The

n e w e ng l a n d j o u r na l

of

m e dic i n e

Original Article

Overall Survival with Osimertinib in Untreated,
EGFR-Mutated Advanced NSCLC
S.S. Ramalingam, J. Vansteenkiste, D. Planchard, B.C. Cho, J.E. Gray, Y. Ohe,
C. Zhou, T. Reungwetwattana, Y. Cheng, B. Chewaskulyong, R. Shah, M. Cobo,
K.H. Lee, P. Cheema, M. Tiseo, T. John, M.-C. Lin, F. Imamura, T. Kurata,
A. Todd, R. Hodge, M. Saggese, Y. Rukazenkov, and J.-C. Soria,
for the FLAURA Investigators*

A BS T R AC T
BACKGROUND

Osimertinib is a third-generation, irreversible tyrosine kinase inhibitor of the epidermal growth factor receptor (EGFR-TKI) that selectively inhibits both EGFR-TKI–
sensitizing and EGFR T790M resistance mutations. A phase 3 trial compared firstline osimertinib with other EGFR-TKIs in patients with EGFR mutation–positive
advanced non–small-cell lung cancer (NSCLC). The trial showed longer progressionfree survival with osimertinib than with the comparator EGFR-TKIs (hazard ratio for
disease progression or death, 0.46). Data from the final analysis of overall survival have not been reported.

The authors’ full names, academic degrees, and affiliations are listed in the Appendix. Address reprint requests to Dr.
Ramalingam at the Winship Cancer Institute of Emory University, 1365 Clifton Rd.,
Atlanta, GA 30322, or at ssramal@emory
.edu.

METHODS

This article was published on November
21, 2019, and updated on December 4,
2019, at NEJM.org.

In this trial, we randomly assigned 556 patients with previously untreated advanced
NSCLC with an EGFR mutation (exon 19 deletion or L858R allele) in a 1:1 ratio to receive either osimertinib (80 mg once daily) or one of two other EGFR-TKIs (gefitinib
at a dose of 250 mg once daily or erlotinib at a dose of 150 mg once daily, with patients
receiving these drugs combined in a single comparator group). Overall survival
was a secondary end point.

*A complete list of the investigators in the
FLAURA trial is provided in the Supplementary Appendix, available at NEJM.org.
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RESULTS

The median overall survival was 38.6 months (95% confidence interval [CI], 34.5 to
41.8) in the osimertinib group and 31.8 months (95% CI, 26.6 to 36.0) in the comparator group (hazard ratio for death, 0.80; 95.05% CI, 0.64 to 1.00; P = 0.046). At
3 years, 79 of 279 patients (28%) in the osimertinib group and 26 of 277 (9%) in the
comparator group were continuing to receive a trial regimen; the median exposure
was 20.7 months and 11.5 months, respectively. Adverse events of grade 3 or higher
were reported in 42% of the patients in the osimertinib group and in 47% of those
in the comparator group.
CONCLUSIONS

Among patients with previously untreated advanced NSCLC with an EGFR mutation,
those who received osimertinib had longer overall survival than those who received
a comparator EGFR-TKI. The safety profile for osimertinib was similar to that of the
comparator EGFR-TKIs, despite a longer duration of exposure in the osimertinib
group. (Funded by AstraZeneca; FLAURA ClinicalTrials.gov number, NCT02296125.)
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n patients with advanced or metastatic non–small-cell lung cancer (NSCLC)
with mutations in the gene encoding epidermal growth factor receptor (EGFR) that are sensitive to tyrosine kinase inhibitors (TKIs) (exon 19
deletions or L858R point mutations), guidelines
recommend treatment with an EGFR-TKI.1-4 The
clinical practice guidelines of the National Comprehensive Cancer Network recommend osimertinib as the preferred EGFR-TKI option for firstline treatment in such patients.4
Osimertinib is a third-generation, irreversible,
oral EGFR-TKI that selectively inhibits both EGFRTKI–sensitizing and EGFR p.Thr790Met (T790M)
resistance mutations and has shown efficacy in
patients with NSCLC who have central nervous
system (CNS) metastases.5-9 The FLAURA trial was
a double-blind, phase 3 trial involving patients
with previously untreated advanced NSCLC with
EGFR mutations that compared the efficacy and
safety of osimertinib with that of two other EGFRTKIs, gefitinib or erlotinib (with both drugs included in the comparator group).9
The primary analysis (data cutoff on June 12,
2017) showed significantly longer progressionfree survival with the osimertinib regimen than
with the comparator regimen (median duration,
18.9 months vs. 10.2 months; hazard ratio for disease progression or death, 0.46; P<0.001). At the
time of the primary analysis, overall survival data
were immature (data maturity, 25%) but showed
a trend toward longer overall survival with osimertinib (hazard ratio for death, 0.63; P = 0.007).9 The
safety profile of osimertinib was similar to that
of the comparator EGFR-TKIs, and the rates of serious adverse events were lower with osimertinib.9
On the basis of these efficacy and safety data, the
indication for osimertinib was extended to include
first-line treatment in patients with advanced
NSCLC whose tumors have sensitizing EGFR mutations.10,11 Here, we report the results of the
planned final analysis of overall survival.

