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KEY TAKEAWAYS

  The 5-year survival rates of patients with early-stage non–small cell lung cancer (NSCLC) are lower than 
those for other solid tumors.

  Molecular testing for risk-stratification of early-stage NSCLC may help identify high-risk patients who 
would benefit from adjuvant chemotherapy.

  Adjuvant therapy with targeted agents, particularly with third-generation epidermal growth factor receptor 
(EGFR) tyrosine kinase inhibitors (TKIs), has shown very promising results in clinical trials.

  More research that compares the efficacy of different agents and different combinations is needed to 
help inform treatment decisions.
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Advances in Risk-Stratification and  
Therapeutic Options for Early-Stage 
Non-Small Cell Lung Cancer

INTRODUCTION
Contrary to what is seen with other solid tumors, the outcomes of patients with early-stage 
non–small cell lung cancer (NSCLC) after resection are poor, with up to 40% of patients 
with stage I disease dying within 5 years.1 During a virtual OncLive® Scientific Interchange 
moderated by Corey J. Langer, MD, FACP, who is a professor of Medicine in the Hematology/
Oncology Division at the University of Pennsylvania and the director of Thoracic Oncology 
at the Abramson Comprehensive Cancer Center in Philadelphia, Pennsylvania, oncologists, 
thoracic surgeons, and a pathologist discussed risk stratification strategies in early-stage 
NSCLC and the impact on adjuvant therapy selection. This article provides a summary of data 
presented during the meeting, as well as key discussion points from stakeholders.

RISK STRATIFICATION IN EARLY-STAGE NSCLC 
A recent analysis of data from the International Association for the Study of Lung Cancer 
database, using the 8th edition of the Tumor, Node, Metastasis (TNM) classification of lung 
cancer, showed that patients with NSCLC pathologic stage IB have a 5-year overall survival 
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(OS) rate of 73% and those with stage 
IIA, 65%.1 An external validation 
of the revised classification using 
the National Cancer Database of 
the American College of Surgeons 
showed slightly lower 5-year OS 
rates: 60% for IB, 55% for IIA, and 60% 
to 74% for all patients with stage I 
disease.1 The National Comprehensive 
Cancer Network (NCCN) guidelines 
recommend adjuvant chemotherapy 
after resection for stage IIB and IIIA 
tumors with negative surgical margins 
(category 1 recommendation). For 
earlier stages (IA, IB, and IIA) with 
negative margins the recommendation 
is observation only. If patients 
are considered high-risk, adjuvant 
chemotherapy is recommended for 
those with stages IB and IIA disease, 
but not for those with IA disease.2 
Features indicative of high risk include 
tumors larger than 4 cm, vascular 
invasion, poorly differentiated tumors, 
visceral pleural involvement, wedge 
resection, and unknown lymph node 
status. However, although these 
features are prognostic, they do not 
necessarily predict that there will be 
a benefit from chemotherapy.2 The 
American Society of Clinical Oncology 
has similar recommendations for 
stages IA and IB.3

Tools have been developed to help 
with risk stratification for patients 
with NSCLC. For example, Myriad 
Genetics, Inc developed the myPlan 
Lung Cancer test, which uses a 
molecular expression signature, based 
on a cell cycle progression (CCP) 
score and a molecular prognostic 
score (mPS), to identify patients with 
a higher risk of death. The CCP score 
is calculated using the unweighted 
average expression of 31 cell cycle 
genes normalized by the average 
expression of 15 housekeeping genes. 
The mPS score combines the CCP 
score and the pathological stage. The 
test was validated using a cohort of 
1103 patients, most with stage I lung 
adenocarcinoma (72.4%) who were 
treated with surgery. At 5 years, the 

cancer-specific survival of patients with 
a high mPS score was 81% compared 
with 96% for those with a low mPS 
score (P < .001). Multivariable analyses 
of these scores showed that both  
CCP (HR, 1.33; 95% CI, 1.06–1.67;  
P = .014) and mPS (HR, 1.41; 95% CI, 
1.07–1.85; P = .016) were independent 
and significant prognostic markers 
for 5-year OS.4 This assay is no longer 
commercially available.

