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BACKGROUND
Osimertinib is a third-generation epidermal growth factor receptor–tyrosine kinase 
inhibitor (EGFR-TKI) that is selective for EGFR-TKI–sensitizing and EGFR T790M 
resistance mutations. Evidence suggests that the addition of chemotherapy may 
extend the benefits of EGFR-TKI therapy.

METHODS
In this phase 3, international, open-label trial, we randomly assigned in a 1:1 ratio 
patients with EGFR-mutated (exon 19 deletion or L858R mutation) advanced non–
small-cell lung cancer (NSCLC) who had not previously received treatment for 
advanced disease to receive osimertinib (80 mg once daily) with chemotherapy 
(pemetrexed [500 mg per square meter of body-surface area] plus either cisplatin 
[75 mg per square meter] or carboplatin [pharmacologically guided dose]) or to re-
ceive osimertinib monotherapy (80 mg once daily). The primary end point was inves-
tigator-assessed progression-free survival. Response and safety were also assessed.

RESULTS
A total of 557 patients underwent randomization. Investigator-assessed progres-
sion-free survival was significantly longer in the osimertinib–chemotherapy group 
than in the osimertinib group (hazard ratio for disease progression or death, 0.62; 
95% confidence interval [CI], 0.49 to 0.79; P<0.001). At 24 months, 57% (95% CI, 
50 to 63) of the patients in the osimertinib–chemotherapy group and 41% (95% 
CI, 35 to 47) of those in the osimertinib group were alive and progression-free. 
Progression-free survival as assessed according to blinded independent central 
review was consistent with the primary analysis (hazard ratio, 0.62; 95% CI, 0.48 
to 0.80). An objective (complete or partial) response was observed in 83% of the 
patients in the osimertinib–chemotherapy group and in 76% of those in the 
osimertinib group; the median response duration was 24.0 months (95% CI, 20.9 
to 27.8) and 15.3 months (95% CI, 12.7 to 19.4), respectively. The incidence of 
grade 3 or higher adverse events from any cause was higher with the combination 
than with monotherapy — a finding driven by known chemotherapy-related ad-
verse events. The safety profile of osimertinib plus pemetrexed and a platinum-
based agent was consistent with the established profiles of the individual agents.

CONCLUSIONS
First-line treatment with osimertinib–chemotherapy led to significantly longer 
progression-free survival than osimertinib monotherapy among patients with EGFR-
mutated advanced NSCLC. (Funded by AstraZeneca; FLAURA2 ClinicalTrials.gov 
number, NCT04035486.)
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Osimertinib is a third-generation, 
irreversible, oral epidermal growth fac-
tor receptor–tyrosine kinase inhibitor 

(EGFR-TKI) that potently and selectively inhibits 
both EGFR-TKI–sensitizing and EGFR p.Thr790Met 
(T790M) resistance mutations, with demonstrat-
ed efficacy in EGFR-mutated non–small-cell lung 
cancer (NSCLC), including in central nervous 
system (CNS) metastases.1-7 Osimertinib is the 
preferred first-line treatment for patients with 
EGFR-mutated advanced NSCLC,8,9 on the basis of 
results from the phase 3 FLAURA trial, which 
showed superior progression-free survival and 
overall survival benefits with first-line osimer-
tinib treatment as compared with first-genera-
tion EGFR-TKIs.2,10

Despite the efficacy of first-line treatment 
with osimertinib, most patients will have disease 
progression. Phase 2 and 3 trials have shown 
superior efficacy outcomes with the first-genera-
tion EGFR-TKI gefitinib plus carboplatin–peme-
trexed as compared with gefitinib alone.11-14 These 
data support the hypothesis that the addition of a 
platinum-based agent and pemetrexed to osimer-
tinib, with its superior clinical outcomes as com-
pared with comparator EGFR-TKIs,2,10 may ex-
tend the benefit provided by osimertinib alone.

The phase 3, international, open-label, random-
ized FLAURA2 trial was designed in two phases: 
safety run-in and randomized phases. The safety 
run-in phase showed that osimertinib plus plati-
num–pemetrexed had a safety profile consistent 
with the safety profiles of its components with-
out new toxic effects — findings that supported 
further assessment in the randomized phase.15 
Here, we report efficacy and safety data for first-
line osimertinib plus platinum–pemetrexed as 
compared with osimertinib monotherapy in pa-
tients with EGFR-mutated advanced NSCLC from 
the randomized phase of the FLAURA2 trial.

