotherapy use and outcomes from ADAURA: Osimertinib as adjuvant therapy for resected EGFR mutated NSCLC. 
Presented at: 2020 World Conference on Lung Cancer Singapore, worldwide virtual event, 28–31 January 2021. Abstract: OA06.04; 
3. FDA. Osimertinib tablets prescribing information, 2020. Available at: www.accessdata.fda.gov/drugsatfda_docs/label/2020/208065s021lbl.pdf (accessed 6 January 2021).

On 18 December 2020, the FDA approved osimertinib for adjuvant 
therapy after tumour resection in patients with NSCLC whose tumours 

have EGFR exon 19 deletions or exon 21 L858R mutations3

HR=0.20 (99.12% CI: 0.14–0.30)

HR=0.14 (95% CI: 0.08–0.23)

HR=0.15 (95% CI: 0.06–0.30)

HR=0.38 (95% CI: 0.15–0.88)

HR=0.15 (95% CI: 0.06–0.32)

HR=0.20 (95% CI: 0.07–0.52)

HR=0.18 (95% CI: 0.06–0.23)

HR=0.10 (95% CI: 0.02–0.29)

Overall (N=682)
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Stage IIIA
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Neoadjuvant targeted therapy: NeoADAURA

Study design: Randomized phase III clinical trial (NCT04351555)

Tsuboi M. et al. Neoadjuvant osimertinib with/without chemotherapy vs chemotherapy for EGFR mutated resectable NSCLC: NeoADAURA. Presented at: 2020 World  
Conference  on Lung Cancer Singapore, worldwide virtual event, 28–31 January 2021. Abstract: P03.02.
Clinical trial listed by its identifier at: ClinicalTrials.gov (accessed 16 February 2021).

• N=351
• Resectable, stage II–IIIB NSCLC
• Positive for EGFR-activating mutation

Osimertinib monotherapy

Enrolment started: December 2020 Primary analysis estimated: Q2 2024

Osimertinib + chemotherapy Placebo + chemotherapy

Primary endpoint:
•  Major pathological response defined as ≤10% residual cancer 

cells in the lung tumour specimen post-surgery

1:1:1

We are already seeing some results filter through. 
For example, we know from press releases that 
CheckMate 816 has met the primary endpoint 
of improved pathologic complete response in 
patients who receive neoadjuvant nivolumab plus 
chemotherapy. This is an important and exciting 
perioperative systemic therapy approach.

 

Targeted adjuvant therapy with osimertinib 
significantly improved DFS in patients with EGFR-
mutant early-stage NSCLC, irrespective of prior 
chemotherapy. Clinical trials underway will 
assess the safety and efficacy of using that same 
targeted approach in the neoadjuvant setting 
and immunotherapy may represent an alternative 
to targeted therapy and chemotherapy in the 
adjuvant or neoadjuvant setting for tumours that 
do not harbour a targetable mutation.

Conclusions

Targeted adjuvant therapy with osimertinib significantly  
improved DFS in patients with EGFR-mutant early-stage  

NSCLC, irrespective of prior chemotherapy

Clinical trials underway to assess safety and efficacy  
of targeted therapy in the neoadjuvant setting

Immunotherapy may represent an alternative to targeted  
therapy and chemotherapy in the adjuvant/neoadjuvant setting 

 in patients with no targetable mutation

Adjuvant and neoadjuvant immunotherapy

Ongoing phase III clinical trials for NSCLC

CTLA-4, cytotoxic T lymphocyte antigen-4; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand-1.
1. Bristol Myers Squibb. Press release 10 July 2020. Available at: www.news.bms.com/news/details/2020/Opdivo-nivolumab-Plus-Chemotherapy 
-Shows-Statistically-Significant-Improvement-in-Pathologic-Complete-Response-as-Neoadjuvant-Treatment-of-Resectable-Non-Small-Cell-Lung-Cancer-in-Phase-3 
 -CheckMate--816-Trial/default.aspx (accessed 08 February 2021). Clinical trials listed by their identifiers at: ClinicalTrials.gov (accessed 16 February 2021).

Pembrolizumab

Nivolumab

Durvalumab

Atezolizumab

Nivolumab + ipilimumab

anti-PD-1

anti-PD-1 
+ anti-CTLA-4

anti-PD-L1

Neoadjuvant Neoadjuvant/ 
adjuvant Adjuvant

KEYNOTE-671 
(NCT03425643)

CheckMate 77T 
(NCT04025879)

AEGEAN 
(NCT03800134)

CheckMate 816 
(NCT02998528)

IMpower030 
(NCT03456063)

CheckMate 816 
(NCT02998528)

ALCHEMIST Chemo-IO  
(NCT04267848) 

NADIM-ADJUVANT 
(NCT04564157)

MERMAID-1 
(NCT04385368)

IMpower010 
(NCT02486718)