DETERMARX
Oncocyte Corporation developed 
DetermaRx, a commercially available 
molecular test designed to improve 
the risk stratification of patients with 
early-stage NSCLC. The test uses 
quantitative PCR analysis of formalin-
fixed, paraffin-embedded tissue to 
determine the expression levels of 
14 genes. The prognostic algorithm 
was developed using Cox proportional 
hazards modeling and other analytical 
tests in a 361-patient training cohort, 
and divides the patients into high-, 
intermediate-, and low-risk groups.5

The DetermaRx algorithm was  
developed in a training cohort from 
the University of California at San 
Francisco, which consisted of 361 
patients with nonsquamous NSCLC 
who underwent resection. The 
algorithm was then validated by 
the Kaiser Permanente Division of 
Research with a cohort of 433 patients 
with resected stage I nonsquamous 
NSCLC, and by the China Clinical 
Trials Consortium (CCTC) with a 
cohort of 1006 Chinese patients with 
resected early stage NSCLC.5 In all 
cohorts, most patients (77%-88%) had 
adenocarcinomas; there were also 
some cases of large cell and mixed 
histology NSCLC. In the US cohorts, 
the majority of patients (66%-85%) 
had a previous history of smoking 
compared with 49% in the Chinese 
cohort. Also, the average age at 
resection was higher in the US cohorts 
(66 and 67 years) compared with 58 
years in the Chinese group.5

The Kaiser cohort included only 

patients with stage IA and IB tumors, 
who ordinarily would not receive 
chemotherapy. A survival analysis of 
these patients according to the risk 
categories (low, intermediate, and 
high) showed separation between the 3 
groups in terms of OS and lung cancer-
specific survival. The 5-year OS for the 
entire cohort was 70.0% in the low-risk 
group, 58.2% in the intermediate-risk 
group, and 48.9% in the high-risk group 
(P = .0006). Similarly, the 5-year lung-
cancer specific survival was 84.6% 
in the low-risk group, 70.3% in the 
intermediate-risk group, and 63.3% in 
the high-risk group.5 

A survival analysis of patients in the 
CCTC cohort, which included patients 
with stage I, II, and III disease, showed 
that OS decreases with increasing 
disease stage. Within a given stage of 
disease, OS decreased with increasing 
risk. For example, among patients with 
stage I disease, the 5-year OS was 
83.0% for the low-risk group, 67.7% for 
the intermediate-risk group, and 64.6% 
for the high-risk group. The molecular 
assay was able to clearly distinguish 
the high-risk patients with poorest 
survival in all stages of disease.5

A prospective, nonrandomized, 
single-center study assessed whether 
adjuvant chemotherapy based on 
the risk-stratification provided by 
DetermaRx increases survival in 
patients with early stage nonsquamous 
NSCLC. The study included 100 
consecutive patients with surgically 
resected stage IA, IB, and IIA tumors. 
Molecular testing was performed after 
review of the surgical pathology report. 
Patients classified as intermediate- or 
high-risk based on the molecular test 
were referred to medical oncology for 
a decision on whether to treat with 
adjuvant chemotherapy. The primary 
end points were recurrence and 
disease-free survival (DFS).6

Risk stratification using the 
molecular assay showed a sharp 
distinction between the 5-year 
DFS of the low-risk group (93.8%) 
versus the high-risk group (58.8%) 



4    OncLive.com | Scientific Interchange & Workshop

Non-Smal l  Ce l l  Lung Cancer

(P = .006). On the other hand, risk 
stratification using NCCN criteria was 
less successful, with 5-year DFS rates 
of 73.1% and 75.7% for patients with 
and without NCCN high-risk features, 
respectively (P = .112). A survival 
analysis based on receipt of adjuvant 
chemotherapy showed that there was 
a significant difference in DFS between 
the molecular high-risk patients who 
received therapy (91.7%) and those 
who did not (48.7%; P = .004). In 
contrast, the differences in survival 
using the NCCN risk stratification were 
not significant (P = .183).6 

Later, this cohort was expanded to 
250 consecutive patients to compare 
the EGFR mutation data with that 
from the molecular risk stratification. 
Forty percent of patients had high- 
or intermediate- DetermaRx results 
(considered molecular high-risk), and 
there were no significant differences 
in age, sex, race, or tobacco history 
between molecular high-risk and 
low-risk groups. Next-generation 
sequencing results were available 
for 150 of the 250 patients, and 38% 
had an EGFR activating mutation. 
Platinum doublet chemotherapy was 
offered to molecular high-risk patients 
regardless of EGFR mutation status. 
The recurrence risk in molecular high-
risk patients treated with adjuvant 
chemotherapy was 3%, compared 
with nearly 30% in molecular-high 
risk, untreated patients. Molecular 
low-risk patients who did not 
receive chemotherapy had only a 
5% recurrence rate. EGFR mutation 
status was not prognostic for DFS, and 
molecular high-risk patients benefited 
from chemotherapy, regardless of 
EGFR mutation status. The results 
showed that DetermaRx is useful for 
determining risk independently from 
EGFR status. Moreover, the results of 
this analysis showed that treatment 
decisions based on EGFR status alone 
would both undertreat patients who 
may benefit from adjuvant therapy 
and overtreat those who are likely to 
remain free of disease.7 At the time of 

this workshop, these data had been 
presented at the 2020 North America 
Conference on Lung Cancer.7 The data 
were subsequently published in Clinical 
Lung Cancer.8

STAKEHOLDER INSIGHTS

Most stakeholders use the 
NCCN high-risk features for risk 
stratification of patients with 
early-stage disease. The high-
risk features considered most 
important for risk stratification 
were the tumor size (>4 cm) 
and node involvement. Some 
stakeholders expressed that these 
2 features alone are enough for 
successful risk stratification. 
Stakeholders also mentioned 
taking into consideration the 
patient’s performance status and 
the 5-year OS outside of the lung 
cancer diagnosis. 