Me thods

Trial Population

In this trial, we enrolled eligible patients who 
were 18 years of age or older (or ≥20 years of age 
in Japan), had locally advanced or metastatic 
NSCLC, and had not previously received systemic 
treatment for advanced disease. Nonsquamous 
NSCLC was pathologically confirmed, with lo-
cal or central confirmation of the EGFR exon 19 
deletion or p.Leu858Arg (L858R) mutation, either 

alone or in combination with other EGFR muta-
tions. Patients had a World Health Organization 
(WHO) performance-status score of 0 or 1 (scores 
range from 0 to 5, with higher numbers indicat-
ing greater disability). Patients with CNS metas-
tases whose condition was neurologically stable 
were eligible. Any previous radiation or chemo-
radiation treatment or glucocorticoid therapy had 
to be completed at least 2 weeks before initiation 
of the trial treatment. Full inclusion and exclu-
sion criteria are provided in the trial protocol, 
which is available with the full text of this article 
at NEJM.org.

Oversight

The trial was conducted in accordance with the 
provisions of the Declaration of Helsinki, the 
Council for International Organizations of Med-
ical Sciences International Ethical Guidelines, 
the Good Clinical Practice guidelines of the In-
ternational Council for Harmonisation, and ap-
plicable regulatory requirements. The trial proto-
col was approved by relevant institutional review 
boards or ethics committees. All the patients 
provided written informed consent. Oversight of 
safety during the randomized period of the trial 
was provided by an independent data and safety 
monitoring committee.

The trial was designed by the sponsor (Astra-
Zeneca) in consultation with the investigators. 
The sponsor was responsible for data collection 
and analysis and had a role in the interpretation 
of the data. The first draft of the manuscript was 
written by the authors, with medical writing as-
sistance funded by the sponsor in accordance with 
Good Publication Practice guidelines (https://
www . ismpp . org/  gpp - 2022). The authors had ac-
cess to the data and contributed to the develop-
ment of the manuscript, including approval of 
the final version before submission. 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

Results from a nonrandomized safety run-in 
phase15 supported continuation to the random-
ization phase of this trial. Patients were ran-
domly assigned in a 1:1 ratio to receive osimer-
tinib plus chemotherapy (with pemetrexed and a 
platinum-based agent) or osimertinib monother-
apy. For the combination, patients received 
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osimertinib (80 mg once daily) and intravenous 
pemetrexed (500 mg per square meter of body-
surface area) plus either cisplatin (75 mg per 
square meter) or carboplatin (a pharmacologi-
cally guided dose defined as an area under the 
concentration–time curve of 5 mg per milliliter 
per minute), administered intravenously on day 
1 of 21-day cycles for four cycles; the chemo-
therapy regimen was chosen by the investigator 
before randomization. This treatment was fol-
lowed by osimertinib (80 mg once daily) plus 
pemetrexed maintenance therapy (500 mg per 
square meter) every 3 weeks. Patients in the 
monotherapy group received osimertinib at a dose 
of 80 mg once daily.

Randomized treatment continued until the 
occurrence of disease progression as defined ac-
cording to the Response Evaluation Criteria in 
Solid Tumors (RECIST), version 1.1; until the 
occurrence of unacceptable or clinically signifi-
cant toxic effects; or until another discontinua-
tion criterion was met. Treatment beyond dis-
ease progression was permitted if the patient had 
a continued clinical benefit, according to the 
judgment of the investigator. After the discon-
tinuation of trial treatment, subsequent therapy 
was chosen on the basis of the investigator’s 
discretion, and patients were followed for sec-
ond progression during subsequent treatment, 
according to local practice, and for survival. 
Further details on the trial design and measures 
to minimize bias that was due to the open-label 
trial design are described in the Supplementary 
Appendix, available at NEJM.org.

End Points

The primary end point was investigator-assessed 
progression-free survival, which was defined 
as the time from randomization until objective 
disease progression or death from any cause 
in the absence of progression (according to 
RECIST, version 1.1). The primary analysis of 
progression-free survival on the basis of inves-
tigator assessment occurred when approximately 
278 events had occurred among the patients 
who had undergone randomization (data matu-
rity, approximately 50%). Secondary end points 
included overall survival, objective response, 
duration of response, disease control, depth of 
response, and second progression–free survival 
(see the Supplementary Appendix). Safety was 
also assessed.

Assessments

Tumor assessments of the chest and abdomen 
were performed at screening and after 6 weeks 
(within a window of ±1 week), 12 weeks (win-
dow, ±1 week), and then every 12 weeks (window, 
±1 week) from randomization until the occur-
rence of disease progression as assessed radio-
logically. Brain scans were performed at screen-
ing and at the time of progression in all patients. 
Patients with brain metastases at screening under-
went brain scans at each tumor assessment.

Adverse events were graded according to the 
National Cancer Institute Common Terminology 
Criteria for Adverse Events, version 5.0. Details 
regarding the collection and reporting of safety 
data are provided in the Supplementary Appendix.

