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a bs t r ac t
BACKGROUND

Osimertinib is standard-of-care therapy for previously untreated epidermal growth
factor receptor (EGFR) mutation–positive advanced non–small-cell lung cancer
(NSCLC). The efficacy and safety of osimertinib as adjuvant therapy are unknown.
METHODS

In this double-blind, phase 3 trial, we randomly assigned patients with completely resected EGFR mutation–positive NSCLC in a 1:1 ratio to receive either osimertinib (80 mg once daily) or placebo for 3 years. The primary end point was diseasefree survival among patients with stage II to IIIA disease (according to investigator
assessment). The secondary end points included disease-free survival in the overall
population of patients with stage IB to IIIA disease, overall survival, and safety.
RESULTS

A total of 682 patients underwent randomization (339 to the osimertinib group
and 343 to the placebo group). At 24 months, 90% of the patients with stage II to
IIIA disease in the osimertinib group (95% confidence interval [CI], 84 to 93) and
44% of those in the placebo group (95% CI, 37 to 51) were alive and disease-free
(overall hazard ratio for disease recurrence or death, 0.17; 99.06% CI, 0.11 to 0.26;
P<0.001). In the overall population, 89% of the patients in the osimertinib group
(95% CI, 85 to 92) and 52% of those in the placebo group (95% CI, 46 to 58) were
alive and disease-free at 24 months (overall hazard ratio for disease recurrence or
death, 0.20; 99.12% CI, 0.14 to 0.30; P<0.001). At 24 months, 98% of the patients
in the osimertinib group (95% CI, 95 to 99) and 85% of those in the placebo group
(95% CI, 80 to 89) were alive and did not have central nervous system disease
(overall hazard ratio for disease recurrence or death, 0.18; 95% CI, 0.10 to 0.33).
Overall survival data were immature; 29 patients died (9 in the osimertinib group
and 20 in the placebo group). No new safety concerns were noted.
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CONCLUSIONS

In patients with stage IB to IIIA EGFR mutation–positive NSCLC, disease-free survival was significantly longer among those who received osimertinib than among
those who received placebo. (Funded by AstraZeneca; ADAURA ClinicalTrials.gov
number, NCT02511106.)
n engl j med 383;18
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pproximately 30% of patients with
non–small-cell lung cancer (NSCLC)
present with resectable disease.1-3 Postoperative adjuvant cisplatin-based chemotherapy is
recommended in patients with completely resected stage II to IIIA disease and — subject to
postoperative evaluation to assess benefits and
risks — in selected patients with stage IB disease.
However, this therapy is associated with only a
16% decrease in the risk of disease recurrence or
death; at 5 years, it is associated with a 5% decrease in the risk of death.4,5 Over a median
follow-up of approximately 5 years, the percentage of patients who have disease recurrence or
who die after surgery remains high (ranging from
45% among patients with stage IB disease to 76%
among those with stage III disease), regardless of
the use of postoperative chemotherapy.5
Epidermal growth factor receptor (EGFR) mutations such as exon 19 deletions (Ex19del) and
exon 21 codon p.Leu858Arg (L858R) point mutations are common oncogenic driver mutations
in NSCLC.6,7 EGFR tyrosine kinase inhibitors
(EGFR-TKIs) are the recommended first-line
treatment for EGFR mutation–positive advanced
NSCLC.8-13 The efficacy of EGFR-TKIs in patients
with advanced disease led to investigation of
their use as an adjuvant treatment for resectable
disease. Studies have shown that disease-free survival may be longer among patients with resected
EGFR mutation–positive NSCLC who receive adjuvant first-generation EGFR-TKIs than among those
who receive adjuvant chemotherapy or placebo.14,15
Osimertinib, a third-generation oral EGFR-TKI,
potently and selectively inhibits both EGFR-TKI
sensitizing and EGFR p.Thr790Met resistance
mutations, with efficacy in NSCLC central nervous system (CNS) metastases.16-20 In the phase 3
FLAURA trial, osimertinib was superior to gefitinib or erlotinib with respect to progression-free
and overall survival. These findings provided support for osimertinib as the standard-of-care
therapy for previously untreated EGFR mutation–
positive (Ex19del or L858R) advanced NSCLC.18,21
Furthermore, the incidence of adverse events of
grade 3 or higher among patients who received
osimertinib was similar to that among patients
who received gefitinib or erlotinib, despite longer
treatment exposure.18,21 The efficacy and safety
profile of osimertinib in patients with EGFR mutation–positive NSCLC advanced disease provide
support for investigation of this agent as adjuvant treatment for resected disease.
n engl j med 383;18
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The phase 3, randomized ADAURA trial assessed the efficacy and safety of osimertinib as
compared with placebo in patients with completely resected stage IB to IIIA (as classified
according to the seventh edition of the Cancer
Staging Manual of the American Joint Committee
on Cancer [AJCC]),22 EGFR mutation–positive
(Ex19del or L858R) NSCLC, after adjuvant chemotherapy, according to physician and patient
choice. After a planned review by the independent data monitoring committee in April 2020,
the committee recommended that the trial be
unblinded at a trial level 2 years early because of
evidence of an efficacy benefit; we report the
results of the unplanned interim analysis based
on this recommendation.