Many stakeholders noted that 
they have not used the 14-gene 
expression panel, DetermaRx. 
Stakeholders believe that the 
addition of DetermaRx to the 
NCCN guidelines would increase 
its utilization in clinical practice. 
Most would like to see data 
from a phase 3 or a phase 4 
registration trial showing a clear 
benefit before adopting regular 
use of the test in their practice. 
Finally, 1 stakeholder pointed 
out that data supporting the 
use of this 14-gene panel with 
other types of therapies, such 
as chemoimmunotherapy, would 
make the test more useful.

One stakeholder does use 
DetermaRx regularly, based 
on the rationale that standard 
methods cannot fully capture the 
biology of the tumor and that the 
molecular markers allow for better 
risk stratification of patients. 
Cases are presented at a thoracic 
conference whose members 
decide whether to recommend 
the use of the test. If the test is 

done, providers then follow the 
recommendation from the report. 
Another stakeholder reported 
that their institution is exploring 
the incorporation of DetermaRx. 
However, medical oncologists have 
had challenges with obtaining 
referrals for patients with tumors 
smaller than 4 cm. 

Stakeholders reported some 
variation in who is responsible  
for ordering genetic testing 
depending on the various clinical 
settings. Some either have 
implemented or are implementing 
reflex testing in their practices. 
Reflex testing is more common 
in the academic setting than 
in the community setting. The 
pathologist made a strong 
argument for genetic testing 
always being done automatically 
at the time of the pathological 
diagnosis to save time and sample 
material, and also stated that 
multigene panels are preferable to 
single gene testing. 

ADJUVANT AND 
NEOADJUVANT TREATMENT  
In addition to being able to identify 
patients with high-risk early-stage 
NSCLC, there is also a need to 
identify therapies that provide a 
benefit for these patients. A report 
of 2 meta-analyses of individual 
patient data showed that adjuvant 
chemotherapy is beneficial after 
surgery with radiotherapy (HR, 0.88; 
95% CI, 0.81-0.97; P = .009) and 
without radiotherapy (HR, 0.86; 95% 
CI, 0.81-0.92; P < .0001).9 However, 
the absolute survival advantage was 
only 4%.8 The Lung Adjuvant Cisplatin 
Evaluation meta-analysis of adjuvant 
chemotherapy trials had similar results, 
showing that, in aggregate, the 5-year 
OS advantage with chemotherapy 
is only 5.4%.10 

In contrast, a comparison of survival 
benefits with adjuvant chemotherapy 
versus observation for patients with 
tumors between 3.1 cm and 7 cm 
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showed that adjuvant chemotherapy is 
associated with improved median and 
5-year OS in all tumor size groups  
(P < .0001).11 Taken together, these 
results suggest a need for further 
research in this area, preferably with 
prospective clinical trials. 

STAKEHOLDER INSIGHTS

There was a general agreement 
that the clinical data thus 
far do not suggest that 
chemotherapy is beneficial 
when tumors are smaller 
than 4 cm. Most stakeholders 
expressed reservations in using 
chemotherapy for patients with 
4-cm tumors but no other risk 
factors. This was informed by 
their own experience and by 
the fact that there are no high-
quality prospective studies 
showing a benefit. Results from a 
retrospective analysis conducted 
by 1 of the stakeholders showed 
that patients with high-risk 
features and larger tumors may 
derive the most benefit from 
adjuvant chemotherapy compared 
with those with smaller tumors. 
Stakeholders emphasized the need 
for prospective trials to assess 
the benefit of chemotherapy for 
patients with smaller tumors and 
with few risk factors. 

In the adjuvant setting, 
cisplatin-based regimens 
combined with different agents for 
squamous lung cancer (docetaxel 
or gemcitabine) and nonsquamous 
lung cancer (pemetrexed) are 
the preferred treatment choice. 
Other combinations used by the 
stakeholders include cisplatin 
and vinorelbine for patients with 
nonsquamous tumors and an 
EGFR mutation. However, some 
patients, including those with 
low performance status, those 
aged 75 years or older, and those 
with comorbidities (particularly 
renal impairment), may benefit 

from carboplatin-based regimens 
instead. Carboplatin is combined 
with pemetrexed and paclitaxel. 
One stakeholder reported using 
other platinum-based therapies, 
either docetaxel or nab-paclitaxel, 
for squamous cell carcinoma. The 
lack of data for patients older than 
75 years was highlighted.

