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Stay up to date with the latest 
developments in the management 
and treatment of patients with EGFR+ 
NSCLC with our expert summary from 
the ESMO Congress 2019 in Barcelona, 
Spain, 27 September to 1 October 2019.

Professor Suresh Ramalingam of the 
Winship Cancer Institute of Emory 
University reviews the most important 
emerging data presented at the 
ESMO Congress 2019 and discusses 
their potential impact for addressing  
real-life clinical unmet needs in 
patients with EGFR+ NSCLC.
 
The information in this activity is 

intended for oncologists and other 
healthcare professionals involved in 
the treatment of patients with NSCLC.

INTRODUCTION

• Recall significant data for  
third-generation EGFR TKIs in  
EGFR+ NSCLC 

• Recognize differences between  
the available EGFR TKIs in terms  
of efficacy and safety 

• Describe real-world evidence with 
third-generation EGFR TKIs and the 
issues surrounding them 

LEARNING OBJECTIVES

TOPICS DISCUSSED:

After watching this touchCONGRESS 
Webinar, you should be able to: 

• What are the key clinical data  
for EGFR TKIs that will inform  
daily practice? 

• Can we determine an optimal 
sequencing of treatment for 
patients with EGFR+ NSCLC? 

• How can we tailor care to  
the individual?
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ESMO CONGRESS 2019 – WHAT ARE THE KEY 
CLINICAL DATA FOR EGFR TKIs THAT WILL 
INFORM DAILY PRACTICE?

Focus on the different efficacy and safety profiles 
of third-generation agents, compared with first- 
and second-generation TKIs

Hello, I am Dr Suresh Ramalingam, from the Winship 
Cancer Institute of Emory University, in Atlanta, United 
States. Today I am here to discuss with you some of 
the important abstracts which were presented at the 
2019 ESMO Congress. My discussion will focus primarily 
on the management of patients with EGFR-mutated 
non-small cell lung cancer.

EGFR mutant lung cancer

As you are well aware, EGFR mutations are observed 
in approximately 15-40% of patients with advanced 
lung adenocarcinoma, the higher prevalence is seen 
in Asian populations, whereas the lower prevalence 
is seen in the Western population. For patients with 
EGFR mutations over the past several years we have 
learned; that EGFR tyrosine kinase inhibition is the 
optimal first-line therapy for metastatic disease. We 
have a slew of agents available for treatment in these 
patient populations, and we now refer to them as first 

generation, second generation and third generation 
agents. The first generation drugs are erlotinib and 
gefitinib which have been around for 15-17 years. The 
second generation are afatinib and dacomitinib have 
also been around for a few years, with dacomitinib 
being the most recent entrant into this space. In the 
third generation setting we only have one approved 
agent that is currently in routine clinical practice and 
that is osimertinib. So let’s talk about how we use these 
agents and how we can improve outcomes for our 
patients, specifically looking at the new studies which 
have been presented at this meeting.

First- and second-generation EGFR TKIs

When we look at the landscape of EGFR-mutated lung 
cancer, we have come a long way. The mutations 
were first described in the year 2004, at that time 
we were using the EGFR inhibitors in an unselected 
manner. Since the discovery of the mutations the field 
has quickly moved to only treating patients with exon 
19 and exon 21 mutation with the EGFR tyrosine kinase 
inhibitors. With this sort of approach we have seen high 
response rates, 50-60%, and the median progression 
free survival anywhere between 8 to 12 months with 
the first- and second-generation drugs. What is now 
a reality is that these agents are available across the 
world, which agent may be available in a specific part 
of the world may vary from one country or region to 
another, but patients should have access to these 
agents (see figure below).

Third-generation EGFR TKIs

The third-generation EGFR inhibitors, were primarily 
developed to overcome T790M-mediated resistance. 
We know that in patients who developed acquired 
resistance through T790M mechanism, osimertinib 
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has high response rates and is effective therapy. Now 
we have data that giving osimertinib in the front-line 
setting can delay the emergence of resistance and 
lead to improvement in overall survival. And that was 
accomplished through the FLAURA study.