KEYNOTE-091 - PEARLS
(NCT02504372)

ANVIL
(NCT02595944)

BR31
(NCT02273375)

Adjuvant and neoadjuvant immunotherapy

Ongoing phase III clinical trials for NSCLC

CTLA-4, cytotoxic T lymphocyte antigen-4; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand-1.
1. Bristol Myers Squibb. Press release 10 July 2020. Available at: www.news.bms.com/news/details/2020/Opdivo-nivolumab-Plus-Chemotherapy 
-Shows-Statistically-Significant-Improvement-in-Pathologic-Complete-Response-as-Neoadjuvant-Treatment-of-Resectable-Non-Small-Cell-Lung-Cancer-in-Phase-3 
 -CheckMate--816-Trial/default.aspx (accessed 08 February 2021). Clinical trials listed by their identifiers at: ClinicalTrials.gov (accessed 16 February 2021).
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Nivolumab
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Atezolizumab

Nivolumab + ipilimumab

anti-PD-1

anti-PD-1 
+ anti-CTLA-4

anti-PD-L1

Neoadjuvant Neoadjuvant/ 
adjuvant Adjuvant

KEYNOTE-671 
(NCT03425643)

CheckMate 77T 
(NCT04025879)

CheckMate 816 
(NCT02998528)

AEGEAN 
(NCT03800134)

IMpower030 
(NCT03456063)

ALCHEMIST Chemo-IO  
(NCT04267848) 

NADIM-ADJUVANT 
(NCT04564157)

MERMAID-1 
(NCT04385368)

IMpower010 
(NCT02486718)

KEYNOTE-091 - PEARLS
(NCT02504372)

ANVIL
(NCT02595944)

BR31
(NCT02273375)

CheckMate 816 
(NCT02998528)

CheckMate 816 met the primary 
endpoint of improved pathologic 

 complete response in patients  
who received neoadjuvant  

nivolumab plus chemotherapy1
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Patient’s journey: From diagnosis to adjuvant therapy

NCCN guidelines for NSCLC1

CT, computerized tomography; EGFR, epithelial growth factor receptor; FDA, US Food and Drug Administration; MRI, magnetic resonance imaging; NCCN, National Comprehensive Cancer 
Network; NSCLC, non-small cell lung carcinoma; PET, positron emission tomography.
1. NCCN Clinical Practice Guidelines in Oncology, Non-Small Cell Lung Cancer, Version 1.2021, November 25, 2020. Available at: www.nccn.org/professionals/physician_gls/pdf/nscl.pdf (accessed 
10 February 2021); 2. FDA. Osimertinib tablets, prescribing information. Available at: www.accessdata.fda.gov/drugsatfda_docs/label/2020/208065s021lbl.pdf (accessed 10 February 2021).

Part of2 2

Surgical resection and 
lymph node sampling

Recommendation for 
adjuvant chemotherapy

Osimertinib approved by the FDA 
as adjuvant therapy in NSCLC2

December 2020

Treatment options depending 
on disease stage

Margins negative

Margins positive
Systemic therapy 

and/or radiotherapy

Assessment for resectability 
and/or systemic therapy

•  High-risk patients with stage 
IB/IIA disease

• Patients with post-operative 
 pathological stage IIB or higher

•  NSCLC with EGFR exon 19 deletions  
or exon 21 L858R mutations

•  Reresection
•  Radiotherapy
•  Chemotherapy
•  Chemoradiation
•  Reresection + chemotherapy
•  Radiotherapy + chemotherapy

Clinical decision

Initial treatment Findings at surgery Adjuvant treatment

How do these new data impact future mutation 
testing guidelines in NSCLC? To do that, it is best 
to think of the patient’s journey, from the time of 
diagnosis to making decisions about adjuvant 
therapy. Diagnosis begins with a biopsy and 
pathology review. This is how we establish the 
diagnosis of NSCLC, and initial radiographic 
assessment and initial performance assessment 
sets us on our way. For patients with a stage IA to 
stage III NSCLC, we then proceed typically with a 
positron emission tomography (PET)/computerized 
tomography (CT) scan and brain magnetic 
resonance imaging (MRI), with and without 
gadolinium, to properly stage that cancer. 

An important part of staging is pathologic 
mediastinal lymph node evaluation: a positive 
PET scan in the mediastinum and large nodes—
not enough to rule in pathologic involvement; 
small lymph nodes, or PET negative nodes—
not necessarily enough to rule out pathologic 
evaluation. The lymph node staging is critical to 
the proper staging of NSCLC.

If lymph nodes are positive, it is critical to ensure 
there is no metastatic disease, as those patients’ 
tumours are much more likely to have spread 
outside of the thorax. If lymph nodes are negative, 
our decision is then based on its operable 
or inoperable status. Does the patient have 
comorbidities that might prevent surgery? Is the 
tumour itself resectable? Small tumours in the 
wrong location can sometimes be challenging  
for surgery. 