CISPLATIN-BASED  
CHEMOTHERAPY
A recent trial that assessed 
adjuvant chemotherapy was E1505 
(NCT00324805).12 Patients were 
randomized 1:1 to either 4 cycles of 
cisplatin doublet therapy alone or with 
the addition of bevacizumab for up 
to 1 year. Investigators had a choice 
between 4 drugs to pair with cisplatin: 
vinorelbine, docetaxel, gemcitabine, 
and pemetrexed. The addition 
of bevacizumab did not improve 
the 5-year OS.12 

ADJUVANT EGFR-TARGETED 
THERAPY
The ADAURA trial (NCT02511106; 
phase 3) compared osimertinib, a 
third-generation EGFR tyrosine kinase 
inhibitor (TKI), with placebo.13 There 
was an 83% reduction in the risk of 
disease recurrence or death in patients 
with stage II or IIIA disease (HR, 
0.17).14 This reduction was also seen 
in the overall population, including 
patients with stage IB disease (80%; 
HR, 0.20).14 Notably, there was an 82% 
reduction in the risk of central nervous 
system (CNS) disease recurrence 
or death (HR, 0.18).14 These CNS 
results convinced many clinicians 
to immediately start prescribing 
osimertinib to patients with EGFR 
mutations. In general, osimertinib was 
well tolerated.13 However, toxicities 
persist, and patients may experience 
prolonged low-grade adverse events. 

STAKEHOLDER INSIGHTS

Thoracic surgeons have embraced 
the results from the ADAURA trial 

through their use of osimertinib 
for patients with EGFR mutations. 
These surgeons have also become 
more aware of the potential 
benefits of molecular testing. 
However, it was noted that in 
community settings, the results 
of this study may not have 
resonated as much as they did in 
academic centers. 

Medical oncologists are 
convinced that osimertinib is a 
good choice for patients with 
stage II and IIIA EGFR-mutated 
tumors. For patients with earlier-
stage disease, such as those 
with stage IB, there is a need for 
further discussion and a balance 
of the risks and benefits of 
prolonged therapy. 

Stakeholders had different views 
about forgoing chemotherapy. 
Some were against it and said that 
they always give chemotherapy 
first, followed by osimertinib. 
However, 2 oncologists said that 
they give osimertinib without 
chemotherapy to patients with 
stage IB tumors. 

The pathologist reiterated that 
data support the use of molecular 
testing in early-stage disease. 

IMMUNOTHERAPY
The first results from the IMpower010 
trial (NCT02486718), which compared 
adjuvant atezolizumab, a monoclonal 
antibody against PD-L1, with best 
supportive care (BSC) after adjuvant 
chemotherapy, were recently reported. 
Patients received standard cisplatin-
based chemotherapy for up to 4 cycles 
and then were randomized 1:1 to 
atezolizumab or BSC. At data cutoff 
(median follow-up of 32.2 months in 
the ITT population), there were no 
significant differences in DFS in the 
ITT population; however, there was 
significant DFS benefit in patients with 
stage II-IIIA disease.15   

Other adjuvant immune checkpoint 
inhibitors are currently being 
assessed in clinical trials. For 
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example, pembrolizumab is being 
evaluated in the PEARLS trial 
(NCT02504372), durvalumab in BR31 
(NCT02273375), and nivolumab in 
ANVIL (NCT02595944).16

STAKEHOLDER INSIGHTS

Stakeholders would like to see the 
IMpower010 data for patients with 
PD—L1-positive tumor cell (TC) 
expression between 1% and 49%. 
Based on the results presented, 
some stakeholders might consider 
suggesting adjuvant atezolizumab 
to patients with PD—L1-positive 
TCs greater than 50%. However, 
they emphasized the need for 
a thorough discussion of the 
potential risks associated with this 
therapy. There was a suggestion 
that immunotherapy may be the 
default option for patients who 
do not tolerate chemotherapy or 
targeted therapy.

NEOADJUVANT THERAPY 
CheckMate 816 (NCT02998528) 
evaluated the survival benefit of 
using neoadjuvant nivolumab (an 
anti–PD-1 monoclonal antibody) with 
chemotherapy versus chemotherapy 
alone.17 Neoadjuvant nivolumab 
with chemotherapy significantly 
increased the pathological complete 
response (pCR; 24.0% vs 2.2%) and 
the major pathological response (MPR)
(36.9% vs 8.9%) rates compared with 
chemotherapy alone.17 The results 
of this study showed that surgery 
following neoadjuvant therapy with 
nivolumab was feasible and that the 
inclusion of nivolumab resulted in 
better downstaging than chemotherapy 
alone, which may provide a 
survival advantage.