Osimertinib vs. comparator EGFR-TKI as first-line 
treatment for EGFRm advanced NSCLC (FLAURA): 
Final overall survival analysis
S. Ramalingam

We presented the overall survival results of the FLAURA 
study at this congress. FLAURA study was designed to 
compare osimertinib to either erlotinib or gefitinib in 
the front-line setting. Now why we chose to do that 
is osimertinib has several advantages over the first- 
and second-generation drugs. Number 1, it is very 
selective with the EGFR-mutated receptor. Number 2, 
osimertinib can delay the emergence of resistance by 
completely blocking the T790M pathway in addition 
to blocking the exon 19 and 21 mutations. Number 
3, osimertinib gets into the brain, and therefore has 
activity against brain metastasis.

We know that patients with mutated EGFR lung 
cancer develop brain metastasis at a higher 
frequency compared to patients without an EGFR 

mutation. So having a drug that gets into the brain 
and acts against brain metastasis is particularly 
valuable.

For all these reasons, the FLAURA phase III trial was 
conducted, 556 patients were enrolled, we also did 
something important which is, patients in the control 
group who got erlotinib and gefitinib, were allowed to 
cross over, after progression, to receive osimertinib as 
a second-line therapy if they developed the T790M 
mutation. Primary endpoint was progression free 
survival and those results have already been published 
in the NEJM (New England Journal of Medicine). What 
we showed was that there was a statistically significant 
improvement in median progression free survival, 
from 10.2 months in the control group to 18.9 months in 
the osimertinib group, the hazard ratio was 0.46.

What we presented at this meeting was the survival 
results. We now have full maturity of the overall 
survival data at approximately 60%, the median follow 
up was close to 40 months. What we saw was the 
overall median overall survival was statistically and 
clinically superior for patients treated with osimertinib, 
the median survival was 38.6 months with osimertinib 
compared with 31.8 months in the control group, 
the P value was significant. This translates into an 
improvement in median survival by approximately 
6.8 months for patients treated with osimertinib. We 
also saw that there was a high degree of cross over in 
the control group. One point to keep in mind is nearly 
30% of patients in both groups of the study, were not 
able to receive any second-line therapy because 
their disease either progressed rapidly or they died 
before they had the opportunity to receive second-
line therapy. So for those 30% of the patients only one 
line of therapy was possible. Among the patients who 
were able to receive second-line therapy, in the control 
group nearly 47% were able to receive osimertinib 
upon cross over, and that reflects what we see in the 
real world, and it is noteworthy that despite the high 
degree of cross over the patients on the osimertinib 
first-line arm had a superior overall survival. Based on 
these results we can now conclude that osimertinib 
in the first-line therapy setting improves progression 
free survival improves overall survival and also has 
a favorable toxicity profile. Based on this, we believe 
that osimertinib would be the standard of care for first 
line therapy of EGFR-mutated lung cancer.

CTONG 1509: Phase III study of bevacizumab with 
or without erlotinib in untreated Chinese patients 
with advanced EGFR-mutated NSCLC
Q. Zhou

We also learnt new information about other studies 
related to EGFR inhibition in lung cancer, in the 
Chinese CTONG study, the combination of erlotinib 
and bevacizumab was compared to erlotinib alone, 
as first-line therapy. We have seen studies like this 
coming from Asia before.
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In this trial, the median PFS for the erlotinib and 
bevacizumab combination was approximately 18 
months, and the PFS for the erlotinib alone arm was 
approximately 11 months.

Again showing PFS benefit with bevacizumab erlotinib 
combination. We do not have the survival data yet, 
and we will eagerly await the results of those data.