Me thods
Trial Patients

Full details of the trial have been published previously and are provided in the protocol and statistical analysis plan, available with the full text
of this article at NEJM.org.23 The trial design is
shown in Figure S1 in the Supplementary Appendix (available at NEJM.org), and eligibility criteria
are summarized in the Supplementary Methods
section in the Supplementary Appendix. Eligible
patients were at least 18 years of age (20 years of
age or older in Japan and Taiwan), with a World
Health Organization performance status of 0 or
1 (on a scale of 0 to 5, with higher numbers indicating greater disability); primary nonsquamous
NSCLC with postsurgical pathological stage IB,
II, or IIIA; and a centrally confirmed EGFR mutation (Ex19del or L858R, either alone or in combination with other EGFR mutations) on examination of tissue. At the time of recruitment, staging
was determined according to the seventh edition
of the Cancer Staging Manual of the AJCC. Complete resection of the primary NSCLC was mandatory. Administration of standard postoperative adjuvant chemotherapy before randomization
was allowed but not mandatory; decisions about
whether patients would receive adjuvant chemotherapy were made by the physician and the patient and were made before trial enrollment.
Treatment with preoperative, postoperative, or
planned radiation therapy was not allowed.
Trial Oversight

The trial was conducted in accordance with the
provisions of the Declaration of Helsinki, Good
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Clinical Practice guidelines (as defined by the
International Conference for Harmonisation), applicable regulatory requirements, and the policy
of the trial sponsor, AstraZeneca, on bioethics
and human biologic samples. All the patients
provided written informed consent.
The trial was funded by the sponsor and was
designed by the investigators and the sponsor.
The sponsor was responsible for collection and
analysis of the data and had a role in data interpretation. The first draft of the manuscript was
written by the first, second, and last authors,
with medical-writing support funded by the sponsor and conducted in accordance with Good
Publication Practice guidelines. All the authors
had full access to the data, reviewed the manuscript before it was submitted for publication,
and provided input. 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 phase 3, double-blind, placebo-controlled,
randomized, international trial, patients were
stratified according to disease stage (IB, II, or
IIIA), EGFR mutational status (Ex19del 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
placebo. Screening and randomization occurred
after the patients had undergone surgery and
received chemotherapy. Patients received osimertinib or placebo for 3 years or until disease recurrence or fulfillment of a criterion for discontinuation.
Trial End Points

The primary end point was disease-free survival
according to investigator assessment among patients with stage II to IIIA disease. The secondary end points included disease-free survival in
the overall population of patients with stage IB
to IIIA disease, overall survival, health-related
quality of life, and safety. The analysis of qualityof-life data is ongoing, so those results are not
reported here. Assessment of the site or sites of
recurrence (including the CNS) and the time to
CNS disease recurrence or death were prespecified exploratory end points.
Trial Assessments