For node-positive tumours, systemic therapy will 
be an important part of treatment. We then must 
decide whether that happens before or after 
surgery. For inoperable or unresectable tumours, 
a current standard remains chemoradiation. 
When lymph nodes are not involved, our standard 
treatment is surgical resection with lymph node 
sampling at the same time.

We then turn towards margins. If the margins 
are positive, treatment options will really 
depend on disease stage and may involve 
re-resection, radiotherapy chemotherapy, or 
combination of those different modalities. If the 
margins are negative, we then need to make 
recommendations about adjuvant therapy. 
Different factors will influence that choice, including 
the stage. High-risk patients with stage IB to IIA may 
be considered for adjuvant therapy, and certainly 
most patients with stage IIB or higher NSCLC will be 
recommended to receive adjuvant therapy.

 

Historically, adjuvant therapy has been 
chemotherapy, but as of December 2020, 
osimertinib is now approved by the FDA for 
resected EGFR-mutant NSCLC and exon 19 deletion 
or exon 21 L858R point mutation: a targeted option 
that gives us another adjuvant option for NSCLC 
that’s been resected.
 
Now, can molecular tests help guide these 
decisions? Is there a test that tells us who to 
treat? How do we identify those patients at higher 
risk of recurrence? How do we identify patients 
who will benefit from further therapy? And can 
tests tell us how to treat? Are there predictors of 
immunotherapy such as PD-L1 expression? Are 
there predictors of targeted therapy, such as 
mutations and genomic fusions? 

An important study to help give us a clue as to 
what the future may hold was the LUCID study. 

Molecular testing to inform adjuvant therapy

ALK, anaplastic lymphoma kinase; PD-L1, programmed death-ligand 1.
El-Deiry WS, et al. CA Cancer J Clin. 2019;69:305–43.

Who to treat:
•  How to identify patients at high-risk of recurrence

Who to treat:
•  Predict response to adjuvant immunotherapy (PD-L1)
•  Response to targeted therapy (EGFR/ALK)?

?

HOW DO RECENT DATA IMPACT THE FUTURE 
MUTATION TESTING GUIDELINES IN NSCLC?

Patient’s journey: From diagnosis to adjuvant therapy

NCCN guidelines for NSCLC1

CT, computerized tomography; EGFR, epithelial growth factor receptor; FDA, US Food and Drug Administration; MRI, magnetic resonance imaging; NCCN, National Comprehensive Cancer 
Network; NSCLC, non-small cell lung carcinoma; PET, positron emission tomography.
1. NCCN Clinical Practice Guidelines in Oncology, Non-Small Cell Lung Cancer, Version 1.2021, November 25, 2020. Available at: www.nccn.org/professionals/physician_gls/pdf/nscl.pdf (accessed 
10 February 2021); 2. FDA. Osimertinib tablets, prescribing information. Available at: www.accessdata.fda.gov/drugsatfda_docs/label/2020/208065s021lbl.pdf (accessed 10 February 2021).

Part

Stage IA–IIIA

Negative nodes

Positive nodes
Metastatic disease?

Inoperable

Operable

of1 2

•  Pathology review
• Radiologic assessment
• Performance assessment

•  Pathologic mediastinal   
lymph node evaluation

•  PET/CT scan
•  Brain MRI (stages IB–IIIA)

•  Mediastinal biopsy

Diagnosis Staging

Initial evaluation Pre-treatment evaluation
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Molecular testing may inform adjuvant therapy 
in many different ways. An important potential 
predictive biomarker is tumour mutational burden. 
High tumour mutational burden (TMB), a high rate 
of somatic tumour mutations, would presumably 
lead to more neoantigens. That would lead to 
presumably an enhanced tumour immunogenicity, 
which then could predict response to immune 
checkpoint inhibitor therapy. And we saw from 
CheckMate 227 that patients whose tumours 
had higher TMB did have a better PFS with the 
combination of nivolumab and ipilimumab. 
Will TMB play a role in the use of perioperative 
immunotherapy? This remains to be seen. 

The largest study to date looking at neoadjuvant 
immunotherapy alone is LCMC3. This study 
included patients with resectable, untreated, 
unselected stage IB to IIIA NSCLC, and some 
selected stage IIIB NSCLC. Patients received only 
two doses of atezolizumab, the PD-L1 inhibitor 
alone, then went directly to surgery. That was 
followed by surveillance with the option for 
adjuvant atezolizumab for up to one year 
afterwards. The primary endpoint here was major 
pathologic response (MPR), which is defined as 
≤10% viable tumour cells in the surgical specimen.