Me thods
Patients

Full details regarding the FLAURA trial have been
published previously9 and are provided in the
trial protocol, available with the full text of this
article at NEJM.org. In brief, eligible patients were
18 years of age or older (20 years or older in Japan),
had locally advanced or metastatic NSCLC with
42
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an EGFR mutation (exon 19 deletion or L858R),
had not previously received treatment for advanced
disease, and were eligible to receive first-line treatment with gefitinib or erlotinib. Patients with
known or suspected CNS metastases were eligible to participate if their condition was neurologically stable.
Trial Oversight

The trial was conducted in accordance with the
provisions of the Declaration of Helsinki, Good
Clinical Practice guidelines (as defined by the International Conference on Harmonisation), applicable regulatory requirements, and the policy
on bioethics and human biologic samples of the
trial sponsor, AstraZeneca. All the patients provided written informed consent.
The trial was funded by the sponsor and was
designed by the principal investigators (first and
last authors) and the sponsor. The sponsor was
responsible for the collection and analysis of the
data and had a role in data interpretation. All the
authors had full access to all the data. The first
draft of the manuscript was written by the first
and last authors, with medical-writing support
funded by the sponsor; all the authors reviewed
the manuscript before it was submitted for publication. The authors vouch for the completeness
and accuracy of the data and for the adherence
of the trial to the protocol.
Trial Design and Treatment

In this double-blind, phase 3 trial, patients were
stratified according to EGFR mutational status
(exon 19 deletion or L858R) and race (Asian or
non-Asian) and were randomly assigned in a 1:1
ratio to receive either oral osimertinib (at a dose
of 80 mg once daily) or a comparator oral EGFRTKI (gefitinib at a dose of 250 mg once daily or
erlotinib at a dose of 150 mg once daily) until
disease progression, unacceptable toxicity, or
withdrawal of consent. Patients in the comparator group (a combination of those who received
either gefitinib or erlotinib) were eligible for
crossover to open-label osimertinib after disease
progression had been objectively confirmed on
blinded independent central review (or by investigator assessment if disease progression occurred
after the primary data cutoff) and after postprogression documentation of the presence of a
T790M resistance mutation on local or central
testing.
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End Point

Overall survival was a key secondary end point
in the trial. According to the protocol, after the
analysis of the primary end point of progressionfree survival had been performed (data cutoff,
June 12, 2017), central collection of progression
events, defined according to the Response Evaluation Criteria in Solid Tumors, version 1.1, was
stopped.
Trial Assessments

After the primary data cutoff, tumor assessments
were performed in accordance with clinical practice, and scans were no longer centrally collected.
Assessments for survival were made every 6 weeks
after objective disease progression up to the time
of the final analysis of overall survival. Overall
survival was defined as time from randomization
until death from any cause. Adverse events were
graded with the use of the National Cancer Institute Common Terminology Criteria for Adverse
Events, version 4.0.

for the final analysis of overall survival. A 95.05%
confidence interval for the final analysis of the
hazard ratio for overall survival was calculated
because of the remaining alpha of 0.0495 after
the interim analysis. All other confidence intervals are reported as 95%, since all P values reported for overall survival are nominal and not
part of the multiple-testing strategy. The data
cutoff for the final analysis was June 25, 2019.
We used a Cox proportional-hazards model to
analyze overall survival in predefined subgroups.
There had to be at least 20 deaths in a subgroup
for it to be included in the analysis. In the subgroup analysis, all hazard ratios and 95% confidence intervals were adjusted for trial group, subgroup, and a treatment-by-subgroup interaction
term for each subgroup. Additional details regarding the statistical analysis are provided in the
Supplementary Appendix, available at NEJM.org.