Disease-free survival was defined as the time from
randomization to disease recurrence (determined
n engl j med 383;18

by computed tomography or magnetic resonance
imaging, pathological disease on biopsy, or both)
or death from any cause. Baseline assessments
were performed within 28 days before administration of osimertinib or placebo, with followup assessments at weeks 12 and 24, then every
24 weeks until 5 years, and yearly thereafter. At
disease recurrence, sites of relapse were recorded. The assessment of safety and secondary end
points is detailed in the Supplementary Methods
section in the Supplementary Appendix.
Statistical Analysis

The full analysis set, which included all the patients who underwent randomization, was used
for demographic summaries and efficacy analyses. Safety data were summarized for the patients who received at least one dose of osimertinib or placebo.
Disease-free survival was analyzed with the
use of a log-rank test stratified according to
disease stage, mutational status, and race. The
Breslow approach was used to handle tied events.
For the planned primary analysis, we determined that approximately 247 disease recurrence
events or deaths in 490 patients with stage II to
IIIA disease (50%) would provide 80% power to
detect a hazard ratio of 0.70 at a two-sided alpha
level of 5%. To control type I error at the 5%
two-sided level, a prespecified hierarchical testing procedure was used; if significance was
shown for disease-free survival among patients
with stage II to IIIA disease, then disease-free
survival would be tested for the overall population (patients with stage IB to IIIA disease). If
this result was significant, overall survival would
then be tested. The trial was not powered for
overall survival.
The independent data monitoring committee
met regularly to review safety. After a planned
meeting in 2019 to assess futility, but not superiority, when at least 83 disease recurrence events
or deaths had occurred in patients with stage II
to IIIA disease, the committee requested assessment of efficacy data at the next scheduled meeting for safety (April 2020). On the basis of review of these data, the committee recommended
that the trial be unblinded at a trial level early
to complete primary reporting. Given these unplanned reviews of efficacy for superiority, the
alpha allocation had to be revised to control the
overall type I error. Reviews of disease-free survival among patients with stage II to IIIA disease
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were conducted when 85 events and 156 events
had been observed.
The planned data cutoff date for the primary
event-based analysis was February 2022. The data
cutoff date for this unplanned interim analysis
was January 17, 2020.

R e sult s
Patients and Treatment

From November 2015 to February 2019, a total
of 682 patients underwent randomization (339 to
receive osimertinib and 343 to receive placebo)
(Fig. S2). At the time of unblinding, enrollment
was complete, and all the patients had been followed for at least 1 year. Baseline characteristics
were balanced between the two groups (Table 1
and Table S1). Most patients with stage II to IIIA
disease (76%) and approximately a quarter of the
patients with stage IB disease (26%) received adjuvant platinum-based chemotherapy (Table S2).
In the overall population of patients with
stage IB to IIIA disease, the median duration of
total treatment exposure was 22.5 months (range,
0 to 38) in the osimertinib group and 18.7
months (range, 0 to 36) in the placebo group. The
number of patients who discontinued osimertinib
or placebo was 92 (27%) and 174 (51%), respectively. In the safety analysis, dose reductions
were reported in 49 of 337 patients (15%) in the
osimertinib group and in 3 of 343 patients (1%)
in the placebo group. At the data cutoff date,
205 of 337 patients (61%) in the osimertinib
group and 136 of 343 patients (40%) in the placebo group were continuing the assigned trial
regimen.
Efficacy