Statistical Analysis

The full analysis set, which included all the pa-
tients who had undergone randomization, was 
used for the summaries of demographic and 
baseline clinical characteristics and for efficacy 
assessments. The safety analysis set included all 
the patients who had undergone randomization 
and received at least one dose of trial treatment, 
according to the actual treatment received.

Progression-free survival was analyzed with 
the use of a log-rank test stratified according to 
patient-reported race (Asian Chinese vs. Asian 
non-Chinese vs. non-Asian; options were given 
on a drop-down list at randomization), WHO 
performance-status score (0 vs. 1), and EGFR mu-
tation tissue testing method (central vs. local). 
Patients who had not had disease progression or 
died at the time of analysis had their data cen-
sored at the last evaluable RECIST assessment. A 
Cox proportional-hazards model was used to 
analyze progression-free survival in prespecified 
patient subgroups. A sensitivity analysis for 
progression-free survival as assessed by blinded 
independent central review was also conducted. 
To control the type I error at the 5% two-sided 
level, a prespecified hierarchical testing proce-
dure was used; if significance was shown in the 
analysis of progression-free survival, then over-
all survival would be tested.

We calculated that approximately 278 events 
of disease progression or death (from any cause 
in the absence of progression) among 556 pa-
tients who had undergone randomization would 
provide the trial with at least 90% power to de-
tect a hazard ratio of 0.68 at a two-sided 5% 
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Table 1. Demographic and Disease Characteristics of the Patients at Baseline.*

Characteristic

Osimertinib + 
Platinum–Pemetrexed 

(N = 279)

Osimertinib 
Monotherapy 

(N = 278)

Median age (range) — yr 61 (26–83) 62 (30–85)

Sex — no. (%)

Male 106 (38) 109 (39)

Female 173 (62) 169 (61)

Race or ethnic group — no. (%)†

Asian 179 (64) 176 (63)

White 74 (27) 83 (30)

American Indian or Alaska Native 11 (4) 6 (2)

Black 2 (1) 3 (1)

Other 13 (5) 10 (4)

WHO performance-status score — no. (%)‡

0 104 (37) 102 (37)

1 174 (62) 176 (63)

2 1 (<1) 0

Histologic characteristics — no. (%)

Adenocarcinoma 275 (99) 275 (99)

Adenosquamous carcinoma 2 (1) 0

Other 2 (1) 3 (1)

EGFR mutation at randomization — no. (%)§

Exon 19 deletion 169 (61) 168 (60)

L858R mutation 106 (38) 107 (38)

Both exon 19 deletion and L858R mutation 3 (1) 1 (<1)

Unknown 1 (<1) 2 (1)

Disease extent at trial entry — no. (%)

Locally advanced 14 (5) 7 (3)

Metastatic 265 (95) 271 (97)

CNS metastases — no. (%)¶‖

Yes 116 (42) 110 (40)

No 163 (58) 168 (60)

Extrathoracic metastases — no. (%)‖**

Yes 147 (53) 149 (54)

No 132 (47) 129 (46)

Liver metastases — no. (%)‖**

Yes 43 (15) 66 (24)

No 236 (85) 212 (76)

Bone and locomotor-system metastases — no. (%)‖

Yes 132 (47) 142 (51)

No 147 (53) 136 (49)

Median baseline tumor size (range) — mm†† 57 (10–284) 57 (11–221)
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significance level. One interim analysis of pro-
gression-free survival (as assessed by the investi-
gator) for futility was planned before the pri-
mary analysis in order to evaluate any potential 
lack of efficacy in the osimertinib–chemotherapy 
group as compared with the osimertinib group. 
This interim analysis was reviewed by an inde-
pendent data and safety monitoring committee, 
whose members were aware of the trial-group 
assignments; the sponsor remained unaware of 
the trial-group assignments until the primary 
analysis. Two analyses of overall survival were 
planned as part of the hierarchical testing pro-
cedure: the first was to be conducted at the time 
of the primary analysis of progression-free sur-
vival (as reported here), with a final analysis to 
be performed at approximately 60% data matu-
rity, when approximately 334 deaths (across the 
two groups) have occurred. The data-cutoff date 
was April 3, 2023.

R esult s

Patients and Treatment

Between June 1, 2020, and December 22, 2021, a 
total of 557 patients were randomly assigned to 
the osimertinib–chemotherapy group (279 pa-
tients) or the osimertinib group (278 patients) 
(full analysis set). A total of 276 patients received 

osimertinib plus platinum–pemetrexed, 275 re-
ceived osimertinib monotherapy, and 6 patients 
received no treatment (Fig. S1 in the Supplemen-
tary Appendix). One patient who had been ran-
domly assigned to the osimertinib–chemotherapy 
group received only osimertinib and was there-
fore included in the osimertinib monotherapy 
group for the safety analysis. A total of 41% of 
the patients had CNS metastases, and 53% had 
extrathoracic metastases. The characteristics of 
the patients at baseline were balanced between 
the two groups and are summarized in Table 1. 
The overall representativeness of the trial popu-
lation is described in Table S1.