R e sult s
Patients and Treatment

Statistical Analysis

The final analysis of overall survival was planned
after approximately 318 deaths had occurred in
the full analysis set. We used the Kaplan–Meier
method with a log-rank test, stratified according
to race (Asian vs. non-Asian) and mutational status
(exon 19 deletion vs. L858R), to compare overall
survival in the two groups; the Breslow approach
was used to handle tied events. The hazard ratio
and confidence interval were obtained directly
from a stratified log-rank test.12 Data from patients
who had not died at the time of the analysis were
censored on the basis of the last recorded date that
the patient was known to be alive.
We calculated that the trial would have a
power of 72% to determine a hazard ratio of less
than 0.75 (indicating a longer duration of median
overall survival, from 25.0 to 33.3 months) with
a two-sided significance level of 0.05. The Lan–
DeMets approach that approximates the O’Brien–
Fleming spending function was used to maintain
an overall two-sided 5% type I error rate across
the interim and final analyses of overall survival.
The P value that was observed at the interim analysis of overall survival was not significant. This
finding did not preclude further planned testing
of overall survival, and according to the Lan–
DeMets approach, a two-sided P value of 0.0495
was considered to indicate statistical significance
n engl j med 382;1

From December 2014 through March 2016, a
total of 556 patients underwent randomization
(279 to receive osimertinib and 277 to receive a
comparator EGFR-TKI) and received at least one
dose of a trial drug. In the comparator group, 183
patients (66%) received gefitinib and 94 patients
(34%) received erlotinib as their assigned treatment. The demographic characteristics of the patients at baseline have been reported previously.9
The enrollment and outcomes in the two groups
are presented in Figure S1 in the Supplementary
Appendix.
At the time of the data cutoff, the median
duration of treatment exposure was 20.7 months
(range, 0.1 to 49.8) in the osimertinib group and
11.5 months (range, 0.0 to 50.6) in the comparator group. The number of patients who were
continuing to receive the assigned trial drug at
the time of the data cutoff was 61 (22%) in the
osimertinib group and 13 (5%) in the comparator
group.
Efficacy

At the time of data cutoff, 321 deaths had occurred
(58% maturity), representing the planned number of events and maturity. All the patients had
the opportunity to have a follow-up of 39 months;
the median duration of follow-up for overall survival was 35.8 months in the osimertinib group
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Figure 1. Overall Survival.
Shown is the Kaplan–Meier estimate of overall survival in the full analysis set. Censored data are indicated by tick
marks. Data from patients who had not died at the time of the analysis were censored on the basis of the last recorded date on which the patient was known to be alive. CI denotes confidence interval, and EGFR-TKI tyrosine
kinase inhibitor of epidermal growth factor receptor.

and 27.0 months in the comparator group. The
median overall survival was 38.6 months (95%
confidence interval [CI], 34.5 to 41.8) in the
osimertinib group and 31.8 months (95% CI, 26.6
to 36.0) in the comparator group (hazard ratio for
death, 0.80; 95.05% CI, 0.64 to 1.00; P = 0.046)
Table 1. Overall Survival and Continuation of First-Line Trial Drug.*
Osimertinib
(N = 279)

Comparator EGFR-TKI
(N = 277)

At 12 mo

89 (85–92)

83 (77–87)

At 24 mo

74 (69–79)

59 (53–65)

At 36 mo

54 (48–60)

44 (38–50)

At 12 mo

194 (70)

131 (47)

At 24 mo

118 (42)

45 (16)

At 36 mo

78 (28)

26 (9)

Variable
Overall survival — % (95% CI)