 
What we saw with the use of neoadjuvant 
atezolizumab was that the MPR rate was 21% 
in the primary efficacy population. If we break 
that down by PD-L1 expression, we see a lower 

This trial of 90 patients, which included 350 patient 
samples looked at circulating tumour DNA or 
ctDNA. In patients with stage I NSCLC, ctDNA was 
detected in 38% of cases. With higher stages, 
ctDNA is more prevalent. We see in patients with 
stage II or III NSCLC, 90% had detectable ctDNA. 
After treatment, 50% of the samples contained 
ctDNA. Does the presence of ctDNA after 
treatment predict patients who are at higher risk 
for recurrence? Does it predict patients who will 
benefit from adjuvant therapies?

One study that will help answer this question is the 
MERMAID-1 trial. This phase III trial includes patients 
with stage II to III completely resected primary 
NSCLC. This study excluded patients with EGFR or ALK 
alterations because it explored immunotherapy. 
No prior adjuvant therapy was permitted prior 
to randomization. Patients were randomized to 
receive adjuvant chemotherapy alone or adjuvant 
chemotherapy with durvalumab, a PD-L1 inhibitor.

The primary endpoint here was DFS, but not in the 
entire population. It was DFS for patients who did 
show evidence of minimal residual disease using 
a highly-sensitive ctDNA assay. For patients with 
detectable ctDNA, will immunotherapy offer a DFS 
benefit in that population? This is an important 
question. It will be some time before we have 
these results, but good to see these studies are 
ongoing to answer the question—not just how, but 
also who.

Molecular testing to inform adjuvant therapy: Who to treat?

Residual disease: Data from the LUCID study

Pre-treatment

ctDNA detected in patients 
with stage I NSCLC (n=32)

ctDNA detected in patients 
with stage II/III NSCLC (n=21)

ctDNA, circulating tumour DNA.
Heider K, et al. J Clin Oncol. 2020;38(15_suppl):e15560–e15560.

• Detection of residual ctDNA in patient plasma 
• N=90 patients
• N=350 plasma samples

In plasma samples collected  
post-treatment, ctDNA was 

detected in close to 50% of cases

38%

90%

Molecular testing to inform adjuvant therapy: Who to treat?

Minimal residual disease: Study design for MERMAID-1 (NCT04385368, phase III)

DFS, disease-free survival; MRD, minimal residual disease; OS, overall survival.  
Clinical trial listed by its identifier at: ClinicalTrials.gov (accessed 6 January 2021).

Adjuvant chemotherapy 
+ durvalumab

Adjuvant chemotherapy 
+ placebo

Primary endpoint:
•  DFS for patients who show evidence of MRD, tested  

using a highly sensitive ctDNA assay post-surgery

Inclusion criteria:
•  At least 18 years of age 
• Resectable NSCLC stage II–III
• Complete resection of primary NSCLC

Exclusion  criteria:
•  Evidence of disease recurrence (imaging or biopsy)
•  EGFR-mutant and/or ALK-translocation
•  Mixed small cell and NSCLC histology
•  Any prior adjuvant therapy or exposure to durvalumab

1:1

N=332

Study start July 2020 Study completion September 2026

Primary completion December 2024

DFS
OS

Molecular testing to inform adjuvant therapy: Who to treat?

TMB as a predictor of response to ICI therapy: Lessons from advanced NSCLC

ICI, immune checkpoint inhibitor; Mb, megabases; NS, not significant; PFS, progression-free survival; TMB, tumour mutational burden.
1. Lin C, et al. Front Oncol. 2020;10:1–10; 2. Hellmann MD, et al. N Engl J Med. 2018;378:2093–104.   
Clinical trial listed by its identifier at: ClinicalTrials.gov (accessed 6 January 2021).

High TMB1

Neoantigens1

Enhanced tumour immunogenicity1

Response to ICI therapy1

PF
S 
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CheckMate 227 (NCT02477826)
Median PFS2

5

6

7

8

4

3

2

1

0

Nivolumab + ipilimumab (n=139)

High TMB
(≥10 mutations/Mb)

p<0.001

Low TMB
(<10 mutations/Mb)

NS

Chemotherapy (n=160)

Molecular testing to inform adjuvant therapy: How to treat?

Lessons from neoadjuvant atezolizumab: LCMC3 (NCT02927301) study design

Carbone DP, et al. Clinical/biomarker data for neoadjuvant atezolizumab in resectable stage IB IIIB NSCLC: Primary analysis in the LCMC3 study. Presented at: 2020 World Conference  
on Lung Cancer Singapore, worldwide virtual event, 28–31 January 2021. Abstract: OA06.06.