JIPANG study: Randomized Phase III study of 
pemetrexed/cisplatin (PEM/Cis) versus vinorelbine/
cisplatin (VNR/Cis) for completely resected p-stage 
II-IIIA non-squamous non-small cell lung cancer 
(Ns-NSCLC): Outcomes based on EGFR mutation 
status
M. Tsuboi

Another study we learned about at this meeting, 
was regarding the use of adjuvant chemotherapy 

in EGFR-mutated patients. The JIPANG trial, was 
presented at the ASCO 2019 meeting, it specifically 
asked the question of which chemotherapy regime is 
optimal for adjuvant treatment of surgically resected 
early stage non-small cell lung cancer. It compared 
cisplatin and pemetrexed to cisplatin and vinorelbine. 
At this meeting the investigators reported data based 
on EGFR mutation status.

What they showed was that for patients with EGFR 
mutation-positive disease, who had surgery, the 
adjuvant chemotherapy regimen of cisplatin and 
vinorelbine appeared to have better outcomes. 
Whereas patients without a EGFR mutation, appear to 
have better outcomes on cisplatin and pemetrexed. 
These results at this point should be taken as a useful 
addition to our knowledge base, I don’t believe that 
it will change my practice at this time, until we see 
some additional confirmatory analysis, as this was 
not the primary question of the trial.

Phase II study of osimertinib in NSCLC patients 
with EGFR exon 20 insertion mutation: A 
multicenter trial of the Korean Cancer Study 
Group (LU17-19)
T.M. Kim

And finally, one abstract that looked at the role of 
osimertinib in exon 20 insertion mutations was also 
reported here, as you know exon 20 insertion mutations 
are a rare minority of EGFR mutations accounting for 
perhaps 3-5% of all EGFR mutations. This group of 
patients do not respond very well to first- and second-
generation TKIs. We saw data with osimertinib, in this 
set of patients, at this meeting, osimertinib was given 
80mg per day.

This was a phase II single-arm trial. What the 
investigators from Korea reported is, that there were 
no objective responses, though a handful of patients 
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had stable disease. At this point, I would say this is still 
a topic for research study, I would not use osimertinib 
for an exon 20 insertion mutated patient for routine 
clinical practice.

Implications for practice

So taken together when we look at the data presented 
at this meeting, with regard to EGFR inhibition, what I 
would say is for front-line therapy for EGFR mutated 
patients, based on the results of the FLAURA study 
osimertinib 80mg per day has emerged as the 
optimal therapy with results in improvement in PFS, 
overall survival and has a safer toxicity profile.

ESMO CONGRESS 2019 – CAN WE DETERMINE 
AN OPTIMAL SEQUENCING OF TREATMENT FOR 
PATIENTS WITH EGFR+ NSCLC?

Focus on third-generation EGFR TKIs with or 
without earlier-generation agents

Let us now talk about an important clinical question, 
which is, what is the best way to sequence the 
available EGFR inhibitors. In the aftermath of FLAURA 
study. We know that osimertinib is likely to become 

front-line therapy in parts of the world where it is not, 
in the United States osimertinib is already preferred 
front-line therapy agent.

EGFR TKI sequencing

Now some have made the case, why not give a first- 
or second-generation drug first and then wait until 
the patient develops disease progression, and if they 
have T790 you go ahead and give them osimertinib 
and this way you get the best of both worlds, and 
they have made the case for sequencing first/second 
followed by a third for a patient with EGFR mutation. 
So let’s examine some of the data that are available 
to help us determine which is the best way to go.

NCCN Guidelines – August 2019

The first point I would like to make is that the NCCN 
guidelines already recommend, osimertinib as 
the preferred front-line therapy for a patient with 
metastatic non-small cell lung cancer, that has an 
EGFR exon 19 or 21 mutation.

If a patient received a front-line therapy with a first- 
or second-generation drug, and developed disease 
progression, the NCCN guidelines recommend testing 
for T790 in plasma or tumour or both sometimes, and 
if they have T790M mutation recommends osimertinib 
use.
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Effectiveness of sequencing TKIs in patients with 
EGFR mutation-positive non-small cell lung 
cancer (NSCLC): A French national medical-
administrative claim database analysis
N. Girard

Now let’s go back to the FLAURA study, I showed 
you that the median overall survival was improved 
with osimertinib compared to erlotinib or gefitinib, 
in the front-line setting, by a median of 6.8 months. 
In the FLAURA study, nearly 30% of the patients on 
both groups of the trial were not able to receive 
any subsequent therapy, so for those patients in the 
control group if you were one of the 30% there is no 
opportunity to receive second-line therapy, and the 
degree of crossover we saw among the patients who 
received second-line therapy in the control group 

was comparable to the real world, with 47% of the 
patients receiving osimertinib.