Patients continuing to receive firstline trial drug — no. (%)

Subsequent Therapies

*	In the comparator group, patients received one of two tyrosine kinase inhibitors of epidermal growth factor receptor (EGFR-TKI): gefitinib or erlotinib.
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(Fig. 1). Survival rates and the number of patients
continuing to receive the first-line trial drug were
consistently higher in the osimertinib group than
in the comparator group at months 12, 24, and
36 (Table 1).
The overall survival benefit with osimertinib
as compared with the comparator EGFR-TKIs was
consistent across most predefined subgroups, with
varying magnitude of benefit (Fig. 2). The confidence intervals were overlapping within and across
all subgroups. The largest numerical betweengroup differences in the hazard ratios for overall
survival were observed between Asian and nonAsian patients. The Kaplan–Meier estimates for
the subgroup comparison between Asian and nonAsian patients and between mutational status
(exon 19 deletion vs. L858R) are provided in
Figure S2.
In total, 133 patients (48%) in the osimertinib
group and 180 (65%) in the comparator group
started a first subsequent anticancer therapy after
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Subgroup

No. of Patients

Overall
Sex
Male
Female
Age
<65 yr
≥65 yr
Race
Asian
Non-Asian
Smoking history
Yes
No
CNS metastases at trial entry
Yes
No
WHO performance status
0
1
EGFR mutation at randomization
Exon 19 deletion
L858R
EGFR mutation detected by DNA in blood
Positive
Negative
Centrally confirmed EGFR mutation
Positive
Negative

Hazard Ratio (95% CI)

556

0.79 (0.63–0.98)

206
350

0.79 (0.55–1.14)
0.79 (0.60–1.04)

298
258

0.72 (0.54–0.97)
0.87 (0.63–1.22)

347
209

1.00 (0.75–1.32)
0.54 (0.38–0.77)

199
357

0.70 (0.49–1.00)
0.85 (0.64–1.12)

116
440

0.83 (0.53–1.30)
0.79 (0.61–1.01)

228
327

0.93 (0.63–1.37)
0.70 (0.54–0.91)

349
207

0.68 (0.51–0.90)
1.00 (0.71–1.40)

359
124

0.77 (0.60–0.99)
0.72 (0.37–1.36)

500
6

0.75 (0.60–0.95)
NC (NC–NC)
0.10

0.2 0.3 0.4 0.6

Osimertinib Better

1.0

2.0

10.0

Comparator EGFR-TKI
Better

Figure 2. Subgroup Analyses of Overall Survival.
Shown is a forest plot of the subgroup analyses, which were performed with the use of a Cox proportional-hazards
model that included the trial group, the subgroup covariate of interest, and the treatment-by-subgroup interaction.
A hazard ratio of less than 1.00 indicates a lower risk of death with osimertinib than with the comparator EGFR-TKI.
The overall population analyses were performed with the use of both a log-rank test stratified according to the EGFR
mutational status and race and an unstratified Cox proportional-hazards model. The unstratified model was used to
analyze the subgroups. If there were fewer than 20 events in a subgroup, the subgroup analysis was not performed.
The EGFR mutational status at randomization was determined on local or central testing. Data were missing for 1 patient regarding World Health Organization (WHO) performance status and for 73 patients regarding the detection of the
EGFR mutation in circulating tumor DNA. CNS denotes central nervous system, and NC could not be calculated.

the discontinuation of the assigned treatment. Of
these patients, 85 of 180 (47%) in the comparator group received osimertinib as the first subsequent therapy (Fig. 3A); these patients made
up 31% of the 277 who had been assigned to the
comparator group. Among all the patients who
underwent randomization, the number of those
who received a second subsequent therapy was
72 of 279 (26%) in the osimertinib group and 92
of 277 (33%) in the comparator group. Among
the patients who received a first subsequent therapy, the number of those who received a second
n engl j med 382;1

subsequent therapy was 72 of 133 (54%) in the
osimertinib group and 92 of 180 (51%) in the
comparator group (Fig. 3B). (Additional data regarding the time until the first and second subsequent therapies or death and the subsequent
therapies received are provided in the Results section in the Supplementary Appendix and in Fig. S3
and Tables S3 and S4.)
Safety