STAKEHOLDER INSIGHTS

Stakeholders agreed that 
neoadjuvant therapy appears 
to be safe and promising. Most 
expressed confidence that 

neoadjuvant therapy will become 
more common in the future. 
Neoadjuvant therapy might be 
better than adjuvant therapy 
because it attacks cancer clones 
in the main tumor as well as 
those outside the main tumor 
faster, increasing the chance 
of eradication.

However, from the pathologist’s 
point of view, there are some 
challenges regarding the use 
of MPR, including issues with 
sample processing, scoring and 
reproducibility of the scoring 
system, and interpretation of the 
results. Artificial intelligence may 
be able to assist with this in the 
future, but there is a need for 
standardization across the board.

The surgeons expressed some 
hesitancy to operate on patients 
who receive neoadjuvant therapy. 
The standard approach is to resect 
the tumor upfront and then give 
adjuvant therapy. Additionally, 
surgery first might still be the 
preferred option for patients who 
would like the cancer removed as 
soon as possible.

Stakeholders expressed interest 
in trials that test out different 
combinations of neoadjuvant and 
adjuvant therapies. In general, 
stakeholders believe that the 
ongoing adjuvant and neoadjuvant 
trials will show a benefit in OS  
and that the challenge will be in 
how to use these therapies in 
clinical practice and how to decide 
which therapy is appropriate for 
each patient. 

CONCLUSIONS
Over the past decade, efforts have been 
made to develop better risk-stratification 
strategies for patients with early-stage 
NSCLC. According to the stakeholders, 
prospective trials are needed to validate 
molecular risk-stratification tools. 
There has also been research into the 
benefits of adjuvant and neoadjuvant 
therapies. Stakeholders are excited 

about the potential benefits that new 
therapies—TKIs and immunotherapy—
bring to the field. ■
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INTRODUCTION
Editors from OncLive® spoke with Rodolfo  
Bordoni, MD; Corey J. Langer, MD, FACP;  
and John F. Lazar, MD. These experts provided 
insight on current trends in treatment and the use 
of testing for risk stratification in patients with 
early-stage non–small cell lung cancer (NSCLC). 
Excerpts from their interviews* appear next.

*Interview transcripts have been edited for clarity.

 TO SEE THE FULL VIDEO INTERVIEW, VISIT ONCLIVE.COM

The Evolving Therapeutic Landscape for  
Early-Stage NSCLC: Expert Perspectives 

RODOLFO  
BORDONI, MD

Senior Partner
Director, Clinical Research
Northside Hospital Cancer 

Institute
Georgia Cancer Specialists

Atlanta, GA

COREY J. LANGER, 
MD, FACP 

Professor of Medicine 
Hematology/Oncology Division 

University of Pennsylvania 
Director, Thoracic Oncology 
Abramson Comprehensive 

Cancer Center 
Philadelphia, PA 

JOHN F. LAZAR, MD
Assistant Professor, Division of 

Thoracic Surgery
Georgetown University School of 

Medicine
Director of Surgical Innovation, 
Medstar Institute of Innovation
Section Chief Thoracic Surgery 

and Director of Thoracic Robotic 
Surgery

MedStar Washington Hospital 
Center

Washington, DC

OncLive®: How do you currently risk- 
stratify patients for chemotherapy  
or adjuvant therapy?
RODOLFO BORDONI, MD: Over the past 15 years 
or so, [we have been] learning more and more about 
the biology of lung cancer. We know that the intrinsic 
biology trumps everything—the TNM system of 
staging, the RECIST stratification by other factors, like 
for instance, nuclear differentiation, angiolymphatic 
invasion, invasion of the visceral pleura, size of 
the tumor, etc. 

We have seen tumors that are very tiny, 1.5 cm, 
and the [patient has a] relapse and [the tumor] can 
kill the patient in less than 2 years. [We have also 
seen] other tumors are [treated surgically and the 
patient has] 1 or 2 positive lymph nodes and the 
patient lives 25 years with the cancer never coming 
back after just having surgery. What is difference 
between the 2? The biology. 

That’s why stratification should be done based  
on the biology of the tumor, not on the size or other 
risk factors. 

COREY J. LANGER, MD, FACP: In early-
stage curable resected non–small cell, our initial 
determination is based on nodal status and tumor 
size. That really governs our therapeutic decision-
making, so node-positive disease is an automatic 
gimme, essentially. If a patient has established node-
positive [disease], they will be offered a systemic 
chemotherapy platinum-based regimen for 4 cycles, 
usually a combination of cisplatin and a histologically 
appropriate partner agent. In our practice, for 
squamous cell, we’ll typically use gemcitabine with 
platinum. For nonsquamous non–small cell, we’ll 
typically employ pemetrexed with cisplatin, and 
cisplatin is not ubiquitous, even though it’s the 
standard approach for older patients, or those with 
significant comorbidities. For patients with kidney 
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dysfunction or preexisting peripheral sensory neuropathy, we’ll 
default to carboplatin.