N=181

Atezolizumab (2 cycles)

Surgical resection

Surveillance + optional adjuvant atezolizumab (12 months)

Primary endpoint:
•  Major pathologic response  

(≤10% viable tumour cells)

•  Resectable, untreated, unselected   
NSCLC stage IB–IIIA

•  Selected NSCLC stage IIIB
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It may be hard to test all of these hypotheses, 
given the rarity of some of these alterations. RET 
fusion, for example, occurs in only 1% of NSCLC, but 
we have very selective, well-tolerated RET inhibitors 
like selpercatinib and pralsetinib. Would we see 
comparable results with adjuvant RET inhibition 
in a RET-fusion positive NSCLC? We simply do not 
know. Importantly, though, there are ongoing phase 
III trials that are seeking to answer some of these 
questions. In addition to EGFR, we have several 
studies looking at ALK-fusion positive NSCLC. It will 
be important to see and to compare the results 
from these studies with the ADAURA trial.

Today, we know that in stage IV NSCLC, osimertinib 
resistance is mediated by several detectable 
alterations, including C797S and MET amplification. 
Will we start to see some of these in the adjuvant 
space? How will the use of adjuvant osimertinib 
impact resistance at the time of recurrence? 
Important, but unanswered questions. 

The diagnostic and treatment algorithm for NSCLC 
needs to identify who will benefit most from these 
adjuvant approaches. Markers such as TMB, 
PD-L1 expression and minimal residual disease 
are going to be important to inform whether a 
patient may be more or less likely to benefit from 
these strategies—a hypothesis that does need 
to be proven. PD-L1 expression or the presence of 
alterations such as EGFR or ALK may in the future 
help guide the use and the selection of patients to 
benefit from optimal adjuvant and perioperative 
systemic therapy strategies.

rate for PD-L1 negative at 11% (PD-L1 <50%), and 
for PD-L1 high, the MPR rate was 33%. That was 
a significant difference. High PD-L1 expression 
correlates with major pathologic response when 
we use neoadjuvant atezolizumab. Are there other 
biomarkers that can help predict who will derive 
greater benefit from it? What we saw in some 
correlative studies from LCMC3 is that higher TMB 
did correlate with better pathologic responses 
and the absence of an STK11 mutation significantly 
correlated with a better response to neoadjuvant 
atezolizumab. We have yet to see whether this will 
translate to a difference in long-term survival, but 
these are certainly encouraging results.

And this is one of only several trials looking at 
adjunct immunotherapy—some relying on PD-L1  
to determine who derives that benefit; some 
excluding patients with EGFR or ALK alterations 
to try to enrich that population. But there are 
several trials with PD-1 and PD-L1 inhibitors looking 
at immunotherapy or immunotherapy with 
chemotherapy in that adjuvant space. 

 
We also can explore adjuvant targeted therapy. 
We know from the ADAURA trial that the use 
of adjuvant osimertinib for tumours with an 
EGFR exon 19 deletion or L858R point mutation 
significantly improves DFS. But osimertinib is not 
the only EGFR kinase inhibitor, and EGFR is not the 
only alteration. Would the same apply to ALK, ROS1, 
RET? Will we see an improvement in DFS if we were 
to use alectinib or brigatinib, and would it be at the 
same magnitude for ALK-fusion positive NSCLC?

Molecular testing to inform adjuvant therapy: How to treat?

Lessons from neoadjuvant atezolizumab: LCMC3 (NCT02927301) outcomes

STK11, Serine/threonine kinase 11.
Carbone DP, et al. Clinical/biomarker data for neoadjuvant atezolizumab in resectable stage IB IIIB NSCLC: Primary analysis in the LCMC3 study. Presented at: 2020 World Conference 
 on Lung Cancer Singapore, worldwide virtual event, 28–31 January 2021. Abstract: OA06.06.

Major pathologic response

Primary efficacy 
population (N=144)

p=0.004

PD-L1 <50%
(n=73)

PD-L1 ≥50%
(n=45)

Better pathologic responses 
correlated with:

High PD-L1 expression correlated with major 
pathologic response in patients treated 

with neoadjuvant atezolizumab

21%

11%

33%

•  Higher TMB (p=0.047)
•  Lack of STK11 mutations (p=0.008)

Molecular testing to inform adjuvant therapy: How to treat?

Molecular testing for driver mutations: Targeted therapy

BRAF, B-Raf proto-oncogene; MET, mesenchymal-epithelial transition factor; NTRK, neurotrophic tyrosine kinase; RET, rearranged during transfection proto-oncogene;  
 ROS1, c-ros oncogene 1. 
Alexander M, et al. Lung. 2020;198:897–907.
Clinical trials listed by their identifiers at: ClinicalTrials.gov (accessed 6 January 2021).

Approved in the 
adjuvant setting

Approved for 
advanced disease

EGFR

ALK

ROS1

MET

NTRK

BRAF

RET

Active phase III trials for targeted 
adjuvant therapy include:

•  Osimertinib
•  Osimertinib
•  Afatinib
•  Dacomitinib
•  Erlotinib
•  Gefitinib
•  Alectinib
•  Brigatinib
•  Ceritinib
•  Crizotinib
•  Entrectinib
•  Capmatinib
•  Tepotinib
•  Larotrectinib
•  Dabrafenib
•  Trametinib
•  Selpercatinib
•  Pralsetinib

•  ALCHEMIST trials:
 • EGFR – Erlotinib (NCT02193282)
 • ALK – Crizotinib (NCT02201992)
• NCT03456076:
 • ALK – Alectinib

Molecular testing to inform adjuvant therapy: How to treat?