In the analysis of overall survival, the safety profile of osimertinib was consistent with the safety
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Figure 3. Summary of First and Second Subsequent Therapies Received.
Shown are bar plots illustrating the percentage of patients who received a first subsequent therapy (FST) (Panel A)
and a second subsequent therapy (SST) (Panel B) after the discontinuation of their assigned treatment. The linked
bar plot shows the type of therapy that the patients subsequently received. “Other” therapy refers to a treatment
that did not include either chemotherapy or an EGFR-TKI. The majority of patients who underwent cytotoxic chemotherapy received a platinum-based chemotherapy regimen. Percentages may not total 100 because of rounding.

profile in the primary analysis. Overall, 98% of
the patients in the two trial groups had at least
one adverse event (Table 2). Adverse events that
were deemed to be possibly related to the trial drug
are listed in Table S5. Adverse events of grade 3 or
higher were reported in 42% of the patients in the
osimertinib group and in 47% of those in the comparator group (Table S6). Serious adverse events
were reported in 27% of the patients in each trial
group (Table S7). A decrease in the ejection fraction was reported in 13 patients (5%) in the
osimertinib group and in 5 (2%) in the comparator group, with no associated symptoms reported.
QT prolongation on electrocardiography was reported in 28 patients (10%) in the osimertinib
group and in 12 patients (4%) in the comparator
46
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group. There were no new reports of interstitial
lung disease, which was reported in 6 patients
(2%) in the osimertinib group and in 4 (1%) in
the comparator group, or of pneumonitis, which
was reported in 5 (2%) and 2 (1%), respectively.9
Fatal adverse events were reported in 9 patients
(3%) in the osimertinib group and in 10 (4%) in
the comparator group. None of the deaths in the
osimertinib group and 2 in the comparator group
were deemed by investigators to be treatmentrelated.
In the osimertinib group, dose interruptions
occurred in 120 patients (43%), dose reductions
in 14 (5%), and permanent discontinuation of
treatment because of adverse events in 41 (15%); in
the comparator group, the corresponding num-
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Table 2. Adverse Events.*
Osimertinib
(N = 279)

Adverse Event
Any Grade

Grade 1

Comparator EGFR-TKI
(N = 277)

Grade 2

Grade 3

Any Grade

Grade 1

Grade 2

Grade 3

number of patients (percent)
Diarrhea

167 (60)

119 (43)

41 (15)

7 (3)

162 (58)

118 (43)

35 (13)

7 (3)

Rash or acne†

164 (59)

132 (47)

29 (10)

3 (1)

219 (79)

111 (40)

88 (32)

20 (7)

Nail effects†

108 (39)

61 (22)

45 (16)

2 (1)

95 (34)

58 (21)

35 (13)

2 (1)

Dry skin†

106 (38)

89 (32)

16 (6)

1 (<1)

102 (37)

78 (28)

21 (8)

3 (1)

Stomatitis

82 (29)

66 (24)

14 (5)

1 (<1)

60 (22)

51 (18)

8 (3)

1 (<1)

Decreased appetite

66 (24)

32 (11)

27 (10)

7 (3)

58 (21)

29 (10)

24 (9)

5 (2)

Cough

60 (22)

42 (15)

18 (6)

0

50 (18)

33 (12)

17 (6)

0

Nausea

55 (20)

37 (13)

18 (6)

0

55 (20)

31 (11)

23 (8)

0

Constipation

51 (18)

42 (15)

9 (3)

0

39 (14)

29 (10)

10 (4)

0

Pruritus

50 (18)

41 (15)

8 (3)

1 (<1)

44 (16)

30 (11)

14 (5)

0

Renal symptoms‡

50 (18)

32 (11)

13 (5)

3 (1)

32 (12)

24 (9)

7 (3)

1 (<1)

Fatigue

45 (16)

25 (9)

17 (6)

3 (1)

35 (13)

23 (8)

10 (4)

2 (1)

Anemia

44 (16)

22 (8)

15 (5)

7 (3)

27 (10)

19 (7)

5 (2)

3 (1)

Dyspnea

42 (15)

28 (10)

12 (4)