As of the data-cutoff date, the median dura-
tion of total treatment exposure was 22.3 months 
in the osimertinib–chemotherapy group and 
19.3 months in the osimertinib group. In both 
groups, the median actual exposure to osimer-
tinib (with dose interruptions taken into consid-
eration) of 21.8 months in the combination 
group and 19.0 months in the monotherapy 
group did not differ substantially from the me-
dian total osimertinib exposure of 22.3 months 
and 19.3 months, respectively; these findings 
suggest that any dose interruptions were of 
short duration (see the Supplementary Results 
section).

In the osimertinib–chemotherapy group, pa-

*  Patients had been randomly assigned to receive osimertinib plus chemotherapy with pemetrexed and either cisplatin 
or carboplatin or to receive osimertinib monotherapy. No formal between-group comparison was performed for base-
line characteristics. Percentages may not total 100 because of rounding. L858R denotes p.Leu858Arg.

†  Race and ethnic group were reported by the patient.
‡  World Health Organization (WHO) performance-status scores are assessed on a scale from 0 to 5, with higher scores 

indicating greater disability. A score of 0 indicates that the patient is fully active and able to carry out all predisease 
activities without restrictions, and a score of 1 indicates that the patient is restricted in physically strenuous activity 
but is ambulatory and able to carry out work of a light or sedentary nature, such as light housework or office work. A 
score of 2 indicates that the patients is ambulatory, capable of self-care, and up and about more than 50% of waking 
hours but unable to carry out any work activities. One patient had a WHO performance-status score of 1 at the time 
of randomization, but before the administration of trial treatment on day 1 of cycle 1 the patient had a score of 2 (at-
tributed to mobility issues). This condition was transient, and 15 days later (on day 1 of cycle 2), the patient’s score 
was 1.

§  The presence of epidermal growth factor receptor (EGFR) mutations was based on central or local testing.
¶  The presence or absence of central nervous system (CNS) metastases at baseline was assessed according to the in ves-

tigator on the basis of data in the electronic case-report form regarding CNS lesion site at baseline, medical history, 
previous surgery, or history of radiotherapy for CNS metastases.

‖  The presence or absence of metastases was programmatically derived as composite end points with a list of contrib-
uting data sources.

**  Extrathoracic metastases were determined programmatically from baseline data in which the disease site was described 
by AstraZeneca physicians.

††  The baseline tumor size was defined as the sum of the longest diameters of the target lesions.

Table 1. (Continued.)
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tients received a median of 4 cycles (range, 1 to 6) 
of carboplatin or cisplatin, with 211 patients (76%) 
completing the planned 4 cycles of carboplatin 
or cisplatin, and a median of 12 cycles (range, 1 to 
48) of pemetrexed. As of the data-cutoff date, 
154 patients (56%) were receiving osimertinib 
and 68 (25%) were receiving ongoing pemetrexed 
in the osimertinib–chemotherapy group; 123 
patients (45%) in the osimertinib monotherapy 
group continued to receive osimertinib.

The most frequent reasons for the discontinu-
ation of osimertinib were disease progression (in 
25% of the patients in the osimertinib–chemo-
therapy group vs. 43% of those in the osimer-
tinib group) and adverse events (in 11% vs. 6%). 
The occurrence of adverse events was the most 
frequent reason for the discontinuation of car-
boplatin or cisplatin (in 47 patients [17%]) and 
pemetrexed (in 119 patients [43%]).

Efficacy

Overall, events of disease progression according 
to investigator assessment or death occurred in 
120 patients (43%) in the osimertinib–chemo-
therapy group and in 166 (60%) in the osimer-
tinib group (overall data maturity, 51%). The 
median follow-up for progression-free survival 
was 19.5 months in the osimertinib–chemothera-
py group and 16.5 months in the osimertinib 
group. At 24 months, the percentage of patients 
who were alive and progression-free was 57% 
(95% confidence interval [CI], 50 to 63) in the 
osimertinib–chemotherapy group and 41% (95% 
CI, 35 to 47) in the osimertinib group (Fig. 1A 
and Table 2). The Kaplan–Meier curves showed 
an early separation between the trial groups in 
favor of osimertinib plus chemother apy that 
was maintained throughout follow-up. Overall 
investigator-assessed progression-free survival was 
significantly longer in the osimertinib–chemo-
therapy group than in the osimertinib group 
(hazard ratio for disease progression or death, 
0.62; 95% CI, 0.49 to 0.79; P<0.001; median 
progression-free survival, 25.5 months vs. 16.7 
months). The progression-free survival assess-
ment according to blinded independent central 
review was consistent with the investigator assess-
ment (hazard ratio, 0.62; 95% CI, 0.48 to 0.80) 
(Fig. 1B). The central review–assessed median 
values for progression-free survival are reported 
in the Supplementary Appendix, as are additional 
sensitivity analyses of progression-free survival.