Among the 470 patients with stage II to IIIA
disease, disease recurrence or death occurred in
156 patients (33% maturity); there were 26 events
in the osimertinib group (11% maturity) and 130
events in the placebo group (55% maturity). The
median follow-up for disease-free survival was
22.1 months in the osimertinib group and 14.9
months in the placebo group. The percentage of
patients who were alive and disease-free at 24
months was 90% (95% confidence interval [CI],
84 to 93) in the osimertinib group and 44%
(95% CI, 37 to 51) in the placebo group (overall
hazard ratio for disease recurrence or death,
0.17; 99.06% CI, 0.11 to 0.26; P<0.001) (Fig. 1A).
This hazard ratio, which was equal to an 83%
1714
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reduction in the risk of disease recurrence or
death, indicated a significantly longer diseasefree survival among patients in the osimertinib
group than among those in the placebo group.
The median disease-free survival was not reached
(95% CI, 38.8 to could not be calculated) in the
osimertinib group and was 19.6 months (95%
CI, 16.6 to 24.5) in the placebo group; Kaplan–
Meier event curves showed early separation between the osimertinib and placebo groups.
In the overall population (682 patients), 196
patients (37 of 339 patients [11%] in the osimertinib group and 159 of 343 patients [46%] in the
placebo group) had disease recurrence or died
(29% maturity). The percentage of patients who
were alive and disease-free at 24 months was
89% (95% CI, 85 to 92) in the osimertinib group
and 52% (95% CI, 46 to 58) in the placebo group
(overall hazard ratio for disease recurrence or
death, 0.20; 99.12% CI, 0.14 to 0.30; P<0.001)
(Fig. 1B). This hazard ratio, which equaled an
80% reduction in the risk of disease recurrence
or death, indicated that disease-free survival was
significantly longer among patients in the
osimertinib group than among those in the placebo group. The median disease-free survival
was not reached (95% CI, could not be calculated
to could not be calculated) in the osimertinib
group and 27.5 months (95% CI, 22.0 to 35.0) in
the placebo group. A total of 24 of 37 patients
(65%) in the osimertinib group and 149 of 159
patients (94%) in the placebo group were receiving osimertinib or placebo at disease recurrence;
the remaining patients had discontinued the
regimen before recurrence or had died.
The benefit favoring osimertinib with respect
to disease-free survival was observed consistently across all predefined subgroups (Fig. 2),
including disease stages IB, II, and IIIA (Fig. S3)
and use or nonuse of adjuvant chemotherapy
(Fig. S4). Among the patients with stage IB disease, the percentages of those who were alive
and disease-free at 24 months were 88% (95% CI,
78 to 94) in the osimertinib group and 71%
(95% CI, 60 to 80) in the placebo group (overall
hazard ratio for disease recurrence or death, 0.39;
95% CI, 0.18 to 0.76); among those with stage II
disease, these percentages were 91% (95% CI, 82
to 95) and 56% (95% CI, 45 to 65), respectively
(overall hazard ratio, 0.17; 95% CI, 0.08 to 0.31);
and among those with stage IIIA disease, these
percentages were 88% (95% CI, 79 to 94) and 32%
(95% CI, 23 to 41), respectively (overall hazard
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ratio, 0.12; 95% CI, 0.07 to 0.20). Among the
patients who received adjuvant chemotherapy,
89% (95% CI, 83 to 93) in the osimertinib group
and 49% (95% CI, 41 to 56) in the placebo group
were alive and disease-free at 24 months (overall
hazard ratio for disease recurrence or death,
0.16; 95% CI, 0.10 to 0.26). Among the patients
who did not receive adjuvant chemotherapy, 89%
(95% CI, 81 to 94) in the osimertinib group and
58% (95% CI, 49 to 67) in the placebo group
were alive and disease-free at 24 months (overall
hazard ratio for disease recurrence or death,
0.23; 95% CI, 0.13 to 0.40).
In the overall population, locoregional-only
recurrence was observed in 23 of 339 patients
(7%) in the osimertinib group and in 61 of 343
patients (18%) in the placebo group (Table S3);
14 of 339 patients (4%) and 96 of 343 patients
(28%), respectively, had distant recurrence (either
distant only or with locoregional recurrence). Two
deaths without disease recurrence occurred in
the placebo group.
Recurrence of CNS-related disease or death
occurred in 45 patients (6 of 339 patients [2%]
in the osimertinib group and 39 of 343 patients
[11%] in the placebo group); 4 patients (1%) and
33 patients (10%), respectively, had recurrence in
the CNS. At 24 months, 98% of the patients
(95% CI, 95 to 99) in the osimertinib group and
85% of the patients (95% CI, 80 to 89) in the
placebo group were alive without CNS-related
disease (overall hazard ratio for CNS disease
recurrence or death, 0.18; 95% CI, 0.10 to 0.33).
This hazard ratio indicated an 82% reduction in
the risk of CNS disease recurrence or death with
osimertinib. The median CNS disease-free survival was not reached (95% CI, 39.0 to could not
be calculated) in the osimertinib group and was
48.2 months (95% CI, could not be calculated
to could not be calculated) in the placebo group
(Fig. 3).
At the data cutoff date, 29 patients in the
overall population had died (9 in the osimertinib
group and 20 in the placebo group) (see the Supplementary Results section and Fig. S5 in the
Supplementary Appendix).
Safety