2 (1)

22 (8)

10 (4)

9 (3)

3 (1)

Vomiting

41 (15)

32 (11)

9 (3)

0

32 (12)

24 (9)

4 (1)

4 (1)

Headache

39 (14)

29 (10)

8 (3)

2 (1)

25 (9)

17 (6)

8 (3)

0

Back pain

36 (13)

22 (8)

14 (5)

0

29 (10)

15 (5)

14 (5)

0

Upper respiratory tract infection

36 (13)

20 (7)

16 (6)

0

23 (8)

12 (4)

11 (4)

0

Pyrexia

32 (11)

28 (10)

4 (1)

0

12 (4)

9 (3)

2 (1)

1 (<1)

Insomnia

31 (11)

23 (8)

8 (3)

0

21 (8)

12 (4)

9 (3)

0

Nasopharyngitis

31 (11)

17 (6)

14 (5)

0

16 (6)

11 (4)

5 (2)

0

Prolonged QT interval

28 (10)

12 (4)

12 (4)

4 (1)

12 (4)

7 (3)

3 (1)

2 (1)

Increase in aspartate aminotransferase

28 (10)

19 (7)

7 (3)

2 (1)

69 (25)

39 (14)

18 (6)

12 (4)

Musculoskeletal pain

28 (10)

19 (7)

9 (3)

0

14 (5)

8 (3)

6 (2)

0

Alopecia

22 (8)

18 (6)

4 (1)

0

35 (13)

31 (11)

4 (1)

0

Increase in alanine aminotransferase

19 (7)

11 (4)

6 (2)

2 (1)

74 (27)

30 (11)

19 (7)

21 (8)

*	Listed are adverse events that were reported in at least 10% of the patients in either trial group. The safety analyses included all the patients
who had received at least one dose of a trial drug (safety analysis set). Some patients had more than one adverse event. In the osimertinib
group, the only grade 4 adverse events were stomatitis and renal symptoms (1 patient each); the only grade 5 adverse event was renal
symptoms (1 patient). In the comparator group, the only grade 4 adverse event was an increase in the alanine aminotransferase level (4 patients); the only grade 5 adverse event was diarrhea (1 patient). In the comparator group, 1 patient had an adverse event of diarrhea of unknown grade, and 1 patient had an adverse event of nausea of unknown grade.
†	This category is a grouped term.
‡	The most common renal adverse events in the two trial groups were an increase in the blood creatinine level, acute kidney injury, proteinuria, dysuria, and hematuria.