The progression-free survival benefit with 
osimertinib plus chemotherapy appeared to be 
consistent across prespecified subgroups (Fig. 2), 
including the subgroups defined according to 
EGFR mutation type and the presence or absence 
of CNS metastases at baseline. Among patients 
with exon 19 deletion, the median progression-
free survival was 27.9 months in the osimertinib–
chemotherapy group and 19.4 months in the 
osimertinib group; among those with L858R 
mutation, it was 24.7 months and 13.9 months, 
respectively (Fig. S2A and S2B). Among patients 
with CNS metastases at baseline, the median 
progression-free survival was 24.9 months in the 
osimertinib–chemotherapy group and 13.8 months 
in the osimertinib group; among those without 
CNS metastases at baseline, it was 27.6 months 
and 21.0 months, respectively (Fig. 1C and 1D). 
The hazard ratio for disease progression or 
death in the analysis of second progression–free 

Figure 1 (facing page). Progression-free Survival.

Shown are Kaplan–Meier estimates of progression-free 
survival in the full analysis set, as assessed by the inves-
tigators (Panel A), as assessed on the basis of blinded 
independent central review (Panel B), among patients 
with central nervous system (CNS) metastases at base-
line (Panel C), and among those without CNS metasta-
ses at baseline (Panel D). Patients had been randomly 
assigned to receive osimertinib plus chemotherapy with 
pemetrexed and either cisplatin or carboplatin or to re-
ceive osimertinib monotherapy. The subgroups that were 
defined according to the presence or absence of CNS 
metastases at baseline were made according to investi-
gator assessment on the basis of data in the electronic 
case-report form regarding the CNS lesion site at base-
line, medical history, previous surgery, or a history of 
radiotherapy for CNS metastases. Tick marks indicate 
censored data. Patients who had not had disease pro-
gression or died at the time of analysis had their data 
censored at the time of the latest date of assessment 
from their last evaluable Response Evaluation Criteria 
in Solid Tumors, version 1.1, assessment. Disease pro-
gression events or death that did not occur within two 
scheduled visits after the last assessment (or random-
ization) were censored. The median follow-up among 
all the patients was 19.5 months (range, 0 to 33.3) in 
the osimertinib–chemotherapy group and 16.5 months 
(range, 0 to 33.1) in the osimertinib group; the median 
follow-up among all the patients with censored data 
was 22.2 months (range, 0 to 33.1) and 23.7 months 
(range, 0 to 33.1), respectively. The widths of the confi-
dence intervals for progression free-survival according 
to investigator assessment (Panel A) have been adjusted 
for multiplicity; for all other analyses, the widths of the 
confidence intervals have not been adjusted for multi-
plicity. NC denotes not calculable.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org on January 24, 2025. For personal use only. 

 No other uses without permission. Copyright © 2023 Massachusetts Medical Society. All rights reserved.



n engl j med 389;21 nejm.org November 23, 20231942

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

survival was 0.70 (95% CI, 0.52 to 0.93). Further 
details regarding second progression–free sur-
vival and type of subsequent treatment received 
are provided in Figure S3 and Table S2.

An objective response as assessed by the in-
vestigator was observed in 83% of the patients 
(95% CI, 78 to 87) in the osimertinib–chemo-
therapy group and in 76% of those (95% CI, 70 to 
80) in the osimertinib group (Table 2). An objec-
tive response as assessed according to blinded 
independent central review occurred in 92% 
(95% CI, 88 to 95) and 83% (95% CI, 78 to 87), 

respectively. The median duration of response 
was longer with osimertinib plus platinum–
pemetrexed than with osimertinib according to 
both the investigator assessment (24.0 months 
[95% CI, 20.9 to 27.8] vs. 15.3 months [95% CI, 
12.7 to 19.4]) and the blinded independent cen-
tral review (Table 2 and Fig. S4). Data regarding 
the depth of response are provided in Figure S5.