Overall, 680 patients were included in the safety
analysis set (337 in the osimertinib group and
343 in the placebo group). Adverse events were
reported in 329 patients (98%) in the osimertinib
group and in 306 patients (89%) in the placebo
n engl j med 383;18

group. Commonly reported adverse events (irrespective of causality) are listed in Table 2. Interstitial lung disease (grouped terms) was reported in 10 patients in the osimertinib group (3%)
and in none of the patients in the placebo group.
Adverse events that were considered by the investigator to be causally related to osimertinib
or placebo are presented in Table S4. Adverse
events of grade 3 or higher were reported in 68
patients (20%) in the osimertinib group and in
46 patients (13%) in the placebo group (Table S5).
Serious adverse events were reported in 54 patients (16%) in the osimertinib group and in 42
patients (12%) in the placebo group (Table S6).
No fatal adverse events were reported in the
osimertinib group; one event (a pulmonary embolism) occurred in the placebo group. Dose
interruptions, dose reductions, and discontinuation of the trial regimen owing to adverse events
occurred in 80 (24%), 29 (9%), and 37 (11%) patients in the osimertinib group and in 37 (11%),
3 (1%), and 10 (3%) patients in the placebo group,
respectively.

Discussion
In the phase 3, double-blind, randomized international ADAURA trial, patients with resected
EGFR mutation–positive NSCLC who received
osimertinib had significantly longer disease-free
survival than those who received placebo. With
respect to the primary end point of disease-free
survival, among patients with stage II to IIIA
disease, 90% of those in the osimertinib group
and 44% of those in the placebo group were
alive and disease-free at 24 months (overall hazard ratio for disease recurrence or death, 0.17;
99.06% CI, 0.11 to 0.26; P<0.001). With respect
to the key secondary end point of disease-free
survival in the overall population of patients
with stage IB to IIIA disease, 89% of those in
the osimertinib group and 52% of those in the
placebo group were alive and disease-free at 24
months (overall hazard ratio for disease recurrence or death, 0.20; 99.12% CI, 0.14 to 0.30;
P<0.001), equating to an 80% reduction in the
risk of disease recurrence or death with osimertinib. The disease-free survival benefit with
osimertinib was observed consistently across all
predefined subgroups, including all disease stages. Among the patients with stage IB disease,
the percentages of those who were alive and
disease-free at 24 months were 88% in the
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*
Osimertinib
(N = 339)

Placebo
(N = 343)

Male

32

28

Female

68

72

Characteristic
Sex — %

Age — yr
Median

64

62

Range

30–86

31–82

Yes

32

25

No

68

75

Former

31

24

Never

68

75

1

1

Smoking
History — %

Status — %

Current
Pack-yr — mo
Median

22

18

Range

0–360

0–130

Asian

64

64

Non-Asian

36

36

0

64

64

1

36

36

IB

32

32

II

34

34

IIIA

35

34

96

97

25

24

Race — %†

WHO performance status — %‡

AJCC stage — %§

Histologic type — %
Adenocarcinoma
Acinar adenocarcinoma
Malignant papillary adenocarcinoma

13

13

Malignant adenocarcinoma

54

55

Bronchioloalveolar adenocarcinoma

3

4

Solid adenocarcinoma with mucus formation

1

1

4

3

Non-adenocarcinoma
Bronchial gland carcinoma (not otherwise specified)

1716

<1

1

Malignant adenosquamous carcinoma

1

1

Other

2

1

n engl j med 383;18
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Table 1. (Continued.)
Osimertinib
(N = 339)

Placebo
(N = 343)