So in the FLAURA trial, patients in the control group in 
effect received sequencing where they got erlotinib 
or gefitinib first and when they progressed if they had 
T790M in 31% of the overall population 47% of those who 
got some therapy received crossover osimertinib. And 
despite the crossover their survival did not catch up 
to the front-line osimertinib group. We also saw some 
real-world evidence that helps us get some more 
clarity on this issue. Dr Girard and colleagues reported 
French national data this is looking at information the 
real world setting they looked at patients who got 
first-line therapy with a first- or second-generation 
EGFR inhibitor and subsequently went on to receive 
osimertinib. So they had about 575 patients in this 
data set.

And when they look at the outcomes for these patients, 
the median PFS with the first line EGFR TKI was about 13 
months, and the median PFS second line osimertinib 
was about 11 months. And the median survival in this 
group of patients was 37 months, we have to keep in 
mind that this data set only looked at patients who are 
able to get first-line and second-line therapy, thereby 
showing that sequencing resulted in a median overall 
survival of 37 months.

Now this has value in many ways, one is, even in 
the best case scenario patients get first-line and 
second-line and the median survival is only 37 
months, now we know that nearly two thirds of the 
patients will not get second-line therapy, either 
because their disease progressed rapidly or they 
do not have have a T790M mutation. So this is very 
important information and another reason why using 
osimertinib front line might be more advantageous  
strategy.
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Treatment patterns of EGFR mt+ NSCLC IV pts: 
Real-world data of the NOWEL network
J. Roeper

We also saw another trial that looked at this sequencing 
approach. This was again looking at real world data 
they had screened about 1200 odd patients, they had 
145 patients with EGFR mutations, and these patients 
had received EGFR TKI therapy.

Now in patients who received first-line therapy with an 
earlier generation TKI, then received a third-generation 
TKI, they noted that the median overall survival was 48 
months. However only approximately 1 out of 4 or 1 out 
of 5 patients in the data set, received both first-line and 
second-line EGFR inhibition. For patients who received 
only one line of EGFR TKI therapy the median overall 
survival was only about 25 months. So this again tells 
you, that if the particular patient falls into the category 
of those who are able to receive second-line osimertinib 
their outcomes were better, but for the majority of 
the patients only one line of therapy was feasible and 
patients who did not receive second-line therapy, 
did not do so, because they either had rapid disease 
progression, they died, or they did not have optimal 
testing to see if their tumours developed T790M or not.

Implications for practice

So taking all these things together, I still go back to 
the point, is that 1 out of 3 patients will not be able 
to receive any second-line therapy after they get 
front-line EGFR inhibitors. For at least that reason 
it is important that we give the best drug first, if 
we don’t give the best drug first and try to hold off 
on it, then is almost a 2 out of 3 chance that, that 
particular patient will not be able to receive second-
line osimertinib, and that is because not every 
patient is going to develop T790M and not every 
patient is going to see second-line therapy, so for 
those reasons the treatment paradigm right now 
has moved forward to using your most effective 
drug which is osimertinib based on the results of the 
FLAURA study for front-line therapy of EGFR-mutated 
non-small cell lung cancer.

ESMO CONGRESS 2019 – HOW CAN WE TAILOR 
CARE TO THE INDIVIDUAL?

Focus on biomarkers in EGFR+ NSCLC

Now let us review some of the biomarker related 
information that we learnt regarding EGFR-mutated 
patients at this ESMO congress.