bers were 113 (41%), 10 (4%), and 50 (18%). (AdDiscussion
ditional details regarding adverse events are provided in the Results section in the Supplementary In the FLAURA trial, a double-blind, randomized
Appendix.)
phase 3 trial involving untreated patients with
n engl j med 382;1
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EGFR mutation–positive advanced NSCLC, those
who received osimertinib had significantly longer
progression-free survival leading to significantly
longer overall survival than those who received a
comparator EGFR-TKI (either gefitinib or erlotinib)
(hazard ratio for disease progression or death,
0.46 [P<0.001]; hazard ratio for death, 0.80
[P = 0.046]).9 With an opportunity to conduct at
least 39 months of follow-up in the two groups,
the median overall survival was longer by 6.8
months in the osimertinib group than in the
comparator group, with a 20% lower risk of
death, even in the presence of crossover from
the comparator group to the osimertinib group.
Furthermore, at 36 months, three times as many
patients were continuing to receive the assigned
trial drug in the osimertinib group as in the comparator group. No new safety signals were observed, and adverse events of grade 3 or higher
and rates of treatment discontinuation because
of adverse events were similar in the two groups,
despite the longer duration of exposure to
osimertinib.
An overall survival benefit with osimertinib
was observed across most of the predefined subgroups. The magnitude of benefit varied, with
hazard ratios close to 1.00 among both the Asian
and L858R EGFR mutational subgroups. The
Kaplan–Meier curve for survival among Asian
patients showed an early advantage for osimertinib that remained until approximately 3 years
of follow-up. As a secondary end point, the trial
and the analysis of the Asian subgroup of patients
were not powered for overall survival analysis.
Osimertinib is more effective in pretreated patients in whom the EGFR T790M resistance mutation develops than are other earlier-generation
EGFR-TKIs.6,13,14 Therefore, crossover from the
comparator group to the osimertinib group probably contributed to the duration of overall survival in the comparator group (31.8 months).
Previous clinical trials of first- and second-generation EGFR-TKIs have shown results for median overall survival ranging from approximately
18 to 28 months.15-19 More recently, the ARCHER
1050 trial20 showed a median overall survival of
26.8 months for gefitinib and 34.1 months for
dacomitinib. However, unlike the FLAURA trial,
the ARCHER 1050 trial excluded patients with
CNS metastases, a complication that is associated
with shorter survival.
In the FLAURA trial, patients with documenta48
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tion of a T790M-positive mutation after disease
progression were eligible for crossover from the
comparator group to receive second-line osimertinib. After disease progression, the EGFR T790M
resistance mutation develops in approximately
50% of the patients who are receiving earlier-generation EGFR-TKIs,21,22 thus creating a biologically
driven limit to the number of patients who are
eligible to receive osimertinib as a second-line
therapy. In the real-world setting, it has been
reported that 25 to 39% of patients who receive
first- or second-generation EGFR-TKIs go on to
receive osimertinib as a second-line therapy, in
line with the crossover rate of 31% (in 85 of 277
patients) observed in all the patients who were
assigned to the comparator group in FLAURA
(i.e., 85 of 180 patients [47%] who discontinued
the comparator EGFR-TKI and received osimertinib as the first subsequent therapy).23-25
Subsequent therapies that were received in
each trial group were consistent with expectations on the basis of the treatment guidelines for
this patient population.1,2 The majority of patients
in the osimertinib group received chemotherapy
as the first subsequent therapy, whereas crossover to osimertinib was the most common first
subsequent therapy in the comparator group.
The proportions of patients who received another
EGFR-TKI–containing regimen (other than osimertinib) were similar in the two groups. Similar
proportions of patients received a second subsequent therapy in the two groups, and the types of
therapies that they received were similar.
In the two groups, approximately 30% of the
patients discontinued the trial drug and did not
receive a first subsequent therapy, owing to death
in approximately 70% of these patients. This percentage is consistent with the results from previous studies involving patients with EGFR mutations who received EGFR-TKI therapies.23-25 This
observation has been the basis for use of the most
effective therapies in the first-line treatment for
patients with advanced-stage cancers.
Among the patients with NSCLC who have
EGFR mutations, CNS metastases are detected in
approximately 25% of the patients at the time of
diagnosis and develop in approximately 50% of all
the patients within 3 years after diagnosis.26 As we
reported in the primary analysis of data from the
FLAURA trial, osimertinib also had activity in
patients with CNS metastases.8 Progression-free
survival at 18 months among patients with CNS
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metastases was 58% (95% CI, 40 to 72) in the
osimertinib group and 40% (95% CI, 25 to 55) in
the comparator group (hazard ratio for disease
progression or death, 0.48; 95% CI, 0.26 to 0.86).
Understanding resistance mechanisms after
first-line treatment and determining appropriate
therapies on the basis of molecular-resistance
profiles remain important considerations. Preliminary data suggest that first-line osimertinib
resistance mechanisms are similar to those observed in patients with the T790M mutation who
are receiving osimertinib as a second-line therapy;
such resistance mechanisms are also similar to
those associated with less frequent mutations
(i.e., other than T790M) that are seen in patients
who have resistance to other first- and secondgeneration EGFR-TKIs.27 Further research is ongoing in the phase 2 ELIOS trial (ClinicalTrials
.gov number, NCT03239340). Research to understand the most effective treatment on the basis

of resistance patterns after disease progression
while patients are receiving first-line osimertinib
therapy is also ongoing in two phase 2 studies:
the ORCHARD trial (NCT03944772) and the
SAVANNAH trial (NCT03778229).
Thus, we found that first-line treatment with
osimertinib was associated with significantly longer overall survival than treatment with comparator EGFR-TKIs in patients with EGFR mutation–
positive, locally advanced or metastatic NSCLC
and had a similar safety profile.
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