Truth be known, if you look at the LACE [Lung Adjuvant 
Cisplatin Evaluation] meta-analysis and the individual phase 3 
studies that established a role for platinum-based treatment, 
and virtually all of the studies were cisplatin-based, the 
enrollment of patients over the age of 70, particularly  
over 75, was quite low. So we have precious little data, sadly, 
in probably our biggest [group] of patients, and that is the  
over-70 crew, and particularly over-75. A third of our 
patients are 75 years or older. You go to a JBR.10 trial, which 
established the roles for vinorelbine and cisplatin, [and] 
something like 5% or 10% of the enrollees were over that 
age, and some of the European and Japanese trials explicitly 
excluded those over 75. So in terms of unmet need, the 
elderly are a consideration, and the rules that apply to younger 
patients may not apply to them.

JOHN F. LAZAR, MD: Currently, our risk stratification is 
based on stage and the recommendations from guidelines. 
Then, based on those, usually the patients are presented at 
tumor board, whether they’ve been presented before or they 
get presented again. The decision-making really isn’t made by 
one person; it’s made by a multidisciplinary group including 
thoracic oncologists, whether they’re surgical or medical or 
radiation. That way, I think it takes away a lot of the pressure 
on 1 provider to make a very critical decision. I think one of 
the things that is a little more controversial is early-stage lung 
cancer and what to do with that. The majority of these patients 
are surgical, and so how they do after surgery has a big deal to 
do with that. Then I think in terms of those that get radiation 
[therapy], I think that’s even more controversial. 

I think an unmet needs for the treatment of cancer patients 
in the adjuvant setting is with the more advanced diseases. 
With the emergence of newer drugs to treat lung cancer, [there 
is] a paucity of data [with these newer drugs] to give us a very 
good idea of what we should be doing. We’re in the beginning 
stages of that, in really looking at it. I think we’re re-examining 
how we used to look at things and wondering if that’s still what 
we should be doing, or should we be even trying something 
completely different?

OncLive®: Would you say then that tests  
like DetermaRx should be where the field  
should be moving?
BORDONI: Actually, I think that should be considered not an 
issue of the future, but the present. I think that we need to 
embrace that kind of test. We need to use it so we can draw 
conclusions. In the case of the Oncocyte tool, the one you just 
mentioned, I think there are a lot of data. We have enough 
experience already, so I’m ready to try, and I’m promoting in 
my program that [that is definitely] the way of the present, 
not the future. 

LAZAR: I think that we need to be using whatever 

innovative tools we have available to us when it comes to 
something like lung cancer and understanding the best way to 
treat it. I think these newer genetic markers are really going 
to be a game changer. I think the biggest question is how we 
use them. Are the tests reliable? Meaning, can we give the 
same tests over hundreds of thousands of times and still have 
a reproducible result that will help guide us, as opposed to 
other types of tests that maybe are done by several different 
companies or made by different companies and then done in 
the pathology departments of different centers? 

In terms of tumor biology, I think we’re already using 
it to help guide us either in the neoadjuvant or adjuvant 
setting. I think where it runs into a little bit of a problem in 
the neoadjuvant setting is having a large enough specimen 
that allows us to run all the different tests that we want to 
do. Therefore, preoperative testing becomes more and more 
critical or equally as critical as treatment itself so that we 
properly stratify these patients. But I think the tumor biology 
is exceptionally important, and it’s got to be one of the things 
that the treating physician is looking at. 

OncLive®: How are targeted therapies such as osim-
ertinib from ADAURA and atezolizumab from IMpow-
er010 going to impact the adjuvant setting?
BORDONI: They have already [made an impact] in the 
adjuvant setting; in particular, with the ADAURA trial and the 
standard of care of osimertinib in patients with [stage] IB—
some people say IIA—all the way up to IIIA. That has been a 
significant change. 

I think that you have to look at the problem from 2 angles. 
One of them is how to help the patient live longer and live 
better. On the other side, living better also sometimes is 
deciding not to offer a patient a toxic adjuvant treatment like 
chemotherapy or even immunotherapy. Many elderly patients 
or younger [patients] with comorbid conditions don’t tolerate 
the chemotherapy or the immunotherapy well, even the 
targeted therapy. 