The potential for EGFR-TKI resistance mutation testing: Lessons from advanced NSCLC

TKI, tyrosine kinase inhibitor.
1. Schoenfeld AJ, et al. Clin Cancer Res. 2020;26:2654–63; 2. Ramalingam SS, et al. N Engl J Med. 2020;382:41–50. 

The use of osimertinib as first-line treatment of EGFR-mutant metastatic 
NSCLC can lead to the development of resistance mutations1,2

Can molecular testing be used in the adjuvant setting to monitor patients  
for the development of resistance mutations?

•  EGFR C797S mutation
•  EGFR G724S mutation
•  MET amplification
•  Cell cycle gene mutations

Molecular testing to inform adjuvant therapy: How to treat?

Molecular testing at enrolment in phase III 
clinical trials for adjuvant immunotherapy

PD-1, programmed cell death protein.
Clinical trials listed by their identifiers at: ClinicalTrials.gov (accessed 6 January 2021).

•  KEYNOTE-671 (NCT03425643)

•  KEYNOTE-091 - PEARLS (NCT02504372)

•  NADIM-ADJUVANT (NCT04564157)

•  MERMAID-1 (NCT04385368)

•  IMpower010 (NCT02486718)

•  ALCHEMIST Chemo-IO (NCT04267848)

•  ANVIL (NCT02595944)

•  D9106C00001 (NCT03800134)

Pembrolizumab

Nivolumab

Atezolizumab

Durvalumab

anti-PD-1

anti-PD-L1

PD-L1 status

Tested Negative 
excluded

Positive 
excluded

Tested

EGFR/ALK status
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How do data in early-stage NSCLC impact our 
current treatment pathway for EGFR-mutant lung 
cancer? Well, it’s important to consider this in 
the context of the multidisciplinary management 
of NSCLC. There are many factors that we must 
consider when formulating the optimal plan for a 
resectable early-stage NSCLC.

Some of the important characteristics have to 
do with the disease setting, such as the patient 
characteristics, their underlying physiology, lung 
function and comorbidities, as well as important 
factors for the tumour. The histology will guide 
systemic options and the prognosis. The stage 
clearly guides treatment options. Beyond the stage 
there’s more granularity that can only be gleaned 
from incorporating a multidisciplinary team (MDT).

We don’t treat all stage II or all stage III NSCLC 
the same. Some stage II lung cancer, while early-
stage, is simply not resectable. If a stage II lung 
cancer is adherent to the pulmonary artery, it 
cannot be removed because there’s no barrier 
there. Are we unable to get clean margins? Are 
we unable to resect based on underlying lung 
function? The treatment algorithms will vary. It 
really requires input from a MDT.

There are different biomarkers we consider now,  
with the option of targeted therapy in the 
perioperative setting, the presence or absence of 
molecular alterations, and certainly the patient’s 
preference. We now employ a shared decision-
making model—the patient has input on what the 
optimal treatment should be.

We have different treatment options that we can 
employ. Certainly, surgical resection has been 
our mainstay for early-stage lung cancer, but 
radiation therapy can certainly play a role, and we 
have different systemic options. Chemotherapy 
is the historic standard; we have the introduction 
of both immunotherapy and targeted therapy as 
possible options now and in the near future.

Conclusions

The diagnostic and treatment algorithm for NSCLC needs  
to identify who will benefit most from different  

neoadjuvant or adjuvant treatment options

Markers for tumour mutational burden and minimal  
residual disease may inform on whether a patient is more  

likely to benefit from pre- or post-operative therapy

Markers of response to immunotherapy (PD-L1) or targeted  
therapy (EGFR, ALK, ROS1, NTRK, RET, BRAF) will aid the 
selection of optimal adjuvant/neoadjuvant treatment

This is a rapidly evolving treatment paradigm. 
We have complex disease staging that is only 
growing increasingly complex as our tests grow 
increasingly sophisticated. The multi-modality 
treatment will continue to be an important 
highlight for early-stage NSCLC; biomarker testing 
is now critical and will expand in coming years.
The field is moving very quickly with novel 
therapeutics being developed and integrated in 
the treatment for early stage NSCLC. It’s important 
to stay up to date with the latest developments 
and the best outcomes. It really is a multifaceted, 
collaborative, decision-making process that is 
required for the optimal treatment process for 
patients with early-stage NSCLC.

 
Current guidelines on the management of 
patients with NSCLC reflect the importance 
of a multidisciplinary tumour approach and 
collaborative decision-making, which really is an 
intervention in and of itself.