As of the data-cutoff date, 149 patients had 
died (71 in the osimertinib–chemotherapy 
group and 78 in the osimertinib group; data 
maturity, 27%). The hazard ratio for death was 

Table 2. Efficacy End Points (Full Analysis Set).*

End Point Analysis According to the Investigator Analysis According to Central Review

Osimertinib + 
Platinum–Pemetrexed 

(N = 279)

Osimertinib 
Monotherapy 

(N = 278)

Osimertinib + 
Platinum–Pemetrexed 

(N = 279)

Osimertinib 
Monotherapy 

(N = 278)

Median progression-free survival (95% CI) — mo 25.5 (24.7–NC) 16.7 (14.1–21.3) 29.4 (25.1–NC) 19.9 (16.6–25.3)

Hazard ratio for disease progression or death 
(95% CI)

0.62 (0.49–0.79)† — 0.62 (0.48–0.80) —

Progression-free survival (95% CI) — %

At 12 mo 80 (74–84) 66 (60–71) 80 (75–84) 67 (61–73)

At 18 mo 71 (65–76) 49 (42–54) 71 (65–76) 54 (48–60)

At 24 mo 57 (50–63) 41 (35–47) 62 (55–68) 47 (40–53)

Objective response (95% CI) — % 83 (78–87) 76 (70–80) 92 (88–95) 83 (78–87)

Best objective response — no. (%)‡

Complete response 1 (<1) 2 (1) 2 (1) 1 (<1)

Partial response 231 (83) 208 (75) 254 (91) 229 (82)

Stable disease for ≥35 days§ 34 (12) 51 (18) 10 (4) 29 (10)

Disease progression 1 (<1) 9 (3) 3 (1) 12 (4)

Death¶ 6 (2) 3 (1) 6 (2) 3 (1)

Could not be evaluated 6 (2) 5 (2) 4 (1) 4 (1)

Disease control (95% CI) — %‖ 95 (92–98) 94 (90–96) 95 (92–98) 93 (90–96)

Median duration of response (95% CI) — mo** 24.0 (20.9–27.8) 15.3 (12.7–19.4) 28.3 (23.7–NC) 21.0 (17.8–NC)

Continued response (95% CI) — %

At 12 mo 80 (74–84) 64 (57–70) 81 (76–86) 73 (66–78)

At 18 mo 69 (62–75) 44 (37–51) 70 (63–75) 56 (49–63)

At 24 mo 49 (41–57) 35 (27–42) 56 (48–64) 45 (36–52)

*  Efficacy analysis included all the patients who had undergone randomization (full analysis set). Aside from investigator-assessed progres-
sion-free survival (primary end point), the widths of the confidence intervals have not been adjusted for multiplicity. Central review was a 
blinded independent central review. NC denotes not calculable.

†  P<0.001.
‡  Tumor responses were assessed according to the Response Evaluation Criteria in Solid Tumors, version 1.1.
§  Stable disease must have been observed for at least 6 weeks minus 1 week to allow for an early assessment within the assessment window 

(trial day 35) after randomization.
¶  The deaths reported here are those that occurred in the absence of disease progression.
‖  Disease control was defined as a complete response, a partial response, or stable disease.
**  Duration of response was calculated with the use of the Kaplan–Meier method from the date of the first documented response until the 

date of documented progression or death in the absence of disease progression.
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0.90 (95% CI, 0.65 to 1.24; P = 0.52) (Fig. S6). 
Overall survival was 89% (95% CI, 84 to 92) in 
the osimertinib–chemotherapy group and 92% 
(95% CI, 88 to 95) in the osimertinib group at 
12 months and 79% (95% CI, 73 to 83) and 
73% (95% CI, 67 to 78), respectively, at 24 
months.

 Safety

Overall, 551 patients were included in the safety 
analysis set (276 in the osimertinib–chemother-
apy group and 275 in the osimertinib group). 
Adverse events were reported in 276 patients 
(100%) in the osimertinib–chemotherapy group 
and in 268 (97%) in the osimertinib group. 

Figure 2. Subgroup Analysis of Progression-free Survival.

A hazard ratio of less than 1 indicates a lower risk of progression or death with osimertinib plus chemotherapy than with osimertinib 
monotherapy. The Cox proportional-hazards model includes randomized treatment, the subgroup covariate of interest, and the treat-
ment according to subgroup interaction. Subgroups that were defined according to CNS metastases at baseline were made according to 
investigator assessment on the basis of data in the electronic case-report form regarding the CNS lesion site at baseline, medical history, 
previous surgery, or history of radiotherapy for CNS metastases. Race was reported by the patient; options were given on a drop-down 
list at randomization. World Health Organization (WHO) performance-status scores are assessed on a scale from 0 to 5, with higher 
scores indicating greater disability. A score of 0 indicates that the patient is fully active and able to carry out all predisease activities 
without restrictions, and a score of 1 indicates that the patient is restricted in physically strenuous activity but is ambulatory and able 
to carry out work of a light or sedentary nature, such as light housework or office work. Two additional subgroups that were analyzed 
to fulfill regulatory requirements for diagnostics are not included here: EGFR mutations as assessed by a central Cobas tissue test and 
EGFR mutations as assessed by a central Cobas circulating tumor DNA test. The shaded area indicates the 95% confidence interval for 
the overall hazard ratio (among all the patients). Other than in the analysis in the overall population, the widths of the confidence inter-
vals have not been adjusted for multiplicity. Patients with co-occurring exon 19 deletion and L858R mutations were included in the sub-
group for exon 19 deletion. EGFR denotes epidermal growth factor receptor, and L858R p.Leu858Arg.
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Commonly reported adverse events (regardless 
of causality) are shown in Table 3.