By risk-stratifying those patients, by finding more about the 
biology of those tumors, we can avoid giving those patients 
[treatments with] side effects that they don’t deserve. Also, 
the benefit of those adjuvant treatments for a long time has 
been in the neighborhood of 10%. I think that we need to 
identify the patients [for whom] that benefit is probably higher 
than 10%. The biology probably will let us get to that point. 

[Regarding immunotherapy,] I think that is not a standard, 
it’s not FDA-approved, and we need to actually [conduct] 
clinical trials using adjuvant immunotherapy plus/minus 
chemotherapy to try to prove that’s the right treatment. The 
impact of immunotherapy in my mind is still a question mark in 
the adjuvant setting [for] early-stage [disease]. 

LANGER: We have the ADAURA trial, which [evaluated an] 
EGFR-TKI, specifically osimertinib, in patients with actionable 
EGFR mutations, after chemotherapy. At least in the United 
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States, for the most part, these are individuals who have 
undergone resection or received their 4 cycles of adjuvant 
platinum, and then would go on to 3 years of osimertinib. 
How do we factor that in? Is there a different set of molecular 
rules, if you consider it, that would apply to an EGFR-mutant 
population versus a wild-type population?

The other major wrinkle is the introduction of checkpoint 
inhibitors to this population. IMpower010 showed that 
atezolizumab, in this setting, particularly in patients who had 
node-positive disease, and at least some degree of PD-L1 
expression, led to a major sustained improvement in disease-
free survival after chemotherapy. 

The assumption for the broader population is that these 
agents have applicability to the higher-risk patients post 
resection and chemotherapy; however, the same question 
should be asked for the lower-risk population. 

LAZAR: I think we are on the precipice of a new way of 
thinking about early-stage lung cancer in the adjuvant setting 
because traditionally we had considered surgery definitive, 
especially if they had a good lymph node dissection [and we 
were confident] that they truly had early-stage lung cancer. 

I think much in the way that we treat breast cancer, there 
may be the idea that with immunotherapy or targeted therapy 
[there is] a way of suppressing the development of recurring 
disease in a very safe way without a great deal of the toxicity 
that we usually see with chemotherapy. I think that we’re really 
starting to look at this and think about the long-term effects 
of therapy as well as [the potential for] a long, durable cure for 
early-stage cancer.

OncLive®: Looking at genetic testing, what does 
reflex testing look like in the early-stage setting  
and how does that compare to its use in the  
metastatic setting? 
BORDONI: [I’m] not convinced that comprehensive molecular 
testing is necessary yet in the early-stage patients, the 
totally resected. 

I think that the question is: What are we going to do with 
all those data? If there is a clinical trial open for patients with 
ALK fusions or translocations, I think that [it] is reasonable to 
ask for that specific test. The same for EGFR mutation because 
we can use osimertinib. [However,] for other abnormalities, 
genomic abnormalities, we’re not going to use the data. Those 
data are very dynamic. When the patient’s [tumor returns], the 
biology of the tumor probably is totally different. 

Reflex testing in my mind applies more to advanced disease 
than the early stage. Everybody that we resect with the intent 
to cure the patient will have ALK and EGFR done, [but not] 
comprehensive testing because there is no need. 

LANGER: This is a moving target. Reflex testing in the 
metastatic setting, I think should be routine, certainly for 
nonsquamous, regardless of smoking history, and by the same 
token, never smokers or people with minimal remote smoking 

history, regardless of histology. I think the time will come when 
reflex testing—that is, automatic assessment of PD-L1 and 
molecular markers without a separate order from the medical 
oncologist—will be routine. This is standard practice in breast 
cancer. The medical oncologist does not have to order ER 
[estrogen receptor] or PR [progesterone receptor] testing or 
HER2 status. The pathologist will do that automatically.

By the same token, in lung cancer, we have a dizzying array 
of potential molecular markers. They, too, should be assayed, 
and we shouldn’t have to ask for that, and of course, in the 
metastatic setting, PD-L1 is critical in determining the nature 
of our treatment, particularly in the absence of an identifiable 
molecular marker.

Well, that same strategy ultimately will be applied, I believe, 
to early stage. Right now, we can make a strong argument for 
EGFR. I suspect the next year or 2, an equally strong argument 
for PD-L1. The other molecular assays do not, at least as 
of August 2021, do not have an established role, but I can 
foresee their obtaining an established role over time.

The easiest thing to do, probably the default mechanism, 
is to do reflex testing on all our patients and not have a 
debate about it. From a practical standpoint, if an early-
stage patient does develop disease recurrence, I’d rather 
know their molecular profile at the time they get that disease 
recurrence, rather than searching out some additional 
tissue to biopsy, and then waiting another 2, 3, 4 weeks 
for the biopsy results. If we’ve already established their 
molecular profile and know their baseline PD-L1 status, we 
may be able to act fairly quickly at the time the disease has 
recurred, and we can always tailor or adjust our therapeutic 
recommendations as new information comes in. [Not 
having] those data makes therapeutic recommendations 
extraordinarily difficult.