Lobectomy

97

94

Other

<4

6

<1

1

Bilobectomy

2

2

Pneumonectomy

1

3

N0

41

42

N1

29

28

N2

31

30

Ex19del

55

55

L858R

45

45

1

1

Yes

60

60

No

40

40

Characteristic
Lung cancer resection type — %

Sleeve resection

Regional lymph nodes — %

EGFR mutation type at randomization — (%)¶

p.Thr790Met
Adjuvant chemotherapy — (%)

*	Percentages may not total 100 because of rounding. EGFR denotes epidermal growth factor receptor, Ex19del exon 19
deletion, L858R exon 21 codon p.Leu858Arg, and p.Thr790Met EGFR T790M resistance mutation.
†	Race was reported by the investigators.
‡	A World Health Organization (WHO) performance status of 0 indicates that the patient is fully active and able to carry
out all predisease activities without restrictions, and a WHO performance status 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.
§	Staging was determined according to the seventh edition of the Cancer Staging Manual of the American Joint
Committee on Cancer (AJCC).22
¶	EGFR mutational status at randomization was centrally tested. Patients may have had more than one EGFR mutation.

osimertinib group and 71% in the placebo group
(overall hazard ratio for disease recurrence or
death, 0.39); among those with stage II disease,
these percentages were 91% and 56%, respectively (overall hazard ratio, 0.17); and among
those with stage IIIA disease, these percentages
were 88% and 32%, respectively (overall hazard
ratio, 0.12).
The use of adjuvant chemotherapy according
to disease stage before randomization in the
ADAURA trial was consistent with the uptake
reported in clinical trials and with practice in
the community observed in real-world studies
across different regions.24-27 The majority of patients with stage II to IIIA disease and approximately a quarter of patients with stage IB disease

n engl j med 383;18

received adjuvant chemotherapy; use was balanced
across the two groups. The disease-free survival
benefit with osimertinib was observed irrespective
of whether patients received adjuvant chemotherapy or not. Of patients who received adjuvant
chemotherapy, 89% who received osimertinib and
49% who received placebo were alive and disease-free at 24 months (overall hazard ratio for
disease recurrence or death, 0.16); of patients who
did not receive adjuvant chemotherapy, these percentages were 89% and 58%, respectively (overall
hazard ratio, 0.23).
The percentage of patients with disease recurrence was high in the placebo group, in line
with similar historical data in unselected patients and EGFR mutation–positive patient popu-
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A Patients with Stage II to IIIA Disease
1.0

Probability of Disease-free Survival

0.9
0.8
0.7
Osimertinib
0.6
0.5
0.4

Median Disease-free Survival
(95% CI)
mo

0.3

Osimertinib
Placebo

0.2

Placebo

Hazard ratio for disease recurrence
or death, 0.17 (99.06% CI, 0.11–0.26)
P<0.001

0.1
0.0

NR (38.8–NC)
19.6 (16.6–24.5)

0

6

12

18

24

30

36

42

48

18
9

2
1

0
0

Months since Randomization
No. at Risk
Osimertinib
Placebo

233
237

219
190

189
127

137
82

97
51

52
27

B Patients with Stage IB to IIIA Disease
1.0

Probability of Disease-free Survival

0.9
0.8
Osimertinib

0.7
0.6
0.5
0.4
0.3

Osimertinib
Placebo

0.2

NR (NC–NC)
27.5 (22.0–35.0)

Hazard ratio for disease recurrence
or death, 0.20 (99.12% CI, 0.14–0.30)
P<0.001

0.1
0.0

Placebo

Median Disease-free Survival
(95% CI)
mo

0

6

12

18

24

30

36

42

48

54

27
20

5
3

0
1

0

Months since Randomization
No. at Risk
Osimertinib
Placebo

339
343

313
287

272
207

208
148

138
88

74
53

Figure 1. Disease-free Survival, According to Investigator Assessment.
Panel A shows Kaplan–Meier estimates of the duration of disease-free survival among patients with stage II to IIIA
disease. At this interim analysis, a two-sided P value of less than 0.0094 was considered to be statistically significant. Panel B shows Kaplan–Meier estimates of the duration of disease-free survival in the overall population of patients with stage IB to IIIA disease. At this interim analysis, a two-sided P value of less than 0.0088 was considered
to be statistically significant. Tick marks indicate censored data. CI denotes confidence interval, NC could not be
calculated, and NR not reached.
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Subgroup