Biomarkers for EGFR+ NSCLC

We know that plasma can be used to detect EGFR 
mutations, and in fact plasma detected ctDNA 
mutations are actionable for making treatment 
decisions in the United States if you see exon 19 or exon 
21 mutations within plasma that alone is the basis for 
treating the patient with an EGFR inhibitor. We have 
seen data from multiple studies that confirm that if 
you don’t detect it within tissue, but you see it in plasma 
and make the decision to treat the patient with EGFR TKI 
the outcomes are just as good as compared to when 
you have tissue-based diagnosis. This is particularly 
relevant in detecting T790M mutations. When patients 
get a first- of second-generation EGFR inhibitor and 
develop disease progression we rely primarily on 
plasma samples, and if the plasma samples are 
positive for T790 you can start second line osimertinib 
for those patients. If plasma is negative then we still 
suggest going to a tissue biopsy so you detect every 
single T790M wherever possible.
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Despite this technology being available in some 
parts of the world detection of EGFR mutations is still 
not done in every patient with lung cancer because 
of various barriers. So it is critically important that 
we understand these barriers and address them so 
that every patient with an EGFR mutation has the 
opportunity to receive appropriate therapy.

Longitudinal circulating tumour DNA (ctDNA) 
monitoring for early detection of disease 
progression and resistance in advanced NSCLC 
in FLAURA
J.E. Grey

From the FLAURA study, we learned some data about 
using plasma DNA to detect resistance in patients 
being treated with EGFR inhibition. The FLAURA study 
had a serial collection of blood samples in patients to 
see if you can monitor what is happening to the cDNA 
specifically relevant to the EGFR mutation. To see, A. 
what happens when you start somebody on EGFR 
TKI therapy, and B. can you detect the emergence 
of resistance before they show up on the scans as 
progressive disease.

The answer to that is they are both helpful. We have 
shown at ASCO 2019 that for patients which of whom 
you can detect ctDNA EGFR mutations at baseline, if 
you follow them through the course of EGFR inhibition, 
in almost 55% of the patients by 6 weeks you no longer 
see the EGFR mutation which represents a response 
to therapy. Now if you follow them subsequently, can 
you look for emergence or reemergence of these 
mutations to see when the disease has gone and 
progressed. That was the subject of an abstract 
presented by Dr Grey and colleagues at this meeting. 
And what she showed was that you can in fact detect 

resistance earlier in blood before it shows up on the 
scans the average time by which you can detect 
resistance varies 2 and 3 months and you can also 
detect the resistance mutation in this subset of 
patients C797S is one of the resistance pathways 
when patients get osimertinib therapy that can also 
be detected early approximately 1 to 1 and a half 
months before the scans show disease progression. 
What these data tell us, is that plasma can be a useful 
tool, but I would urge caution in making treatment 
decisions based on what you see in resistance in the 
plasma. What am I going to do if the plasma shows a 
resistance mutation but the patient is clinically doing 
well, in that situation I would still continue the patient 
on existing therapy and start making plans in the 
back of my mind, what am I going to do when the 
resistance happens but I would not change therapy 
just based on plasma information.

Differential expression of B7-H4, VISTA, B7-H6, 
HHLA2, IDO-1, PD-L1 and CD8 in EGFR mutant and 
wild-type lung adenocarcinoma
S. Yu

We also are learning more about the immune 
microenvironment in patients with EGFR-mutated 
lung cancer. We know that immune checkpoint 
inhibitors like PD-1 or PD-L1 antibodies do not work well 
for EGFR-mutated patients. In fact the response rate 
with PD-1 monotherapy, in EGFR-mutated patients is 
less than 5%, and that’s why we don’t recommend 
PD-1 inhibition for an EGFR-mutated patient. Even if the 
patient has 100% PD-L1 expression, for a patient with 
EGFR-mutated lung cancer first-line therapy should 
be an EGFR inhibitor. At this meeting, we saw some 
data that helps us understand what is the immune 
microenvironment for an EGFR-mutated tumor.