 
 

That MDT requires input from many different 
specialties. Historically, we considered our thoracic 
surgeons as those doing the resection, our 
radiation oncologists as those delivering radiation, 
and our medical oncologists as those delivering 
systemic therapy; but the optimal team, whenever 
possible, includes many more members. The 
pulmonologist is critical sometimes in establishing 
the diagnosis, certainly in establishing the nodal 
stage with invasive nodal techniques and in helping 
determine what the lung function is: what the lung 
function is now and what the lung function would 
be after the proposed intervention.

HOW DO RECENT DATA IN EARLY-STAGE NSCLC 
IMPACT THE CURRENT TREATMENT PATHWAY 
FOR EGFR-MUTANT NSCLC?

Multidisciplinary management of early-stage NSCLC

NSCLC, non-small cell lung carcinoma.
Popat S, et al. Oncologist. 2020;26: e306–e315. 

Disease setting
•  Patient’s characteristics
•  Physiology
•  Comorbidities
•  Tumour histology
•  Stage
•  Biomarkers
•  Patient’s preference

Treatment options
•  Surgical resection
•  Radiation therapy
•  Systemic therapy
 • Chemotherapy
 • Immunotherapy
 • Targeted therapy

?

!
Rapidly evolving

treatment paradigm

Multifaceted, collaborative  
decision making

Optimal treatment process

•  Complex disease staging
• Expanded biomarker testing
• Multimodality treatment algorithms
• Novel therapeutics

Multidisciplinary management of early-stage NSCLC

ESMO, European Society of Medical Oncology; MDT, multidisciplinary team; NCCN, National Comprehensive Cancer Network; PAGA, Pan-Asian Guidelines Adaptation.
Popat S, et al. Oncologist. 2020;26: e306–e315.

Guidelines on the management of patients with NSCLC  
highlight the importance of MDT collaborative decision making

NCCN ESMO PAGA
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If we decide that we’re moving forward, we must 
now decide whether the tumour is resectable, 
whether the patient is operable. This requires 
input from our pulmonologists, from our thoracic 
surgeons, and often the entire package delivered 
to our medical oncologists to help determine 
whether systemic therapy can help improve 
outcomes pre- or post-surgery.
 
The initial treatment is often personalized when 
possible, and that will increasingly require 
molecular testing, knowing the underlying 
genotype, knowing whether, for example, an EGFR 
mutation is present, will help guide treatment 
decisions both before and after surgery, not just 
on what to deliver, but what to avoid. PD-L1 testing 
may play a role in the use of immune checkpoint 
inhibitors in the relatively near future, and certainly 
we rely on chemotherapy in that setting as well to 
improve outcomes.

When patients do proceed to surgery, after 
surgical resection interpretation of the results 
will be critical in deciding whether more therapy 
is needed. That will require assessment of the 
surgical specimen from our pathologists, but also 
our molecular pathologists and interpretation from 
our medical oncologists. We then must decide 
whether adjuvant therapy is needed. If molecular 
testing has not been done to date, it must be 
done now. The presence of an EGFR mutation, for 
example, predicting better DFS with the use of 
targeted therapy such as osimertinib.

 

We use molecular testing to guide treatment pre- 
and post-surgery while targeted therapy, and in 
the near future immunotherapy, are important 
options for patients with resected or resectable 
NSCLC. It’s important these worlds do not collide. 
These really are two separate pathways and must 
be treated as such.

We learned important lessons from patients with 
metastatic NSCLC that targeted therapy is very 

We rely on radiologists and nuclear medicine 
specialists to help interpret many of the staging 
studies with specific granularity. Specialty nurses 
and palliative care specialists can help guide 
symptom management and improve outcomes.
Pathologists help establish the diagnosis, the 
histology, the grade, but increasingly we’re relying 
on molecular pathologists to help give a diagnosis 
beyond just the histology to help look at the 
genomic subtype of these lung cancers.

All of these sub-specialties are not available in all 
settings, but whenever possible, they do make for 
a more balanced and an optimal approach. So 
how do these different members of the MDT come 
into play in a specific patient’s journey? We will 
see that different specialties play different roles at 
every step of the way.

Our pre-treatment evaluation typically involves 
a biopsy. The biopsy needs to be evaluated by 
a pathologist and will be acquired by either 
a radiologist or a thoracic surgeon or, more 
frequently, a pulmonologist. Staging studies 
are done early on, PET/CT scans, MRIs, this will 
require input from our radiologists and from our 
nuclear medicine specialists. We then must make 
decisions about resectability with important input 
from our thoracic surgeons, but also from  
our pulmonologists.
 

Multidisciplinary management of early-stage NSCLC

Popat S, et al. Oncologist. 2020;26: e306–e315. 