No. of Patients

Overall
Stratified log-rank test
Unadjusted Cox proportional-hazards model
Sex
Male
Female
Age
<65 yr
≥65 yr
Smoking history
Yes
No
Race
Asian
Non-Asian
Stage
IB
II
IIIA
EGFR mutation
Ex19del
L858R
Adjuvant chemotherapy
Yes
No

Hazard Ratio for Disease Recurrence or Death (95% CI)

682
0.20 (0.15–0.27)
0.19 (0.13–0.27)
204
478

0.19 (0.10–0.33)
0.18 (0.11–0.28)

380
302

0.16 (0.09–0.26)
0.22 (0.13–0.36)

194
488

0.10 (0.04–0.22)
0.23 (0.15–0.34)

434
248

0.21 (0.13–0.31)
0.15 (0.07–0.28)

212
236
234

0.39 (0.18–0.76)
0.17 (0.08–0.31)
0.12 (0.07–0.20)

378
304

0.12 (0.07–0.20)
0.31 (0.18–0.49)

410
272

0.16 (0.10–0.26)
0.23 (0.13–0.40)
0.01

0.1

Osimertinib Better

1.0

Placebo Better

Figure 2. Subgroup Analysis of Disease Recurrence or Death, According to Investigator Assessment.
The subgroup analysis was performed with the use of a Cox proportional-hazards model that included trial regimen, subgroup, and the
treatment-by-subgroup interaction term. Subgroup categories with less than 20 events were excluded from the analysis. Race was reported by the patients. The middle vertical dashed line indicates the median and the outer dashed lines indicate the 95% confidence interval for the overall hazard ratio (all patients). A hazard ratio of less than 1 implies a lower risk of disease recurrence or death with
osimertinib than with placebo.

lations; these results highlight the need for more
effective adjuvant treatment options.24,28-32 Patients who received osimertinib had fewer locoregional and distant relapses and fewer CNS
recurrence events than those who received placebo (1% vs. 10%). The CNS is a common site of
metastasis in NSCLC, and this metastasis indicates a poor prognosis.33 In particular, EGFR
mutations have been suggested to be a predictor
of brain metastases in patients with stage I to III
NSCLC.34 In the ADAURA trial, a clinically meaningful increase in CNS disease-free survival was
noted with osimertinib. At 24 months, 98% of the
patients who received osimertinib and 85% of
those who received placebo were alive without
CNS disease (overall hazard ratio for CNS disease
recurrence or death, 0.18; 95% CI, 0.10 to 0.33).
Thus, adjuvant osimertinib reduced the risk of CNS
recurrence among patients with resected EGFR mutation–positive NSCLC.
In patients with advanced NSCLC, EGFR-TKIs
are well-established therapies, and EGFR mutan engl j med 383;18

tion testing is the standard of care.8-10 However,
these advances have not been successfully applied in patients with resected NSCLCs. Results
of the single-group SELECT trial suggested longer disease-free survival with adjuvant erlotinib
among patients with EGFR mutation–positive
stage IA to IIIA disease than among historical
genotype-matched controls.35 In the randomized,
placebo-controlled RADIANT trial involving patients with stage IB to IIIA disease, adjuvant erlotinib was associated with longer disease-free
survival in a post hoc analysis involving patients
with EGFR mutation–positive disease, although
this result was not significant and 37% of relapses in patients who received erlotinib involved
the CNS.24 The randomized EVAN trial showed
longer disease-free survival at 2 years with adjuvant erlotinib than with chemotherapy among patients with EGFR mutation–positive stage IIIA disease.31 The randomized ADJUVANT/CTONG1104
trial involving patients with EGFR mutation–positive stage II to IIIA disease showed longer dis-
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Figure 3. Central Nervous System (CNS) Disease–free Survival, According to Investigator Assessment in the Overall
Population.
Shown is the Kaplan–Meier estimate of the duration of CNS disease–free survival in the overall population of patients with stage IB to IIIA disease. Tick marks indicate censored data.