This was a study looking at tumour samples from 
surgically resected patients with non-small cell 
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lung cancer. They had about 230 patients with lung 
adenocarcinoma, and specifically they looked at 
various markers that talk about various checkpoints 
within the immune microenvironment. They looked 
at T-cells they looked at a new pathway called B7-
H4 protein, and they showed that in EGFR-mutated 
patients B7-H4 expression was higher in patients with 
wild-type tumour, B7-H4 protein was lower, and this 
study suggested that B7-H4 could be a target for 
patients with EGFR-mutated disease.

What we can say is that EGFR-mutated disease in 
general have lower mutation burden and the tumours 
tend to be genetically somewhat simpler, compared 
to patients with tobacco-related lung cancers 
and that could be a reason that their immune 
microenvironment is not as primed to respond to PD-1 
or PD-L1 inhibition at this point.

Frequency of epidermal growth factor receptor 
(EGFR) mutations in stage IB–IIIA EGFR mutation 
positive non-small cell lung cancer (NSCLC) after 
complete tumour resection
M. Tsuboi

We also saw some data looking at how common 
are EGFR mutations in early stage lung cancer. 
We know for patients for surgically resected lung 
cancer, adjuvant chemotherapy is recommended 
if patients are node positive or have larger than 
4 cm tumours. There is a randomised clinical trial 
that is ongoing to look at EGFR inhibition as adjuvant 
therapy this trial is referred to as the ADORA trial, 
where patients with surgically resected lung cancer 
get adjuvant chemotherapy and are randomised to 
receive osimertinib or not based on presence of EGFR 
mutation, so the randomisation happens only for 
patients with EGFR-mutated disease. At this meeting 
we saw some of the biomarker EGFR mutation 
prevalence data from the ADORA trial. What we 

heard was that there was a relatively high proportion 
of EGFR-mutated patients among the early stage 
disease, the prevalence was approximately 45% in 
this patient population.

Now this was enriched for Asian patients which 
could explain why there is a higher prevalence of 
EGFR mutation. Regardless this study has completed 
accrual and we hope to see the results in the upcoming 
years, and hopefully this study will help us understand 
whether EGFR inhibition can help us to cure patients 
with early stage non-small cell lung cancer.

Impact of ramucirumab (RAM) + erlotinib (ERL) 
on EGFR mutations in circulating tumour DNA – 
The 1st report of a biomarker study in Japanese 
patients from RELAY: Global Phase III study of ERL 
+ RAM or placebo (PL) in 1L metastatic NSCLC with 
EGFR activating mutations
K. Nishio

We also learnt about the results of the RELAY study, 
which compared the combination of erlotinib and 
ramucirumab, to erlotinib alone. Ramucirumab is a 
VEGFR2 monoclonal antibody, and in this trial we have 
seen that the median PFS was improved for patients 
treated with ramucirumab and erlotinib. This study 
did not allow for patients with brain metastasis so it 
was an enriched group for patients with slightly better 
prognosis compared to the FLAURA trial.

At this meeting, the investigator supported the 
T790M resistance data for patients in the RELAY trial, 
and what we learnt was that both arms of the study 
had comparable prevalence or incidence of T790M 
mutation at the time the patients developed acquired 
resistance to front-line therapy, and the case here is 
that at the time of acquired resistance patients who 
have T790M will subsequently be able to receive 
osimertinib.
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Implications for practice

So a lot of exciting developments with EGFR-mutated 
landscape at this meeting, the biggest news coming 

out is the FLAURA study which showed improvement 
in overall survival for osimertinib. It is noteworthy 
that this the first time and FLAURA is the first study 
where one EGFR inhibitor or any TKI has been shown 
to be superior to another TKI by demonstrating a 
survival advantage in all of oncology landscape so 
we are excited about the results of the FLAURA study, 
we are excited that this will be a new milestone for 
our patients with EGFR-mutated lung cancer and 
we hope to see how we can build on the benefits 
gained with osimertinib by developing novel 
combination approaches that can help us to take 
the treatment of EGFR-mutated patients to the next  
higher level. ❒
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