LAZAR: I think that in early-stage lung cancer, as well as 
in late-stage lung cancers, reflexive testing can really do a 
great deal and save a great deal of time and provide a lot of 
information for the practitioner to help guide therapy or even 
whether to initiate it or not initiate it, but [reflex testing] has 
to be done in a cost-effective way. Any test that a practitioner 
orders has to change or guide therapy. It’s got to be done in 
such a way that it is actually guiding treatment or holding off 
on treatment because it won’t benefit the patient [otherwise]. 

OncLive®: What multidisciplinary elements are we 
looking at in terms of testing? Who is involved? Who 
touches this process?
BORDONI: In our program, it’s 2 ways. On 1 side, we have 
our thoracic multidisciplinary conference. There we have the 
thoracic surgeons, the medical oncologists, the radiation 
oncologists, the pulmonologists, radiologist, pathologists, 
etc. We discuss which patients may potentially be eligible or 
[whether] there is an indication for doing molecular testing. 

On the other side, we are now developing a molecular tumor 
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conference. [This is not only for patients with] lung cancer, 
but lung cancer happens to be 1 of the first 2 diseases that 
are going to be considered at the molecular tumor board. 
Everybody that has positive molecular testing will be discussed 
at the molecular tumor board. 

LANGER: I always joke that it takes a village to manage 
our patients. None of this can be done independently, and 
this village has to be in constant communication, and a 
multidisciplinary tumor board, or at least multidisciplinary 
communication, is probably one of the best ways to do this.

The typical patient that we see, particularly if they have 
early-stage disease and are resectable for cure, will be seen not 
just by the surgeon, but [also by] the radiation oncologist, the 
medical oncologist, the pulmonologist, and most importantly, a 
dedicated thoracic pathologist. There are at least 5 disciplines, 
if not more, that are typically involved in the management of 
these patients. No decision should be made independently. 

I’ve neglected to cite 1 other specialty, and of course, 
that’s radiology. You’re only as good as your radiologist. If 
you get a bogus reading or have inferior equipment to really 
assess these individuals, you may not be doing right by them. 
The workup is contingent on a baseline CT scan, and almost 
always, a baseline PET [positron emission tomography]  
scan. Some of the abnormalities are open to interpretation,  
but anything that looks abnormal needs to be addressed  
and appropriately biopsied before we consider individuals  
for surgery.

LAZAR: I truly enjoy the multidisciplinary approach to 
genetic testing because I think it should be a conversation 
and a dialogue, as opposed to just a swift decision. I think 
that there are pros and cons to all of these tests, and I think 
that some people will benefit from them and some people 
won’t. The experience right now is just being developed 
[by] the practitioners [who are] using this, so therefore, the 
conversation and the ability to share the experience with other 
people is really important at the beginning of any kind of new 
development such as this. 

OncLive®: Is there anything else from the workshop 
that you would like to emphasize or highlight?
BORDONI: One of the things that is clear is that we struggle 
treating patients with early-stage disease. We thought that we 
had it in black and white a long time ago, and now we know 
lung cancer is many different diseases with the same face 
but with different biology. [We need to] concentrate on this 
population of lung cancer patients and understand as soon 
as possible the biology of the tumor [and] how to allocate 
patients to the best possible treatment so we can benefit 
these patients. 

LANGER: I think it’s important to emphasize that we need 
to establish molecular paradigms, both within tissue, but also 
systemically. The technology is getting better and better. We 
can identify circulating tumor-free DNA in advanced disease, 
and I think we’re getting better at doing that in early-stage 
disease. That may not be just a marker for therapeutic 
decision-making but also a means of detecting early 
recurrence or minimal residual disease.

Someone can undergo resection [and if] they’ve got 
an assay that shows that [the] tumor may be lurking—the 
DNA from the tumor is still present 2, 3, [or] 4 weeks post 
resection, [then] that is an individual, unfortunately, that’s 
probably at very high risk for recurrence. There are a number 
of companies that are actually doing these sorts of assays.

LAZAR: I think there were a few points that came out of 
the dialogue. I thought it was really interesting to hear from 
the medical oncologists themselves that in a lot of institutions, 
they’re not even included in the early-stage lung cancer 
discussions [after] resection. I think [in my institution] we 
try to include them. I think that that’s important [in terms of] 
the multidisciplinary genetic discussions that we just had. In 
addition, I think [hearing about] the reflex testing that some 
of the other institutions are doing and their choices [was] very 
enlightening for me and something that I brought back to my 
own institution. Another point was the lack of data we really 
have regarding adjuvant therapy in early-stage cancer. ■
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