Adverse events of grade 3 or higher were re-
ported in 176 patients (64%) in the osimertinib–
chemotherapy group and in 75 (27%) in the 
osimertinib group (Table S3). Commonly re-
ported adverse events that were considered by 
the investigator to have a causal relationship to 
any trial treatment are reported in Table S4. 
Adverse events of special interest are reported in 
Table S5. Hematologic toxic effects (as a grouped 
term) were reported in 197 patients (71%) in the 
osimertinib–chemotherapy group and in 66 pa-
tients (24%) in the osimertinib group. Intersti-
tial lung disease or pneumonitis (as a grouped 
term) was reported in 9 patients (3%) in the 
osimertinib–chemotherapy group and in 10 pa-
tients (4%) in the osimertinib group, and cardiac 
effects (as a grouped term) were reported in 26 
(9%) and 10 (4%), respectively.

Serious adverse events were reported in 104 
patients (38%) in the osimertinib–chemotherapy 
group and in 53 (19%) in the osimertinib group 
(Table S6). Adverse events with an outcome of 
death that were considered by the investigator to 
be possibly causally related to trial treatment oc-
curred in 5 patients in the osimertinib–chemo-
therapy group and in 1 patient in the osimertinib 
group (Table S7, and see the Supplementary Re-
sults section).

Adverse events leading to the discontinuation 
of osimertinib were reported in 30 patients (11%) 
in the osimertinib–chemotherapy group and in 
17 (6%) in the osimertinib group. Dose interrup-
tions of osimertinib occurred in 120 patients 
(43%) and 52 patients (19%), respectively, and 
dose reductions of osimertinib in 27 (10%) and 
8 (3%), respectively. The mean relative dose in-
tensity of osimertinib was similar in the two 
groups (95% in the combination group and 98% 
in the monotherapy group).

Discussion

The results of the phase 3 FLAURA2 trial 
showed that among patients with EGFR-mutated 
advanced NSCLC, first-line osimertinib plus che-
motherapy with pemetrexed and a platinum-based 
agent was associated with a significant improve-
ment in progression-free survival according to 
investigator assessment, as compared with 
osimertinib monotherapy. The hazard ratio for 

disease progression or death in the analysis of 
progression-free survival according to investiga-
tor assessment was 0.62 (95% CI, 0.49 to 0.79; 
P<0.001) in favor of osimertinib plus chemother-
apy and was consistent with the results of the 
assessment by means of blinded central inde-
pendent review. The median prolongation in 
progression-free survival with the combination 
as compared with monotherapy was approxi-
mately 8.8 months according to the investigator 
assessment and 9.5 months according to the cen-
tral review. The safety profile of osimertinib plus 
pemetrexed and a platinum-based agent was con-
sistent with the established profiles of the individ-
ual agents; no new safety concerns were identified.

The prolonged antitumor effect of osimer-
tinib plus chemotherapy, which may have been 
driven by the longer median duration of re-
sponse with the combination than with mono-
therapy (24.0 months vs. 15.3 months), is consis-
tent with effects that have been observed in 
other clinical trials of first-generation EGFR-TKIs 
plus chemotherapy in patients with EGFR-mutated 
advanced NSCLC.12,13 Encouraging activity of 
osimertinib plus platinum–pemetrexed has also 
recently been reported in the single-group, phase 
2 OPAL trial,16 in which the median progression-
free survival (according to central review) was 
31.0 months after a median follow-up of 33.4 
months.16 Of note, the median progression-free 
survival in the osimertinib group in the present 
FLAURA2 trial (Fig. 1A) was similar to that re-
ported in the osimertinib group in the FLAURA 
trial (18.9 months; 95% CI, 15.2 to 21.4).2 The 
FLAURA2 trial population was broadly similar 
to that in the FLAURA trial,2 although the pa-
tients in the present trial had a higher incidence 
of extrathoracic metastases (53% in FLAURA2 
vs. 35% in FLAURA) and CNS metastases (41% 
vs. 21%) at baseline.2 All the patients who under-
went randomization in the FLAURA2 trial had 
undergone mandatory brain scans at screening, 
which was not a requirement in the FLAURA 
trial and which may account for the discrepancy 
in the proportion of patients with CNS metas-
tases. The CNS tumor burden was broadly simi-
lar to or lower than that in the OPAL trial 
(33%)16 and in the LASER201 trial (51%),17 which 
had mandatory brain scans at screening.