MDT

Thoracic surgeon

Specialty nurse

Palliative care specialist

Molecular pathologist

Pathologist Pulmonologist

Radiologist

Medical oncologist

Radiation oncologist

Nuclear medicine specialist

Initial treatment

The patient’s journey

MDT involvement in treatment decision1,2

Part of1 2

CT, computerized tomography; EGFR, epithelial growth factor receptor; ICI, immune checkpoint inhibitor; MRI, magnetic resonance imaging; NCCN, National Comprehensive Cancer Network; 
PET, positron emission tomography; TKI, tyrosine kinase inhibitor.
1. NCCN Clinical Practice Guidelines in Oncology, Non-Small Cell Lung Cancer, Version 1.2021, November 25, 2020. Available at: www.nccn.org/professionals/physician_gls/pdf/nscl.pdf 
 (accessed 6 January 2021); 2. Popat S, et al. Oncologist. 2020;26: e306–e315; 3. Lisberg A, et al. J Clin Oncol. 2018;13:1138–45; 4. Velez MA, et al. Transl Lung Cancer Res. 2019;8:S339–42. 

Medical oncologist

Medical oncologist

Specialty nurse

Specialty nurse

Pathologist

Radiologist

Radiation oncologist

Thoracic surgeon

Thoracic surgeon

Pulmonologist
Pulmonologist

Nuclear medicine specialist

•  Pathologic mediastinal lymph node evaluation
•  PET/CT scan
•  Brain MRI (stages IB–IIIA)
•  Resectability assessment

Operable

EGFR+

PD-L1+

EGFR-TKI

ICI

Chemo

Molecular testing

Neoadjuvant therapy

Personalized medicine

Test Therapy

Clinical decision

Pre-treatment evaluation

The patient’s journey

MDT involvement in treatment decision1,2

CT, computerized tomography; EGFR, epithelial growth factor receptor; ICI, immune checkpoint inhibitor; MRI, magnetic resonance imaging; NCCN, National Comprehensive Cancer Network; 
PET, positron emission tomography; TKI, tyrosine kinase inhibitor.
1. NCCN Clinical Practice Guidelines in Oncology, Non-Small Cell Lung Cancer, Version 1.2021, November 25, 2020. Available at: www.nccn.org/professionals/physician_gls/pdf/nscl.pdf 
 (accessed 6 January 2021); 2. Popat S, et al. Oncologist. 2020;26: e306–e315; 3. Lisberg A, et al. J Clin Oncol. 2018;13:1138–45; 4. Velez MA, et al. Transl Lung Cancer Res. 2019;8:S339–42. 

Part of2 2
Personalized medicine

Adjuvant therapy

Molecular testing

Prior therapy (neoadjuvant)

Medical oncologist

Medical oncologistThoracic surgeon

Pathologist Pathologist

Molecular pathologist Molecular pathologist

Surgical resection and 
lymph node sampling

Recommendation for 
 adjuvant chemotherapy

Therapy options

•  Targeted therapy
• Immunotherapy
• Chemotherapy

Lessons from advanced NSCLC
•  Immunotherapy has shown poor results 

in patients with EGFR-mutant NSCLC3,4 
•  EGFR-TKI after prior immunotherapy   

showed poor outcomes with 
increased toxicity4

!

Adjuvant treatmentFindings at surgery
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safe, but when delivered after immunotherapy, it 
becomes much more toxic; that immunotherapy 
is largely inactive in patients with an underlying 
driver mutation; and that the sequence of 
treatment is critical to delivering the best outcomes 
in a safe way.

It’s because of this that we must know the EGFR 
mutation status and potentially any driver 
mutation status for patients before we integrate 
immunotherapy. If patients have an EGFR 
mutation and we implement a neoadjuvant 
or adjuvant immunotherapy strategy, we then 
make subsequent targeted therapy much more 
toxic, really compromising outcomes. To do that, 
we must know the EGFR mutation status before 
immunotherapy is deployed. That may be before 
surgery or it may be after surgery, but our workflow 
and our understanding of NSCLC has to evolve as 
these different modalities emerge.

Each patient’s case really needs to be discussed 
within a MDT, and while not all patients and not 
all sites will have access to every member of 
the team, as many as possible will help improve 
outcomes. It really is a collaborative decision-
making process from the beginning. We discuss 
patients at our multidisciplinary tumour board at 
my own institution and I encourage others to do 
the same whenever possible.

That MDT involvement should be considered as a 
medical intervention in its own right. Effective MDT 
decision-making and optimal patient management 
decisions require effective communication among 
these different specialties using a common 
language. It really is through a team approach that 
we can get the best possible outcomes for patients 
with early-stage NSCLC.

Conclusions 

Each patient’s case should be discussed by the  
multidisciplinary team/tumour board from diagnosis

The MDT involvement should be considered  
as a medical intervention in its own right

Effective MDT decision making and optimal patient 
 management requires effective communication among  

specialties using a common language
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