ease-free survival among patients who received
adjuvant gefitinib than among those who received chemotherapy (hazard ratio for disease
recurrence or death, 0.60; 95% CI, 0.42 to 0.87;
P = 0.005).30 However, the disease-free survival
advantage did not translate to overall survival,36
and recurrence in the CNS was common.37 Although these results suggested a potential role of
EGFR-TKIs in patients with resected EGFR mutation–positive NSCLC, they did not lead to changes in clinical practice.
The use of a highly potent and selective EGFRTKI as adjuvant therapy in patients with tumors
that may be less heterogeneous and more exclusively driven by EGFR mutations than tumors in
those with advanced disease is hypothesized to
lead to improved treatment outcomes.16,38,39 Previous preclinical studies and clinical studies involving patients with advanced disease indicated
that osimertinib could improve outcomes in patients with resected disease. Osimertinib has been
shown to induce apoptosis and to have higher
potency against mutant EGFR than gefitinib and
erlotinib, with a profound and sustained effect
1720

n engl j med 383;18

in mutant EGFR tumor xenograft and transgenic
models.16,40 In addition, osimertinib has been
shown to have more clinically significant exposure in the brain than other EGFR-TKIs.41-43 In
patients with advanced disease, first-line osimertinib has been shown to be superior to gefitinib
or erlotinib with respect to progression-free and
overall survival, with efficacy in CNS metastases,
including a 52% reduction in the risk of CNS
progression or death.18,20,21 In our trial, the wellestablished efficacy of osimertinib that has been
observed in patients with advanced disease was
observed in patients with resected disease. Unlike
previous trials of EGFR-TKIs, the efficacy results
showed a substantial reduction in the risk of disease recurrence.
Overall survival results were immature at the
time of this interim analysis. The patients and
investigators have continued to remain unaware
of the trial-group assignments, and follow-up is
ongoing in order to report a more mature assessment of overall survival.
A low frequency of dose modifications and
discontinuations of osimertinib and no new
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Table 2. Adverse Events.*
Osimertinib
(N = 337)

Adverse Event
Any Grade

Grade 1

Grade 2

Placebo
(N = 343)
Grade 3

Any Grade

Grade 1

Grade 2

Grade 3

number of patients (percent)
Diarrhea

156 (46)

116 (34)

32 (9)

8 (2)

68 (20)

54 (16)

13 (4)

1 (<1)

Paronychia

85 (25)

31 (9)

50 (15)

3 (1)

5 (1)

3 (1)

2 (1)

0

Dry skin

79 (23)

75 (22)

3 (1)

1 (<1)

Pruritus

65 (19)

49 (15)

16 (5)

Cough

62 (18)

43 (13)

Stomatitis

59 (18)

35 (10)

Nasopharyngitis

47 (14)

30 (9)

Upper respiratory tract
infection

45 (13)

24 (7)

Decreased appetite

44 (13)

Mouth ulceration

39 (12)

Dermatitis acneiform

37 (11)

22 (6)

18 (5)

4 (1)

0

0

30 (9)

28 (8)

2 (1)

0

19 (6)

0

57 (17)

42 (12)

15 (4)

0

18 (5)

6 (2)

14 (4)

10 (3)

4 (1)

0

17 (5)

0

35 (10)

25 (7)

10 (3)

0

19 (6)

2 (1)

35 (10)

19 (6)

16 (5)

0

29 (9)

13 (4)

2 (1)

13 (4)

9 (3)

4 (1)

0

32 (9)

7 (2)

0

8 (2)

6 (2)

2 (1)

0

29 (9)

8 (2)

0

16 (5)

12 (3)

4 (1)

0

*	Listed are adverse events that were reported in at least 10% of the patients in either trial group, according to the maximum Common
Terminology Criteria for Adverse Events grade and preferred term. The safety analyses included all the patients who received at least one
dose of osimertinib or placebo (safety analysis set). None of the adverse events reported in at least 10% of the patients in either trial group
were determined to be grade 4 or higher.
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