The interim analysis of overall survival is still 
immature (data maturity, 27%) but indicated 
that the addition of chemotherapy to osimertinib 
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was not detrimental to survival; further follow-
up is required. Second progression–free survival 
is indicative of the effect of initial treatment on 
the efficacy of subsequent therapy and is a sur-
rogate end point for overall survival18,19; the 
hazard ratio for disease progression or death in 
the analysis of second progression–free survival 
was 0.70 (95% CI, 0.52 to 0.93).

The exact mechanisms for the observed clini-
cal benefit with osimertinib plus platinum–
pemetrexed as compared with osimertinib alone 
are not currently known. Osimertinib is a highly 
potent and selective EGFR-TKI, whereas therapy 
with pemetrexed and a platinum-based agent has 
a nonselective antitumor effect. Thus, it is possi-
ble that the combination overcomes intratumor 
heterogeneity by eliciting an additive effect by 
means of the killing of different cell populations 
to improve clinical outcomes. Ongoing explor-
atory analyses, including circulating tumor 
DNA–based analyses, may provide insights into 
predictive biomarkers for the combination.

The FLAURA2 trial was conducted interna-
tionally, with a large and diverse geographic 
distribution, but EGFR-mutated NSCLC is more 
frequently reported in the Asian population.20 As 
a consequence, some non-Asian racial and ethnic 
groups, including Black patients, were under-
represented in this trial. The progression-free 
survival benefit in the overall population ap-
peared to be consistent across prespecified sub-
groups, regardless of demographic or disease 
characteristics. The apparent benefit of the com-
bination therapy over monotherapy was also ob-
served in patient subgroups with greatest unmet 
need, such as patients with CNS metastases or 
L858R mutations at baseline — factors that are 
associated with a poorer prognosis.21-23 The me-
dian progression-free survival was longer with 
osimertinib–chemotherapy than with osimer-
tinib alone among patients with CNS metastases 
(24.9 months vs. 13.8 months) and among pa-
tients with the L858R mutation (24.7 months vs. 
13.9 months).

Although osimertinib plus platinum–peme-
trexed was associated with significantly improved 
efficacy as compared with osimertinib, the com-
bination regimen was accompanied by a higher 
incidence of grade 3 adverse events. The adverse-
event profile for the combination regimen dur-
ing the randomized phase of this trial was 

consistent with observations in the safety run-in 
population.15 Despite a higher incidence of osimer-
tinib dose modifications in the osimertinib–
chemotherapy group than in the monotherapy 
group, dose interruptions had a minimal overall 
effect on actual exposure to osimertinib. Previous 
studies of EGFR-TKIs combined with chemo-
therapy have also shown increased toxic effects 
with the combination as compared with an EGFR-
TKI alone.12,13 A higher incidence of hematologic 
toxic effects (in 71% of the patients in the 
osimertinib–chemotherapy group vs. 24% of those 
in the osimertinib group), which was consistent 
with chemotherapy-induced bone marrow sup-
pression, appeared to drive the higher incidence 
of adverse events in the osimertinib–chemo-
therapy group. Gastrointestinal adverse events 
are also typically observed after the initiation of 
chemotherapy,24,25 and accordingly, we observed 
a higher incidence of nausea from any cause in 
the osimertinib–chemotherapy group than in the 
osimertinib group (in 43% vs. 10%), as well as 
decreased appetite (in 31% vs. 9%), constipation 
(in 29% vs. 10%), and vomiting (in 26% vs. 6%) 
(Table 3). Taken together, the results of this 
trial support the combination of osimertinib 
plus platinum–pemetrexed as a new treatment 
option for patients.

The trial may be limited by the following fac-
tors. First, the trial included only patients with 
common EGFR mutations (exon 19 deletion or 
L858R), which account for the majority of EGFR 
mutations in advanced NSCLC. Second, FLAURA2 
was an open-label trial; however, the similarity 
that was seen between the assessment by the 
investigator and that conducted on the basis of 
blinded independent central review was also 
observed in the phase 3, randomized, open-label 
AURA3 trial, which assessed second-line therapy 
with osimertinib as compared with pemetrexed 
and a platinum-based agent.1 Moreover, the sen-
sitivity analysis of evaluation-time bias showed 
no effect on the primary analysis of progression-
free survival.

In this trial, osimertinib plus chemotherapy 
with pemetrexed and a platinum-based agent 
significantly improved progression-free survival 
as compared with osimertinib alone in the con-
text of first-line treatment of patients with EGFR-
mutated advanced NSCLC. Although hematologic 
toxic effects were reported, these were as expected 
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with chemotherapy use and were in line with 
known safety profiles of the individual agents.
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